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PLENARY SESSION

METHODS FOR OPTIMIZAION IN SHAPED CHARES DESIGN

Hristo I. Hristov

Defence I nstitute, Brwlwgea raina ,L alz59 2 vIo fBi

ABSTRACT It is advantageouslyo invest new ideas in optimization of ammunition
in time of building their constructioriThe effective constructions decrease quantity of
munitions for performing battle tasks and bring influence n@w capabilities. The
methods of applied mathematics for optimization are-lwedwn from ancient time and
were used in middle centuries. One interesting way to apply mathematics in optimization
shaped charges is variation calculus and Cauchy problemsximple. In first case, the
integral characteristic for powerful of the shaped charges is a cumulative jet length. The
possibility of using of the variation calculus is proved in optimization of the shaped
charges by forming of compact jets with maxiteagth. In other case, the cumulative jet
velocity could be described by equation with an independence time assumption in a term
its formation. In this case, the Cauchy problem for the first order differential equation is
formulated about unknown functiaf the shaped charge geometry. The solution allows
designing a profile of a cumulative liner or a shell profile. In both this cases, the profiles
ensure negradient velocity jet forming, which allows decreasing influence from shaped
charge focus distance rmour plate.

KEY WORDSShaped Charge, Design, Optimization

1. Ancient Daidanés Problem in Shaped Char

The variation calculus has arisen from problems which are possible to describewn follo

ing manner. Some expression is presentedintains an unknown function and its deri

atives. We have to find this function with condition that its expression should receive
extreme value. Ones of the most known prol
Dido) is parametrical problemandtheBes u |l | i 6 s br achi stochrone
down curve) problem [1, 2].

Dynamics of many mechanical systems, including ammunition are described by
differential equations. A formal solution of our problem is an integral [1]:



| = [z y(2) vil2)z

4

where tle subintegral functionF dependsz, function y(z) and its first derivative
y'(2).

The boundaries can be both fixed and no fixed. The problem is in determination of a
function y(z), in case the integral have to be extremal. The functional extremum
(sometines conditional) could be reached only on the extrgnmaly (z, G, C,) which is
a solution of a differential secoradder Euleii L a Gr ange6s equation [ 2

Fy,- Fy- Fyyi- Fy,Yi=0
by boundary conditions

V(z)= v ¥(z) = Vo

The boundary value problem hiast always had a solution, especially analytical, but
sometime the solutions are more than one [1, 2].
The simple example of our problem is an isoperimetric problemplimzation of
internal volume of shaped charge with an analyticalt&wni for a vay function of a
profile of a cumulative liner.

The axissymmetrical form of ammunition construction makes the optimization
problem a solution in determination of the maximal area space which is described by
figure rotationABCD aroundOzaxis’i Fig.1. Thefigure ABCD is bounded by straight
linesx=0, x=H and flat curvey = F(x) andy = j (x). The functiony = F(x) is known
and it describes an internal surface of the shell, at rotation (very often this is a straight
line of cylindrical shell) and the functioy = ; (x) describes an exterior surface of a
cumulative liner. The rotation &BCDgives an explosive volume of a charge.

The physics of cumulative jet forming gives following limitations for unknown
functiony = / (x), this function is continuous andhias a positive first derivative, and

1'0)=0dav:  ]'(H)=0ar @

Where g\, and gy are local static angles of a cumulative liner (which are connected
with collapse cumulative liner angles) and tteg chosen of ability by conditions of
forming cumulative jet: for compact, discrete or dispersal cumulative jet. For example,
the critical collapse angles for compact jet are [3]: for s2€el¢ 2a( 2 ¢ 140; for
copper 36 ¢ 2a( 2¢)146, for aluminum 30 ¢ 2a( 2¢)150,

The boundary conditions are following:

v0) =i o Y(B) =] 2)

The length of a cumulative liner profile is urdwn in advance. It could be determined as
a function ofnecessargumulative jet length fromrenor penetration ability.

Length of a flat curve is:



H
L = f/1+j i*dz 3)

Y Aay

Fig.1. Determination Schema for a Cumulative Liner Profile,y =/ (2).

So, the following problem is formulatedamong all functiony = (x), which meet
requirements (1), (2) and (3), it is necessary to select such, for-ahécthe are&; of a
figure ABCDwill be maximal. Then:

H
S =f/F-j)dz @
0

I't has to decide the Eulerdés equation fo

J*=j +141+] 2,
8



Where/i s the LaGrangianbts multiplier.
If we use a technology [1] we are taking adaling decision:

_ 12
G-

4 _ \1%-G-C)*

dz i-G
But there physically requirement,i$> 0 and then finally we have [1]:
(z+C,)%+( - C)* =17 ©)

The equation (5) is a circle equation and the solution of a problem is a circle arc. The
arc kength is not determined but it depends of the funcprofdr compact, discrete or
disperse jet conditions (1). The crossing of normal strdighs /1,y and /ixg in @ point
O, to tangents in pointd andB gives us a center of the circle with radiliswhich is
equal to:

2

ji 1d

2.0 \2
| :\/H-+(JH jo) . ©)
2sin(gar - 9av)

And

_ COSQpy 2, C N2 _
= H-+ - - C, =t ) 7
G 25iN(Grg - gAV)\/ (Gu-Jo) > =190y 7

So the analytical solution is shown for a liner profile. It gives maximal usage of free area
with physicsrelation for cumulative process and added integral condition (3).

This problem is a simple example of vary calculus imility in optimization of the
cumulative charges. It is necessary to mark that the optimization of cumulative effect on
argument of mamal usage of a volume of the charge is partial decision because the liner
collapsing process is not static. But the use of kinematics and dynamics makebthe pro
lem complex and it has to search a solution numerically.

2. An Eul erdés EquwedetiLengthf or a Cumul atii

The length of a cumulative jet is a main parameter for an estimation of cumulative charge
efficiency. The length elongation of a cumulative jet by charge volume limitation is an
actual optimization problem.

The problem solution is conducteid framework hypotheses of the Orlenko
St an u k o wadial sobesna Fig.2a t



The following equations for surfaces profiles with heighdre given in the Cartesian
coordinate systenzOy y,=F(z), y,=F(z2), y==/ (z) and y,=f(z). The first and second
equatons describe exterior and internal surface profiles of the charge shell and the third
and fourth equations describe external and internal surface profiles of the cumulative
liner. The second and third equations describe exterior and internal surfades of t
explosive charge. There have limitations. All of functions are continuous also they have
continuous first derivative. And, the following conditions are always executed:

X?F(2)2F(2)?j(2)?f(2); H?20;y?0. ®)
Yy A
Y b
F(2) / F(2) W, W +dW,
/ — [ —
, | dL(z, t=t)
1) D
f(z
D :; \( ) y(z+dz) R
» \ Ll
WotdWo y(@)
W >
° L a(z)
0 e o H R _ dL(z, t=t) 2
z dz P L(z, t=t;) _

Fig.2. FlatRadial Schema of Liner Collapsing and Gradient Jet Forming.

The detonation wave front is flat and perpendicular to polar charge axis at move from
left to right. The limitations are not present on permissible deformatfiarjet material.

We get assumption the collapsing velocity of a charge WWgz) does not depend on
time and it is a function only coordinazg4]. Wy(z) is connected to the jet initial velocity
speedW,(z)in crosssectionz by a kinematics proportio

- a(2 _kD \/ -1
Wo(2) =W (2)tg == = 2 =\b(2[2+b(2)] . ©
Where k is a coefficient it is taking into account reallocating of impulse of
detonating on different elementary parts of a cumulative liner by detonating products

moving along the liner profile;
b(z)is a d/namic load coefficient of a cumulative charge cresstion:
m(z) €

e My2)- M(2) @
M2 E M {D+M@)+m2)
e u

10

(10)

b(z) =



[ 42z)is a linear mass of an elementary part of the shell
m(z)is alinear mass of an elementary part of a explosive charge;
M (z)is a linear mass of an elementary part of a cumulative liner.
Full collapsing of a liner will happen during tinig= | /. Dheisolated elementary
part of a liner with coordinateand lengthdz will take up a position between coordinates
y(z)andy(z+dz)

{20 geH-z, f(H) o, W gi fW, - “Ndfﬁdz-

(11)
0 & N & 3
}£9§89 D Wy(H) Wy tg%e D Wo oy

The following expression for a collapsing angle of a liner is described at gradient moving
of ajet [4]:

tga = fi- PN Vo A2 2 +2tg2 - A=0, (12)
W, D 2 7772

whereA:fi-L+1 b .
b(2+b) 2\2+b

But the collapsing angle is always positive and solution is:

a _ - 1+y1+¢?
2 ¢

If we integrate (11) fromO up to1 with account (12) and (13) the fuéngth
expression of a jet at the moment of the end of its forming will be received. This
expression is invariant on a ratio of detonation veldity

tg (13)

L—%f A g bi a;B -Ezg- fi-1 b g—
- p H N
0fV1+A? - 18/b(2+b)*¢ = 2 =  2\2+by

- A ‘e(‘é/ d ‘2@[ -}g- f@dz (14)
\/1+A2(\/1+A2-1)é 2+bg 2+ 7 |



(fbi+ fbi)2+b)p- 2fbi*(1+b) 1 bi
b?(2+b)’ 2 Jo2+b)’

B, is aknown function of a dynamic load coefficientzatH:

H 2+b
=—+f |—21.
"7 Y\ b,

bj,bzare first and second deliveries of a dynamic load coefficient.
The expression (14) is assumed for seaghina functional extremum:

Where Aj = fji-

H
= ﬁE[z, 2(2),z i(z)]d z, (15)
0

WhereL is a given function
O andy are given integrating boundaries;
z= Zz)is a variedfunction from charge geometry for example itukd
be an exterior or an internal surface profile of the shell, the charge or the
liner.
The required functior= Z(z) is a solution of a boundary value problem with rigid
catchingendsforan Eulel. a Gr ange6s ordinary differenti

dz —. d*z
Li- Ld- Li— ap i gz =0 (16)
And given boundary conditions
z(0)=2z4; z(H)=2z,. 17)

It is possible to formulate two basic vary problems if we chamge(z) in (16) and
(17) into F= F(z) andf= f(z):

1. Problem for a maximal length of a cumulative jet at varied argument for a
cumulative shell profile in a case of unconditional extremum.
There are padding limitations for a shell profile:

F(z) = F(z) +W W= const (18)

Where W is the thickness of the shell of a charge which is a constant value at
z =z (O;H)in a perpendicular direction to charge axis.
Then an extremum of a functional is:

12



le = Fr%[[z, F(2),Fi(2)]dz, (19)
0

Where the varied functioA= F(z)is a shell profile of a charge.

The required functiorF= F(z)is a solution of a boundary value problem with rigid
catchingends foran Eulel. a Gr angeds ordinary differenti

. dF . dF
Li - Li - Lir.—- Liig,—5 =0 20
F* ﬂ:| F"F| dZ FH|F| d22 ( )
And given boundary conditions

FO=F, F(H)=F,. (21)

2. Problem for maximal length of cumulative jet at varied argument for cumulative
liner profile in case of unconditional extremum
There are padding limitations for a liner profile:

J(2)=f(z) +d d=const (22)

Where f is the thickness of the liner of a charge which is a constant value at
z =z (0; H)in a perpendiculadirection to charge axis.
Then an extremum of a functional is:

H_
I, = L[z f(2), fi(2)|dz 23)
0

Where the varied functioh= f (z) is a liner profile of a charge.

The required functiofi = f (z) is a solution of a bouraty value problem with rigid
catchingendsforan Eulel. a Gr anged6s ordinary differenti

= o= = df o d?f
Li-Ldi- Lo Li'fi_dzz = (24)

And given boundary conditions

f(0) = fo: f(H)=Tf,. (25)

Both problems dondt have an anailLgti cal sol
Grangeds equations are complex expression:¢
Nutonds binomial for mul as conflpreblebresperemi al f
ly:

F"2) =(F(2+W"= & CTF™™W"; 7= nfo; 6)
n=0

13



M) =(f(+d)"= & COF™d"; e nfo; 12)
0

n=

In result, the main optimization problem with a unconditional extremum about maximal
length of a cumulative jet is formulated and two Eillkra Gr a aggatidnsare Wi
ten for it. The varied arguments are atiative shell and liner profiles.

The Euleri LaGr angeds equations notation do
solution of a problem they are necessary to decide numerically for example by wiethod
fire.

3. Example. Roblem for Maximal Cumulative Jet Length with N&ixed Right
Boundary. Conical Liner is Additional Condition.

The following problem is delivered. What is a local static angles of a liner opening
(tga = f (z)) at the moment of thend of jet forming for a maximal jet length. The
additional condition is referred to a varied function.

The left boundary condition is set from experimental expertise and does not conflict
with the physics of a process approximafély = f, Z 0. The righ boundary condition is
not known and it is connected to a solution of a problem. It is on stiaight = Hon a
cutH/ [0; F-d.

The transversally condition would be utilized for isedfmination:

Lj| =1 =0, (26)

That is also solution of a problem. The opening angle of a liner conical profile to
straightline z=H is determined and in this case this is a problem solution in a unique
fashion:

- (A)! f.1+A2X\/1+A2 1)@ -—20— i-l _b_
/ 2 b 2+b8

[ S]

+

=
ccC/ocr Q

bi)ifi

+ Al A2 (1+A2 1)@ -—zo—-

| 2 +\b(2+b)®
- g(1+ AZ)(\/1+ AZ - 1kAi)if. -

14



- AAIA}, (2\/1+ AZ - )@H 8 ZEb - f: =0. 27)

z=H

The simplification alternative of a problem is esteemed. For this purpose the additional
conditions are entered: the cylindrical shell has constant thickness and the linerihas con
cal constant thiakess. It would be utilized following expression for length of a camul

tive jet [5].

L= HW WO(H)gN() 1u (28)

WhereWy(H) andW,(0) are collapse velocities of a liner in cresectionsz=H and
z=0respectively.
The fist deivative is equated to zero:

W (H) +Dtg”a(W(H))ig =0,

D
WhereW,(H) =—

andby is a dynamic load coefficient at= H.

2+ b
Then

bg (2+bH)+4tg4d7i2tgg =0. (29)

If we shall decide (29) faigg we take a following equation:

Op 110 g+ O 519"°0 + Olg 0™ g+ O 419 °g + Ofg 51T °g + Ofg 6t g™
+ CI8,7tglog+ %,8t999 +0g,t0 ®g+ Og10l9 ‘g+ 01119 °g+ %,12t959 +

+05150 g+ Og1419 g+ Og1519 g+ Og16199+ 05,7 =0, (30)

Whereqgg; € g 17are constants and functions of density of main parts of a charge and
magnitude . The equation (30) solutions are obtained by the way 16 radicals. Two are
real and others are integral conjugate radicals. We decided that the stable solution of a
problem is received in a value interval of a high to caliber proportion

%I' [0823]. (31)

Solutions are unstable at the left and on the right of this interval and they have a form
of integral conjugate radicals and negative radicals. The analyze of obtained results in a
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interval of stablealutions show the value differences in of two positive radicals decrease
with (31) proportion increase and tends to zero poirtl/a- = 2,3. On the basis of
analysis of results it is possible to consider for a solution of a problem following
proportion:

tgg= 1 32)
H .
A F2) F(2)
y
> fus fro fha
&
D G A Ha: B 3

—p - Gro G
—>
o0 >

0 H; H, Hy z

Fig. 3. Schema and Interval of Taking of Pair of Positive Solutions:

H =08 , ¢ i =23.

2F 2F
Relation (32) determinesétopening angle of a cumulative conical liner at which one the
cumulative jet has maximal length at the moment of the end jet forming. This solution as
well as in the previous problem has physical sense. Always the maximal elongation of a
jet is received Y maximal value of a dynamic load coefficient at the liner top and by
minimal value of coefficient at the liner basis. This is illustrates at the Fig.3:

4. Cauchy Problem in Shaped Charges Optimization

The collapse angle of a cumulative lining part on Figs determined under the
formula from (12) and in accordance with (9) we have

ga(z =@ . @ édV\{(Z) a(z) e )Ol(t a(Z))u W,(2)tg a(z)
SRR CHEE iz § D
§

If we demand the conditiow,(z) = W, = const we take following equation:
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@D L @ W a@)

, (33)
dz sina(z) dz D 2

tga(z)=

But from (9) about angla(z) = 2arctg% \/b(Z)[Z + b(Z)]' ! and we remake

(33) in following equation:

2l (Z) - f'(g)- BD_ { b(z)[2+g(z)]3}'lb'(z)+V\’l—i[)(z) (34)

(2 21 (WM

wherel (2) = %\/b(z)[2+b(z)]'l |

Materials densities of the shaped charge shell and the explosive charge and the
cumulative lining are constant values. Then thementary masses of the shell, the
explosive charge and the lining participtieough dynamic load coefficieti(z) in (10)
for following equation:

df(2)
dz

dF(z) dF (Z)

(35)

- E@ADa(2)— - E([A2)d(2) +C(2)c(2)]

df(z) Wi (2 20 _
D 1i%(2

Where E(2) = T(i{ﬂb(z)[2+ b(Z)]3 } 1, andA(z), B(z) C(2), a(2),

21 (29w
b(z), c(z), g(zande(z)are some functions from materials densities of the shell, explosive
charge and lining and geometry in this cross section of the shaped charge.

+E(2)B(2)€(2)

+E(2)[B(2)b(2) +C(2)9(2)] d/‘d(zz)

The equation (35) is a first order differential equation for unknown anthe
following functions- F ( z ) , j(z2) dr §z), and given other three functions and one
initial conditions for solving the problem for one of the unknown functions. This
equation is assumed for formulation of a Cauchy problem about determination of the
geometrical performance the elements from shaped charge, which ensuregatient
forming of a cumulative jet.

There is possible to formulate following ba€iauchy problems

1. Problem for Cumulative Lining Profile Design which ensure Naradient
Velocity or GivenGradient \elocity Cumulative Jet;
2. Problem for Shaped Charge Shell Profile Design which Ensure-Giadient
Velocity Cumulative Jet.

17



For example for real constructionsa cylindrical shell with constant thickness and
conical lining with inconstant lining thicknesse could design from (35) the lining
profile with inconstant thickness:

dd(2) _¢ 26) W2, df dfa
o I ew b T BENACEI@NL60E

Where Q(2) ={1- E(2)[B(2)b(2) +C(2)9(2)]} tandii ( z) 406 ( z)

The Cauchy problem is formulated for a first order differential equation about
unknown shaped charge elerteeprofile functioni liner conical profile- f(z).

T[] W] M [ghu]
T T T T

5 F(X) T}zﬂ T T T T Mwulmm; T ﬂ,ﬂﬂﬁ
a(y) bl 1,003

! Pl T mt

] i@ m
mn m
5 m i
0

: “ P 1
I il ‘

03 | | I | | | I | | T4 L L L L L L - - - - - 0

0 15 3 4 0 B 0 105 10 1% Wxkfmm] 0 0 W M M B M WO 40 W50 b

Fig.4: Technological Shape Charge and N&radient Velocity Jet
Performance.

The numerical solution of a problem allows design a conical profile of a cumulative lining
with no-gradientvelocity forming of a cumulative jet. The evidence is an approximately
equal penetration thickness at short different distances to armor pigts.

L e R R S Y

Figure 5: Testing of the NeGradient Velocity Jet in Short Different Distances to
Armor Plate.
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In result, the Cauchgroblem is formulated for a diffential equation of first order about
an unknown shaped charge elements profile fundi{@n The numerical gution of a
problem allows design a profile of a shaped charge element which enstgesdient
velocity forming of a cumulative jet. The equation (35) is common for elements profiles
of the shaped charge shell, explosive charge and liner and allows optimization task
formulation for construction design by two waysom shell to lining if there have lim
tationsfor shell, or from liner to shell if there have limitations for liner.

5. Conclusion

The integral characteristic for powerful of the shaped charges is a cumulative jet length.
So, make the cumulative jet length function for required optimization, it isitplity

using the variation calculus to design shaped charges which to form compact jets with
maximal length. In other case, the Cauchy problem for the first order differential
equation is formulated about unknown function of the shaped charge geontedry. T
solution allows designing a profile of a cumulative liner or a shell profile of the shaped
charge. In both this last cases, the profiles ensugramtient velocity jet forming, which
allows decreasing influence from shaped charge focus distance torgiaie.
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Abstract This paper presents the study of a mathematical model used for
computing the unguided rocket trajectory. The aerodynamic forces and moments, the
thrust and gravitational forces are taken into consideration rdie this model. A
numerical application was designed based on this model in order to compute all the
ballistic characteristics of the rocket on the trajectory.
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1. Introduction

An unguided rocket is a saffropelled weapon system because of the energy
provided by the combustion of the fuel contained in the rocket motor [2] (see figure 1).
The unguided rocket is constituted of two parts: a warhead section, containing the
munitions @ submunitions and a propulsion section including the rocket motor which
contains the propellant. In order to keep an aerodynamic stability during the flight, the
unguided rockets are equipped with stabilizer fins [1]. Unguided rockets can be launched
from man portable launchers, as aatik weapons, from aircrafts or from multiple
rocket launchers [3].

Stabilizer fins

Explosive \

Warhead Rocket engine

Figure 1. Design of an unguided rocket

The term fiaccuracyo measures the distanc
the theoretical point of imgé the aimed point; in other words, it is the measure of the
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capacity of the rocket to reach the target at a given point. But there are various error
sources which cause the rocket to disperse from the theoretical point of impact [4]. These
dispersion eprs are calculated by comparing the actual flight trajectory and an idealized
trajectory.

2. Error sources

The error sources will affect the trajectory and the accuracy of the point of impact is
represented by the errors made during the mechanical désigmanufacture and the
assemblage of the rocket. During the launch phase they can modify some forces which
act on the rocket [5]. In detail, these errors are:

- a static and dynamic imbalance: the geometric longitudinal axis does not coincide
with the pricipal axis of inertia, the mass centre of the rocket is not located on the
longitudinal axis, the mass is not correctly distributed, the inertial spin axis is displaced
from the rocket centreline; the rocket is then spinning, which causes unwanted motions
of the launcher equivalent to an angular velocity;

- an aerodynamic instability because of wrong calculations of the static margin (the
distance between the mass centre and the centre of pressure) and the aerodynamics
coefficients; which alter the yaw @llation distance (after a disturbance during the boost
phase, the motion of the rocket generally becomes a sinusoidal oscillation about a lateral
axis), which depends on the static margin and the aerodynamics coefficients;

- an incorrect determining ohé degree of stability (which determines the angle
through which the rocket will turn in response to thrust misalignment or wind) ;

- inaccuracies in the method of determining the drag and the direction of the thrust
(instead of being parallel with the i@t longitudinal axis, the thrust is displaced in a
radial manner);

- inaccuracies in the warhead detonation device which causes fuzing errors and has
an effect on the range;

- fins misaligned or bent which cause additional aerodynamic forces and witlires
dispersion and which, in its turn, modifies the static margin;

- the flexibility of rocket which is not a perfectly rigid body and has an angular rate;

- an irrelevant choice of the propellant : the propellant temperature can affect the
burning timeand the thrust of solid propellant rocket (misalignment) and a variation in a
parameter that influences the delivered total impulse (volume, chemical composition,
mass) can modify the burnout velocity.

During the launch phase, the launcher cannot compenfiathe errors, the muzzle
velocity and the initial angular velocity are altered in comparison to the values of the
ideal firing [6].

Others error sources are due to inaccuracies during the prelaunch phase:

- an inexact knowledge of location of launchad target, due to an incorrect map grid;

- an error in positioning launcher: if the inclination of the tube is not correctly and
precisely aligned with the desired angle of inclination, then the point of impact will be
moved compared to the intended pgahimpact.

The other main error source is the taking into consideration of the wind. It modifies
the direction of the trajectory by perturbing the forces which act on the rocket and it
induces a rotational motion of the rocket. Indeed, during the bbasepa wind normal
to the direction of the flight causes the rocket to turn towards the direction from which
the wind is blowing; during the ballistic phase, the direction of the lift is altered, as well
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as the magnitude and the direction of the drag (ied produces an axial drag
component, normal to the intended trajectory). The rocket then cocks into even drifts
with the wind [7].

Moreover, the atmospheric data, which change with the season, the time of day, the
temperature, the humidity and the taitie of the flight, amongst others, have an effect on
the force magnitudes (since the aerodynamic forces depend on the density, for instance)
and then on the trajectory of the rocket and the location of the point of impact.

For our study, we will only comger the initial error sources conditions which are not
well enough determined since there may be mismeasurements of these firing conditions.
The other error sources are not the object of our study.

3. Mathematical model of the basis trajectory

The matheratical model of the trajectory is obtained taking into consideration all the
forces and the moments acting on the unguided rocket, based on the major theorems of
the dynamics

The fundamental principle of dynamics gives us the equation of the centre ©f mas
motion [2]:

mE =R+ P+T+mg @
where:
- m71 mass of the rocket (variable in time);

-V velocity of the rocket centre of mass;

- Ri drag force;

- Pi lift force;

- Ti thrust force generated by the rocket engine;
- g gravitational acceleration.

The dynamic moment theorem for a variable mass gives the equation of the motion
around the rocket centre of mass [2]:

e M+ Mz m; @)
where:

- Kg 1 kinetic moment;

- ET aerodynamic moment;

- M—.:l damping moment of the rocket engine flow;

- EI moment of the rocket engine thrust.

After projection of theequation (1) and (2) on the axes of the reference system
(figure 2) we obtain a complete system of differential equations that describes the
trajectory of the rocket and the motion around the centre of mass:
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dx

= = Veos(8y)cos(8), @)

% = Veos(fylsin(fy), 4)

g = Vsin(8,), ®)

E—: = agros(m,) - K, V7 - gsin(8,]), (6)

v kv, — K wy - Leos(8y), ™

e = KFVay - Ky, ®)

S =~ KEVay + Ky + g+ Zcos(8y), ©)
%: —Kz“'L’n‘H+Kz""mE+ g, (10)
%: —KZV - KRVa, — Koy, (1)
':d—n:‘ = —K5Vin, — Krt;{lvu-'r; — Hjuuy, (12)

where:
- x.v. 2 - position of the rocket centre of mass on the trajectory ;

- 8y —the ande of inclination of the trajectory in the vertical plan, that is the

angle between the velocity and the horizontal axis;
- By —the angle of inclination of the trajectory in the horizontal plan;

- @y — the angle of incidence e vertical plan;

- &y — the angle of incidence in the horizontal plan;
- wp wy —the angle velocities;

- = % —the reactive acceleration;

- K= %pscx —coefficient based on the dragsfficient;

- = %pscg —coefficient based on the lift coefficient;

- Ef= iw pl5C¥ —coefficient based on the supplementary lift coefficient;

-K;:

1 . . -
_—jpSL‘Cr‘i —coefficient based on the moment coefficient;

- KR = _—ljpSL"C,“{ —coefficient based on the supplementary moment coefficient;
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—coefficient of damping moment.

Figure 2. Forces and moments acting on the unguided rocket

The PRND numerical application made by the authors is based onebentad
mathematical model (figures 3 and 4). This program is composed of four modules, as the
following screen capture shows it:

- the DATA MANAGEMENT module is to save or open all the data relative to our

simulation ;

- the PRND PARAMETERS module enablestaset all the characteristics of the
unguided rocket given by the manufacturer data, which are constant during our
study ; for our simulation we chose the 122mm GR#Pe unguided rocket;

- the FIRING CONDITIONS module enables us to define the parameters
concerning the launching of the rocket, that is the initial conditions;

- the TRAJECTORY COMPUTING module calculates the trajectory of the rocket
by clicking on the CALCULATE button and by clicking on the VIEW button
enables us to select the results we wanridoalise and displays them in the form

of graphs;
PRND ~-tEdmn PRND_Parameters -9
PROJECTILE PARAMETERS
DATA MANAGEMENT- PRND PARAMETERS
Name : PRND122 VIEW/ GE Calibre, d: 122 [mm]
Length, 13 287 | [m]
SAVE OPEN
Mess,m: 667 | fkal
R
Moments of inertia : ) ® "
dye g/m’]
FIRING CONDITIONS. TRAJECTORY COMPUTING ——
Propelant mass, mp: 167 [kg]
TR _cacune | e Bl
VIEW Thrusttime, Tt 19 | [5)
CHANGE
CLOSE AT

Figure 3. PRND menu and the projectile parameters

24



PRND_Firing_cond - oiEN PRND. View - olEH|

FIRING CONDITIONS TRAJECTORY RESULTS
- K alpha HO:| 0 | [degrees] . ot
e o il Ipha V0: 0 | [degree:
SRR LB (o155 Oty D)
2 u (& ammal 80 | [degres]
mma0 :
& 2 1, theta V) )01, theta_H)
M g | il i0:
omega_csi0:| 0 | [raws] T e
theta VD: 20  [degress] omegaetad:| 0 | [rads]
O t, garnma)
theta H0: 0 |[degrees] omega zeted: 0 | [rads]
O) 0 amege.csi) Ot.omegocia) ()0, omegn_seia)
0: o |B ) 40 |B
CHANGE
VIEW
cLosE cLost

Figure 4. The firing conditions and the trajectory results
4. Numerical results

Next we will apply the mathematical model presented above with fREDP
application for some firing conditions fixed (table 1) in order to obtain the elements of
the basis trajectory.

Table 1.Initial firing conditions

Xo [M] 0 Vo [m.s7] 40

Yo [mM] 0 2 [degrees] 80
Zo[m] 0 ¥, drad.s7 0
dyo [degrees] 20 ¥q drad/s] 0
diyo [degrees] 0 ¥, Jrad.sY 0
Uy [degrees] 0 to [S] 0
Uy [degrees] 0 t; [s] 40

First, we focus on the trajectory of the unguided rocket in a vertical plan (figure 5),
which has a parabolic form, and on the evolution of its velocity (figure 6).
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Figure 5. Trajectory of the 122 mm rocket
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After a quick increase, untit, ;.= 718.1 m/s, reached in 1.82 seconds, the velocity

decreases. With these two graphs, we can determine that the point of impact is situated at

16290 m and it is reached after 37.38 seconds with a velocity of 324 m/s.
Then, we focus on the motion of the rocket because of the evolution of two

characteristi@ngles, &, anda;;, and on the rotational velocity (figure 7).
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Figure 7. Evolution of the incidence angle
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Figure 8. Evolution of the angular velocity

At the very beginning,m; (the angle betweerhé axis of the rocket and the axis of
the velocity) anduy, (the angular velocity around the axigg) oscillate: the rocket is
unstable and describes oscillations around the trajectory (figure 8).

4. Conclusions

In this aticle we have presented a mathematical model and a numerical application
made by the authors that can be used to calculate any trajectory of the unguided rocket.
All these trajectories are calculated from a certain initial firing condition. That firing
condition can be disturbed by some error sources, also presented in this paper. In order to
calculate the effect of the error sources on the trajectory we will modify the equations (3)

T (12) by introducing the variations in order to be able to calculaterthaided rocket
effectiveness.
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Abstract For the unguided rockets it is essential to obtain the minimum

errors possible so that the ammunition can hit the aimed target at the expected

point. It is necessary to evaluate how a variation, even negligible, of one of
the firing intial conditions could influence the location of the point of impact.
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1. Introduction

Coxtqu

Nowadays, when new types of conflicts exist, more than before the armament system
has to be amwrate in order not to hit the civil population and civil buildings. That is why
in the development of any weapon system, it is necessary to understand as well as
possible all mechanical requests interacting in the system [1]. In the case of the unguided
rocket, being a long range armament system, the accuracy is more difficult to obtain. We
will analyze the effect of the initial firing conditions on the accuracy of unguided rockets.

2. Mathematical model of the unguided rocket effectiveness

In order to amlyze the accuracy of the rocket firing it is necessary to study the
influence of each initial condition variation on the rocket ballistic characteristics. We will
use the mathematical model simplified for the rocket trajectory, having the rotational

velodty neglected, [5]:

de

dx . .
=V cos(B1cos(By ),
¥ _ veos(8sin(8.)
3 = Veos()sin(8y),

gz, . .
i Vsin(d,),

L @gcosiay) — KV - gsin(dy),

dfy Sy g -
= = Ve -3 cos(8),
dEH Sy
ar = Kz V E iy
day Eir g 4
= = E'Vay +FE‘DSI:EVJ,
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di i
o = ~HzVag, ®)

where:
- x.v. 2 - position of the rocket centre of mass on the trajgct

- By. 84 — the angle of inclination of the trajectory in the vertical/horizontal plan;
- mp.@y — the angle of incidence in the vertical/horizontal plan;
- dg= % —the reactive acceleration;

B
1 1 1 - .
- Ky =_-pSC, Ef = Hl;:h’-?ui“'“', Ef = :—IpSL‘Cr‘}; — coefficients for the drag, lift

and aerodynamic moment;
- kEF= iw plscl, Kp = _—ljp.sn':f:'if‘,,f —coefficients for supplementary lift and

aerodynamic moment;

1A
K= Il

— coefficient of damping moment.

In fact, the hypothesis presented above doessigstificantly affect the results
because the angular velocities are almost daerthe system of equations (L)(8), the
main variables arex,y, z.V, . 4 - and @z, The initial values of Hose variables:
%, Ve Zpe Voo By Brpe &g @Nd @ represent the initial firing conditions,B. Firstly, we
suppose that all this initial conditions are very well determined, without disturbances. In this
condition we obtain ra ideal trajectty, namedbasis trajectory. We consider that the
ballistic parameters of the basis trajectory @rf, £, 7, E'_., E . By,

In reality, the initial firing conditions are not very well determined [2]. &t tase, the
initial firing conditions have small variationgxy, &vy, &z 68y, &8yp. 685, By and
&@yp. In time, due of this initial small variation [4], the real trajectory will have the following
variations:

X=T+8y=F+8y. 2= I+8zV=F+ v,
By = E'_L-"" &8y, By = E + &84, @y = &y + bap, Gy = Gy + G0y, ©)

Using the relation (9) in the system of equations ((§) we will obtain a new system

of equations for the variations of ballistic characteristics:
CLL I cos(By) sin(By) 885 — ¥ cos(By) sin(B,) 60,+

de i — (10)
cos (By) cos (B ) &6V,

LY — 7 cos (@y)cos(B)88; 1 Vsin(@)sin(8,) 88, + cos(B) sin@) 6V, (1)

3% - oosBy)e8y + sn(B)EV, 12)
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dav

= - apSinE)U Wi 2K, TEV gcos Bt ¢f (13)
£ kEToay + KFTOVT Zsin@y)8y, (14)
dif’* = EFViny + KEF a0V, (15)
880y _ _ peope | pelim—ma @i @
5 Ky Viay — Ky @pydV — Zsin@Ey)s6;, (16)
diay _ GFF ° Ee—rrr
o - R Viay — K; OV . 17)

3. Numerical results

In this paragraph we preserinse numerical resultsbtained after having solvetie
equations (16f17). In that case wédave considerednitial variations of the firing
conditions and we want to see the impact of this initial variation on the trajectory elements.

The vakiuse oodnsit an txy dumng theeflight.dn thistcase wie have
obtained a translation of the trajectory inthd i r e c t ixp fihe same ehatior is
obt ai nwad e¢f oir U

A variation of the valueVy changs the value oft” during the flight, but in althe
case, the value of| ¥ at the impacts close to zero, which means the valué’ddt the
point of impact is ahost unchanged (figure 1)f the muzzle velocitydecreasgsthe
point of impact will be in fronbf the desiredpoint of impact and if the muzzle velocity
increases the point of impact will be behindf the desiredpoint of impact: for a
maximum changefdlO m/s,we obtain a deviation df46.625 m (figure 2). A change of
Vo has an importarinfluence since the target could be misspdoa hundred of meters.
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The initial value off, has asignificanti n f | u e n cre(figore3). If theeinitial
value of 8, decreasesthe range: increases and if the initial valu#, increass, the
rangex decreases. For a maximum change of 5 degrees, the point of impact moves
around 6 m (0.03% of maximum ranf&90 n).
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4. Unguided rocket effectiveness simulation

After studyingthe influence of a single variation of one of the initial conditions in the
previous paragraph, we will now make simulations considering overall variations of
initial firing conditions.

Theses simulations, which asieserief points of impact, enable us to determine the
mean point of impac{MPI) and the circular error probable (CEP), which vk
compare with the size of several specific targets. Thenaneable taletermine theate
of damage inflicted.

With the following variationsézxy = &z, = 0.1 m, &= 5 m/s,&d,, = &dyo=1 degree
we obtain the results presented in figures 4 and 5. The mean point of impaag has
coordinaesxy, = 16297 m andr, = 24.78 m. The CEP is 504.66 meters. In comparison
with the basis trajectory, the mean point is deflected on the left of around 20 meters and
in front of the desiredpoint of impactwith around 80 meters.

In this part, we will compare the size of targets with the CEP in order to determine
the probability of impact and damages. To @lify, we consider the target as being
circularhaving theradiusry. Firstly we considertte target centered on theean point of
impact (16 239; - 13.86) and we willmodify the radiusin order to determine the
probability of damages.
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Figure 4. Trajectories

33



E ' 3!
N e J
i i i i X . !
.
i i i i i i ]
14 500 15000 15500 16 000 16 500 17 000 17 500
X [m]

Figure 5. Points of impact and CEP

A Cars<eCEP. We take in consideration a target having tiraehsion smaller
than CEP. In that case the probability to hit the target is 15.63% (figure 6), meaning that
we need 7 unguided rockets to have a chance to reach the target.

A Cars = CEP. For a target having the dimension comparable wit® Cthe
probability to hit is 50% (figure 7).

A C as>eCEP. The probability of hitting a target witi = 600 meters is 62.50%
(figure 8).
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Figure 6. Target vulnerability for = 252.33 meters (CEP/2)
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In the following table we have presented the probability of impact determined for
some dimensions and positions of the targets.
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Table 1.Probability of hitting the targets with different dimensions

) — N (xTi _.!'PT) 'ﬁm! J'rf(l)
Parameters  (¥r.3) = (bm¥m 4o cpp  d=CEP  d>CEP
_ 0% 0% 3.13% 0%
rr=100m - - 32 shoots -
_ 15.63 % 15.63 % 3.13% 0%
rr=252.33m 7 shoots 7 shoots 32 shoots -
r— =400 m 37.50 % 31.25% 28.13 % 15.63 %
T 3 shoots 4 shoots 4 shoots 7 shoots
r = 504.66 M 50 % 46.88 % 37.50 % 21.88 %
T ’ 2 shoot 3 shoots 3 shoots 5 shoots
r =600 m 62.50 % 59.38 % 50 % 31.25%
T 2 shoot 2 shoot 2 shoots 4 shoots

4, Conclusions

In this article we have presented a mathematical model for computing the effect of
the initid firing conditions on the trajectory accuracy. The obtained reldts usto the
following conclusions:if the target is too small in comparison withe CEP the
probability of impact is equal to or near zero; if the sifehe target increases, the
probability of impact increasethe best probabilities of impact arethe case whethe
centre of the target is inside the circle of CEP. Using the mathematical model presented
above it isalsopossible to determine the minimal number of shoots to réectatget.
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Abstract Human resource managemeasta skillful combination ofbusiness affairand per-
sonnelmatters Workforceorganizationshould be treateds an assetf the company antthe pote-
tial to competitiveness fehe companyduring the operation ofthe market.The article speaks
of particular importancefor the organization an@mployeeshe need tanake rational decisions
in the field ofhumancapital managementompany.

Keywords Human Resource Management, smgral policy, HR processes, staff recruitment and
selection

Introduction

Analysis of the literature suggests that the concept of human resourcen@tigg-
mentappeared in Poland for the first time in the nineties of the twentieth century Orig
nally this was a translation of the Engliinguage literature (called Human Resources
Management), and fitas been formally adopted by the author®aish publication.
Currently, often uses the terhuman capital management.

Alexis Pocztowski formulated such definition of HRM:"Human resource nra&
agement is defined in the management concept in area of the HR funa@mpzinies
in which human resources are seen as an asset for the compaayanate of compet
tiveness, calling for the strategic integi@ti of personnel issues and business affairs, an
active role inthe line management in solving personal issues and points to the need for
creating organization culture, integration of HR processes and building employee e
gagement as a tool for achieving theals"*

It implies that human resource management is a skillful combination of busfress a
fairs and personnel workforce should be treated as an asset for thengoamal the
potential ofcompetitiveness in the company while existing on the market. Squts-
tion in the publication is of particular importance of emyples for the organization and
the necessity to make rational decisions in the field of human capital management. None
modern organization can functions properly without adequate humanrgesoThe
empl oyees O spkoperly usilized, paralidl td thd olhance of human potential
developing.

It is mentioned in another definition, in which HRM is presentethestrategic and
coherent approach to the management of an organization‘svalable asset$ which
are the working in people who individually and collectively contribute to achieving o

1[10] p. 34.
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gani zat i on 8 Fhisonegneticat huae sesolirce management is the eaanag
ment of employment, aiming to gain angoetitive advantagewer other organizations
and, what 6 s necuitraent andrsedectionoprocesscwhichrallowsrgploy
highly dedicated and qualified staff by using multiple techniques, suchitasal, stre-
tural and pesonnel ones.

Taking issues related to ham resources management the authors wanted to point
out that the purpose of HRM is not only increasing productivityand @gant i onds pr
but also the development of the individuals. HRM concerns training, continuous deve
opment of skills acquired ahte wor kpl ace and e nbgingrsithatg t he
they could feel valued and adequately rewarded for their work.

Caring for people is helpful in shaping and creating a suitable climate and arganiz
tional culture. It is nothing more than "personaligy of the organiation." This term
should baunderstood as the sphere of management that involve conscious fornla ma
ing of the social potential in the organization.

Commonly the personnel policy is understood as programs and directions of state
managenent of public affairs, consistent application of the principles and methods
by managers imelation to subordinates. With regard to the article topic, however, the
most relevant is the understanding of the personnel policy aselsssmanagers actions,
consisting of making choices in the existing operational areas. Personnel policy exists
only when it is possible tmake choices. Each decision has its own character and ma
ner. For personnel policy it can be ursteod as team's objectives, policies andsuess
arising from the HR strategy, aiming to serve its implementation, through appropriate
guidance in relation to the operational management of peoptgamizations.

Selected HRM processes in modern organization

The first phase of HR process in amganization is undoubtedly the processiR
planning. It is understood as forecasting HR demand based on detailed description
of particular positions and the workers features. It is to maintain still and proper level
of meeting the needs of the organiaat In planning there are some particular main
phases that are presentedrigure 1

Attracting workers cannot be accidental, because it would expose the organization
to malfunction. Forecasting supply and demand when it comes human resources should
beunderstood as the necessary number of employees to meet the needs of tha-organiz
tion. This applies to the competence, as well as gcatibns. This is possible only after
a thorough observation, assessment angndiis of the work done in the orgartiza.
Employment Plan, which is the last step in the planning process of human resources is
the "demand for labor orgeations in the planning period, in termsoofalitative and
quantitative (qualifing) and the timespace and ways to remedy the imbatabetween
employment forecast and desiralsle"

An important issue about which the employer should keep in mind is to prqwide o
portunities for promotion and career development and appropriate to inform theyemplo
ee about existing opportunities for devettgnt. The solution can be not only in the

2[1] p. 19.
[1] p. 108.
4[12] p. 198.
®[8] p. 5153.
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planning of employment, but also in the selection ofingi and in the development
of methods for assessing wenkhich translates into determining payment.

When the specific staffing needs, it's time to start theruitment process.
It is "accepting job applicants, conducted by wkelbwn (also to a candidate) mode. It is
a process which aims to bring about individual positions to Bidldd, so that- on the
one hand ensurance and efficiency of the tasksigised to the work position, and on
the other oné that these tasks were adapted to the possibilities, aspirations andaexpect
tions ofthe candidates. It is also the attian of the organization of relatively large
number ofcandidates to assure theiection®.

Fig.1. Planning of Human Resource Management process
Source: [7] p-429

The mentioned before selection is based "an evaluation obtained during
therecruitment of candidates for the job and a candidate for the positairbtst meets
the expectations of the employer as a result of the job description and its profile of the
qualifying profile of the employee. While the selection compiete of job candidates
in terms of their suitability for the position are examined.irgated are also personal
qualities, qualifications, “skills and exp:¢

After deciding on employment of employee's there is some time foratidapfThis
is generally the process of adjusting to a person to conditions available mew wok-
place. The employee is introduced to the company anceingpited in future tasks. An
important aspect in these activities is to ensure that adaptation will proceed peacefu
ly and as soon gmossible.

The key to successful adaptation is to creabasis for the task force on the problems
and belief in their own ability to cope with stress. It is in the process of adaptation what
isimportant to realize the employee that being calm andtagséorm the basis of the
output from difficult situatio.

5[14] p. 2223.
7[14] p. 2425.
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A very important process of human resources management, which imastandpact
onthe operations and the results of the company, is motivatipipgees.

Positive motivators encourage certain actions, attitudes and behaviors for the sake
of the expeted and associated with them satisfaction and gratification. Negativeamotiv
tors are taliscourage the actions, attitudes and behaviors known to be harmful, unwanted
or inappropriate- for the sake op 0 s s i b | € Inmedern orgaaidat®orms, incentive
systems are usually based on both positive and negative motivators. PRlieatenthe
performance will be achieved only if an appropriate balance is maintained beeveen r
warding employees and theirmpshment (using a "stick and carrots ").

In order todiagnose the performance and functioning of the organization's staff the
process of measuring the human resources staff is used. Staff evaluétienpgsocess
of comparing their performance, qualifications and personal qualities and attitudes and
behavors manifested by established criteriansstent with those used in the institution
standards (benchmarks). The result of the assessment is to determine the "value" of each
individual employee (the pros and cons), and an assessment of human potential
of particular groupsofvor ker s, and finally, .LThemostntir e
common in organizations is to assess the current, as it is constantlyoynédee mply-
ee's superiors. It can be done formaltiie action shall be documentedioformally - to
assess how the tasks represented the attitude and behavior of individual employees are
only individual assessment of superior.

The last process that takes place during the operation of the employee in thie organ
zation is exempt. This issually a consequence of changes the organization and its env
ronment. The demand for labor force change that requires some flexibility in the human
resources management, so that not to expose theizaian to financial losses caused
by the maintenancef onnecessary staffReleasing staff is purposeful action leading to
termination of employment contracts, the termination of certain grounds for the prov
sion of the employees working for the former employer. Separation of employlees of
organization mg be due to the initiative of the director representing the interegteof
company. If the motive of exemptiorei€essive employment in the company, it is called
t he | d%iltiscalsa important that the party terminating the employment ralatio
ship can also be a worker and in this case refertheosoecalled. "Departure”
or "released"from the workplace.

Figure 2 illustrates the HR processes. This is the simplifying HR model yaithe
authors as the whole process starting from planning théogmpnt to reduce the level
of it is more complex and complicated in practice.

Fig. 2. Selected Human Resource Management processes
Source: its own

819] p. 257.
°[11] p. 284.
10[6] p. 403404.



The role and actions of recruitment and selection in human resources manag
ment process

Overall the recruitment process (in the literature also called recruitment) is attracting
candidates to the organization's work in such numbers that allows to perform the sele
tion. "The result of properly conducted recruitment process should be to obtain e mo
suitable composition of candidat e’sThewi t h
activities of recruitment are directed to inform potential candidates about the organization
and the ability to work agart of its structure. It is also important teate gositive
impression in order to increase the willingness to work.

Due to the criterion which is the source for recruiting candidates, recruitment pr
cesses are divided into internal and external. The first one is connectetseg@iing
candidates mong the staff that is already employed, therefore, it is to attract employees
by changing the existi nd® Theoadlaitaygis aertaimgd i t i o
clear career paths for employees and usage of their existing skills and knowledge about
the mmpany. It also allows to reduce the costs associated with the collection age verif
ing information about potential candidates. Using internal recruitment raises the level of
motivation of employees do a better job by showing them the possibilities aodwopp
ties for advancement, and career development within the company structurm- An i
portant besfit is the reduction of time to adapt tiee employee to the organization, the
prevailing requirements of new tasks due to the fact that he is familiar ketimternal
procedures and organizational culture of the company. The disadvantage of this method
of selection may include calling the conflict among employees applying for promotion to
the particular position. Such conflict can paralyze work for long,tiseeit is recen-
mended to make sure that there were clearly stated reasons for choosihgrrmmerson
in the new position. Another wieaess of internal recruitment is a kind"efate of the
place", due to the lack of fresh ideas and inspiration thatemaployees bring to the
organization.

External recruitment is when oficigngandz ati o
there is need to fill in the new positions. Employees are drafted from outside e stru
tures of the company. The main advantageoisfidence that the company will have a
relatively large number of applicants for the position, heno®re possibilities of the
right person choice. laddition, employees from tside the company often bring new
and exciting ideas that give chance"tefresh" existing patterns of functioning. The
disadvantages of this method are the high costs of the recruitment process. Typically,
external recruitment campaigns are relatively expensive and time consuming. Another
weakness is the risk of demotivatioor fcurrent employees by providing them info
mation that they are not adequately knowledgeable and have no chanemofion.

After an appropriate employment plans and analysis recruitment process can begin.
There are two types distinguished: the broadi tie segment of& The main difference
between them is distinguishing who they are directed to and what is the nature of making
recruitment activities. The first concerns searching candidates for jobs that do not require
specialized skills. It is typicabbout manufacturing jobs, so the wanted candidate
is among the wide range of the pogiidn, such as in the whole of the district. However,
segment recruiting is to attract candidates with specific field of knowledge, skills and

[14] p. 61.
2[13] p. 25.
3[2] p. 61.
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qualifications. In this cas the carrying out of the recruitment takes place in a slightly
different way than the above one. Information about searching the employee tonthe co
pany should be included in media that are of interest for data informatispebialists

or experts, suclas businesspeople or lawyers. The announcement should include details
about the nature of work and the description of looked for the candidate.

One of the most common methods are newspaper ads. They are plaeedpapers
and journals. Their choiceisd ect ed by three factorts:

cos

ing level. Table 1 shows the factors to be considered while preparing and designing ads.

Table 1. Features having impact on announcement design

Feature| Comments

Organi | Advertisementsor recruitment shall comply with the public image of t

zation | company and improve it. For example, the traditional bureaucratic oagq

image | tion can succeed hysing cuttingedge, and fulpage color ads, nor emplo|
such employees who with no trouble would adjtssthe culture by such
actions.

Positio | Notice the position of Director at the highest level requires a different

n type | proach than @b adfor a regular collar worker.

Selecte | Each media has its own style, which does not always fit to tkee ala

d nouncement.

media | It is worth viewing a few older numbers of selected newspapers or maga
to find out what works for them and what is not. Noticdrioblous content
will not work in a formal magazine but would do much more in suitable p|
for it.

Target | Notice by which the company is looking for a qualified and experien

market | accountant, working for a large traditional organization with a long hist

habits | is unlikely to attract the right people, if they were to title: "Can you creati
deal with numbers?". While it is sometimes useful to ignore some stand
it should be done with caution.

The table shows that the content, form and the location of the ads Haeetam-
pact on the chances of success in the searchuitable candidates for the job. A very

Source: [5] p. 42

simple and common method of recruitment is the use of bulletin boards. They may be

placed, for example, in the post office agencies, eympémt agencies and even the
supermarket. It is inexpensive and relativalyme method, so it used mostly bgnall

firms seeking all possible methods to reduce the costs associated with the recruitment

process.

Another example of recruitment are work trades. We can divide them inéoadjéthey
offer awide range of career ctuss), local and fair organized bynployers who are
looking for a large number of new employees for varioustions. Another form of job

fairs are known as open days. That is the method that higher education students are

searched by universities and héghschools when they want to raise their proposed
courses of study. Such an event must be chyeflanned and prepared so that it was

possible to monitor the process and the results were obtained and preserved for later use.

The acquisition of potentiaandidates for the vacant position is also supportref e
ployment agencies. Their function is to collect information about job seekers and-comp
nies seeking employees and to make proposals to "fit". Thgpawy choosing tget
help employment agencies muake into account the cost of hiring the company. It is

assessed in different ways, but mainly based on the salary for the position.
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A common technique seen in search of employees to the highest position i the o
ganization is to identify a potential caddie by a third party. When a company receives
an indication of a potential candidate, contact with him and is trying to gain thre info
mation necessary forraalistic assessment of qualifications and competences. This tec
nique provides employment opparities to people who, because of low setfeem
underestimate their abilities or are not aware of them. Using this method, remember to
keep the criteria for work, not for personal reasons and not forcing people to referrals too
radical and rapid changessaciated with their employment. Reprehensible is also re
ommending people to come especially if they do not fit the profile of sought worker
(which is called nepotism). Often the case in choosing the methedroitment is co-
ducting meetings in the for of recruitment by Assessment Centre (multifactorial easalu
tion). It is innovative method used in the recruitment process as a set of tasks with a
variety of forms and used to verify the competence relevant to the position for which they
are applied forAssesment Center also has its use in making other personnel for existing
employees. It can be also used to determine the strengths of the employees and what
areas should be developed, and thus the planning of development activities in the organ
zation,sehast r ai*hi ngo

When the list of candidates for a given position is closed, the selection preeess b
gins. Itsaim is to reduce the number of candidates and selection of the best ones in terms
of qualifications, experience and other required featutés plossible to conduct positive
selection (selection of the best) or negative (rejecting the worst). The most commonly
used method dfelection is to analyze the apgtion documents which is usually CV
and the list oapplication.

During the analysisfache documents the data on education, work experienceeand d
clared skills are examined in particular. The task of which is to draslugions and to
assess the human basis of documents is difficult. To facilitate this, the selectors bring
specially prepaed forms for CV, which allows the system to standardize the assessment
of candidates and their qualifications. Unfortunately, people often guided by the desire to
get a job give false information about mheelves or conceal certain issues (eg, language
proficiency, ability to use computer programs). Verifying the facts is possible only du
ing the work show or during the interview.

Types of interviews with candidates for the study are presented below.

Individual Interview- carried by only one person. Pritw the interview questions
must becarefully determined to be asked to the candidates.

Informal Interview- the interview between the candidate and two or more people i
volved in the selection. The results and findings are often transmitted to otheeraemb
of the group oappointed committee that makes the final hiring decision.

Panel Interviews are considered to be the most widely used method of selection.
They rely on the confrontation of several candidates for the position of a group of people
respmsible for the selection.

Structured Interviews rely on the detailed preparation of each stage and asked for
the questions so as to constitute a logical whole. To ensure the highest degree of objecti
ity questions should be asked to candidates in time sgay. The final decision is based
on the collected primary materials and notes taken during the interview.

1415] p. 6869.
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Interviews based on criteriatend to focus on certain elements of the persoral pr
file. The aim is to carefully examine the details of a persprdfile that will contribute
to the future ofwork and ensure efficiency. Very similar form of the particular interview
is focused interview. The difference is stressing thestipres related to the position
rather than the previously concerrgersonal pofile.

Episodic Interview is to examine the suitability of the use of skillspessed by the
candidate under certain circumstances. Frequently asked are the questions that are used to
assess the motivation of the candidate and his ieawnt on the jb.

Stimulus Interview questions are used to stimulate the imagination of the candidate.
Are asked questions like "what if ...?" which allows to determine whether a person will
be able to find themselves in the future workplace.

Final Interviewi therewere probably some other selection technics usftda The
interview is used to verify if all necessary documents are delivered. It is the last chance to
fulfill any needed information. During that phase negotiating starts and it is time to make
the decsion byboth sides of the recruitmentqoess®.

A completely different method of selection is to recommend the preparation
of a presentation by the candidate for the post. This allows you to examine coasmunic
tion skills and presentation of certain corténa public forum. Requires the ability to
make a presentation to the plain language and good use of time.

Another method of selection may be psychometric tests. They are ecsedsb of the
accuracy of results and ease of use. Importantly, psychortesticshould be used only
with the consent of the candidales

Using that method selection manager is to obtain a sufficient amounfoohation
on the candidates and maximize the opportunity to take an appropriate decision about
employment. Talo so, keping the practicality of the method chosen and the meaning in
its usage and practicality is crucial. The most commonly used method is still &n inte
view, because it works regardless of position. Interview allows direct confrontation,
deeper understandirand simultaneous verification of previously provided biographical
data. When selecting a methodre€ruitment a manager should also be aware that it is
desirable not only to the developmentloé employment of a new employee, but also in
the form of persnal development managers and other people involved in the selection
process.

Choosing the appropriate method should pay attention to factors such as job that will
befilled with impact of the chosen method of both the candidate and the organization and
the likelihood of achieving the desired results. However, the most important feature that
should becharacterized by effective selection is primarily accuracy in the selection of a
candidate for aemployee organization.

Conclusion

Issues related to humamtential management in modern organization isceoned
asdifficult, so it is important to have well prepared workshop of parebpolicy. Please
note that all administrative action should be carried ougetitly and conscientiously.
The mutual willinghess to cooperate and to create a positive relationship between e
ployee and employer tucial in the situation. These relations, although it remains at the

193] p. 1820.
16[4] p. 3943.
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business level should nest and sincere. Knowing the exact specifics of HR pgeces
es and adhing to these rules, is possible tde close to the real implications of the
actions and foreseen in the field of human resources management.

Considering the currently used methods commonly used in the recruitment and sele
tion, donot forget the Interet. "The times when the website has served as a bulletin
board are gone, the development a&eruitment has led to the fact that today virtually
the entire process obtaining workers can be administeredlime".X” The main benefits
of using the Interrtein recruitment and selection process is reducing costs, saving time
and universal access, regardless of the place of the candidate. These features result in
continuous growth of interest in gaining employees in the Internet. It is also possible to
checke mpl oyeebds skills of wusing modern infor

Based on the collected materials, acquired knowledge and described assumptions it
can beconcluded that the changes taking place during the implementation ofd4R pr
cesses aim tmprovethe situation of the organization. Managers have the opportunity to
improve their managerial skills by gaining experience and increasing the precision of the
decisions taken bprofessional practice. It is necessary to be aware also of applicants
(during te recruitment and selection) and employees. They represent human potential,
that is managed by senior nzgement level. This has an impact on their career and
further development within the organizational structure of the company.

Quoted by the authors tfe article, definitions and expressions are only the thieoret
cal aspect of the personnel process from recruitment through to dismissal. The concl
sions that arise when analyzing the content of these relate mainly to the fact that the
knowledge of this @a can be significant help during the work for those who rare i
volved in human resources management. It is also important area for universities that are
trying to find and collect as many students asaiuit top faculty who are available at the
labor marlet.

The authors issues may give rise to further, more exhaustive study oétarufi¢ e-
lating to the HR processes and the organization from the employment side. It is also
possible to perform testing for processes such as human resources and ppddmynel
in the university as modern organization, where appropriate human resource management
has a significant impact on its operations.
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Abstract: The paper provides an overview of the lessons learned in Romanian MoD
while trying to reduce the environmental impact of the armament systems, in the context of
fast changes in legislative, social and technological challenges. Legislative risks and
drivers, seps to be followed and relevant aspects regarding available solutions for
reducing the environmental impact of munitions are discussed.

Keywords: environmental impact; heavy metals; toxicity; energetic materials;
munitions

1 Drivers demanding for Greener Munitions

Firing of conventional munitions has an important effect on the environment, which
manifests mostly in the firing position (direct action of gases over the operators and
nearby personnel; deposition of incomplete burn products on the soil; &ienicsp
pollution; direct action of the shock wave against operators, nearby personnel and
structures; noise pollution) or in the target position (explosion effect; unexploded
ordnance; fragments from projectiles, fuses, etc., resulted from firing; sodl; ard air
contamination; noise pollution). Other important negative effects are generated during
manufacture and disposal of the munitions, but these are easier to control and mitigate.

In the last two decades we assisted to stronger and stronger waiatsare driving
increased pressure on users and manufacturers of energetics and munitions to approach
the improvement of the environmental impact of their products, starting with compliance
with the national and international applicable regulations.

The complexity of environmental legislation regarding manufacture, use and waste
treatment is expanding rapidly around the world, but especially in EU and US. REACH,
RoOHS, and other directives are introducing more and more restrictions and disclosure
regulation s . I n parall el t he enf orcement ag
surveillance as they become more aware on how to enforce regulations so they are active
in exposing violations.

Nations are increasingly concerned about environmental, health, and sgfetysa
incurred by the use and disposal of these materials, and they are willing to support higher
acquisition costs for environmentally friendly ordnance that can diminish the costs
related to the management of training ranges and disposal actions.pubiieesector,
we can see increased efforts to update the purchasing policies by taking into account the
environmental impact of the products. The best example is the EU Ecolabel scheme
aiming at highlighting products that have a reduced environmentalcimproughout
their entire life cycle, from the raw material to production, use and disposal.
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In this context, of fast changes in legislative, social and technological challenges,
numerous countries and organizations have acknowledged the environmeyatetl @h
military activities and dedicated a lot of effort towards its assessment and mitigation.
Munitions were blamed as the main vector for spreading dangerous chemicals in the
environment, varying from heavy metals to complex organic molecules, thasrtbept
of Green Munitions (or Greener Munitions) being introduced and developed in MoDs
and industry.

In Romania, the National Defence Strategy adopted in the last years urged the RO
MoD and the defence industry to adapt and comply to EU legislatiopreteent
pollution and optimize the waste management, to extend their effortsegiafalish and
preserve the environment, to encourage and promote less pollutant activities and
technologies and to reduce negative impact of military activities on theoement. In
this context, the RO MoD has decided to improve its knowledge, procedures and tools
for the environmental management in order to diminish the consequent impacts.

The involvement in the excellent collaborative work performed within European
Defence Agency EDA-GEM2 projectEnvironmentally Responsible MunitiohsERM
(Ad Hoc projected by UK and supported by other six nations: NL, PT, GE, FR, NO and
RO) greatly contributed to a better understanding of this area.

2 Impact of legislation on ammuniion production, use and disposal

National legislation is usually defined by: Laws, Decrees, Decisions of the
Government, Orders of the Ministry/Agency of Environment, Standards or Regulations.
A synthesis of the provisions regarding the maximum allowablecentrations for
substances of interest should be used for the comparative evaluations after field and
laboratory experiments. Regarding the European legislation, the first to be mentioned is
the Directive 2000/76, which has direct implications upon mmition installations of
ammunitions and EM, requiring the use of a series of filtration and purification systems
for gases resulted in the process. The Directive is based on an integrated approach,
containing both provisions concerning the maximum peibiessair emissions and
maximum allowable valuefor water emissions. The incineration or-iogineration
installations have to be approved and operation approval is given by the competent
authorities only if it satisfies the 76 Directive requirementse Directive requires
installations equipped with special monitoring system of the plant parameters and
emi ssions values. The fulfill ment of 76
process very expensive, so many demil agencies are starting\aluate the possibility
of recovery and reuse of EM.

The provisions of other EU regulations were analyzed as they may affect the future
use of certain chemicals in the manufacturing process of EM and ammunitions.

What we concluded after the EEBRM experi@ce was that the most important
legislative drivers in EU, in this area, are the REACH for the manufacture, the waste
directive and the air quality directive for disposal and the national provisions regarding
thresholds concentrations of different contaamits in air, water and soils for the use of
munitions. An EDA study on Ammunition ndBU Dependencies [1] revealed that
basically for all infantry, tank and artillery ammunitions there are major-Bidn
dependencies generated by environmental legislatiorespecially by REACH.
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ECHA (European Chemicals AgeneyHelsinki, Finland) is the EU agency that
administers the registration, evaluation, authorization and restriction of chemicals. SVHC
(Substance of Very High Concern) chemicals, which are listed bygiecy, have to be
authorized by the ECHA before production, import or use inside the EU. Member states,
ECHA or the European Commission may propose a substance to be identified as a
SVHC. At this point, more than 140 substances are on this list, ingltime very
important chemicals for the ammunition industry, such asdiddrotoluene, dbutyl-
phthalate, disobutytphthalate or big2-ethylhexyl)phthalate. The SVHC list is
amended continuously and a substance which is once on the list will bes awaiie
list. The substances identified in the SVHC list are eventually included in Annex XIV of
the REACH Regulation and once included in that annex, they cannot be placed on the
market or used after a date unless the company is granted an authorizatiexample,
at this point 2,4initrotoluene, dibutyl-phthalate or lead and other 20 compounds used
in ammunitions are on this authorization list.

In RO, a review of the ammunitions in use and their components revealed the
following substances of congefrom the perspective of the EU and national legislation:
Pb compounds (picramate, oxides, azide, styphnate); Sb compounds; Ba compounds; Hg
compounds; Sr compounds; W; Potassium nitrate; Potassium chlorate; Ammonium
perchlorate; Phthalates (dioctyl adibutyl); Halogercompounds (carbon tetrachloride,
hexachloroethane, hexachlorobenzene); DPA and nitroso/nitro derivatives; Centralites;
NC; TNT; DNT; RDX; PETN; EGDN; NG.

3 Ways to make munitions greener

There are numerous ways to reduce the environmangalct of military training,
such as the use of greener materials, replacement of toxic compounds from ammo parts,
smart range management to control contamination and ease of remediation, extensive use
of selfdestruction mechanisms, practice with qailutant blank ammunition, detection
and disposal of unexploded ordnance (UXO), and others.

An important phase of the process should be the acknowledgement of the significant
environmental problems raised by the legislative or social drivers and the devel@ime
a coherent assessment process for the evaluation of environmental impacts. This could
involve for the MoDs to enforce specific environmental policy for the development of
new munitions, for the periodic T&E phase, or the procurement phase. There are
European countries, such as UK [2], which have successfully developed and applied
environmental management systems and assessment methodologies to assist MoDs in the
identification, characterization and prioritization of the environmental impacts and risks
related to the manufacture, use and disposal of ammunitions and energetics.

The legislative targets and drivers should be very well defined, which involves a
thorough study of the national and international legislation regarding the environmental
provisions in manufacture, use and disposal.

Secondly, an inventory of all the munitions in use and their main constituents should
be performed, conducting to the selection
source of pollution/health issues and cbuhake the object of replacement and
subsequent redesign of the system.

The third phase, and maybe the most difficult, is the development of the theoretical
and experimental tools for the assessment of the environmental impact in very specific
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situations.If we are to refer just to the use of the ammunitions, a proper assessment
involves the following: calculus and/or measurement of the combustion products and
residues released in the environment, measurement of deposition rates, and evaluation of
short/lang term effects, persistence, transport-&otcity and toxicity.

Once the problems identified, the replacement of hazardous compounds and redesign
of the munitions can be taken in account. This issue made the object of many recent
scientific publicatios the synthesis and characterization of new energetic materials
(EMs) as replacements in primers, igniters, boosters, main charges or propellants. But not
only the explosive substances are to be blamed for the environmental impact. Plasticizers
and stabilzers are sometimes far more dangerous if released in larger quantities or under
the form of more toxic combustion products. Also, a lot of work was dedicated to
replacement of toxic heavy metals in the ammunitions parts that are released in the
environmentby abrasion, projectiles, combustion/detonation or as UXO. But often the
replacement of fAdangerousodo components in
environmental impact. It involves redesign of the system and can produce other hidden
impacts, suchas energy consumption and supplementary emissions of potentially
hazardous chemicals.

Alternatives to the replacement of the energetic or metallic components may be the
improvement of the fuse systems (to reduce UXOs rate), the design for disposal coupled
with recover and reuse techniques, extending the use of training dummies and smart
range management.

4 Analysis techniques for environmental impact assessment

One difficult step in the environmental impact assessment related to the use of
ammunitions is themeasurement of the combustion products and residues released.
Usually, gaseous products and solid residues are to be determined. E®IGLAHCN,

NH;, PHA, dioxins, metals, Pptand PMg, unburned EM, are often monitored.

4.1. LIVE MEASUREMENT OF COMBIJION PRODUCTS AND RESIDUES

Maybe the most challenging task is the live measurement of combustion products and
residues. In the case of pyrotechnic items and small arms ammunition, this can be
performed in indoor shooting ranges/labs with total containroérihe products and
residues in closed vessels, usually plastic (PE) containers or bags. The gaseous products
can be analyzed using FTIR, chetominescence (for Ng) or electrochemical sensors
mounted directly inside the recipient. The aerosols can bBectadl using specialized
pumps with particle counter systems and porous filters, while the solid residues deposited
in the recipients are washed with distilled water and analyzed by AAS or ICPMS. The
fumes collected on glass fiber can be analyzed forlmetaent by the same techniques
or by SEMEDX, when morphological characterization is also performed.
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Studies performed at Military Technical Academy (MTA) during the EHERM
project on several 9x19 mm ammunitions using experirheataps according to figures
1 and 2 showed that even combustion of simple base propellants is not always ideal and
can produce high concentrations of CO, ,N&hd unexpected dangerous gaseous
products, such as HCN and jHprobably due to the DPA stabitiz(table 1).

Regarding the metal residues/fumes, AAS and SHMK measurements performed
on four types of ammunitions, including ammunitions with composite Cu bullet and
Sinoxid/Sintox primers, revealed high concentrations of Pb and/or Cu in the residues f
all types (figures 3 and 4). The metal composition of residue indicates that composite Cu
bullets are not entirely greener as they generate high quantities of Cu, which is equally
dangerous for the environment (same threshold values with Pb for sdilsjuch safer
for the human health (almost 3 orders of magnitude higher threshold values compared
with Pb).

Table 1: Gas concentrations measured for typical 9x19 ammo

Ammo FMJ-SINOXID FMJSINTOX
Concentration [mg/g Concentration [mg/g

Gas propellant] propellant

CO 484.52 450.60

CO, 248.27 236.07

NO 9.46 7.86

NO, 1.57 151

NH3 7.56 6.01
HCN 4.32 2.97

It is also noticeable the large concentration of lead residue produced by the
ammunitions with lead bullet and le&@e primer, this indicating that a l&@mount of
the lead residue is generated through the erosion of the exposed back of the bullet.
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Figure 3: Metallic residues by AAS Figure 4: Metallic fumes by SEMEDX

The morphological analysis of the metallic fumes using SEM showed that the vast
majority of the partt es have diameters in the range
very dangerous for the accumulation in the respiratory tract.

The study also revealed that over 90% of the solid residue (50 to 100 mg per ammo
unit) is composed by unburned or partially ledrpropellant and that is a serious source
of contamination especially for the outdoor firing ranges where the cleaning the of
deposits is not possible.

Other research teams [3] evidenced that replacing the lead core of the bullets with
other harder matials, like tungsten or steel, could produce higher emissions of copper
due to the abrasion with the bore.

For large caliber and large pyrotechnic items, live measurement of the combustion
products and fumes is almost impossible because measurement® heev@erformed
with real life weapons in open firing ranges and they are too dependent on the weather
(temperature, wind speed, wind direction, humidity). On the other hand, the rapid spread
of products into the atmosphere gives little sample uptakenfofuaither analysis.

However, it is possible to simulate the real firing conditions through burning large
caliber propellants for the obtainment of combustion products (solid and gaseous) in
special designed ignition chambers in which the pressure cattedetdé match cannons
or mortars.

The solid residues spread on the soil can also be collected and analyzed according to
the procedures described by Wadgtal. [4], preferable after deposition on snow.

MTA performed the analysis of the emissions for #2ekg HCH type RO smoke
candle LF12 and determined maximum aerosol concentration (photometrical), gaseous
emissions (electrochemical sensors) and metal content in the fumesEBEM The
results are given in tables 2 and 3.
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Table 2: Aerosols and gases from LR $moke candle

LF-12 Gas emissions

Atmospheric cond. aerosols Max. conc. (ppm)

Wind Temp. Humidity Max. conc.
mis)  (C) %) (particlesicri) HEN  NO NGO, CO  Cl
2064 285 61 4.3x16 4.7 3 05 61 09

Table 3: Relative concentrations of elements (wt. %) in1Faerosols

Elements C Al Zn Ba Pb
Relative
conc. (wt. %) 5524 1547 2324  3.80 2.25

The measurements revealed the presence of dangerous gaseous products, such as CO,
HCN, NQ, and C} but also the presence of Pb and Ba compounds in the aerosols, due to
the use of P¥D, and Ba(NQ), oxidizers in the igniter.

4.2. CHARACTERIZATION OF SOIL CONTAMINATION

During the last decades, numerous countries have performed the characterization of
contamination sources from the use of ammunitions in various ranges ddirdiv
training or testing. By far, the Technical ©peration Program (TTCP) program [5] run

by United States, Canada, UK, Australia and New Zealand, have brought the greatest
contribution to the development of protocols for EMs contaminated sites
characerization. Their investigations regarding EM residues in soils at training ranges
showed that TNT and its degradation productsD(4T), RDX, HMX and AP are the

usual contaminants for the impact areas. They also showed that about 99.997 % of the
EM is tran$ormed to norhazardous compounds if high order detonation occurs,
indicating that UXOs and low order detonations are the main cause for the site
contamination. Another important contribution of the TTCP work was the development
of multi-increment samplingtrategy and also the validation of environmental military
threshold values for explosives in soils, a valuable instrument in the context of absence of
corresponding national legislation.

But while contaminations in the impact areas are dominated byelxjgbsives, and

this contamination can be greatly reduced by UXOs collection and disposal, the
contamination in the firing area is dominated by unburned propellants (DNT, NC and
NG) and heavy metals from primers and abrasion.

A study performed by MTA durin the EDAERM program in the Artillery Testing
Range of the RO Armed Forcesing modern multincrement sampling and composite
sampling techniques, indicated soil and vegetation contamination, especially with Pb and
Cu in the firing line areas (table 4)he contamination was limited to the upper layer of

the soil (50 cm) as indicated by the depth core samples collected down to 3 m and the
aquifer analysis did not evidence any transport of the contaminants.
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Related to soil contamination, aside for the rdege of contaminati
transporto studies are equally important
specific environment as a result of its potential to be transported, or transformed and
transported, and finally being accumulated imeanedia.

Table 4: Soil concentrations at artillery systems firing line

Hg Cu Pb Zn Sbh Cd Cr Ni
Average on
notspot  g16 1,48250 °°7 16400 233 059 4326 31.31
samples 8
(mg/kg)
Average on
composite g 15 33104 277 10288 174 050 39.44 2921
samples 8
(mg/kg)

During the last decade, extensive studies were performed regarding fate and transport
of munitions contaminants shifting t he
consecrated explosive6-L1]. Thus, nowadays TNT and HMX are regarded as greener
explosives due to their lower solubility and biodegradability (TNT) compared to RDX.

Performing toxicity and exposure assessment for the potential contaminants is
another difficult task as the toxicity data for energetics and munitions components are not
easily available.

5 Green options for munitions in design and manufacture

Obviously, the first option in our mind for making munitions greener is the
replacement of harmful compounds. EMs and especially -od@nopounds, lead
compounds and AP were the first itame for spreading dangerous chemicals in the
environment. Lately, a number of publications were dedicated to the synthesis and
characterization of greener alternatives to primary and secondary explosives as well as
oxidizers for composite propellants.hdse were discussed in detail in reputed
publications by Klapoetke [12], Talawar [13] and finally by Brink [14] so these will not
make the object of our discussion.

What we concluded from our experience in the EIBRM project was that there are
very few @tions for the replacement of the consecrated explosives that are really taken
in account by the industry. For example, the lead azide and lead styphnate are still
produced and used in detonators and primers because their overall quantity/manufacturer
is limited and part of it could be exempted on the basis of defense applications. So,
basically the pressure for the replacement of lead compounds is generated mostly by the
users and range holders.

One of the main concerns of the industry nowadays is relatdte replacement of
phthalates and stabilizers, which are requested in large quantities and are no longer
available in Europe due to REACH. Sebacates, adipates and terephtalates are investigated
as replacements as they are not yet on the SVHC list.
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Regading the replacement of RDX in explosive formulations, in spite of numerous
new candidates presented by the academia, the industry prefers to reorient towards HMX,
which is regarded now as a greener alternative due to its lower solubility. So the focus is
on new binders systems which could diminish HMX sensitivity and could assure
convenient and safe recovery of the original crystals. Thermoplastic elastomers could
represent a solution but the recovery of the explosive will finally involve the use of
solverts and the overall greenness of the process could be compromise.

Starting from the principle of polymers used in pharmaceutical application for
controlled drug release, MTA performed preliminary studies regarding the synthesis of
fismart c op o bnycapelymers of heaybcewdd and alkgtrylates, which are

insoluble at neutral or acidic pH, but can dissolute in water &8 80 AC and basi

values. The results obtained so far are promising as copolymers soluble at pH greater
than 10 and insolubla t |l ower pH values were obtai
solubility could be used for the incorporation of explosive crystals as well as for
controlled recovery of the explosive while maintaining its original morphology.

Considering that the UXOs are resgible for the majority of the environmental
impacts, and the average dud rate is 5%, another serious alternative to the replacement of
the harmful EMs is the improvement of the fuse systems and the addition/improvement
of selfdestruction mechanisms toisting fuses in order to reduce or eliminate the
UXOs.

Regarding the reduction of heavy metals contamination, having in mind that
sampling and chemical analyses are very expensive, we concluded that we could
significantly reduce that cost by knowing what are looking for and where we have to
look. Especially for small arms training ranges, we concluded that the best option
available at this time, considering also the shortcomes of the proposed alternatives, is to
adopt smart range management systems.b@a&s containing information about the
chemical content of ammunition (warheads, propellants, fuzes) could be linked to a range
registration database comprising the reports of the users, with the type/number of
ammunition used and the number of lost dufilsus, an image of the identity and
distribution of contaminants from munitions is supplied in order to develop a proper
monitoring strategy and remediation measures.

6 Conclusions

The excellent collaborative work performed within the EBEM2 project
Envirormentally Responsible Munitions ERM greatly contributed to a better
understanding of the area of greener energetics and greener munitions in the Romanian
MoD. The lessons learned by performing the study on legislative impacts and drivers
revealed that théndustry and the users are not always looking for the same solutions
when looking for greener products. While MoDs are mostly interested by controlling,
monitoring and reducing range contamination with explosives and heavy metals, the
manufacturers issuese more related to the provisions of the EU regulations regarding
the restriction in use of some chemicals listed as substances of very high concern.

Development of analysis procedures and infrastructure for the assessment of
environmental impact of mitions is always a difficult task especially when live
measurements are to be performed. The main solutions for the live detection of
combustion products and residues and typical results were discussed here.

55

n



Studies regarding the characterisation of smiltaminations usually target the impact
areas for contamination with EMs, while contamination with heavy metals and
propellants of the firing line areas is equally important.

Besides the replacement of harmful explosives from the energetic formulations,
which is always regarded as the first option, there are also some other options to consider
for reducing the environmental burden related to the use and disposal of munitions,
which could be faster implemented by the users and manufacturers.
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Abstract: The paper focuses on a very delicatejsct how to configure a kinetic
non lethal firearm by spending less money and how to ascertain its fatal injury
probability towards the target. Nowadays, due to the vast tactical improvements and
technological advances, the missions for Government pessomay also include
temporary incapacitation to the opponent as a maximum accepted trauma. It is, though,
proposed a model that easily reconfigures a lethal firearm into a non lethal one and,
also, the circumstances of its regulated usage.

Keywords:Non lethal configuration, non lethal kinetic ammunition, firearms, riot
control, protester repel

1. A perspective approach on lethal firearms. Non lethal firearms

History confirms the fact that human nature is defined, besides others, by a
conflictual stateThi s confl i ctual state is directly
or by each group of individualsé desire,
primary needs: safety, diversity, importance and connexion. One right principle which, in
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agpproxi mate manner, embraces the human be
right ends where my right commenceso. Wi t
early people ascertained the effects of not respecting it and, driven especially bydthe nee

of safety, they conducted different actions, also comprising the neutralization of the
persons considered a threat.

The existing weapons, which were used in order to procure food, gained the auxiliary
role of protecting the individual or the group of ividuals from the threat of their peers.
Regarding Europe, an important evolution considering the fight devices was produced
when the black powder was introduced in the continent. The black powder, according to
historians [1], [2], was introduced in Eurofxy the Mongolians, together with the
associated weaponry (field cannons), in the Battle of Mohi, close to the actual Romanian
borders, in the year of 1241.

A relevant moment throughout history is the appearance of the first hand held
personal furecopirg mvas bdséddrs the same consequences as nowadays. A
ball was propelled by the gases produced from the explosive transformation of the black
powder. It is believed that, shortly after the black powder was introduced into Europe, the
first hand gm was conceived, on a region which now is comprised by Germany. Its name
was fAhand gonnedo (Figure 1). This weapon
on the saddle of a horse, thus increasing its portability.

—— e

Figure1l.Saddl e mounhe[d Ahand gon

It appears that the ground fixed hand gonne was first used ir134% Spain [3],
[4]. Instead, the first usage of the cavalry mounted hand gonne was mentioned in the
manuscripts of Marianus Jacobus only in 1449 [4]. Nevertheless, there ieai@ c
thing. The fAhand gonned | ead the way for
and changed the perspectives regarding battle engagement and fighting capacity of an
individual or of a small group of individuals.
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Hundreds of years passed untibdern firearms begin being developed. Systems like
Matchlock, Wheellock, Flintlock, Percussion, Pinfire, Rimfire preceded the modern
Centerfire [4]. All of these systems had one purpose: improving the quality of the
firearms in the aspects of precisionfe$y, pace and manageability. The concept, though,
remained unchanged. Individual firearms satisfy the human needs.

Nowadays, peopleds reaction to threat i s
manifested, though, is different due to technologarad behavior advancements of the
society. While in the first half of the XX century firearms were intended to possess a
higher lethal capacity, the last period of time faced a great diversity of counter manners
to threat, especially due to the improvemasftshe combat body armor and due to the
complexity of the international human rights. So, a variety of requirements, like public
order reestablishment, riot control, protester repel, evacuation of people in/from outdoor
areas/confined areas, with a minmmuprint over the environment [5] could not by
completed by using the classical lethal weapon systems.

The new criteria quested for a new requirement: introducing the non lethal fire
weapons. This domain, simple as a concept, still generates nowadaysndesignes.

This is due to the numerous fatality cases obtained after employing non lethal weapon
systems in modern conflicts [5], [6].

In the 1980s, the USA made a first important step towards the development of non
lethal systems, by the Group of Pt Assessment for Non Lethal Weapons. The first
such systems that equipped the order forces were the pepper spray and the electroshock
guns (Figure 2).
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Figure2.Pepper spray (left) and el ectroshoc

A large variety of non lethadystems with different purposes exist nowadays. Of
these, an interess system is the non lethal kinetic system, which propelles a projectile
towards an opponent and has the terminal effect in the limits of guaranteeing a non lethal
strike. Because the praeties of the human body are very different depending on the
reference area, the major issui¢h the kinetic non lethal weapons is that they may cause
powerful strikes (Figure 3), which, in some situations, may lead to fatality.
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\ (2.0 Tl
Figure 3.Impact of a na lethal kinetic round (www.reddit.com)

Due to the uncertain nature of the terminal effects of kinetic non lethal systems, in
1999, the NATO group defined the non lethal weapons as weapons which are explicitly
destined for incapacitating or repeling theponent, with a low fatality or permanent
trauma probability, or for neutralizing equipments, within the requirments of generating a
reduced impact over the environment [5].

Even though this definiton settles the fact that a non lethal system may catlse dea
de scientific research domain regarding the impact of the non lethal weapons is oriented
for obtaining a lower as possible probability for causing lethal traumas. The main non
lethal systems that can produce fatality are the kinetic non lethal weggiems [6]. By
this, numerous criteria were elaborated in ordeviluate their target effef#, 8], [9].

The variety of the existing non lethal kinetic weapons raises the level of incertitude
for each type of ammuni t wingmpatiil farmiliaigethe c ap a
reader with the configurations for some non lethal kinetic systems and, also, with the
issues that those have encountered throughout exploitation in various missions.

2. Configurations for the non lethal kinetic weapon systas

There are numerous attempts on creating a non lethal kinetic firearm. Now matter
what is the propulsion system (propellant or compressed air), these firearms fire a round
that, at a certain distance from the muzzle, posess an energy that should noé prod
lethality. According to NATO standards, the minimum required energy in order to
produce lethality is 79 [B]. We could also consider a bone fracture limit, which is stated
to be 60 J [10]In order not to provoke death, taken from exterior ballistalsulations,
the energy posessed by the ball at the required distance from the muzzle must not exceed
79 J.

This maximum energy limitation implied changes into the design of weapons and
ammunitions. Since the expression for the kinetical energy is kniosvniKE=2'mV?
where m is the mass and V the velocity, if one consider, for example, the NATO 5.56x45
mm intermediate caliber round, with the SS109 ball which weights 4.02 g, fired from a
standard proof barrel, its energy will be around 1800 J at thelenamd about 400 J at a
distance of 300 m (Figure 4). So, in order to reduce this amount of energy, at least four
things have to be considered:
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- reduce the mass of the projectile;

- diminish the muzzle velocity;

- design a less aerodynamic projectile;

- identify a more elastic material for the projectile.
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Range (m)
Figure 4. Striking velocity of a 5.56 mm SS109 ball at different distances, fired from
different weapons (Colt M16 and Colt M4}3]

When thinking about reducing the mass, one might say that the mass oétheuon
portable small caliber arms bullets are already small (up to 11 grams). They gain the
energy by being propelled with high velocities (up to 950 m/s). So, instead of reducing
the mass, a reduction in the propelling velocity should be consideredsicabe. A
normal trend nowadays is to adapt portable grenade launchers, i.e. 40 mm grenade
launchers, to be capable of firing non lethal rounds, with projectiles having such velocity
and mass in order not to exceed, on a specified path, the lethal emétgy |

The muzzle velocity of a projectile can be reduced either by changing the propellant,
or by changing the propelling system, i.e. compressed air. Together with diminishing the
muzzle velocity, one should consider the fact that changes in design pfdjeetile
should be attended. A regular projectile shape, comprised by an ogival part, is able to
penetrate the human skin [6]. So, the changes are needed to assure that, during impact
with the human target, the projectile transfers its momentum anehé@sgy only to
produce a blunt trauma to the body, so that life threating side effects are partially
reduced.

An aerodynamic projectile will not have a great loss of energy on its path towards the
target. If the non lethal range of the round is recommetabd at a specified distance in
front of the muzzle, one must assure that the energy drop is sufficiently high so that the
risk of occurring exceeding energy impacts is low.

The materials composing the projectile define the energy and the momenturrtransf
between it and the human body. So, the more rigid is the material, the more likely is that
the energy transfer mechanism is too slow, so a penetration of the skin may be
predictable. If materials composing the projectile have a very high elasticity thka
energy transfer will be performed with a low efficiency and the incapacitation of the
target will not be produced.
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Besides the lethal energy specified by NATO, there are other concepts that can
govern the efficiency of the non lethal kinetic weapdrtss is the energy density [10],
which is in fact the ratio between the kinetic energy of a round and the maximum formed
contact surface between it and the target during impact. It is considered that a threshold
of 0.06 J/mmf is required for skin perforamn [10]. A proposed NATO standard [7]
correlates the impact force and the maximum contact surface between the projectile and
the target and uses their ratio, which is the normal tension, in order to estimate the
systembés effect t oshoaldmbtsexceed 8 MPar man body; it

Because it is pretty difficult to produce a kinetic non lethal weapon system that can
score high for all these considerations, which should be in a pure synergy, many
manufacturers have encountered issues with their productss isdated to the terminal
effect over the human body.

FN 303

The FN 303 (Figure 5) is produced by FN Herstal (Belgium) and it has been assigned
to countries all around the world. It is an semiautomatic, compressed air, kinetic non
lethal riot control wepon which fire a 18 mm round, designed to break

upon impact, so that the risk of penetrating the skin is reduced. This weapon was
introduced in 1993 and, since then, it had served in plenty of conflagrations: the
Afghanistan war, the Iraq war or the Lybigevolution. The producers state that the rifle
is very accurate at 25 m, has a very good probability of hitting the torso up to 50 m and
can be engaged for targets which are up to 100 m far [11].

Despite of that presentation, in the year of 2004, in@pshe FN 303 was involved
in the killing of one person [12]. A police officer was aiming at a ridbeit, the fired
round hit another person in the eye, leading to a death by massive blood loss [12]. After
trials, the Boston Police concluded that, af890 rounds fired, the FN 303 loses
significantly its accuracy, and may produce trauma towards other sides of the body of the
person who is aimed at, or towards other human or material targets. After the killing, the
Boston Police and FN Herstal were lawedifor a 15 million dollars wrongful death
damages. In 2007, Boston Police destroyed all the remaining FN 303s, as they were
considered more powerful and deadly than thought.

Figure 5.FN 303 non lethal weapon [11]

Alsetex COUGAR non lethal weapon

The French COUGAR 56 mm caliber kinetic non lethal weapon (Figure 6), in
comparison to the FN 303, uses a classical pyrotechnical propellant in order to launch the
projectile on its path.
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Figure 6. COUGAR non lethal weapon [10]

The projectiles fired by tei weapon consist in a powder covered in a latex frame
(Figure 7), called fAblinizo. It is designe
transfer mechanism should be highly efficient.

m-n col 36 OF
Inlerdit o seitd

Figure 7.The HADbl i ni zo56 mm non | ethal

The pojectile produces around 130 J at the muzzle, but due to its high expanding
mechanism during impact, its energy density was calculated to be below the skin
penetration level at a distance of 10 m.

Walther P99T

The Walther P99T non lethal pistol (Figurg i8 based on the P99 police pistol,
developed by German weapon manufacturers Walther in the year 1996. It is redesigned
in order to be able to fire rubber ball ammunition, 10x22T caliber (Figure 9), for which
the ball is pyrotechnically propelled.
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The specified non lethal range starts from about 10 m from the muzzle and the pistol
is accurate on engaging targets at a distance up to 50 m. The issue with the ammunition is
that the ball consists irubber. The rubber, even if it possesses good elastic proprieties,
loses its mechanical proprieties after approximately one year, due to material aging.

Fe

Figure 9.10x22T non lethal ammunition (forum.guns.ru)

If engaging targets on a distance less thaml the energy of the ball may produce
serious trauma to human body. So, this kind of ammunition presents a great drawback in
assuring a non lethal effect on its entire trajectory.

The three presented non lethal weapon systems are representative foeticenkn
lethal weapons that are available all over the world. Each system has its drawback, of
course, but trials are being made in order to improve the security of that systems during
usage. Besides this issue, one should also consider the econaompiaet that creating a
new kind of weapon or buying a new lot of weapons has. The whole process comprises
homologation stages, testing stages, producing stages, which might be very costly and
time taking.

3. An adaptive overcaliber non lethal configuration for a pistol

In order to simplify the process of adopting a new weapon, this paper bases its
research on a patent regarding a magamaded oveircaliber non lethal energy
projectile initiated by projectile of the live ammunition with pivoting magaaissembly,
patent numbeW02000014473 Al dating from f6f March 2000 [18]. This system,
although it looks like a good alternative to stand alone non lethal weapons, does not
present a reliable option for design and mounting on a specific platform aschdbe
present taminal ballistic data regarding its measured effect towards the target.

This system was recently reintroduced into debate with the manifestations in
Ferguson, USA, when a 18 year old unarmed black person was shot dead by the police
[14]. Sq in order to overcome the deadly force transported by a lethal pistol, the adaptive
over-caliber non lethal system was proposed to the Ferguson Police. It is designed to be
mounted on the standard police firearm GlI
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Figure 10.Theoer-c al i ber non | et hal system propo:
19 pistols [15]

To be able to verify this systembs prog
proposes an ovaraliber non lethal system adapted for the standard issue Romanian

securityforces sidearm: the Cugir LP5 pistol, chambered for the 9x19 mm Parabellum
ammurition. Figure 11 illustrates the Cugir pistol, together with the mountedaalirer

non lethal system.

Figure 11.The overcaliber non lethal system adapted and mountetherCugir
LP5 pistol

The adapted system consists of two elements: the mount, which is fixed on top of the
slide of the pistol and the ovealiber ball (Figure 12), which has a hole drilled on one

side that is aligned with the barrel and another 4 hHbkgsallow it to be supported by the
4 arms of the mount.

\

Figure 12. The overcaliber non lethal ball
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In order to check if the mount can withstand the weight of the ball, which is around
100 grams, a static finite element analysis simulation was takehmg Sol i d Wor
Simulation software. The results are shown in Figure 13.
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Figurg 13.The maximum displacement obtained on the mount by the static weight of
the ball

The solver concludes the fact that the maximum displacement of one arm is around
0.4 mm The material does not exceed its elastic limit. In this configuration, the over
caliber system should not comport deformations that could alter the firing process and the
safety of the shooting.

Upon firing, the 9 mm bullet will exit the muzzle and veliter the hole drilled in the
ball, which is concentric with the barrel. Due to the impulse transfer, the bullet will travel
together with the ovetaliber ball towards the target, with a lower velocity and, from a
certain point, with a reduced kinetic egg.

Due to the intermediate ballistics, a consideration regarding the place where the ball
will be placed must be made. After running an assessment for the interior ballistics of the
LP5 pistol firing with Romanian 9x19 mm Sadu ammunition, the plot optessure vs.
time inside the barrel is illustrated in Figure 14.
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Figure 14.Pressure vs. time variation inside the barrel of the LP5 pistol with two
different kinds of ammunition [17]

So, considering the drop of pressure after the bullet leavestiet bf the pistol, and
the recommendation that any muzzle velocity recording device should be placed at a least
4, 5 calibers distance from the muzzle, a distance of 35 mm is suitable for mounting the
overcaliber ball.

Up to this point, the non lethatgposed system looks suitable for equipping the LP5
pistol. The testing of the exterior and terminal characteristics are the next steps to be
achieved in order to assess the performance of thecaliber system.

4. Numerical simulation for the behaviorof the bullet-ball assembly

Numerical simulations can foresee the behavior of the Hodlittassembly on the
trajectory. In the beginning, there are two important things that have to be assessed. What
may be the trajectory, the velocity during the pattl what is the kinetic energy that may
be transmitted during the path towards target.

The exterior ballistics of the new formed projectile is important in order to verify the
distance it can be carried towards target. Having known the mass of the beH, isvhi
100 grams in this case (Figure 15), the mass of the 9 mm bullet (8 grams) and the initial
velocity of the bullet (380 m/s), the initial velocity of their assembly can be calculated by
considering the conservation of the momentum for the ideal casplastic impact.

[Mass properties of NL ball A
Configuration: Default
Coordinate system: -- defautt --

Density varies

Mass = 100,82 grams

Volume = 61397.61 cubic millimeters

a = 1724661 square millimeters

Principal
mmmmm
3 13) Px= 2062513
Iy = [0.83,0.55, 0.00) Py = 20646.11
1= (0.08, 0.11,098)  Pz=21751.48
Moments of inertia: { grams * square millimeters )
[Taken at the center of mass and aligned with the output coordinate system.
Loc = 20646.98 Ly = 0.63 Lz = 8405
Lyx = 0.63 Lyy = 20646.14 Lyz = 117.38
L= 8405 Ly = 11738 Lz = 2173261

Moments of inertia: { grams * square millimaters)
[Taken at the output coordinate system.

box = 2071072 by = -0.21 b = 79,72

Ipe= 021 lyy = 20709.60 Wz=11133
<l - - >

Figure 15.The mass of the ovealiber bullet
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M iieeVobutier = (Mputier + Mpen)Voben @)
where:

mm 1= Fepresents the mass of the bullet;

suiize Fepresents the initial velocity of the bullet;

; represents the mass of theer-caliber ball;

Vo.pair represents the initial velocity after impact of the buifiali assembly.

The initial velocity of the bulleball assembly is calculated to be 28 m/s. For a ball,
using the Siacci method for calculating the trajectona qdrojectile [16], the ballistic
coefficient will be 1.5. The obtained trajectory for different shooting angles have been
plotted with Matl abE and are illustrated
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Figure 16.The trajectory for the bulleball assembly, shootirgngle of £
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Figure 17.The trajectory for the bulleball assembly, shooting angle ¢f 2
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Figure 18.The trajectory for the bulleball assembly, shooting angle ¢f 5

As it was expected, the total length of the trajectory is highly diminished. Nuinerica
simulations calculated that at a shooting angle’pffie maximum obtained trajectory is
25 m. At a shooting angle of,2he maximum longitudinal distance is around 46 m and
at a shooting angle of°5which still allows the direct aiming in facile cdtidns, the
maximum trajectory length will be around 100 m. This is due to the fact that the mass of
the projectile is larger, the ballistic coefficient is larger and the initial velocity is smaller.

If we consider what would the amount of energy be wihenbulletball assembly
forms, so when its initial velocity will be 28 m/s, then one can calculate the initial kinetic
energy to be 42.3 J and the initial energy density will be 0.043%ifwe consider the
contact surface to be 1/2 of the sphere extatiameter. In both situations, the data is
below the lethality threshold stated by NATO standards [6], [10]. Due to the normal
involution of the assemblyés velocity, t h
obtained on the path throughout thejectory, so that the non lethal effect will be
accomplished on each distance step.

A finite element analysis was performed in order to foresee the behavior of the bullet
and the ball during and after the impact. The software used in order to achiesd_@is i
Dyna. In order to simplify the simulation, basic materials have been chosen for the
bodies involved. The bullet is considered to be consisted only of lead, so its bimetallic
jacket is neglected. The ball is consisted of 2024 T351 strengthen alurmonuthe
inside, and of MooneRivlin rubber on the outside. These materials have been chosen
from the solvero6s database. Since we are
situation, for the ease of computation the problem is reduced to a axis symn2&rical
situation (Figure 19). The chosen mesh is fine on the assumed impact area and coarser
towards the exterior of the ball. Also, an impact between theaaldrer assembly and a
rigid wall is tested.
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Figure 19.Initial configuration: the bullet (greénthe ball (inner part in blue, outer
part in red) and the rigid wall (yellow)

The dynamical contact between the bullet and the ball produces a local energy
transfer, which causes different particle velocities inside the materials (Figure 21). After
aperiod of time of 5¢7 seconds, the assembly commences moving as a single body, with
an initial velocity of about 30 m/s (Figure 22). After a period of42seconds, the
assembly impacts the rigid wall.

)

. 2. 3.
Figure 21.Simulated contact between the bullet and the ball and between the
assembly and the rigid target
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Figure 22.Evolution of velocity after the impact between the bulletthedall. Al
bullet velocity; Bi inner ball part velocity; Q outer ball part velocity
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Each component velocities are seen in Figure 22. After the impact between the bullet
and the aluminum part of the ball, there is an energy transfer and the threeneotsp
begin marching together, but with different velocities. After the impact with the rigid
surface, due to the elasticity of the rubber, the ball bounces back, thing that is reflected in
the negative side of the velocity plot.

5. Discussions

The finite element simulation was performed with an initial bullet velocity of 380
m/s. The materials were chosen so that a perforation of the ball is not achieved.
Fortunately, the 9 mm bullet is round nosed, so it does not possess material perforation
characteriscs as good as a rifle bullet, i.e. the SS109 from the 5.56 mm NATO
ammunition. The 2024 T351 aluminum offers good mechanical resistance and due to its
reduced density, when compared to steel, contributes to a lightecalimar ball mass.

The MooneyRivlin rubber is a hyperelastic material, which performs well during the
impact with a rigid body.

The energy transfer mechanism during the impact between the ball assembly and the
rigid target is highly dependent on the exterior casing of the ball. Ihthgeo material is
too elastic, the terminal effects can be diminished and if the rubber is too rigid, case that
could also be possible from the ageing of the material, the impact mechanism could
produce serious injuries to the target.

According to the nunmrecal simulations, the presented configuration may be suitable
for the 9 mm Cugir pistol. It performs safely and it manages to transport the ball
assembly towards the target on an acceptable trajectory (up to 100 m for direct aiming).
What is still to be eknowledged is the precision of this non lethal system, the distance
for which the accuracy is satisfying and what are the real effects upon the human target.

5. Final conclusions

The nonlethal overcaliber system for the Cugir pistol may be an optiarefdgending
the shooting capabilities of Romani ads Ar
extended to different kinds of weapons, i.e. the 40 mm grenade launcher. Besides the
performance and terminal requirements, there are still issues that ieeskttded.

The ergonomics of the weapons is one of the issues that need a close assessment. So,
the question that arises is: is the non lethal -cadiber system suitable for firing within
keeping the ergonomics of the pistol? Economically speakingg th& major total price
difference between a newly designed non lethal weapon and the presented adapted
platform. But is this platform going to meet the needs of the shooter, with respect to the
speed of response to different threats and to the rigipomes depending on the
situation? Is this platform able to assure that accidental lethal rounds will not be engaged
towards the target without the express will of the shooter ?

There are, though, enough things to be accounted for in order to proceethenith t
development of this system. So, the final step will be the shooting range trials, where
persons interested in it should make sure that all the important fields regarding the over
caliber system are verified.
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SINGLESTEP APPROACH TO PREELLANT CHARGE DETEMINATION

Michal Kovarik
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lic

Abstract The sufficient muzzle velocity of the projectile under the condition of safety
pressure is the main task to tackle during the process of small arms propellant charge
design. Customary contemporary methods comprises the multiple repetitions of theoretical
assessmeraxperimental shootingesults evaluation cycle. The paper presentstlaer
singlestep approach to propellant charge determination and illustrates it on the example.

Keywords Internal ballistics, reloading, propellant charge, small arms

1. Introduction

The design of the propellant charge represents the crucial part shéflearmsam-
munition production The cloice of the proper type of the propellant and the appropriate
propellant massshall befocusedthe most, because of the desired power output of the
weapon system together with thequirements on safety and relialyilnf use (see e.g.
analysis [1]). The problem has to be solved every time when ttréddga components
are changed (the type of the projectile typically) or another lot of propellant powder or
primers are inwduced. The situation become most frequentnduthe development of
the new type of a#ridge when a wide spectrum of criteria should be followed (closely
elaborated in e.g. [2]).

Among other requirements the maximum ballistic pressure and initial velocity are
emphasized. There are quantified demamashe mean maximum ballistic gsaire of
the propellant gases prescribed in the regulations as well as limiting value of its extreme.
If the three standard deviatismule is applied for the extreme values, demands ofir max
mum ballistic pressure considery 91 19 cartridges could be
numerical data in following Table 1 (piestectric traisducer method).

Table 1.
Maximum pressure requirements*

Regulation standard Maximum ballistic pressure
(meanp 1 assumed standard deviatiol
C.I.P. tables [3] (23%11) MPa
NATO standardization agreement [4] (230511) MPa
PTI technishe richtlinie [5] (270511) MPa
SAAMI datasheets [6] (24157) MPa
Czech (national) defence standard [7] (230511) MPa
Custom development example (200515) MPa

* the methods omeasuremerdiffer.
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The initial velocity should met the externalerminal ballistics criteria [8] (the faster
the better usually, without any adverse transitional ballistics and dispeftgotsk

2. Problem formulation

In order to reach defimerequirements, the design of propellant charge has te-be d
termined. In the field of the small arms the problem is generally reduced to the smokeless
powder type selection, the mass of the propellant assessment and primer with appropriate
flash impulse dection. This process is regularly carried out irtles of three basic
steps:

- theoretical estimation, proposal;
- experimental shooting, measurement;
- results processing and evaluation, conclusion.

These cycles are repeated until the desired congruencetheithequirements is
achieved (see Fig.1).

The ficyclingdo app e acossunming, théreforedhe sihgleep an d
method of the determination proposal should have been found to enable the objective to
be reached within just one undergoing of estetp of the process.

WEAPON
SYSTEM
INFO THEORETICAL

GOAL
DEFINED

A N
CORRECTION

4

THEORETICAL EXPERIMENTAL RESULTS
ASSESSMENT SHOOTING EVALUATION

Figure 1. The process of propellant charge determination.

3. Methods

The theoretical assessment of the propellant charge could be done by several ways.
As the most effective has to be evaluated one with the balanced ratio between out
precision and input demands at the moment.

The simplest one is to stick to the reloading manuals. The advantage of the use of
manuals is the promptitude and elementariness of tabled data for the productian comp
nents, but there are also the strong dirsatages, because the manuals does not contain
information about competitorés products a
therefore not very accurate [9].

The most common and practical technique lies in the thermodynamic modelling of
the givenweapon system. The interior ballistics action could be successkdbyided
by both the Awesterno [10, 11] or #Amasterrt
ics modelling are usually reliable enough within the interval of titbverted conditions
and are not able to cope fully with the wider changes of ingranpeters.
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The more ficompleteodo solution could be o
nite-volumes codes [14], but the significant need of the amount of input parameters
decreaes its applichility.

If there is a case of previous shooting done already, the results should be utilized by
the correction theory application with the empirical coefficients [15] or the s&gre
should take place [16].

Table 2.
The comparison of the propellant chartheoretical assessment methods.
Method Demands Precision
Input data Sources
Reloading manuals + + i
Thermodynamic models 0 0 +
HydrodynamieFEM models T T +
Correction theory + T +

The safety requirement is the cardinal element of the expemdingmoting. Thes-
fore the safe (decreased) propellant charge has to be prepared and fired first, regardless
the theoretical predictions. Veiledo viasl idgiiveyn
only by the absolute value of the maximum pressuhéezed, but Bso by the dispersion
of this values. (The shooting risk level cannot be controlled unless the uncertainty of the
maximum presure value is known.)

Thus commonly the group of cartridges containing the same safe charge is fired in
first batch,then another batch with increased charged subsequently and further on as
illustrated in Fig 1. The expected value of maximum pressures would leseetad by
sample mean of the batch, according to relation

__12
== 1
p nglq, 1)

wherep stands for the maximum pressure arfdr the number of shots in the batch.
Related maximum pressures variance of the tested charge would be gussged
unbiased sample variance of the maximum pressures within the batch given by
,_ 1 2 _
S, n_1?’:1:1(n o) (@3]
After that the refinemerdf the charge or the input data should be made and ¢the pr
cess would end while the results are acceptable and the resulting mass op#liergr
chargerris determined. The accepting condition could be done by statistical hypothesis
testing
Ho:P= Dy, @)
wherepp represents demanded maximum pressure level, by the means ofithe St
dent 6s test

t=2"F @



The resources could be saved compared to abovementioned when not the batches, but
the scale of individual charges are fired. The scale dasart with safe charge anaki
crement steps should be very small to maintain safety; the range of scale should conf
dently cover the safe charge as well as theoretically assessed charge. Then the maximum
pressure values could be guessed by the mean® aégtession function. When there
would be the assumption of the scale range to be bemmbnably, the dependency of
maximum pressurp on the powder mass could be approximately replaced by the first
term of the Taylor series [17]

_ 11p(w) (4 .
dp=p( w+ gwp( ) P\ %tﬁ% .0 (5)

1 pw
and then for the regression tsienple linear function should be found in the form
p=b, +p , (6)
whereby andb, are regression parameters.

With the useof least square method the values of the parameters could be assumed
by correspondent statistibg andb;:

_1ap moog
bo méalg qi? E

A (w- Wp ™
b=,

i=1
the constanin stands for the number of shots fired in the scale.
If the changes in variance of the maximum pressure values would remain negligible
inside the scale interval, the variance assumption could be calculated by the means of
relation
2

¢ & m &7 07, ol
1 11 m am 26§naﬂ“./'aea'4'/oﬁ’ u$
i=1 i3 g
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i ma W’ - eadW o i

1 i=1 (;l ES - }

The resulting mass of the propellant chargeshall be calculated like
w =P B ©
b

All the statistics calculations could be done by specialized statistical application or
with comfort in the environment in some kind of widely spread ecocarspreadsheet
software as well, e.g. in the MS Excel the function AVERAGE is relatétl)iSTDEV
to (2), T.TEST to(4) and LINEST to(7) and (8), if need be the ational equivalents
should be used [21].

4. Example

Let me consider th#lustrative casebased on situation durimje vel opment of
catridge: the velocity and Hvore behaviour test with new type of smokeless powder.
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The objective is to determine charge to get maximum pressure valuiapgisdy equal
to

p, 0 200MPa. (10
The theoretical and numerical analysis (based on the solution of assembled models
described in [18]) indicates that the mass of the propellant charge should loetclose
w®° 0,3g. (11
The common method was carried out in four steps. The values of obtaissdrese

are depicted in th€ig. 2 in a simplified illustrative way and related statistics data are
recorded in Table 3.
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sequence of shots [1]

Figure 2. The simplified illustration of obtained maximum pressures in four batches.

Table 3.
Propellant charge determination recérdommon approach.
Batch Number | Mass of the po- Maximum
order of shots pellant charge _ pressure Note
number n[i] ¥ [g] p° s, [MPq]
1 15 0,27 130 N | safetycharge
2 15 0,30 176 N not accepted
3 15 0,33 221 N1 notaccepted
4 15 0,32 205 N1 accepted

The results of the process with singlep approach applied follow illustrated
Fig. 3 and Table 4 in the comparable manner with Fig.2 and Table 3.

n
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maximum ballistic pressure [MPa]
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Figure 3. The regression line constructed from scale of maximum pressures.

Table 4.
Propellant chargdetermination record singlestep approach.
Number | Regression| Regression| Maximum pre- Mass of the -
of shots | parameter | parameter | sure pellant charge
m[1] bo[MPa] | by[ MP&A P,° s, [MPa] ¥r[0]
15 i 334,7 1688,5 200 N 0,32

5. Conclusion

The presented singlep approach to propellant charge determination daesdpr

the same resul

variables are based on the samambers of experimental shots and the resourees d

ts as

manded are significantly lower usually.
The process of the evaluation is more advanced, but still could be done eakily, wit

out special software or hardware. The suppositions have to be fulfilled, egpesiall

the commonly wused

bat

quirements on significance of system change and independence of maximum pressure
variance, but also sufficient number of shots and increment step size shouldnbe mai

tained. If doubted, further statistical testing might be performed.

However describedpgroach is considerably distant from standardization regulations

and therefore the method cannot be used to certification examining, it can be reco

mended as more effective way of testing during development. When used in the case of
charge verification, itould provide the value of ballistic correction ffagent besides
the commonly expected results.
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METHODOLOGY FOR DETHMINING THE PARAMETRS OF GAENGINE OF
AUTOMATIC SMALL WEABPNS

Marian N. Mutafchiev
Marian_mutafchiev@abv.bg

TodorKableshkov University of transport, Transport Equipment Department
158 Geo Milev Str, 1574 Sofia, BULGARIA

ABSTRACTBased on the quathermodynamic method are displayggiationsdown
the pressure and temperature in the accession channel and in the cylinder of the gas
engine of automatic smalleapons Presented a methodology for determining the-the
modynamic and kinematic parameters of the gas engine. Set the paraofidtergyas
pulse and fequency of the shooting.

KEY WORDSautomatic smallveaponsinternal ballistics

Xpis The gas engine which is

-— b sketched in Fig. 1 is a typical
example of an open
Eﬁ\bx thermodynamic  system.  The
connecting channel is an open
T _5 thermodynamic systm with fixed
° © { borders, while tsilindrobutalnata
mp part has mobile border, and it is
the piston. This fact determines

the two different equations.

1. Differential equations for
determining the temperature
and pressure in the accession
channel

- =
©

It is assumed that the

Fig. 1.Shema a gas engine with a short connect] temperature in the binder channel is
channel different from the temperature in the

chamber. In this case, the equation

of the first law of thermodynamics conditions of the channel will have the following

form:

(1) idmp - idmy :C( Ml) 64Q,
wheren: idmp=c, T dmj enthalpy is at the mouth of the barrel gasgs- the gas
temperature in the chambeidmex=c,Tchdmx- enthalpy of gas leaking from the
channel Te, - temperature fothe gases in the channel.
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In equation (1) is obtained:
CpThdnh- G n drgx =Mdu wdM e
The above equation is divided into wordé.nc, Tch and redundanciefsom which
follows:

Todmn , dmx _dEn  dMn dQw
2 k=—_-—"_ k === 20 (g 1)—NV
@ TenMan Mo Ton Man VW oRT

From the abee equation is determined differential temperature

I L Q dQw
3 ATen=r 0 Sk=2 4 -k 1)d k1 .
©) N gy Ty T O (kD0 (kD

The current value of the temperature in the chamber is calculated by the expression

T=T1 {dT), ;.
To obtain the differential eqtian for determining the pressure it is necessary to use
the differential form of the characteristic equation bearing in mind that the volume of the
channel is constanghould,

dv_, dp_dm dT
4 Vo D= M -

By substituting (4) into (2) is obtained,
kadmn -k dmy _deh (‘k 1) dQN
Pch

TehMen M ch M cRTen'
For differential pressure finally obtained:
_ . Pch &Th 2 dQw
5 dpeh = k"=t =2 dmyy -dmay (- KD)——S—.
® i Vo e Sl Vs
The change in pressure in the chamber is calculated by the expression:
p=n1 tdD, ;.

2. The differential equations for determining the temperature and pressure in the
cylinder space of the gas engine

It is assumed that the temperature in the cylinder of the gas engine is different from the
temperature in the bder channel. In this case, the equation of the first law of
thermodynamics conditions of cylinder gas engine will have the following form:

(6) idmp - idmy (M) pdV dQ,

wherein: idm, =c, h dmy, It is the enthalpy of the gas lofv channel Teh, - the gas
temperature in the channeldmex=¢,Tyendme,- enthalpy of gas leaking from the
channel Ty en- the gas temperature in the cylinder of the gas engine

For equation (6) wasrppared
CpTechdmMn- G fendmy =Mdu wdM pdV  dé.

The above rovenstvo is divided into wordiscc, T ¢ and redundanciesfrom which it

follows:

(n Kk Tchdmn -k dr‘@x _dTgen dMgen (k"l) dVg en (k :H) dQN )
M RT g

TgenMgen Mgen Tgen M gen \ gen
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From the above equation is determined differential temperature

Ton g Gmn g 1\dmsx (k- 1\0'\/@’en (k 17— 9%

(8) dTgen=Ty erg?ﬂ—g o BI;n M AV ge M g&T ge
The current value of the temperature in the chamber is calculated by the expression
T=T1 {dT), ;.
To obtain the differential equation for determining the pressure is to be used it
underlying the difrential form of the characteristic equation

Tehdmn dr‘@x dpyen dVgen \dVgen dQw
k (k1) (k ZH)M BT ¢

TgenMgen M gen P gen V gen \ gen

For the differential pressure to give a final

Tedm; o dmy  dVgen dQw

9 d = -k k—— (k1 .
@ Py en™ I[’@’e"f«‘Kr M gen M gen “V gen UM G RT 4o
The change in pressure in the gas engine is calculated by the expression

p=R-1 {dp, ,

Below shows the results of calculated made with displayed equations to determine the
pressure and temperature in the accession channel and the cylinder of the gas engine
"Kalashnikov" 7.62 in Created opportunity from time to dirstep, which is calculated
intra- ballistic process flowing into the barrel of the gun

900

800

700

600 \\
< 500 =

200 1 \\
N
0 . &*ﬁ* T \

0.00075 0.001 0.00125 0.0015 0.00175 0.002
t,s

Fig. 2. Amendment of the pressure in the barrel of a "Kalashniko
7.62- above in the accession chanagkra@ curve and cylinder of
the gas engineas a function of time

Figure 2 shows the change in pressure in the baakbve defined equation of state
and the expression

dT:(k 1)TaQChrnCh q( dmax d’V dQV

geMRT M V. MRT’
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in the accession chanralerage curve determined by the equation of state and the
expression (3) and the cylinder of the gas engaedefined by the equation of state and
the expression (8).

Determination of other parameters related to gas engine

Ignoring the strength of the return spring as it is much smaller than the gas, the path of
the piston of the gas engine during the gas pulse is determined by the expression

_Pgenfpi
10 ji= Vii-1 tHD Xpit -1,
(10 Xpi i 2my; nﬁ pii-1 tHD Xpit 1
wherein: pgen is the @s pressure in the gas engindy,; - the area of the piston
crowrt my; - the mass of the piston and prison,; - the speed of the pistpiDt, - time

interval,which is calculated in the process barrel
Fig.3. It shows the result of calculation of the path of the gas piston engine of a
"Kalashnikov" 7.62 as a function of time during the gas impulse

i -
) _
j /

O T T T T 1
0.00075  0.001 0.00125t 0.0015 0.00175  0.002

X, mm

Fig. 3. Path of the gas piston engine of a "Kalashnikov" 7.62 a
function of time.

The speed of the piston is deténed respectively by the expression:

f .
(11 Vpii=p“3’r:\'7:1pl D Wii-1.

Figure 4. It shows the result of the calculation speed of the gas piston engine of a
"Kalashnikov" 7.62 as a function of time during the gas impulse.

After the expiry of thegases, their impact on the piston is stopped and it continues to
move backward momentum, as it is applied on only the power of the recoil spring.
During this period the movement of the plunger is described by the following equations:

E
(12 Xpii:% Iﬁ.en Vpi- 1t Pen X -,
Fs
(13 Vpii :Kf: Byen Vpi- 1,

wherein: Fsp the force of the recoil spring
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Fig. 4. Amendment of the speed of the gas piston engine of a
"Kalashnikov" 7.62 as a function of time éhg the pulse.

In figure 5. It shows the result of calculations for the road and the speed of the gas
pistan engine of a "Kalashnikov" 7.62 as a function of time during recharging
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53 L 0.08 %
N\ / L 0.06
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0 , VA , 0
0 0.02 004 006 008 0.1

Fig. 5. Amendment of the speed and path of the pistof
(convex curve) of the gas engine "Kalashnikov" 7.62 as
function of time during the process of refueling.

It should be clarified that the initial speed with which the kinematic parameters are
calculated in the process of recharging, is actually the l&st \ed the speed obtained at
the end of the pulse. This speed can be reported in Figure 4. and itis 5.75m/s

The path which takes the piston during the entire pulse (together with the period of the
leakage) is 4.96 mm. The path which takes the pistoing the period in which the
bullet is moving between the exhaust outlet of the gas engine and the end of the barrel
(that is the main part of the pulse) is 0,17 mm. The impulse and the process of recharging
in many different time intervals. By ignoringsgistances that cause the process of
ejection of the cartridge and insertion of a new cartridge in the chamber, the time interval
for which the recharging is carried out is about 0,01 s. The period of the entire pulse
takes about 0,00108 s., And the perthding which the bullet is moving between the
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exhaust duct and the end of the barrel takes about 0,00016 s. In other words, the period of
the pulse is from 100 to 600 times shorter than the period of recharging. Time interval,
which calculated the processsin the barrel and the gas engine is 0,00000236 s, and the
time itnterval, which calculated parameters of overcharging is 0,0033 s. i.e. the difference
is 1400 times.

As a criterion for authentication results displayed using skorostrelnosta. From
Fig. 5shows that the time for one cycle (shot and recharging) of a considered example
(AK 7,62H39) is about 0,1 s. In this case, for skorostrelnosta was prepared

60 :GLO =6

the time one cycle in seconds 0,1

It is clear that the speed of the shooting a composite indicatorarhatit weapons

quantities shot for 1 min
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ABSTRACQ: Based on the quasiiermodynamic method is displayed equationde d
termine the pressure in the rocket engine using liquid fuel.
KEY WORDSrocket engines with liquid fuels

In the chamber of the rocket engine using liquid fugl. 1, fuel and oxidnt enter the
liquid phase it is assumed that there is a surplus of oxiWétt the engine in a closed
circuit camera in entering and gas from gazgeneroxeess oxidant passes into the gas
phase, but not by combustion but by evaporation under witisbrlas heatAbsorbed
heat by evaporation of the fuel and oxidant involved in burning more account in
determining the specific heat of combustiofor example, the specific heat of
combustion of kerosene with liquid oxygen is four or five times less tharspecific
heat of combustion of kerosene byygen ga. In this case, having in mind that the
volume of the combustion chamber is constant, the equation of the first law of
thermodynamics will have the following form

@) dQ+udng +drgy idms, My d@ df

where dQ imported heat of combustiondQsy a elementary amount of heat
necessary to evaporate the excess oxidd@y- heat loss udnmy= ¢ Tdm, - internal
enegy of gases produced by combustidtimyg -enthalpy of the gasesd gasgenerator
idmex=c, Tdmy- enthalpy of the gaseexpiring;T - the gas temperature in the
chamber

Fig. 1 Scheme of rocket engine with the
necessary indications.
Accompanying eample was developed

with the folloving data:

= Dcha=0,2 M; Lche=0,4 M; dex=0,05 m;
Vene'10,0125 i ; riy, 1140 kgls; a=15

In equation (1) was prepared
Hydmy + 6 Tdmy, +¢ Tdgy -¢ Tdga Mdu odM gQ ¢
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Hy is the specific heat of combustion of fuel and oxidant
The above equation is divided into worlifc, T and cuts out what follows

_pHudmy dm, | dMyg | drg, dT_ dM dQs dQu
@ kDo *m o fm v o Tom & e KD ET

Taking into account thatdM=dmy +drgx fdmg gdm from the above
equation is determined differential temperature

dl:(k _]_)Hudmu (‘k l\ n’bg (k 1)dn’éx dl’@x (k 1)deSX (k 1\dQN

RTM M RTM TRTM
Finally gets
T &Hudmy dQS,X dQy 9Tdma «
(3) dT=(k 1)Mae? dngg  dnax RTO M -

Equation (3) representbe differential equatlon for determining the change in
temperature in the chamber of the rocket engine using liquid fuel
The current value of the temperature in the chamber is calculated by the

expression:
Ti=Ta \‘d‘?i.l-
For calculating the current pressure value using the equation in the form status
_RMT
=V
In the figures 2, 3 and 4 show the results of numerical experiments conducted
with equation (3)The curves show the change of parametarig the starting process,
the regime and spiraea engine. Numerical example is developed with data on fuel
kerosene and liquid oxygen oxidizer.
Fig. 2 is a change in the average temperature in the chamber of the rocket
engine liquid propellant at differéfuel supply as a function of time.
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Fig. 3 shows the change in pressure in the chamber of the rocket engine liquid
propellant at different fuel supply as a function of time.

88



Fig. 4 shows the change of mass of the workingsg&ance in the combustion
chamber of a rocket engine with a liquid fuel as a function of time.
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Fig. 5 shows the change of the pressure in the chamber in threeeutifivays of
putting - typically, a stepped manner and continuously in a linear law. The latter is used
linear law amending the submission of fuel and oxidizer.

The displayed figures can trace the logic of the development process and to conclude
on the adquacy of the equation (3) and mathematical model as a vifwmleheck the
verification of the equation (3) and computational methods are generally made
calculations for engine Ni83 (Nikolai Kuznetsowv 33) who works in a closed circuit.

The results obtaied are as follows:

- Chamber pressurecalculated value 142,6 at, factory worth 142 at, difference 0.43%;

- Tractive force- calculated value 161,6 t, factory worth 154 t, difference 4.7%;

- Specific impulse calculated value 298,6 at, factory worth 297difference 0.55%.

The vast difference, for traction due to the fact that they have not reported any losses
in the nozzle of the engine.
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OPTIMIZATION OF PROACTILES MDTION INA VACUUMACTIONABLEBY A
REACTIVE SYSTEM

CpTENG LECTURERPHD BOGDAN-ALEXANDRU BELEGA
ENG. AssocPROFPHD AMADO K TE F AN
CoL ENG. AssocProrF PHD TrRAIAN ROTARIU
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George CéBuc no 3949, District 5, Bucharest, 050141, Romania

Abstract The trend of obtaing a bigger projectile rangénvolving significant weight
increaseof the gunsince they are subjected iresses its systembafrel, elastic connection,
carriage etc.) increases substantially upon increasing the kinetic energy pfdfectile leaving the
cannon barrel A solution to remove these eassts, such as increasing the randges not affet
the weight of the projectilelies in equipping projectile with a solid propellant rocket motor, to be
put into operation after the projectile leaves tb@nnon barrel This provides increased initial
i mpul se of the pr orangesleavig enchanged the darenarel fthasreeergy t 6 s
dimensions and weights of the rolling artillery componeimtshis paper, we approach the problem
of determining the optimal timing of commissioning of the rocket engine acceleration subject to the
maximum range faprojectile motion in a vacuum.

Keywords reactive system, rocket, ballistics, cannon barrel, optimum momentum.

1. INTRODUCTION

Resolving the problem in the vacuum movement interests because theteaiensi
in which the solution provides, at leasta first approximation, information on the best
time of commissioning of the rocket engine accelerattndyingthe problenin case of
air movement is madesing assumptionsof the fundamental problem of exterior
ballistics. In this case the optimal img of commissioning can cause neatual
conditions using optimization methods also can highlight the influence of various
parameters on thgtimal timing value

The following are studying the movemertittois type of projectile uag simplifying
asumptions

a) the motion is in vacuunly underits own weight, considering that the vectgr
is constant

b) consider the life of the accelerator is very |awthis rangghe dominant forcés
traction of the engine It can be adntied in first approximation so that the fuel is
consumed instantaneously and that the directibspeed remains virtually constant
during the active period.

Therefore,n a current poinP , on the trajectory haan increase continuoysof the
speed moduldromthe V@ at the valucév +DV)(7)' , in which the path denotefl by

the unit tangent vector at the pofiit, and
Q
g
* 0
m =+

Q

ov=Vv" (']h%+ 1)
¢

91



whereV” is the actual speeaghs out of the rocket engine nozzlﬁnzﬂ is the mass
9

a@

*
of solid fuel,and m = is the mass of the projectile after consuming propellant

reserve

2. EXPRESSION OF RANGE FOR THE PROJECTILE EQ UIPPED WITH
AN ENGINE ROCKET IN A VACUUM MO TION

It is considered that the movement of the projectile is composed of two phases: the
first phase is moving of the projectile fire from leaving tt@nnon barrelto the
commissioning of rocketngine the secod phase of the nimn starts when the rocket
engineoperationstop

Since it has been found that the supply of propellant is consumed instantaneously, it
is clear that the position dfie projectile and the tangent to the trajectory at the beginning
of thesecond phase coincides with the end of the first pffasstudy the movement in
the first phase it is contemplated that the projectile is launched from the @pimtith

speed\7o (figure 1). The planof fire is defned systemO1xy with horizontal O1x and
the vertical axisOyy ; vectorVg axis angle isgg the angle of projection.

h
D/
V.
P q X:
Ve
()7
’
A
Civy q X
—4 >
Ol X e XA c ¢
X >

Figure 1. Therange otthe projectile equipped with an engine rocket

The differential equations dlie projectile motion in vacuum

F =0 @

i¥=-g,

with initial conditionst =0, x=y=0, #=Vg @osyp, ¥=Vo Bingy results
#1 V @osg =V @osyp (3)
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#1 V @ing =\ Gingp - g@ (4)
and integrating once again:

x=Vg ®@osp 5)
y =V B&ingp - %@C’DZ ©)
where to get known trajectory equation:

y=xtgqp - —5——062 (7)
2Q0% Qo@qo

Differentiatingequation 7) relative tox give

99 =tgqo - #O( (8)
Vo @os™qo

which g is the angle formed by thangent to the trajectory apaintwith O1x axis.

It is noted that instead of the independentalde t, can be selectedne of the
variables x or g. The following is taken as an independent variable amggleThe
equations of motion in relation to variabde obtained from relations’§ and (8):

o
X=#C@g% tgq) (50
Vo Ccoszqo .
y= T% q- 19 (78 (60)

From equation 3) is obtained speed of the projectile at a current pdintof the
trajectory:

V =V G0 ©)
cosy
and from relations %) and (%) results dependence of the variabtesnd the angle

_Vo oL
t==y Ginleo - 4)O_— (10)

whereqp? g2 -qo
In point P, occurs the instantocket engie operation, so that the speed thfe
projectile becomes:
Vi=V+DV
or in view of Q)
vy =V 230 . py 1)
cog

The movement of the projectile in the second stage is related to the skpsteim
(figure 1).
In relation b this system, the second phase trajectory equation of motion is:
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g
2@’12 (o q
Fall coordinatesCp of the systeniPx /, respectivelyx =xq and #=-y, must
verify equaton (12) result
, VZ@Ginzg 282 @odq
Xp - g Qp - g Q=0 (13)

h=x@yg- &2 (12)

Equation {3) is an equation which can determine vadfiexa . Retaining solution
that makes sense physigalproblem, obtain:

2 a ——0

V.- Gin2g 0
XA=—L7Q@+ 1+%0’ (14)

2Q ge Vl Gin“q 0

so that the total rang# the prgectile launched from poin®; is:

2 & a ——0
V.- Qin2g 2 0

X =x+xp=x+—1 G+ 1+_22$gq£ 6 (15)
2@ éae V1 Gin“g o

where, takingnto account the relation&@, (66 and (11), resulting in the end:
g (g)= Mo Gingg + DV Ging)dvg Gosgy + DV Gosy)-
- Vo G Gin(gg - g)+ (Vo Gosgn + DV cosg)? (150)

3 \/(Vo Gingg + DV Ging)? - 28 v dyg Ginlgp - 4)
or by dividing both sides by

R s

= (singp +n Ging)¢

Geosgy +n Gosg)- n Gin(gg - g)+ (cosgy +n Gosg)¢ (15060)

Q/(sinqo +n Ci;inq)2 - 2 Ggg Gin(gp - )

which was introduced notation:
Y

n=—" 16
Vo (16)

2

\/
and it wasconsidered tha g = (Xm a>}\,0 is maximumrange withVy speed of the

projectile fired in the absence of the second phase, wheprdfectile isnot equipped
with rocket engine
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3. THE OPTIMAL MOMENT OF COMMISSIONING ROCKET ENGINE
FOR THE PROJECTILE MOTION IN A VACUUM

3.1 Problem formulation

The resulting expressioof the ranges a function of theg anglethat defines the
projectile position when operating with rocket engine on the trajectory and hence lasting,
t of the first phase; other dimensiorfer exampleVp, gg, D/, in the expression

(1506n,499,0ri n t he e)xapercasdsreddntthe {ollowirdy&s parameters.
So, if you are given the initial conditior(vo,qo) and the value of extra speefl/

to determine the optimaimomentumof commissioning of therocket engineit is
necessary to studfie extremesf function D = D(g) from condition

d
ag°0) )
who can be written

1(g)+ \/%@dz(QFO

where

(176)

f1(g) =n? @oq + 2@ Gosy @osy

e
f2(q) = co2gq + cof g +n8s- 4Crosgg Gin qSO— +n? CS|n2qUOI Ging

& cofg ¢ u

f3(q) = sin? go +2@ @osyp C"sinqdigq+n2 Gin? q
Ratonal i zi ng t hfmallegyesati on (1706
§§+2®2§Ch056 g+6@ Qo o q- gsiano +n2(ék<"hosz 9 +l§§(hos4q—

- 2®%+3®os‘2 0 SQosqo @0 q+é£- 3@od q0 +n2 8@052 a0 (2o g+

+2@ Gos qo @osg- cost qo =0
equation admitting root£0osg =cosgg and cosg =- cosgp thus in the end equation
(17) becomes:

852 72807 (2)=0 18
- 78 (2) (18)
using the notations

Z=C0yy, Zp =cosyp (29)
and

F(z)=é£+2®i28&4+6®dofz3— éﬁ— 3@8 +n28C22— 2@7&0&+z§ (20)

Equation (17) admits root§=dg, q=p- dg, d=-dg, q=p+dp. Of these, last
three roots are foreign, second and fourth having respect and corresponding distal third of
the second point of intersection of parallels to the &is(distanceOCp ).
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The dher roots of the quation (7) are given by equationF(z):O. Based on
Degartes's theorem, the analysisriations signs polynomial numbeF(z), that

equation has two positive roots or none. To locate these roots is considered polynomial
expression
Fa(2)e d%z)ucéaungaﬁlsmaoaz+zc‘§@t‘zo- 1- n?8er- 220

Since F(0)>0 and F(1)>0, F1(0)<0 and F1(1)>0 if there are two positive
rootsthey will be smaller than unit

We notethese two roat zq and zp (21<22); if both roots are contained in the

range(zo,l), then these roots correspond to two points on the trajeetooyresponding

lower root nearest point of origin and root larger, correspondingint more distant of
origin.

To determine whether rootz are located in the variable domain of existence
zg ¢z ¢1,itis necessary to analyze the sign

F(zg)=(n+ 2)("1% C%ZQ(Z) dL+n)- n'g

knowing that the other end of the rangeés fF (1) = (n + 2&0)2 .
Obtained following cases:

*
A) zg9 >z, F(zo)>0,
B) 20 <20, F(z0)<0,

*
C)zg =12, F(Zo)ZO,
where

i.e. the

* / n
g =arccos|—
2n+1

However, the siganalysis toofor function
FlggBS: 2620 Gn +2) B - %8

casedlistinguished:

1 2 % X
n>—; F >0;
an>=; 1%0@ :

1 2 % X
byn<=; F <0;
< 1808

1 S % x
n==; F =0.
cn=5 1808
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3.2 Solving the problem in different cases
a) Casen>05

* 2 % x 2 % x A *
For zg = zg we haveF18208=0 and F18208> 0 which meanshat 0<z; <zg and
¢ =+ ¢ =+

72 :26. It is noted thain this casett e f u n c)thas@ maxinnd gbinzy :26;

thereforethe maximumrange is achieved if the rocket engiogerates on leaving the
cannon barrel

If zo>26 then z1<zp<zg, so t hat the funcuwumeant (1506
z=12(; therefore maximum range if the rocket engine works, also on leaving the cannon
barrel.

If zo<zB so 0<z1<zg<zp<1 thenthe function {59 has a minimum point
z=zg and an absolute aimum point z=zp. To achieve maximum range, it is

necessary that thecket enginés operated at a point of the trajectory whose position is
definedby q=qp =arccogy (figure 2)

0,5 :
10 20 30 40 50 60 70 80 q
Figure 2. Function % for n=0,7
Vo
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b) Casen=0,55
For 20:26, that is qE) @6590, we have F%BS:O and Flékagzo. The

equationF (z)=0 thus has a double rt)(éizl =zp= 268 The maximum rangebtaired

if the rocket enginés operated on leaving th@nnon barrel. The sans@uation occurs

in the casezg > 26 when the equatiof (z) =0 has no root in the are(ao,l) figure 3

g&X
A
2
\Y/
30 0 n=05
25 dao =450
go =65

20 N
g0 340° 659°

— -
- -

15

10
05 >
10 20 30 40 50 60 70 80 q
Figure 3. Function % for n=05
Vo

c) Casen<0,5

For zg >26 the equationF(z):O has two real rootgq and zp, or either in the
domain (20,1). In figure 4 are plotted roots of the equatiogp =arccogy and
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gp =arccog for different values ofn and qg; g2 =- arccogp and g1 =- arccogj
are foreign roots and corresponding to the maximum dist@{cs, .

d1dap
80

70

60

50

40

30

20

»
»

66 68 70 72 74 76 78 80 82 Qo

Figure 4. Functionsql(qo,n) and qz(qo,n)
From what has been stated that<0,5, the inclination of importance demarcating
qgr where the maximumangeis obtained by operating th®cket enginein a given
point on the trajectory an the moment whekeaving thecannon barrel.

4. CONCLUSIONS

Theresults obtained are qualitative given simplifying assumptions mentioned at the
beginning of the paper. Considering the aerodynamic forces and the fact that growth of
speed DV is not instantaneous, the rocket engine operating at aircédime lead to
correcton ofthese results sometimes in rather small limits.
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It is expected that when the real movement of range addiction vargbler
different parameter valuegg and V have the same character, modifying obviously

. . * *% cr
limit values, g, qp anddg .

The results of the study of threotion of the projectile in a vacuum are as close to
reality as the drag force is less thire weight of the projectile. Such situations are
found, for example, when the projectile has a better aerodynamic shape, a afeight

50- 10Kg and a speed of up td00- 250%; also when the heavy weight projectile is

fired of initial high speed, oved200 lSOOrg, when most of the trajectory is great

heights, above8- 1Gkm, where the air density is very low.
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Abstract:- In this paer is made an attempt for more detail explanation of the mechanism of the
wearing in thecannonbarrel bore The dominant process of wearing in the middle of¢aenon
barrel is ahigh-velocity movement frictionAn statistical models worked out for th influence
estimation of the geometrical parameters of¢aenonbarrel bore. The wearingf the borenflu-
ences tdheballistic characteristics of theannon

Keywords - wearing out, ballistic

1. Introduction

Ballistic parameters ofthe artillery ystems are constantly changing due to the
wearing out of thecannonbarrel during the exploitation process. This change can be
studied with the help o$tatisticalmodeling methods. The aim igo make the link
between the number of shots and the wear ¢hatbe used to estimate the degree of
wear, respectively, to make a quantitative assessment of the technical condition and
readiness for combat artillery weapons

The wearing of the working surface due to friction at higlocity movement occurs
in the brm of complex and mulvariant in content and parametegphysical and
chemical processes and defines the exploitation reliability of the technical system.

2. Mechanisms of wearing at highvelocity movement friction

The friction of hard bodies atlocity of sliding of over 100 m/s is a borderline case
of external friction[6, 8]. A characteristic feature of this type of friction is the intensive
heat exchange at the contact area. In some cases the contact temperature can reach the
melting point of one ofthe materials subjected to the friction. In that case the friction
parameters of the participating elements will be defined by the properties of the melted
film.

On both surfaces of frictioh the barrebore wall and the projectile guiding elements
T a darp asymmetry of temperature fields is observed. The thickness of the highly heated
surface layers of the projectile considerably exceeds the thickness of the analogically
heated surface layers of the barelre wall. Since theannonbarrel possesses ter
mechanical properties and melting point of damnonsteel is much higher than that of
the copper alloy of which the projectile guiding belt is made, the wearing process occurs
by 6applyingdé thin surface | dyewdlsB& om t he

As a result of the high temperature of the rubbing surfaces, at the borders of contact
appears intensive plastic deformation. In some points of the real contact area occur local
centers of melting which, with increasing the projeatééocity, grow into bigger melted
sections of considerable area at the contact borders. Thus, the friction surfaces wearing at
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high velocity friction is the result of worsening the mechanical properties, high adhesion
and transferring of highly heated ametlted thin surface layers on the babete.

Due to the wearing of the guiding belt, the middle part of the blaorel (thecannon
muzzle half of the barrébore) is covered with a thin film (adhesion residue). At first
sight, at those conditions of dtion, there should not be any wearing in the bdrozé.
However, the experience and the study of the artillery systems baned show that
there is wearing of the bore.

One of the main reasons for the occurring ofdhenonbarrelbore wearing pross
is the availability of high thermal tensions in its surface layers, resulting in high
temperature gradients. The thermal tensions bring about the cracks formation in the
rubbing surfaces of the barfebre which later grow bigger and cause particlesftbe
bore surface to detach and tear off. At higlocity friction in the bore, with increasing
the velocity of sliding, especially with the systems with higher muzzle velocity, the
points of the microroughnesses on the bameér surface get melted.uling the next
firings, the barrelnlike the material, transported by the guiding belt, has not been heated
yet to the melting point and is covered with a thin film, thus no further melting of its
surface layers can occur.

The borders of the friction caadt are the guiding belt friction surface and the film
surface. The heated section and the melted film on the surface of thedmeere
oxidized, turn brittle and are easily separated mechanically. The film appears after the
high temperature frictioprocess completion. The bardebre surface wearing in the
form of cracks formations happens much more intensively since the temperature gradient
is much higher.

3. Statistics modeling of the wearing process at higielocity friction

Having analyzed the echanisms of wearing in the magction of thecannonbody,
it becomes obvious that in the muzzle (second) half of the blorel the adhesion
residue from the guiding belt is smaller and more evenly spread over the internal surface.
Therefore, when cariyg out the passive experiment, the measuring of the degree of
wearing is made at six cresections, perpendicular to the akigre line and located at
different distances from the muzzle of the bable.

In order to model statistically the wearingopess in the mid section of tlkannon
barrel bore of 12 artillery systems @0, six crosssections, located at 600 to 850mm
from the muzzle have been measure diametrically at every 50mm. The measurements
have been taken duringpgitation at every 1006hots [4]

Taking into consideration the experience accumulated and the pioysoucal
nature of the wearing process of tannonbarrelbore, the graphic interpretation of the
correl ati-onomberwnfchatdi mppears as a peawtadol ic
symmetry axi§ the abscissa. The mathematical modeling of wearing, using equations of
a higher range functions and particularly daetormodels of nodinear regression,
turns out to be much more adequate compared to the linear approximatienpobcess
[5].

As the variety of noilinear correlations is very big, we have focused on several
kinds of polinoms. The assessments of these polynom coefficients are usually defined by
the method of the smallest squares (M%) \Vith the MSS we get aessments which
are adequate, not displaced and effective.
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Coefficients of linear regression have geometric interpretation. The proportionality
factor is the slope of the rights and free member is the value of the observable magnitude

atazeromeaningof the control value
Functional equationf theory:

% 2 K_ on ok
Yx, =g, tax+tax +.+tax = a akx Q)

k=1

To find the coefficients of the regressive equatiby) & system of four normal linear
equations is created

n n n o,
a4 yx =ba x t+taa Xx

i=1 ' =1 =1t

n n n

a y_x.2:bé x2+aa x3 2
i=1 ' i=1' i=1!

n n n n

a y_x3:ca x2+ba x3+aa x4

i=1 ' i=1' i=2' =1

After solvingthe systems normal equatior®, (the following results are obtained for
the assessment of the coefficients of the regressivatieqa (1), which araisually
presented in able.

For each of the coefficients of the regression is taled significance as actual
check null hypothesis that the relevant ratio is zero. The verification statistics has
Student’s distribution. If any of the coefficients obtained with negligible significance, the
corresponding independent variable can be usled from the analysis without
significant loss of information.

The evaluation of the obtained model are based on the following parameters: the sum

of the diversion squares of each measur}'q]gof the predictive valufx :
n

SSE= fll(yii _ ;X)Z; ©

the sum of the diversion squares of average values in grgups

SSR= jz‘rall(ffx -y )2; @

the sum of divesion squares of all measurir;ga of their average valugj; :
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S )
SST= jil yij - Y (5)

R-square can be defined as a ration of the sum of diversion squares ofiezzsin
ing of the predictive values and the total sum of the square of all measuring

na. 80 na 62

R - R2 = 1= g = =1- J Q = (6)
square n é _ 62 n é _ 62
a agii - ¥i0 a agii - ¥i0
leg 1) | leg ] I+

the best indication of the approximation quality after summing of the additiorfal coe
ficients in model

N e o2 n 2 7
L. ) .oa = Q
NPE-Y- Y h.q A %O ™
ad]UStECquuare re= -1 ég 6.2 =1 n- k J:l; . 62
a&y-vo a - %o
ts = =G -

a square root of the average square error or the standard error of the regression

RMSE= \/i a (yij - EX)Z ®

n-kj=l

Based on the resulting curves frdhe experiments, a comparative analysis can be
made of the selected meld and respective residuals of the empiric correlatidhs.
graph of the regressive equation sin@wnin fig. 1.

- - ®  shots (103)
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Fig. 1Graph of the wearing model of a diametrical cregstion, located at 850 mm
from the muzzle depending on the numbehots

104



The resulting regression equation can be applied to solve the main task of internal
ballistics fi]. This will consider the effects of wear on the cannon barrel bore on its
ballistic parameters. Using the algorithi {t is shown a graph of the change iregsure
and muzzle velocity depending on the distance traveled of the projectile, taking into
account the wear of the barrel bandig. 2.

The muzzle velocity\(,) reducing under the influence of factors wmegroutis pre-
serted infig. 3. Despite the mall amount of wear in the middle part of the bathere
are somgreconditions for reducing the pressofgowder gases anduzzle velocity.
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Fig. 2.Graph of thepressure and muzzle velocity depending on the distance traveled
of the projectie.
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Fig. 3.Graph of themuzzle velocitas a function of projectile motion

4. Conclusion

With the resulting regression equatibrcanresearchthe cause effect relationships
between quantitative variableBursuant to the methodology of statistanalysis of the
regressive equationsye can findthe besvalues of theindices: SSE; RquareAdj R-sg;
RMSE Then we can choose the adequate model made with the regressive correlation (1).
The use of the regression equations allow to investigatantftuence of the wearing
process at high velocity frictiolThe graphic interpretati@nareshown in Fig.1 andFig.
3 giveto visually assess the impact of wiegron ballisticcharacteristics of the cannon
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The regression equation can be used to mtetlie value ofvearing outat a certain
value of shots.In this way it can improve the system for maintenance of the cannon
barreland control life cyclef products
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Abstract The management and maintenance of ammunition stockpiles face many issues
mostly related to the aging of the stored units and many other $acadated to the defense
reform, include changes in the security environment and reductions in the number of
security forces. The complexity of the situation increases because the armed forces also
procure ammunition: defense reform implies the destrncidd surplus ammunition
stockpiles, but standardization or modernization requirements simultaneously call for the
procurement of modern ammunitions.

And the answer that have to answer logistics is to dispose the surplus ammunitions or to
retain them in stekpiles? This paper give an answer.

Keywords demilitarization, disposal, obsolete ammunition, surplus ammunition, economic
aspects

1. Introduction

As an expensive commodithie anmunitiors generateoststhroughout its entire life
cycle: from design topurchase, storagsurveillance and proof, handlingnd use, and
potentially all theway t hr ough t o digpdsa. Thasnimplies adoptirgrad s
6wh-bli € e manage moeammuditiogl).pr oach

Logistics require thearmed brces to pocure moreconventional ammunition than
they useand tostore until the time they are usedretired.

The management and maintenance of such stockpiles face manymestiyselated
to the aging of the stored units and many other factors, related to the defense, ref
include changes in the security environmand reductions in the number of security
forces [7]. The complexity of the situation increasbecause the armed forcatso
procure ammunition defense reform implies thdestruction of surplus ammunition
stockpiles, but standardization orodernization requirements simultaneousdyl for the
procurement ofnodernammunitiors. Also the production technology requitesgthy
production runsand itis often procuredn large quantities to anticipathe evental
demands of aappatamg’/lebs security

These factors altogether produserplusammunition in many states and Bulgaria is
no exception.

These surplus ammunitions require reliable dispdsdhe endof-life tasks and
actions for residual materiatesulting from demilitarization operations, encompassing
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the process of redistributing, transferring, donating, selling, abandoning, or destroying
military munitions [8].

Vs
Threat Requirements determination Strategic
Force structure quidance

Training base

Estimate
Repair/maintenance
s ™
National inventory Stockpile use and maintenance
/‘ FUNDING k
ACCOUNTABILITY
Consoldate SURVEILLANCE/INSPECTION T_{ Disposal
stockpiles
SECURITY
L Determine needs/excess ‘ ‘ Material acquisition process
OBSOLETE
I—» DISPOSAL

Figure 1 Ammunition lifecycle management
Source []

Despite other disposal imtives, often surplus ammunition stockpile eventually
requires demilitarizatiori the act of removing or otherwise nullifying the military
potential of ammunitions [8]. Such action is to be carried out in a safe, cost effective,
practicable, and environmglly responsible manner [8].

In this meaning, theahilitarization of ammunition is an example of a process where
personal safety, environmentncerns, ethical dimensioadl of themrelevant at both
the policy andunction levels, but also economispects.

And while safety and environmental issues is well recognized because they are
reflected directly into the societthe economic aspects often remain in the sidelines

2. Economic aspects of ammunition demilitarization

The demilitarization process obsolete ammunition in Bulgaria is related with many
problems. The problems could be consolidated in two main areas connected with each
other:

- legislative base;

- technology level of facilities for demilitarization.

The problems with national legislatiobase are well recognized in. The main
problems related to the legislative base are terminology problenast of the standards
[ 4, 8] in the area of ammunition use the
|l egislation introoduce the term fAutilizatic
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The terminology difference per se is not problem, but the problem is that Bulgarian

|l egislative base in theses parts, rel ated
philosophy of STANAG 4518 [8] and as a result we have costs for demilitariZ&t 4]
20650% higher than average indicative ¢

with levels higher than level Il [5] and the salaries of the workers indolve t 6 s no't
The reason for this increment is for one side monopoly of the national companies
(according t o t he national |l egi sl ation
demilitarization outside), but the main reason is that legislative base lirthed
companies performing contracts in technology terms. Some times the regulation forces
the companies to perform open burning/open detonation rather than other techniques, and
sometimes in reverse. And the driving motive is not the economic efficieeithen
safety nor environment al i ssues progeliants i mp e |
are burned o 0 . And the company has to burn all
produce fertilizers for example.

0 ¢
Bulgarian companies is not highet he Bul gari an companies dc
[

Table 1
Indicative demilitarizatia costg5]
Ammunition Indicative Costs, Remarks
Nature euro/tonne
Less than 20 mm calibre
Small arms m- .
munition 101529 Dependent on technique and economy
scale
Fuzes 237-1039
Propellant 856 A_Ithough conversion to commercial erpl
sives may lead toost recovery
Warheads Costs after removal and destruction
; . 101-529 .
(High explosive) catridge cases
Cannon and e+
dium calibre 419757 20 mm- 105 mm
Pyrotechnics 1654

The lower technology level of companies involved in demilitarization also affexts
price, but this affect mainly to the safety. Tineplanned explosions at munitions sites
and factories confirm that. Practically, we haweplanned explosiongelated to the
demilitarization every year in last decade [9].

Last years in Bulgarjeexces stockpiles of obsolete or unserviceable munitions have
reached a level requiring demilitarization on an industrial scale, often in a race against
time, because the ammunition tends to become unsafe with age.

This last trend i tdistics strocturesareBulgarian&oanch i z e c
we donot have differenti atwhmarebuaservoeable ob s
and which are obsolete due to defense reform in generally meaning. All of them have to
be demilitarized (or utilized), including ¢ke that repair will cost up to for times lower
than demilitarization, and moreover sometimes we demilitarize high valued ammunition
items that are not needed at this moment, but would be needed after ten years for
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example. Unfortunately, the legislativals e doesndt insist for e
any act and as a consequence the Ministry of Defense suffers financial damages.

The decisions like this should be taken after economic analysis and we propose
mathematical model to support.

3. Mathematical model

To provide the support needed mathematical model should:

- encompass all the factors that should be considered;

- generate retention limits for individual items, as well as a group of items;

- develop estimates of costs and other factors.

To do this we deeloped standard net present value model withdifying the
expression for revenues from disposal.

Generally, the model should give the answers of two questions:

- To dispose or to retain?

- How many years to retain?

And the answer of first question seemings simple enough if the net value
(disposal savings minus retention savings) is negatiegain, if positivel dispose.

Formulation of this mathematically is:

N(n) =DS(n) - RYn) (1)
where:

N (n)i net present value;

ni the year of stock being into consideration for retention;

DS (n)i savings from disposing of stock for future year, n;

RS (n)i savings from retaining stock for future year, n;

In turn forDS (n)we have
DS(n) = SKn) + SRN) 2
where:

SR (n) T salvage revenues, depending for annual training requirements in future
years.

And f0r$ (n)we have
S4n) = 4 (A)(TR(AOQ(M) @

i=1
where:
(d) 1 discount factor;
(TR)1 expense for training requirements;
(AC)1 expense for storing;
(Q) 1 expense for qualification (if needed);
(M) 1 expense for maintanance (if needed);

In turn forRS(n) we have
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i=n-1

RSN = & (@)[TRU) + Ag] ®
i=1

where:

(U) 1 unit price;

(AE)T administrative expenses for procuring.

4, Conclusion

Using of this model we can trades disposal savings againstioetsavings and we
are able to compute economic retention limit. Nevertheless that many of the addends are
not easy to estimate, this model will be an useful tool for decisimkers.

Evaluation of this model will be performed next year.
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Abstract Thepaperreveals contemporamghallengesn front of theEuropeanUnionin the
field of international and egional security aspect§ake a good look atooperationbetween EU
and otherinternational organizationsReportmakes review dbattalion battle group®f European
Union, mainfactors affecting logistic suppoand various ways tanultinational integragd logistic
support Take an ali round view of futur@ew logistic strategic capabilities.

Keywords European policy on security and defere, EU battalion battle groups
multinationalintegrated logisticsupport andstrategiclogistic capabilities.

The European Union(EU), almost a quarter century afteatification of the
Maastricht Treaty, slowly and methodicalysbemme a key factoffor international
security. Successfully interaction betweenilitary, political, economic and social
instrumentsn the field of securityaised EU in the position of peacekeeper, not only in
Europe, but also in Asia and Africiaking responsibility foovercomethe crisis,post
conflict reconstructiorand delivery of humanitarian aid to the destitute populations in
different parts of the worldjefineEU like the organization with the widest influence in
the system of international relations.

Lisbon Treaty turned the European Security and Defence Policy (ESDP) into the
Common Security and Defence Policy (CSDP). Tleénnmnovations of the treaty aimed
at the gradual establishment of a common European defense. Current possibilities for
conducting missions have been expanded till: Humanitarian and rescue; Conflict
prevention and peacekeeping missions; PeacekeepingonsssCrisis management;
Disarmament; Advice and assistance in the military field; Stabilization after the end of
conflicts.

A mutual defense clause has been introduced for the first Tiwe restrictionsvas
accepted:

AClause does not affect common sétgupolicy and defense policy of certain
Member States concerned, namely those who traditionally maintain neutrality;

A Mutual defense clause does not affect
North Atlantic Treaty Organisation

At present, the EU sathree options for conducting operations:

A I ndependent operati ons wiusihgoomd of thehe us
operational headquarters provided by the Member States;

A Operations using the resources of the
based on the " Berlin Plus" ;

A Operations led by the EU Operations Ce

The formal elements of the Berlin Plus agreement include:
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A A NEUT Security Agreement that covers the exchange of classified
information under reciprocal security protectiomes;

A Access to NATO pl dedoperatignsicapabilities f
A Availability of NAT Oledcwibnlitay oparatidns;c ap a b i
A Procedures for rel ease, monitoring,
capabilities;

ATermsofreer ence for using NATOb6s Deputy Sup
(DSACEUR) for commanding Elé&d operations;

A BWTO consultation arrangements in the context of and& L operations
making use of NATO assets and capabilities;

A Arrangement s mitaly reinforting rcapability ragmirements, in
particular the incorporation within NATO's defence planning of the military needs and
capabilities that may be required for #&4 military operations.

Improvement of logistic support for EU operationgj\ation of the "Berlin Plus" is
the ability to exploit the opportunities of the NATO Suppand ProcuremenAgency
(NSPA). The Agencyis guided by supported by three basic principles: consolidation,
centralization and competition. Consolidatienordering larger quantities in order to
save resources for delivergentralizationi d o nngdad to use multiple suppliers of
goods and service€ompetitionis ensure that our customers get the best quality at the
lowestprice.

NSPAdevelops its activities irhtee major areas:

A Weapons anpiovidessugpgrirfoe a wide variety of weapon systems
and equipment;

A Logistics of- providesehe ipeformance sfdhe entire fogistics
chain- from delivery to recycling (destruction);

AlLogistics operations

NSPA hasgotbusi ness relations with Organisat
mati re d' Ar mdmemnganizdtidiCa@ lktBriational organisation whose
corebusiness is the through life management of cooperative defence equipment
programmesand consadtlates6 currently Member States: Belgium, France, Germany,
Italy, Spain and the United Kingdom. OCCAR currently manages eleven important
armament programmes with a totglerationalb u d g e t in 2015 of abo
Programmes with influence over logistic capabilities are:

A A4 0 B Wactical and Strategic Airlifter The programme has been officially
launched and integrated into OCCAR in May 2003. The current intention &¥aittia-
pating States is to procure a total of 170 aircraft made up as follows: Germany 53, France
50, Spain 27, Turkey 10, UK 22, Bgum 7, Luxembourg 1 (Luxembourg is represented
by Belgium within the OCCAR A400M Programme). The delivery schedule extends
2024;

A L-$®istic Support Ship it is a logistic support ship programme for Italy. LSS
will offer an extraordinary @acity and a high degree of flexibility at low support cost in
various scenarios. It will be conceived since the beginning ofddstgn phase with
enhanced fAdual useo features, fit for trad
during peace time, supporting Humanitarian and Disaster Relief Assistance Operations
(i.e. modilar hospital, electrical power/drinkable water @g&hand containers). The LSS
will be capable of supporting a naval Joint Task Force, to support disaster reli@f oper
tions, to provide medical support (NATO Role 2 LM) and to transport naval and aviation
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fuel, fresh water, ammunitions, lubricating oil, Bhspare parts and 20 ft ISO containers.
The delivery of the LSS is planned for 2019.[15]

The European Union in recent years constantly expands its cooperation with-intern
tional organizations (UN, NATO, OSCE, African Union and others) and hardly works on
the gradual establishment of a common European defense. As expected, the strategic
partner of the EU in the field of defense is NATO.

On November 22, 2004 at a conference for application of military capabilities was
taken a decision to build the 13 EUtta groups possessing capabilities for two parallel
opektions.

To determine the possible nature of future operations, the necessary operational ¢
pabilities and form of using military forces were developed five scenarios:

- Largescale operations in theaintenance of peace;

- Humanitarian intervention of higimtensity;

- Regional wars in defense of European security interests;

- Prevention of attacks involving weapons of mass destruction;

- Defense of the EU, which provides protection to the four largjggorts, two lag-
est ports, ten at key energy facilities and the entire capital of the member states, including
EU headquarters.

The next important steip building of European armed forcésapproved the request
for the creation of Synchronised Armétrces in Europe (SAFB)y the European
Parliament. They will be built on common standards and interoperaSIAMyE is based
on voluntary participation and combine civil and military capabilities.

One element of security and defense policy is conneritibdthe creation of a Eor
pean rapid operational force (EUROFOR). The main intend is to implement-tad e
AfPetersberg taskso, i ncl udi ngimpbsingnapest t ar i a
tions. They include units of armed forces of France, Italytugal and Spain. The stu
ture of BUROFOR includes the Headquarters staff battalion, battle group and supporting
entities. The core of the battle group is Portuguese infantry battalion. It is equipped with
wheel armored vehicle "Pandur II", 8m manportable reusable antank recoilless
rifle” Car | G u-tabkagwided missile tMilan", 120 mm. mortars and 160 parts of
other trucks.

The combat support include 155 méAttillery battery with maximum fire range up
to 40 km. (Spain), air defense platoon, armed with missiles "faa@" "Mistral"
(France), intelligence units (Spain, France), squad for gléictronic combat, enginee
ing company and signal platoon (Ital§BRN platoon, formation of psychological oper
tions, military police and CIMIC (Spain).

Logistic support is carried out by transport and recovery unit, medical unit (role 2).
The air medical evacuation and strategic transportation is provided by Pofingal
Force. Stategic transportation by sea is ensured by Spanish Navy.

Eurocorps was created in 1992 as the concrete implementation of a political will that
has developed since the 1950's. The Eurocorps comprises military contributions from its
five memberstates: Belgium, France, Germany, Luxembourg and Spain. Additionally,
four states are associated: Greece, lItaly, Poland, Turkey, and have thus pledged to
contribute personnel to the staff. HQ Eurocorps took part in SFOR and KFOR missions
in former Yugoslaia. At the beginning of the third millennium it is now available as a
Rapid Reaction Corps HQ for both the EU and NATO. The European Corps is not
subordinate to any other military organization. It is deployed on the authority of the
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Common Committee repsenting the member nations, the Chief of Defense, and the
Political Director of the Ministry of Foreign Affairdhe Corps can also be deployed at
the request of the framework natioli&irocorpsis capable to participate il types of

future operations:disaster relief, humanitarian aid, security assistance, low intensity
conflicts, peace keeping, medium intensity conflicts, peace restoring and enforcing up to
high intensity conflicts. The Eurocorps command posts are capable of commanding
multiple battalons, brigades, divisions and army corps level troops.

On 2 October 1995yas finally materialiseghrocess about creation bfultinational
Maritime Force(MMF). The Commander of EUROMARFOR (CEMF) will be ready to,
when activated by High Level InterministgriCommitee (CIMIN), conduct a rapid
integration of the assigned Force and the subsequent early establishment of a EU
maritime capability, with a special focus but not limited to the Mediterranean Theatre
and its approaches, in order to support primarie tEU security and defence
requirements in the maritime domain by means of:

- Crisis Management Including conflict prevention, crisis response (e.g.
humanitarian and disaster relief and non combatant evacuation);cquditt
stabilization and peace supp operations (peadeseping, peacenaking, peacéuilding
and peacenforcement);

- Cooperative Securityincluding all operations to contribute to prevent conflicts and
develop regional security and stability through dialogue, confidbnodding, and
increased transparency

- Maritime Security Including all operations to contribute to the maintenance of a
secure and safe maritime environment (maritime security operations; maritime situational
awareness; maritime interdiction missions; protection ofdoen of navigation;
protection of critical energy infrastructure and sea lines of communicfpn)

The European Air Group (EAG) is the only independentraitded organisation in
Europe. It comprises the Air Forces of 7 European nations: Belgium, Faaoeany,

Italy, the Netherlands, Spain and the United Kingdom. &heup hasgot links with
many other organisations and nations. The EAG undertakes projects and studies in order
to identify realistic ways to improve the interoperability between mendtens.

After a meeting of defense ministers of the countries of the Weimar Triangle
(Germany, France and Poland)rsula von der Leyen, Jeafves Le Drian and Tomas
Shemonyak in Schwielowsee, near Potsdam, in a joint statement, they informed that they
will support creation of more powerful European policy on security and defence. The
ministers agreed to observe the implementation of the decisions of the summit of NATO
in Waleslast year Among these solutions is the creation of special vanguard of rapid
reaction forces numbering several thousand people who should be able to deploy
anywhere in the world for 48 hours.

Based on the current political uncertainty in Euromenistersof defense of the
Visegrad countriesthe Czech Republic, Hungary, Poland &tovakia signed a military
pact to coordinate defense planning and creation of a common military unit that operates
under the auspices of NATO and the Hlble warhead of Visegrad battle group will be
ready by 2016. It will consist of 3,000 troops fromif@ountries. It serves as a milestone
for defense cooperation in the area of training, exercises and capability development.

In the context of military policy is created Balkan Battle Group (HELBROQ); co
sisting of military units from Bulgaria, Cyprus, Rania and Greece. Technical agre
ment on the creation of the group was signed on 13.11.2006 by the defense ministers of
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the four comtries. Bulgaria participated with infantry company. Bulgarian officers and
sergeants are serving at the headquarters oBali@n battle group. Ukraine joined in
HELBROC later.

Without a comprehensive, wallanned and rehearsal logistic system no oneasper
tion can succeed. Logistic embraces all aspects of support in the theatre in operation,
from the initial deployment of faes to its withdraw, covering the resupply of conaum
ble items (food, water, fuel, ammunitions and etc.), the maintenance and repair, transport
and medical care.

The operational environment for HeEd military operations is likely to be
characterised blongdistances and consequently long Lines of Communicgtionited
infrastructure difficult terrain, hostile climate, scarcity of basic facilities and limited
nonexistenhost nation supportHNS). More thanof one military operation may occur at
thesame time, anywhere in the world, possibly involving more than one Host Nation and
lasting for protracted periods. All these conditions determine challenging scenarios that
may have a considerable impact on the size of the logistic effort necessartato thes
force and to enable it to operate effectively. In this environment it is necessary to assume
austere conditions, mainly in the initial phase, especially in Life Support.

The main factors affecting logistic support aévil-Military Activities; Availability
of Resources; Readiness; Legal Aspects; Human Rights and Gender; Interoperability;
Standardisation; Protection of the Logistic ChamlEnvironmental Protection

There are various ways to implemdngistic support from a fully multinational
integrated logistic support to purely national support. The chosen mode depends on the
type, scale, and size of an operation, and on the characteristics and factors affecting
logistic support. Prerequisites are:

- Multinational logistic solutions to optimis the logistic footprint commensurate
with the operational needs;

- Interoperabilityi is consisted as a broad framework that includes militaryt- civi
ian and militarycivilian aspects;

- Standardization of material, recourses, services and procedures

Limitations formultinational logistic support usually arSupply with ammunitions,
explosives and chemical weapor®&jpply with pharmaceutical and medical materials;
Maintenance.

Troopbs contribution nations are Mespons
led military operations are fully supported and fit for task. Usually they deploy national
support elements (NSE) that provide logistic support to their national forces deployed in
EU-led military operations. NSE is under the command of national au#sorit

The basis of the effectiveness of logistics support to those multinational military
forces of EU compliance with the uniform principles and standards prior bilateral or
multilateral agreements. Contracting is most often used for maintenance of waagons
communication systems, health services, expertise, training of professionals, strategic
movement and traportation, air medical evacuation service stations, air or sea landing,
maintenance of inéstructure, customs and border control and others.eSougistical
activities can be dsourced to nogovernment organisations (NGOs) and companies. If
the area of operation does not exist legitimate government, maintenance is carried by
concluding individual agreements with local suppliers. Contracting rtyogities depend
on the equipment avablle in the area and the reliability of local trade organizations.
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The use of common structures, mechanisms and maintenance agreementsrallow co
siderable savings in the provision of national forces and expand thetwgpes for
improving the quality of logistics support. They generally minimize operational costs and
supplies and help reduce national forces and means of logistics in the area of operation.
In certain cases, the cooperation of the resources of thdriesuparticipating in the
European military fages.

Procedures supply markets are very specific due to the following reasonse-The d
mand is based on the mechanisms of public procurement; The limited number &f suppl
ers; Duetion of product development;p8cific requirements in support; The strategic
nature of some technologies.

European Union notes the readiness to establish a European system of security of
supply. Consider options, permanent warehouse for the CSDP, which currently serves
only new civilian missions to be improved by extending and improving the availability of
the stored equipment. For this to achieve better synergy between military and cii4l activ
ties, where appropriate, while respecting the different chains of command and the diffe
ent rature of civilian and military missions.

By 2020 EU countries will have a number of new logistic strategic capabilities such
as: A400M and €17 transport planes and A330 air tankers. Today EU countries have
only five G-17 transport planes which can cathe heaviest loads the UK is leasing
them from the US (which has over 2001Zs). Transport planes are crucial for most
types of military operations, including humanitarian missions. For example, one of the
reasons EU govaments could not get aid quigkto South East Asia after the 2004
tsunami was the lack of lormgnge transport planes. Aircraft are very expensive to-mai
tain. So the EU could set up a shared pool of transport aircraft, starting with the 180
A400M transport aircraft which six differeU countries plan to buy. The fleet would
be available to EU members, to the EU collectively or to NATO. To save money, some
countries could operate their A400Ms from one main base, using a single planning,
servicing and logistics organization to suppbe force. The European Defence Agency
is already drafting proposals for pooling some A400Ms. Meanwhile NATO is planning a
similar arrangement for a fleet ofI7si the alliance would jointly own the planes, and
it would operate and maintain them at omatcal location instead of spreading the ai
craft and maintenance centres all over Europe. These planes could be put at the disposal
of the EU under pragreed rules between the EU and NATO.

Committee on Foreign Affairs to the European Parliament notdgiied progress
made in projects of pooling and sharing. Admires is progress in the field of refueling in
the air using Airbus A330 Multi Role Tanker Transport (MRTT). Unfortunately, only a
very limited number of countrieshave participated so far itis project (France and
UK). Under the plan to build armed forces of Belgium, the country will buy three aircraft
Airbus A330 Multi Role Tanker Transport (MRTT) this year. It is expected that in 2016
two aircraft Airbus A330 Multi Role Tanker Transport (WIR) to replace Boeing 707 in
the Spanish Air Forces. In December 2014 it was announced that Netherlands Air Force
chose Airbus A300 MRTT to replace KDG 10 in 2020.

The outsourcing of services such a food, service, health and medical support, suply,
maintenance, infrastructure and engineering supparshe aspect of streamlining lsgi
tics. However, an even more challenging aspect of logistic and the outsourcing to private
actors in the provision of services to military units in international operdtioder what

condition can private <civilian contractor
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fsafed rear areas behind the frontline wh
In modern hybrid war it is increasingly difficult to distinguishearies from friends.
Private participation within or bordering upon the battle zones also complicates respons
bility in relation to the Geneva Convention and other parts of international human law.
The main disadvantige of the proces is that military cgetits become dependent on
external actors who follow primarily economic interests. Other important part of process
is how fast politicaly and military |elers can activate the contracts they had previously
signed with companies. In most cases, private eomigg do not have enough own aapa
ities but buy them on the other market. In crisis situations and during the preparation
phase for operations, the market usually reacts with an increase in price levels and a
decrease in offers. The use of contractorsigpert military operations includes a risk of
contract failure to deliver the contracted support. This fact musbhsderable planning
and ceordination during all phases of an operation between relevant EU attoop
Contribution Natios (TCNs) and the Host Nations (HN) Very importal principle in
planning process is that tkentractor support may mainly, but not exclusively

It is of key importance that theommandersdefines precisely comprehensive
operational requirements at an early stage opecation with TCN and to agree with the
service providers in advance binding legal consequences which result from deficiencies
in the performance of service. Inherent possible risk related to the specific nature of the
tasks led in Etled military operatins should be considered and it should be examined
in each case whether the contract should address specific circumstances (state of war,
terrorism, massive public disorder) in order to guarantee its implementation by
contractors even in deteriorated séguenvironment. It may also include the right of
service providers to outsource work to local -sobtractors, but the Prime Contractor
has to guarantee the quality of the service.

Premission support solutions enhance readiness, reduce crisis resjpasisendy
provide additional benefits for risk reduction, and limit price escalation. SincdedU
military operations would likely require rapid deployment,-prission support solutions
will facilitate planning and deployment, and empower the OpCdr tet sapport
requirements for rapid deployment of EU military forces. In addition, standardized
statements of work should be prepared that can be tailored to the requirements of the
particular EUled military operation to allow swift tenderindflilitary commanders and
planners should be aware of the specific requirements to implement an effective and
efficient CSO in the planning and execution of military operations. [4]

iAthenad is a mechanism which handl es t
EU military operations under the EU's common security and defence policy. It was set up
date by the Council of the EU on 1 March
are set out in article 41.2 of the Treaty on the European Union. Member states contribute
an annual share based on their Grosds Nati
ministrator and under the authority of a Special Committee made up of representatives
from the member states contributing to the financing of each operation. The mechanism
can finance the cmmon costs of EU military operations as well as the nation borne
costs, which include:

AHQ implementationtravel, administration, locally hired staff, IT systems, public
information, Force Headquarters deployment and lodging;

A F o rs: infrastructwee, medical evacuation and services, identification;

A Rei mbursements to/from NATO or/ and ot
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iAt henao can also finance costs relati
multinational headquarterbelow FHQ leveljf the Council decides.

fi At h enayalso finance the following:

A Barracks and lodging/infrastruct-ure,
vices, acquisition of information (theatre level intelligence, reconnaissance and-survei
lance, ncluding ar to ground surveillance & reconnaissance and human intelligence);

A Ot her c rlevel dapahilities {deméning, chemical, biological, radidlog
cal, and nuclear (CBRN) protection, storage and destruction of weapons).

European defense cooperatisnan important part of the solutiém reduce both ar
tional duplication and European capability gaps. TherdPaing & Sharingrojects of
the European Defense Agency. This projects work &ur@mpean levebut arefocused
mostly onone specific capalify and one cooperation domais second tendency are the
regional forms of defence cooperatiofhe forms of regional defence cooperation are
mostly focused on maintaining the existing military capabilities within the cooperating
countries The canprehenze permanent structure makes it possible to have deep but
balanced forms of cooperation (and gives a drive to even deeper cooperationipossibil
ties) and as such a better ebsnefit ratio while retaining national autonomy on the
operational level. Coopating at aegionallevel between a limited number of neighbou
ing states of equal size and/or with a common vision on defence is alseasgiehthan
on a European leveThis doesn't mean that regional defence cooperation couldn't be an
interestingsteping stonefor again moralefence cooperation from a European perspe
tive.
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(FEM) FOR DEFINITE HE FREQUENCY OF CR®SIBRATIONS TO THE
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Abstract: There ae present a investigation of possibility for using the finite elements
method (FEM) for definite the frequency of cross vibrations to the barrel of the smaih dahm
report.

Key wordswvibrations; small arms.

In the last decade other countries havedenaresearches about increasing
effectiveness on the battle weapons , they have proved the big effect from the transversal
vibrations on the barrel to the group and the accuracy on the target . The transversal
vibrations are turned to be one of the maiasms for reducon the accuracy of the
shooting because of sagging the barrel in the horizontal and vertical level , and for
reducing the grouping, because the bullets get out of the barrel in a different stage of the
movement of the muzzle part.

In Repullic of Bulgaria this kind of researdnave nd6t been whythe yet
this document it is investigated the possibility of using the method of ending elements
for determination the frequency of saélénsversal vibrations on the barrel of the
shoothg weapons.

For determinating the frequency of seHinsversal vibrations , the barrel is accepts
for a pole with complex section , stably attached on the one end and free from the other.

The existing similar models for determinating the frequency dfftssnsversal
vibrations on the barrel of the battle weapons have these following disadvantages:

Atheir formulas are applicable only for
be used for barrels with complex form;

Ath e model s don 6 tr detdrmirating theo frequancya &f seff o
transversal vibrations on the barrel in presence of added mass lying on it;

Athe target that is placed on that research is to verify convergence of results from
frequency of selfransversal of barrel of small arntBeresults from using the method of
the final elements and the results from the experimental shootings.

The target of research is:

Acreating a model of a real barrel with software product based on the method of
the final elements and the frequency of $edhsversal vibrations of the barrel

Aconduction of experimental shootings and the frequency oftrsei$/ersal
vibrations of the barrel;

A processing the results and assess the adequacy of the model.

True the researching is imputed the following restrictibnis explored only the
secondary frequency of sétbinsversal vibrations , influencing the grouping on gemi
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The creating of three dimensidrmaodel on the barrel is realidewith the program
SOLD EDGE ST3, for base is used a real existing Hiallisarrel , designed for rounds
7,62x39 model 4year.

On the program NX 7.5 NASRAN is committed the separation of the three
dimensional model of the barrel in elements. Farddadesigned round model 43 year
are used 10 point eteents with length cagtus 8 mmThe total number of the elements
is 7600,and for the points are 1436Ror the add weights are used 10 points elements
with length cathetus 2 mnthere for the number of elements and the points are as it
follows: for weight with mass 0,02kg - 3612 elements and 7356 poinfist weight with
mass 0,054g - 6476 elements and 11462 poirfis;, weight with mass 0,084g - 9455
elements and 15796 pointsor weight with mass 0,106y - 11398 elementand 18640
points. For weight with mass 0,204g - 20700 elements and 32112 poirfier weight
with mass 0,30&g - 29752 elemets and 45125 point§or weight with mass 0,406 -
44758 elements and 66867 poirfier weight with mass 0,506y - 51673 elements and
76738 points.

For the analysis of the twbarrels is used steel mark 50 Pa with the following
characteristics: flexural modulus2,16.105 MPa; deity of the material 7840 kgm3;
yield strength 748 MPa; ultimate tensile strengtB80 MPa.

For the weights used steel 45 with the following eleteristics: modulus of
elasticityi 2,0694. 16 MPa; density of the material7829 kg / m; yield strength 129,5
MPa; ultimate tensile strertyt 262 MPa. Data on the barreleight- 1,123 kg; length to
the point of attachment0,496 m; outside draeter at the point of attachmen®,03 m;
inner diameter of the channeD,00762 m. For maximum pressure in the Harthannel
is accepted value Pmax. cp = 2800ckdf!

»
¥
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Figure 1: Ballistic barrels threelimensional model, ugincartridges 7,62x39mm.

Place the maximum pressure is 471 mm from muzzle cut. The attachment of weight
to barrel is carried out in four points, which corresponds to the actual attachment.
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Calculations were performed with real tables with weights placesbsdinat: 0,027 kg,
0,054 kg, 0,081 kg, 0,105 kg, 0,204 kg, 0,303 kg, 0,406 kg, 0,506 kg.

A A e

A A A A dard

Figure 2: Scheme of experimental investigation devices disposal.
l-comput er (pr ogr anDAQlnedsuramerdgswplatd NSB6211 2
T National Instruments;-3measurements amplifier Type 263B r ¢ e | & cdblg;pr ; 4
5- base for ballistic barrel; 6censor for vibrations measurement.

The experimental study was performed in an indoor shooting tunnel in the workshop
"Small and anttaircraft weapons" in Central artillery technical testing ground (military
unit 26940- Stara Zagora). FIG. 2 is a schematic of the deployment of the equipment
used to conduct the experimental shooting.

Results from a theoretical study, done usingoaputer model and experimental
study are presented in Table 1 and FIG. 3.

Results obtained from the computer model and the experimental study of the second
frequency oscillations own cross ballistic brdesigned for cartridges 7,62x39 mm

Table 1
Resllts obtained from the computer model and the experimental study

SE Results of Results of the computer Relu‘ts of Results of the
- = the experiment
c a9 A model A computer model
@ & | experiment examination

55 ¥ ¥ < ¥ E =
= L = 25 = = 23
o= 2 T 5 T S S T
s e} g0 5 © = S © S O =)
c = o c o c T < [ = o c T =<
S o Q ) 2ag ) o L2 s
72 & S & S [T & S & S S
05 g g g g

Mass of added weight on barrel 0,00 [kg]
0 | 428 | 449 | -4.9065 |

Mass of added weight on barrel 0,027 [kg]

Mass of added weight on barrel 0,054

[kd]

0 408 422 -3.4314 392 404 -3.0612
0,01 414 427 -3.1401 400 412 -3,0
0,02 418 432 -3.3493 408 420 -2.9412
0,03 420 436 -3.8095 410 427 -4.1463
0,04 422 440 -4.2654 418 433 -3.5885
0,05 426 443 -3.9906 422 438 -3.7915
0,06 427 443 -3.7471 426 442 -3.7559
0,07 428 445 -3.972 428 442 -3.271

123



S E Results of Results of the computer Relu_ts of Results of the
- = the experiment
S @ | experiment model examination computer model
[T p
EE ~ ~ _ ~ ~ _
=2 - = = 28 o= - = >
8o ) g3 = O 53 % o)
c = o c o < S o c o c R
ge| 4% | 8% | g8 | A% | 4% | i
ag o o E o @ E
0,08 429 448 -4.4289 428 447 -4.4393
0,09 430 448 -4.186 428 448 -4.6729
0,10 430 448 -4.186 430 448 -4.186
0,11 430 454 -5.5814 430 455 -5.814
0,12 429 451 -5.1282 430 455 -5.814
Mass of added weight on bael 0,081 [kg] Mass of added kae;]]ht on barreD,105
0 382 392 -2.6178 376 382 -1.5957
0,01 392 402 -2.551 382 393 -2.8796
0,02 398 402 -1.005 394 404 -2.5381
0,03 406 420 -3.4483 402 414 -2.9851
0,04 412 427 -3.6408 408 423 -3.6765
0,05 418 434 -3.8278 414 431 -4.1063
0,06 420 440 -4.7619 422 438 -3.7915
0,07 426 444 -4.2254 424 443 -4.4811
0,08 427 446 -4.4496 426 446 -4.6948
0,09 428 447 -4.4393 428 447 -4.4393
0,10 430 447 -3.9535 428 447 -4.4393
0,11 430 454 -5.5814 429 454 -5.8275
0,12 429 449 -4.662 428 448 -4.6729
Mass of added weight on barreD,204[kg] Mass of added V{Eé?ht on barreD,303
0 358 359 -0.27933 350 347 0.85714
0,01 368 372 -1.087 360 361 -0.27778
0,02 378 386 -2.1164 378 375 0.79365
0,03 390 398 -2.0513 382 388 -1.5707
0,04 398 410 -3.0151 398 401 -0.75377
0,05 408 421 -3.1863 408 413 -1.2255
0,06 414 430 -3.8647 412 424 -2.9126
0,07 420 437 -4.0476 418 433 -3.5885
0,08 424 442 -4.2453 422 438 -3.7915
0,09 425 445 -4.7059 425 441 -3.7647
0,10 426 444 -4.2254 426 440 -3.2864
0,11 426 444 -4.2254 426 447 -4.9296
0,12 425 443 -4.2353 425 438 -3.0588
Mass of added weight on barreD,406 [kg] Mass of added Vflfé?ht on barreD,506
0 343 339 1.1662 332 332 0
0,01 352 353 -0.28409 344 346 -0.5814
0,02 364 367 -0.82418 356 360 -1.1236
0,03 376 381 -1.3298 368 374 -1.6304
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S E Results of Results of the computer Relu_ts of Results of the

- = the experiment

e @ ) model L computer model
o & | experiment examination

HEE 5 - 5 ¥ | .o
=2 - = = 28 o= - = >

(0] C > (=l (=l

Q9o SR3) & © = Q S © S © )

c = = = T & = = el
2| &3 &3 5 &3 &3 v
55 g | “¢ g g | °F
0,04 386 394 -2.0725 378 379 -0.26455
0,05 390 407 -4.359 387 400 -3.3592
0,06 404 418 -3.4653 400 412 -3
0,07 410 427 -4.1463 406 421 -3.6946
0,08 416 434 -4.3269 412 428 -3.83835
0,09 420 437 -4.0476 414 432 -4.3478
0,10 420 437 -4.0476 416 432 -3.8462
0,11 420 443 -5.4762 416 438 -5.2885
0,12 418 434 -3.8278 415 429 -3.3735

The results presented in Table 1 and the graphs of FIG. 3 show that the nature of the
ongoing procsses in the pattern and experimental research is the same. Average relative
mistake between experimentidta and data generated by the computer model is 3.319%.
Statistical hypothesis test may be performed by comparing the variances of the
experimental da and the data obtained from the computer model. The null hypothesis is
that the dispersion of the data obtained from the computer model is commensurate with
the dispersion of the experimental dafa. check the hypothesis using the following
formula(1.) [3]:

c2=58 (L)

where:
° 2

na -Q .
SS= a8 - Ye§ - adiusted amount of the squares of the data of the
experimental firings;

2
Sg 2 = 1 Qﬁ g - dispersion of data fronné computer model;

n- 1|—1(;; sl

_ 1n
y=—a Y - arithmetic average of the data from the computer model;
Ni=1
— n
Ye = — & Y - average of the experimental data;
Ni=1
n - number of data;
n-1 - number of degrees of freedom.
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The null hypothesis is rejected Wr@é > Cé/Z'n-l orCS < C12_ a/2n-1-

Frequency [Hz]

004

o0z

Distance to the end of the color [m]

Fig. 3. Graphs of the value of the second frequency transverse vibrations resulting from the
experimental shootings and computer models, depending on the distance of the mass toehe muzzl
cut.

o1

Mass of weight [kg]

A - schedule change frequency obtained from the computer model;
B - schedule change frequency derived from experimental firings.

Table 2
Results obtained in checking the null hypothesis of the data generated by the
computer model and the experinterstudy of ballistics barrel, degned for cartridges

7,62Xx39 mm
_ Mass of U 2 2 ) 2 )
weight [kg] c C7(0,02512) C7(0,97512)
1 0,027 0,05 6,517299 23,3366 4,40778
2 0,057 0,05 7,447145 23,3366 4,40778
3 0,081 0,05 7,19955 23,3366 4,40778
4 0,105 0,05 7,528324 23,3366 4,40778
5 0,204 0,05 7,650971 23,3366 4,40778
6 0,303 0,05 7,425903 23,3366 4,40778
7 0,406 0,05 7,275668 23,3366 4,40778
8 0,506 0,05 7,992084 23,3366 4,40778

The results presented in Table 2 indécthat the null hypothesis can be considered a
true computer model, and the same can be used for practical determination of the second

frequency of own oscillations of the developed cross tubes for arms.
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Conclusions:

1. The study of the possibility of tegEmining their lateral oscillations of the barrel
FEM shows the applicability of the method to determine the same, regardless of the
complexity of the shape of the barrel and the presence of added mass at various points
along its length.

2. The main advaages of creating a model of the barrel using the software are:

- it is possible to create a model that corresponds to the actual shape and dimensions
of the barrel, regardless of its complexity;

- it is possible to design a model of the barrel with theéeddweight, taking into
account the actual form and the actual place where the weight is placed;

- itis possible to adjust the accuracy of the resulting solution.

3. The main shortcoming of the computer model of the barrel is the need to purchase
and stug of relevant software, with which to carry out modeling, leading to a significant
appreciation of the study and a large expenditure of time.
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NATO COLLATERAL DAMGE ESTIMATIONVMETHODOLOGYFOR
CONVENTIONAL WEAPONS
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ABSTRACT. Strategic envonment is influenced by unpredictable and dynamic
political, social, technological and military processes. Conflicts are complex and difficult
to predict and control. This requires flexible policy development, organization, doctrine,
operational conceptsand above all the capabilities of future forces and command
structure of the Armed Forces.

KEYWORDS Law of Armed ConflictCollateral Damage Estimate Methodology
Collateral Hazard Area military operations collateral objects, methodology for
assessnrd of collateral damage.

In many Member States of NATO is perceived a certain order to assess the attendant
losses, especially when applying firing shots. The problem is not developed in the
component commands and tactical formations in which this liee dot give a complete
answer to the question "What is the relationship between the leverage, the means
intelligence assessment of combat losses and to minimize the collateral damage in
destruction of different types of objectives operational and tactged? ".

By 2010, there are several methods for assessment of collateral damage (MOSZ) in
producing firehit (USA, UK etc.).

In essence the procedure for assessment should include common standards, methods,
techniques and processes, and to apply thehreiplanning of joint fire support to assess
and minimize collateral damage.

Procedures for valuation of collateral damage should be used consistently on all le
els of command, to maintain common standards and to provide commanders and staffs
with common pocedure in making decisions.

This line assessment should assist commanders to assess risk against milgsity nece
and proportionality of the use of force in the process of decision making. In the assessment
results should become a means of commandiagptht forces (commanders components)
for the principles of international law. This evaluation should be a balance between science
and art, which shows the best result for the potential losses of associated objects.

To unify the procedure in planning opéons today in NATO accepted methodology
for assessing the collateral damage of the US. It includes common standards, methods,
techniques and processes used in planning the firing strokes to assess the coltateral da
age, and the use of all means to redtimm. Assist commanders weigh risk against
military necessity and the proportionality assessment of the use of force in the process of
decision. In short, the methodology is a means of commanding respect for law.
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All pre-planned operations must be conauktnaccordance with International Law
and conventions which includes LawAfmed Conflict (LOAC). Further, the developed
procedures (including checled balances) must ensure compliance with principles of
LOAC. In this way lethal force will be used dnwhen necessary and when the expected
collateral damage will not be excessive in relation to the concrete and wiifiéaty
advantage anticipated from an attack. The Collateral Dariagjenate (CDE) is an
integral part of the Targeting process and nfiestonducted prior to the prosecution of
authorised targets with lethal forcecdntinues throughout the execution process.

The Collateral Damage Estimate MethodologyDEM) supports emplayent of
conventional munitionsior any type of operation whetkey could be used. It provides
commanderswith an understanding of weapon effects , incidental consequences, and
mitigation techniques, enabling more balanced, comprehensive judgmendecisions.

The methodology, itcomponents and its products amet, nor should they be
considered an exact science. The CDE methodalk@n estimate of the potential for
collateral damage and constitutes one toohm@nage and reduce risk of CD during
NATO operations. As such, CDE aftEA are inputs to the commandériecision
making process . The initial CDHEnay differ from the actual result following
attack/weapons release due to tluid/changing nature of the intelligence, operational
and targetingenvironment. All kinetic prglanned engagements (including p@s@®n
of Time Sensitive Targets) must be subject to the CDE Methodology.

NATO CD risk management is twiold:

- The methodology is designed to providecredible estimation to enabtbe
identification of possible courses of action based on the leveslafthereby allowing
NATO commanders to understand, consider rmitijate CDE risks. A determined level
of responsibility for approving

- The technical basis for the applicatiof these CDE levels is basedon national
munitions effectiveness data foir-a ground and sealaunchedieapons as they are
released to NATO by the nations.

The collateral damage thresholie based on increasing risk levels that will require
specific courses of actioio engage the target. Figure 1 depicts the interaction batwe
collateraldamage and weaponeering restrictions for each CDE Level.

COLLATERAL RISK

CDE 1: TARGET VALIDATION/INITIAL ASSESSMENT
CDE 2: GENERAL'TARGET SIZE ASSESSMENT

CDE 3: WEAPONEERING ASSESSMENT

CDE 4: REFINED ASSESSMENT

CDE 5: CASUALTY ASSESSMENT

RISK TO MISSION

CDE LEVEL
STRUCTURAL DAMAGE
CASUALTIES
RESTRICTIONS

RISK MANAGEMENT
'

'
|
1
'
'
NO NO
NO

Figure 1. Risk and the Collateral Damage Estimation Methodology
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NATO UNCLASSIFIED

.................................

q CDE Level 1 Low-High
. Target Validation/Initial Assessment

TEACCE Level1 | =~ )

' s - > CDE Level 2 Low-High

General Assessment

TEA COE Level 3 s e

CDE Level 3 Low-High
Waeaponaering Assessmant

CDE Level 4 Low-High
______ Refined Assessment

TEA CDE Level 4 e

ational RED CAR

CDE Level 5 Low-High
Casualty Assessment

TEA COE Levet 5 o z

Figure 2: CDE Level Cone

The CDE methodology shown in Figure 2 is based on the US CDitized in
ISAF. It is based on 5 progressive and ascending CDE levels. Each level is based on
refined analysis of available intelligence, weapon type and effect, the physical
environment, target characteristics, and delivery scenarios with specific dlaesh
established for each of the five CDE levels. These levels express the risk estimation for
collateral damage based on the existence of Collateral Risk Objects in the computed
Collateral Hazard Area (CHA).

For CDE Levels 1 and 2 the Collateral EffeR&adius (CER) that defines the CHA,
will be outlined in the respective OPLANS in order to enable the commander to conduct
quick collateral damage estimation without the requirement to go through a detailed
weaponeering process based on the information ¢edvby the nations on the CER of
conventional weapons that will be used in the operation. Levels 3 to 5 consider the
weapons options in increasing detail to minimize the CDE risk.

To authorize an engagement (other than level 5 High), the respective C&E lev
criteria must be fulfilled. If any COE level criterion is not fulfilled, either the target is not
authorized for engagement or more detailed planning/mitigation must take place at the
next higher CDE level before any engagement can be authorized.

Target Engagement AuthorityThe TEA is the level of commandequired to
authorize an engagement at each CDE level, and is defined @Ptha&N specific to a
NATO operation. The appointed TEA is the lowest leotldelegated authority. For
Time Sensitive targetI'ST), the delegation of thEEA and authorized COE level will
be part of the TST Decision Matrix.

Target Identification. This COE Methbology requires that the targsta positively
identified (PIO), legitimate, prplanned military targetauthorized ér prosecution. At
least, two different means to PIO the targetdgemed necessary'. The generic approach
for the methodology presupposassolute accuracy in the location of the target. If the
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target location inaccuradg known, for COE the target chges from a point to a circle
with thisinaccuracy as radius.

National Red Card Holder. As complianaih national legabbligations remains a
national issue, Nations are critical enablers to the @bicess. A National red card
holder will be designatednd can prevent thglanning or execution of a target by his
national assets and authorise or stapprocess at any point.

Planning responsibilities. As CDIhcidents could have strategiffects on the
operation, CDE key elements will be defined in BHAPE OPLAN. This will be
binding for all subordinate commands and will ibgplemented through guidance and
specific instructions on the CDE proceastheir respective OPLANs and orders. The
NAC has to approve the level césualties.

At each CDE levelmassessment is producefiCD Risk Objects are not within the
computed CHA or if the specified level of risk CD Risk Objects is not exceeded, a
higher CDE level is not needed. If a loassessment is rendered, the methodology
supports engagement of tliesired target based upon the conditions and restrictions
specified by theCDE level concurrent with the low assessment estimate. If CD Risk
Objectsare within the CHA or the specified level of risk to CD Risk Objectextzeeded,
the next CDE level prosses are required to be performed.

CDE Level 1 Target Validation/Initial Assessment.

For CDE Level 1, the area inside the Tarfettallation Boundary (TIB) anthe
defined surrounding Level 1 CHA is clear of CDE Risk Objects. Therearsignificant
envronmental or CBRN concerns within the Level 1 CHA. If theget fulfils the above
mentioned criteria, this qualifies the Target as ARfel 1 LOW. The appointed TEA
for CDE Level 1 can then authorize tlegagement. If the target fails to meet any ef th
criteria or CDE Risk Objectare identified within the TIB and CHA) it is qualified as
CDE Level 1 HIGH andt must be further examined at CDE Level 2, or at CDE Level 5
if there aresignificant environmental or CBRN concerns, before any lethal engagemen
may take place.

CDE Level 2 General Assessment.

CDE Level 2 begins the process of definingaponeering options that badkhieve
the desired target effect and mitigate the potential for collad@rabge. This level takes
a low risk approach to CDE witlthe least number ofveaponeering andattical
employment restrictionsnaassessment is done based on the target's size compared to the
weaponsystem's or delivery platform's delivery error for unguided or ballistic munitions
in order to determine their esFor Precision Guided Munitions (PGMs)assessment is
done to evaluate target engagement on individual aimpevhie minimiZing the
weaponeering restrictions.. The area inside the defieeel 2 CHA must be clear of
CDE Risk Objects. If the targetilfils the abovementioned criteria this qualifies the
Target as CDE Level 2 LOW. Trappointed TEA for CDE Level 2 can then authorize
the engagement. If tharget fails to meet either criteria or CDE risk object(s) are
identified within theCDE Level 2 CH\), the target is qualifiedis CDE Level 2 HIGH
and must bdurther examined at CDE Level 3 before any lethal engagement may take
place.

CDE Level 3 Weaponeering Assessment

CDE Level 3 begins the process ofingfg weaponeering options thathieve the
desired effect on the target and mitigate collateral damagattagking the target with a
different weapon or with a different methodesfgagement. The goal of CDE Level 3 is
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to achieve a low CDE assessmauttile limiting the number of tactical weaponeweyi
restrictions. Considerinthe weapon class and system, delivery platform, and/or PGM
warhead typeCDE Level 3 determines appropriate delivery systems, warhead, and fuse
combinations that mitigate the risk of collateral damage while still achiehindesired
effect on the target. CDE Level 3 will be supported baserkl@ased national products
(i.e. CER tables for PGMs. Air to Surfadeguided Munitions (ASUGM) and Surface to
Surface Ballistic Munition§SSBM). If the target fulfils the abovaentionel criteria this
qualifies theTarget as CDE Level 3 LOW. The appointed TEA for CDE Level 3 can then
authorize the engagement. If the target fails to meet either criteria the taggetiiied
as CDE Level 3 HIGH and must be further examined at higher IGREI 4 before any
lethal engagement may take place. For CDE Level 3 Hi&dessment, serious
consideration should be given when engaging the tavigetPGMs only. However, if
PGMs are not available, the target musekamined at CDE Level 4.

CDE Level4 Refined Assessment

At CDE Level 4, mitigation techniques in additito delay fusing (bomb buriagjre
applied. These mitigation techniques include variable time fusindast), shielding,
delivery heading and aim point offset. CDE Level 4 takes intmsideration
characterization of structure hardness. The probabilitframftional structural damage
from blast is based on the assumption tisdtian personnel will be located in collateral
structures which afford someeasure of protection from fragmtation. The use of
unguided or ballistienunitions is highly discouraged at this level and above. If the target
fulfils the required criteria this qualifies the Target as CDE Level 4 LOW. The appointed
TEA for CDE Level 4 can then authorize the engageniéthe target fails taneet any
other criteria the target is qualified as CDE Level 4 HIGH and imeistrther examined
at CDE Level 5 before any kinetic/lethal engagenmay take place.

CDE Level 5 Casualty Assessment

CDE Level 5 is used when all reasble and known itigation techniquefiave been
exhausted and some level of collateral damage apperawdidable. CDE Level 5 is also
performed when Level 1 assessmdatermines CBRN and/or environmental concerns.
The attack is likely tacause damage teurrounding civilian hildings and may cause
civilian casualties. Casualty assessment needs available intelligence (Pattern of Life,
Demographic Data) to provide an estimate of population density in a sp=tifiteral
concern area. Commanders must bere that they are assumisignificant risk of
collateral damage when engaging a target assessedCinédrevel 5. For example:

a. A target qualifies as CDE Level 5 Lofaitiis estimated that civiliasasualties will
be under or equal the Naombatantand Civilian Casualty Cubff Value (NCV).
Civilian property is likely to suffedamage.

b. A target qualifies as CDE Level 5d#i when it is assessed that th€V will be
overtaken. The appointed TEA for CDE Level 5 High hoddde target engagement
authaity.

Limitations and Exclusions

1. The CDEM accounts for all coemtional munitions (see Para 8)irrently in
planned/authorized for use in NATO op@ras except as notetlelow and in the
respective tables. It is not applicable to nuclear and nonledipabilities.

2. CDE as specified in this instructicmnot required for surface surface direct fire
weapon systems The risk of Collateral Damagenftheseveapon systems is presented
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by the distribution of munitions in the targatea and not from the explosive effects of
the warhead. The LOAC principlesf distinction, proportionality, necessity and
humanity (Reference A) amonsidered for employemt of direct fire weapon systems.

3. The CDEM does not account foeapon malfunctions, operatiordglivery errors,
or altered delivery tactics based on operator judgment, neitbes it account for
unknown transient civilian or necombatant personnahd/or equipment in the vicinity
of a target area.

4. The CDEM does not account for indivel marking or adjusting roundshen
employing surfacéa-surface ballistic munitions (SSBM) in the Obserdeljusted (OA)
method of engagement.

5. While the CDEM ca be applied tany geographic region, weapoefects may
vary in different environments.

6. This CDEM does not account for the risk to own/allied forces.

7. This CDEM accounts for primaryeapon effects only; secondaffects need to
be analyzed durinthe Target System Analysis (TSA) and Farget Analysis (TA).

8. This CDEM does not supersede natidaajeting directives. Nationahveats and
nationatlevel rules of engagement.

9. This CDEM takes into account that thee of multiple weapons agairetsingle
DMPI will be treated as a single weapon (exemptions are rigfase of weapons and
dispenser delivered Skhounitions (see Para 3).

10. As shown in Figure Al a ripple reea(stick) of weapons againssiagle DMPI
requires the examination ofiery single weapon, unless thick-length and associated
CER stay within the confines of the area defif@dCDE levell.

Figure Al: Ripple Release of Weapons

11. For dispenser delivered sotunifiorr’, the weapon effectivenedgpends on the
releasealtitude and dive angle due to adverse effects suchviad conditions and
weapon dispersion. The use of these weapons reghigeexamination of the sum all
CER, that defines the Risk Area Perimeterthi area is clear of CD risk objects, the
targetis cleared for engagement.tie area is not clear of CD risk objects, the target
engagement requires THAvel 5 Low or Level 5 High approval.
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Sub-munition Impact

CER of a single
sub-munition

Risk Area Perimeter

Figure A2: Dispenser delivered satunition CD Risk Area

To achieve interoperability of national units in ltmational joint task forces are
needed uniform standards in the planning of operations, as the Armed Forces of the
Republic of Bulgaria as the countries forming these forces.

To a certain consistency in the work of the headquarters of the nationdojmiat
component commands and tactical formations in their composition should be adopted
certain order to assess the collateral damage that meets the accepted methods of work in
other member states of NATO.

To a certain consistency in the work of the headtgus of the national joint force
component commands and tactical formations in their composition should be adopted
certain order to assess the collateral damage that meets the accepted methods of work in
other member states of NATO.

The report does nabntain classified information
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NATURE AND CHARACTHERTICS OF THE COLLARAL DAMAGE
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ABSTRACT. Leading militarily states implement fumgiental reform
(transformation) of the armed forces to adapt to threats, risks and challenges of the new
information age. Military construction in these countries are subject to the new military
strategy, the essence of which is the purpose of the watafsnitonflict) to be achieved
in the shortest possible time and with minimal losses.

KEYWORDS incidental loss, armed forces, local conflict, military operations,
collateral objects, methodology for assessment of collateral dansafigteral objects,
dual-use,human shields

Military operations in the present moment and those conducted in recent years show
that it is necessary to constantly change in goals, objectives, structure and organization of
modern armies.

The analysis of such operations showat tthe structure of the coalition forces in
Iraq, Afghanistan, Kosovo, Bosnia and Herzegovina constantly undergo changes in size,
objectives, goals and priorities depending on the specific situation of the operation and
defined desired end result.

In todays security environment the majority of the operations are joint in nature. This
is because of the nature of modern threats and the peetbdling with them, which
camot be achieved by using the abilities of only one type forces.

This requires both thelesign and the conduct of operations to apply the joint
approach.

In the world there are many organizations, especially NATO and the European Union
which maintain, manage and implement policies where possible not to cause shocks or
firing to prevent concoitant losses in their application in modern military conflicts
around the world. Upon engagement of NATO forces, which we have witnessed in recent
operations conducted in Kosovo, Afghanistan, Iraq, Libya, when planned and plotted
firing strikes must be repted and the level of collateral damage.

MATTER OF COLLATERAL DAMAGE
To unify the procedure in planning operations today in NATO accepted methodology
for assessing the collateral damage of the US. It includes common standards, methods,

techniques and pcesses used in planning the firing strokes to assess the collateral da
age, and the use of all means to reduce them. Assist commanders weigh risk against
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military necessity and the proportionality assessment of the use of force in the process of
decision.In short, the methodology is a means of commanding respect for law.

Accompanying losses are defined as unintentional or accidental injured or affected
people and / or objects that are not valid military targets during the application of the
firing stroke. These losses will be considered a violation of the law when they are
comparable to the expected military advantage of the attack@2PJP 360).

Planning and management of operations Joint Staff is responsible for policy without
hitting, which was notarried out an assessment of the losses. Headquarters performs this
function through management structure of military intelligence MTIMS (Military Target
Intelligence Management Structure), in cooperation with combat commanders and the
intelligence servie. The role and the specific characteristics of the policy without hitting,
which was not carried out an assessment of the losses are as follows:

A Developing a common policy and guidanc

A Coordi nat i Qommand, offites, Qgenchesfighting and united support
group for technical coordination effectiveness of ammunition to determine the
operational requirements which provide the framework methodology for the evaluation
of collateral damage.

Pr ov i o fomthe owerallrtraining in studying the methodology for assessing
the collateral damage.
Mai ntain a database of trained and cer
training, a result of the trained ... validity of last change) to validafeasts for services
from Combat Command or organizations wishing to have training course in methodology
and to coordinate the accreditation of the course.

A validation of new information about i
methodology.

AProvide an overview of the tables for the population density to provide standardized
issue to use.

A Reviewing and coordinating the require
development of automated programs to ensure policy, training and syizetian
programs.

Notify the structures of the Ministry
collateral damage to ammunition and techniques of hitting.

In the US and NATO was created technical group United for coordinating early
effectiveness ohmmunition (OTGKEB). This is a unified organizatiofiain operated
by logistics center. She leads workshops that focus on specific aspects of the choice of
firing means (weaponering), its impact and collateral damage.

This group should be assigned thkdwing responsibilities:

Devel op and publish information on th
The group, in coordination with staff, to develop, maintain and distribute tables relating
to the evaluation of collateral damage, which in turn heeltasis for an assessment of
the losses;

A Development of assessment tables acco
legislation, when adopted new samples of armament weapons. The tables should be made
not less than twice a year and distributed bygttoeip to the users;

A Contribute to technical suppl ement t he
development and entry into service of new products and new data on the effects of fire
equipment;
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A Approval of t he f un ddsplayorcalaulatetse vauesd met

of the radius of the effect of concomitant loss to the tables relating to the evaluation of
collateral damage and performance data on the firing means.

Based on the proposals of the group, Commander of Joint Force may tecide
destroy different types of goals that contribute to the objectives of the operation
(Figure 1).

Figure 1. Decision to destroy different types of goals

There operational and legal principles in deciding to move to firing at targets hit
opponets.

The operating principles are: to achieve the objective of the operation (the mission);
protection of their own forces; avoid concomitant losses.

Legal principles: justification; necessary; proportionality.

Having the right to strike only military targge there must be abstinence from
deliberate destruction of civilian population and buildings (homes, hospitals, schools,
religious sites and other sites). It also requires underlying assumptions civilian casualties
and destruction camot end with the ackivement of certain military success.

Analysis of Figure 1 shows that depending on the mission, which was awarded to the
joint forces, the aim of the operation is determined by the highest priority.

One of the biggest challenges facing the commander ot joirces and the
commanders of the components it is to protect their own forces and resources in the
operation. As the risk for their own forces is higher, and so the challenge Commander
(commander) is big and it must take all necessary measures foothetion.

Avoidance of collateral damage or minimize them to an acceptable level creates the
conditions to maintain the battle rhythm of the operation. Assuming concomitant losses
above a certain level can result rather than the (requested) undesirable afid they
lead to a negative impact on the course of the operation and / or desired end state.
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Legal principles in deciding the application of firing hit the goals are threefold:

A F-iwhegher there is a legal justification for an attack on a targe

A S e dsotmetessary to inflict a blow to the firing target;

A T hadbligatory use of proportional force for scarfing impact on the target.

Failure to comply with these principles may cause excessive negative effects on
civilians and be defineds a violation of international law. Moreover, political leaders
and commanders could become the subject of massive criticism to affect heavily on
military targets, allies, partners or national targets. Commanders of NATO operations
appreciate the presextion of the lives of civilians. Servicemen from all levels (strategic,
operational and tactical) must demonstrate these vaiubs use of force to perform the
military tasks and avoid collateral damage.

COLLATERAL OBJECTS, DUALUSE, AND HUMAN SHIELDS

Accompanying losses are unintentionally or accidentally injured or affected people
and / or objects that are not designated as military targets during the application of the
firing stroke. These losses will be considered a violation of the law whenatteey
comparable to the expected military advantage to cause operational shocks and fires.
When considering the collateral damage is necessary to take into account at all levels,
protect vulnerable nemilitary objects (accompanying objects), aims to douwlsle and
living shields.

Objects that are defined by international law as a civilian -(niitary) are
considered protected. Their knowledge is the basis for development of the process of
destruction of the goals and they must be described in the rulésefeonduct of any
military operation.

The rules for military conduct are issued by the competent military authorities legal
situations which outline the circumstances and constraints under which the joint forces
will begin and / or continue combat optoas Opposed forces.

Protect vulnerable nemilitary objects can be divided into two categories, as is
determining their sensitivity. The codes for each order processed by intelligence with
standardized escription (Table 1

778XX | Diplomatic Facilities, Foreign Missions, and
Nongovernmental Organizations

776XX |Religious, Cultural, Historical Institutions
434XX | Medical Facilities

721XX |Medical Schools

72300 | Medical Interest Site

496XX | Civilian Schools

75300 | Civilian Refugee Camps

75900 | Prisoner of War Camps

775XX | Government Detention Facilities

43210 |Sewage Waste Facilities

439XX |Dams

438XX |Dikes and Other Water Control Features
77700 |Libraries

Table 1 Core nestrike list category codes
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In the first category are protected vulnerable-nalitary objects.
As such are defined:

A Diplomatic offices, -mittaryeprogety mi ssi ons a
A o natioasin the area afperation;

A Religious, cultural, historical instit
A Ilnternational organi zations (UN, NATO,

and norgovernmental organizations (International Committee of the Red Cross and Red
Cresent, "Amnesty International"), property, equipment and personnel;
Civilian and military medical faciliti
A Publ i c edu c-aitilianoschadls, callegesy univetsities and institutes,
but those military;
A Refugee camps;
A POW camgeprsoasyd st
A Facilities that after the destruction
sources and rivers;
A Dams and dikes whose destruction can ¢
In the second category includes protected from martial lawevaile normilitary
objects.
As such are defined:
A Nrilitary units;

A Civilians places, such as stadi ums,
recovery;
A Public facilities that are used to t

civilians, gas stations, transportation facilities, fire, post offices, police stations and other
financial institutions;

A Farm equipment;

A Facilities with an unknown destination

A Prot ect e d-miltary objects aan beechanged(for the US President or
the Minister of Defence), which is reflected in the rules for military conduct.

If there is an eisting joint target list (JTL)and/or RTL, they shall be used to focus
the IC and prioritize their MIDBproduction and review efforts for possible 1Strike
entities. If a JTL/RTL doesot exist, established special engagement zones, named areas
of interest (NAIl),or designated search areas may serve the same purpose. If none of
these existcombatant command personnel shall attempt to refine the scope off@ffor
the IC by geographic/regional priority. For urban areas, the priorityfidlass:

Priority | City Size

1 National Capital

[\e]

Regional/State Capital

Cities with population over 250,000

Cities with population over 100,000

Cities with population over 20,000
All other

Table 2 Urban Area Priority List
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No-Strike entities mst be named distinctly with aassigned identification (e.g.,
basic encyclopedia (BE)) number&Dffix) ard classified by their functionality with an
appropriate CATCODE IAW reference €acilities must be geospatially defined as
discrete entities with a precise GRfuality geographic center and corner point
boundaries. They must be enteriedMIDB to supportvalidation by the appropriate
authority and realistic targeteconfliction during the conduct of combat operations. If
required, combatantcommands may request IC supporor fNo-Strike entity
development. Development of new nominations should be requestwa the
nominationdatabasehange request (NOMICR) process IAW subparagraph 2.c. below,
with amplifying information provided via-mail to the appropriate RAGRequirements
to support development of existing entities in MIDB shouldtdemitted via Commuity
OntLine Intelligence System for End Users dvidnagers (COLISEUM).

Coordinateselating to physical N¢trike entities are produced and maintained in
MIDB. Accurate positioning ophysical NeStrike entities is essential for minimizing
collateral damag andcritical to the CDE process.10 Since automated CDE tools depend
on accuratelots of the NSL to ensure valid CDE results, care must be exercised in the
methods used to derive Mgtrike entity locations. Coordinate sources lisbedow 1
meter contrded image base (CIB) on TableAG3 are not accuratenough to provide
reliable depictions using automated CDE tools. Propadguired GPS coordinates
should be used to cue and further refine $toke locations on imagery (reference k).
Orthorectified mao imagery should based whenever stereo imagery is not available.
Sources for deriving positiondhta are listed below, in order, based on accuracy:

Priority | Coordinate Source

1 Digital Point Positioning Database

2 Precise Orthorectified Image Datasets
3 CIB 1 Meter

4 CIB 5 and 10 Meter

) Uncontrolled National Technical Means

Imagery with Rapid Positioning
Capability
Table 3 Sources for Deriving Positional Data

No-Strike entity information is likely teome from avariety of sourcegparticularly
after an operation begins): CSAs, Services, Components, JI&0@ljtion partners,
I nteragency partners, e dtakeholder Rnesy romidatedNs s o f
Strike entities for MIDB entry through th@EMINI portal1l If stakeholders do not or
cannot have access to GEMINI thémey must pass the required information to the
appropriate combatanbmmand NeStrike Coordinator for data entry into GEMINI.
Stakeholders may not reguly communicate with combatawbmmand and the
information they provide may be either incompletedifficult to validate. To facilitate
the positive identification, location, anealidation of NeStrike entities, combatant
commands may utilize the JIACGs well as command CSA and coalitipartner
liaisons. Despite the GEMINdrocess outlined above, combatant commands can expect
to receiveinformation from interested parties by fax, phonenail, or visits from
stakeholders. Commands must reacih to subordinate commands, alliesalition
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partners, host nation, and the JIACG to refine-Siske entity information and
encourage stakeholder participation and feedback.

DI A6s GE Mibabetl poét foproduction and dissemination BADB facility
and unitrelated intelligence is the approvetethod fornominating new possible No
Strike entities. When doing so, agencies sfallbw the NOM-DCR guidelines and
procedures established within GEMINI. Asminations are developed, agencies shall
provide as much information g@®ssible. Location angource of information is critical.
Identify the entity byCATCODE to ensure it is forwarded toet correct RAC. Agencies
shouldensure contact information in GEMINI profile is current.

Important attributes in reportingoential new NeStrike entitiednclude, but are not
limited to: date of nomination, country, entity nanegordinates (suggested format
DD.MM.SS.SSSX/DDD.MM.SS.SSSX) docation with GPS or priority 1, 2, or 3
coordinate sources preferred usiWgrld Geodetic System 1984 (W&®) Datum (se
Table CA-3), coordinateaccuracy, perimeter boundary, number of personnel at the
facility and work schedules (if known). Important attributes for reporting and/or
nominatingvirtual No-Strike entities include internet protocol (IP) or uniform resource
locator (URL) addresses (or other uniquely identifying features in cyberspadedhe
geospatial location of any physical systems or nodes that utilizeitivbal network.
Requestor provides point of contact, organizatioomad address, phone, and fax
telephone numbers for validation purposes.

Protected or collateral objecttegories may be modified by tis®cretary of Defense
(SecDef) or President as the military or politisituation dictates. Changes to these
categories will be reflected wperation specific ROE.

DUAL-USE TARGETS

Targets characterized as hayiboth a military and civiliarpurpose/function are
characterized as duabke. In most cases, dusmetargets consist of facilities/structures
associated with senior governmental levebmmad and control, national
communications infrastructure, media centerational power and petroleum, oil, and
lubricants infrastructure, industriécilities, and public utilities providing support to the
civilian population andhe military effort.

Theremay be objects (targets) with a double use (purpose), which is most commonly
used for civil and military purposes.

As such are defined:

A Facilities for command and control of
A Infrastructure of the national communi
AMedia centers;

A National El ectrical and oil facilities
A Industrial facilities and public facil
campaign.

Objects (targets) with dual purpose can also be objects protected by law, but
occupied by troopsand also by paramilitary fighters. Protected by law structures
occupied by soldiers performing military task lose the legal protection and are considered
military targets. Based on current intelligence commanders are responsible for defining
the predominainfunction of structures protected by law and whether the purpose is dual
purpose.
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The rules for military conduct any operation provide rights and / or bans strikes not
targets dual purpose.

Irrespective of the rules for military conduct civilians workinighin the target dual
use should be considered as collateral damage in their assessment, according to the
methodology used by NATO.

HUMAN SHIELDS

As a separate category of objects can be created define human shields. They are
civilians or unarmed groupf people who are about acting military order to prevent
impact on it. There are cases where human shields are voluntary participation and
support actions of the opponent. In this case they lose their status as protected and are
valid military objectivesIn other cases, hostile could force to compel civilians to shield
military objectives. These persons are protected and will not be defeated (fired). Only
involuntary human shields should be considered for the evaluation of collateral damage.
If the statusof human shields is not clear, apply the most restrictive rules and they must
be protected as vulnerable norilitary objects (accompanying objects).

Accompanying facilities are civilian and naonilitary objects, structures, machines
and materials that dwot support the activities and / or functions of the opposing military
or martial abilities.

The report does not contain classified information
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CULTURAL CHALLENGESND ADAPTABILITY OFTHE BULGARIANTROOPSN
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Abstract The report outlines some key challenges wheorking in a
multinational environment and the role of organizational and cultural barriers to
adaptability of the military for effective cooperation and interaction on missions in
multinational and coalition military operations.

Keywords: multinational units, coalition, adaptability cultural obstacle,
missions

A progressive increase of multinational forces employed in several missions under
the aegis of United Nations (UN), North Atlantic Treaty Organization (NATO) and,
recently, European Union (EUgpresents one of the significant changes within the
armed forces of European countries +tn the

nationalityo we wusually mean any kind of
nations, but in detail we have distinguish between horizontal cooperation and vertical
integration.

In the last few years, in a trend towards a growing integration, soldiers of different
nationalities have more and more interacted and cooperated under an integrated

command structure?ar t i cul arly, this phenomenon was
sol diers, but not only for them: the Ain
phenomenon.

Cooperation and progressive integration represent a major challenge for the military
organization, symbol of unity and national sovereignty and traditionally reluctant to
change. It would not be rash to uphold that the European armed forces have played an
essential role in the development of national identities and in the strengthening, even
though wars, of the concept of natistate. The idea that the armed forces are a symbol
of national sovereignty and a fApublic goo;
and military thought of European elites and in public opinion in general.

Military sociologists define this period as postmodernism and outline sommon
trends in the armed forces, in the first place seems to be a change in the purpose of the
armed forces. The traditional purpose of war is gradually shifting from the exeaitio
missions and tasks that until recently seen as typical fearexample, participation in
international operations, peacekeeping, humanitarian and rescue operations, restoration
of statehood and establishment of civil infrastructure and-quostict etc. Another
aspect of the postmodern forces is increasing convergence between the military and
civilian field in ensuring security.
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More and more often is necessary soldiers to work in a multinational, mixed gender,
multiethnic and multicultural environemt. They meet different cultures their
colleagues from other national contingents in the coalition and the local population in the
area of operation, the various types of armed forces, etc. In third place seems increasingly
greater use of multinationfdrces authorized by international institutions. A direct result
of this trend is the increased communication of the military in a multicultural and
multiethnic environment, which requires different competencies than those in the
performance of the tradimal role of the army. Not least as a general trend seems to be
increasing and the full integration of women in the military forces.

In this report special interest are trends related to the growth of-etiitnoal and
sexual diversity among the staff thfe military organization and the internationalization
of the armed forces, which is expressed in ever greater use of multinational forces in
coalition operations.

To be an effective military organization, it should encourage and imposes a model of
intercdtural relations based on the principle of harmonious-operation of
representatives of various cultural communities.

The time of homogeneous forces both nationally and internationally passes. There is
a broad consensus among the people who make théodedis security and defense, and
among researchers that political legitimacy and saving resources are among the most
important advantages of the multinational coalition operations. Moreover, there are
publications, according to which, in racial, ethniajteral and gender relation military
contingents prove more effective in today's military operations, which require specific
skills, often different from the traditional skills of war.

On the other hand, the question of the operational efficiency of thnational
coalition forces remains a serious debate. A number of recent studies indicate the most
important barriers to operational efficiency objectives of the different countries
participating in the coalition, doctrine, logistics, levels of educatiod training of
military forces, language barriers, leadership styles, restrictions on the exchange of
information and more.

Described reasons can be regarded as organizational and cultural barriers to
adaptability of soldiers operating in a multinatiomald multicultural environment and
are largely related to the preparation of the military leaders and their teams for effective
integration in the coalition forces. In this study, we pay special attention to cultural issues
and cultural adaptability of sdkets at work in a multinational environment.

The term cultural adaptability denote a person's ability to understand and realize
their own and those around him preconceptions, stereotypes, prejudices based on cultural
differences and adapt as needed to Enmaximum effective achievement of tasks team.

Consider cultural adaptability as a critical factor for the effective integration of
Bulgarian troops in the multinational and multicultural environment, because cultural
differences can not only have a direffect on successful cooperation, but also to leave a
mark and thus indirectly influence on every element of daily operations in coalition.

Multinational coalitions can be described as a group of peepkaders and
followers together in teams repredagtvarious national cultures, with different levels of
training with different organizational structures, doctrines and concepts, various
procedures for decisiemaking and different levels of technological development.
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Results of surveys show categorigdhat in this extremely complex ensemble lack
of skills in team work in a multicultural environment is one of the most important
barriers to effective implementation of tasks in the multinational coalition.

Therefore we think training leaders and thearhs in this respect is one of the
critical factors for improving the effectiveness of coalition operations.

To be effective in today's and future multinational military operations, leaders need
to be military professionals in the traditional sense, lad be able to interact with many
civilians actors in the area of operation and perform tasks that are not traditionally
perceived as military. They should be able to perform complex rgdesely military,
but also a mediator, a soldier, diplomat, soldied statesman others.

Moreover, military leaders should develop a strong coalition and joint culture as
future military operations will be multinational, joint and with the participation of many
civilian structures. At the same time, the mix of roles dolelad role to crisis and
tensions in the professional military identity, which some authors warn.

Estimates of the experts regarding the factors influencing the efficiency of
multinational coalitions can be combined into four groups.

The first group incldes factors related to organizational structure, such as
connections and hierarchical relationships between the different organizational units.

The second group includes factors associated with the management of processes in
the organization, such as theyvof decisioamaking and sharing responsibilities within
the organization, creating a clear and consistent understanding of wormwood, tasks and
procedures, a common vision and shared responsibility, exchange information between
coalition partners and otte

The third group includes factors associated with people in the organization. As
examples there may be mentioned recruitment and staff development, cohesion,
motivation, training, rotation periods, satisfaction of participating in the mission,
leaderstp skills and more.

The fourth group includes factors associated with organizational culture as norms,
values, communication skills in a multicultural environment, trust between the coalition
partners and others.

The first two groups of factors can be definas organizational barriers to effective
multinational military operations, while the latter is more associated with cultural
adaptability. The third group of factors people in the organization include
organizational and cultural barriers. Of coursds division is conditional because often
organizational and cultural barriers between them.

One of the most frequently mentioned by experts organizational factors that
adversely affect the effectiveness of multinational operations are different periods of
rotation of national contingents and the lack of synchronization in this regard. Which
leads to the necessity of adaptation process to be repeated several times and difficult
communication between servicemen.

Regarding the duration of the period of ratatiof experts did not reach consensus.
According to some of them the duration of a mission from 4 to 6 months is not enough to
absorb the position and working to build a social network to facilitate the process of
exchange of information and decision makiat the same time, some experts warn that
a possible increase of the rotation period of 6 months would lead to problems with the
mental stability of the military as a result of the large levels of stress when conducting
high-intensity operations.
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Another important factor that affects the organizational effectiveness of
multinational operations is the lack pa a system for extracting lessons learned to assist the
process of training the next contingents. Experts suggest that rarely anyone interested in
theexperience of soldiers returning from the NATO operation.

Experts unanimously highlighted as a factor not conducive to the effectiveness of
coalition operations, different training systems in Member States and the lack of
standardization in this regard. &lproblem is exacerbated when there is not enough time
for immediate preparation for a joint operation, especially if it involves countries from
NATO and partner countries.

An important factor that affects the organizational effectiveness of coalition
opertions are the selection and appointment of suitably qualified people in the right
places. There is a feeling that some nations do not employ enough qualified people to
positions that are available to them and thus impedes the work.

Experts pay special atttion to the lack of good communication of the different
organizational levels and a positive attitude among the soldiers themselves to exchange
information. This affects the quality of the process of decision making and raises
questions about the trusttveen the coalition partners.

Along with those factors that influence the effectiveness of coalition operations and
managementelated processes in the organization, experts point to some factors that are
already known. Among them are the problems withtéthnological interoperability and
especially different information systems, lack of common doctrines and strategies and
differences in the provision of resources for coalition partners.

Not least attention should be paid and factors that may be debkesbpolitical
military and operate at a strategic level. Here we can mention the different national goals
of states participating in the coalitionimpose national restrictions on the use of
contingents, sometimes experts question the security forcaheeéfective execution of
tasks.

Among the most important cultural barriers continue to be insufficient level of
English proficiency of the military, which is not native language. This leads to
difficulties in communication with the coalition partnersffidulty in perceiving the
nature of the tasks and the sislflation of those who do not speak the language well
enough. A major problem is the special English language and abbreviations, which some
experts define as ft hi r dhaslaaothersidethemiliary, NAT O
for whom English is the native begin to perceive the coalition partners who do not speak
the language well enough as incompetent appear doubts in terms of cooperation and
reliability coalition partners.

This situation requés a change in the style of communication military personnel for
whom English is the native language. Experts recommend to avoid the use of dialect
words, slower and more clearly to pronounce words, to observe the reactions of the
interlocutor and otherghese are ways to minimize the effect of insufficient knowledge
of English by coalition partners and to improve the overall understanding of the goals
and objectives of the operation.

Another important barrier to the effectiveness of multinational opemstiis
associated with the culture of decision making and implementation of process
management in the military organization. This is directly related to the different national
cultures. For some nations is typical centralized type management processthdrite
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give priority to decentralized management and provide more power to the leaders of the
lower management levels in the military organization.

The second aspect of the management process that experts identified as important, is
connected with the culre of avoiding making decisions due to "fear of possibly wrong
decision." For some nations is characterized by learning from their mistakes rather than
from good practices and even stimulate this process. In this sense, their soldiers do not
understand éw there can be any fear of making a wrong decision.

The third aspect of the management process that experts say deserves attention is the
Aforientation to task for spending the tin
large extent this attitude iassociated with different leadership styles of coalition
partners, determined by different national culture. In the first case it comescadiesh
direct leadership style where the problem sets and seek his resolve as quickly without the
need to collectadditional information and attract resources. In the second case we
witness the sealled indirect style in which leaders sought the maximum possible
information to make a decision and tries to mobilize informal networks to accomplish the
task.

Of course,these communication styles are typical not only for the leaders but
followers in the military organization as carriers of different national culture. The
problem is that in their clash sometimes occurs feeling too disrespectful attitude in direct
placingof the problem or the desire to avoid it if too many are looking for justifications
and explanations.

The next factor that experts identified as a barrier to the effectiveness of
multinational operations associated with different military culture of thentces
represented in the coalition. In some nations dominate traditional military culture, while
others are more highly developed culture of postmodern armed forces. This problem
arises especially in a situation when performing a peacekeeping opevdtitnusing
heavily armed forces.

Not least the experts suggest that among military personnel from different countries
in the coalition often seen different perception of the role of women in the military, their
capacity for participation in internationaperations, the effectiveness of such operations.

Those cultural differences, which do not exhaust the entire range of possible
barriers, definitely create misunderstanding between the coalition partners and strains of
working in a multinational environménTherefore, they require careful analysis and
targeted training of soldiers for participation in multinational operations. The problem is
not the existence of cultural differencesomething natural in multinational coalitions,
but in the lack of abilit of servicemen realize and understand their own and those around
him prejudice, stereotypes and prejudices based on cultural differences that above we
were defined as cultural adaptability.

In order to improve the effectiveness of multinational operatibissnecessary to
follow the following considerations.

First is the preliminary preparation for the operation. Experts agree that officers
from headquarters should get to know before you go on a mission, to be trained together
as a group to have prior garience in joint coalition environment and know well the
procedures for decisiemaking in NATO. According to them they are required common
doctrine and standardization of training for participation in multinational coalition
operation.
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Secondly it is neessary to pay special attention in the rotation of national
contingents and staffs positions in order not to lose valuable lessons from the experience
of their predecessors, and to be transmitted to the next shift. So military personnel will
learn from mitakes and best practices of its predecessors, and headquarters or division
will become a learning organization.

Thirdly, experts recommend to prevent dominance of any nation in the operation
headquarters, this means giving preference to multinational muatehe model leading
nation. Such an approach they believe will give a boost to the construction of identity and
the Coalition will contribute to the perception of the operation as NATO operation, not in
the interest of a particular nation. Crucial liistrespect is to use only the symbols of the
Union and national symbolism and demonstration of national identity to remain in the
background.

Great attention is paid to the effectiveness of the processes of exchange of
information between the coalition gaers. The problems here are, on the one hand,
reluctant to share information because of national regulatory restrictions, on the other
hand, a lack of technical capacity in some nations. In any case, the difficulties in the
exchange of information higlghted as a very important issue obstructing the effective
management of processes in operation headquarters and the formation of a common
understanding of the situation. This is a matter of trust between the coalition partners.

Elimination of all nationakestrictions on the use of forces is also among the most
frequentlymentioned recommendations with militgpglitical nature. Experts agree that
if there are national restrictions, it is better not to conduct a multinational operation. All
nations in the @alition should have shared respehtities and be able to rely fully on its
coalition partners in any situation. They are of the opinion that the existence of national
restrictions called into question the credibility of the partners in the coalition.

The fourth group of recommendations is related to the creation and development of
cultural adaptability when working in a multinational environment. These include
training for intercultural communication in order to achieve openness and receptiveness
of foreign culture- both the local population and colleagues from other nationalities.

Next experts pay special attention to building leadership skills to manage different
racial, ethnic and cultural teams. Not least cited as a key factor for the success of the
operation building and development of informal social networks and informal
communication between military personnel of different nations. According to them, they
must use all available opportunities for people to interact with each other informally.

In conclusion we can say that the foregoing literature review suggests consensus on
a number of points. When groups possessing diverse cultural and organizational
backgrounds must work together, differences among them can become major
impediments to missioruscess. Gaining an awareness of these differences is a necessary
first step in developing strategies to overcome these differences and forge effective
working alliances. In nearly every coalition operation, personnel from diverse groups are
expected to irgract effectively in order to achieve mission objectives. Knowledge of
inter-group variations in core cultural values and their related behavioral consequences
can help to promote positive intgroup relations. Implementation of planning,
coordination, coonmunication, and training processes that are designed to meet the needs
of diverse groups is required to increase the effectiveness and efficiency of coalition
operations.
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On the whole, much work remains to be done. There is a need for access to
empirical studies that test theories and models in this area in order to develop a
knowledge base for informing policy relating to multinational military teams.
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. Introduction

Distribution system design is the strategic design of the logistics infrastructure and
logistics strategies, which deliveeproducts from one or more sources to the customers.
Because ofhe longterm impact of the distribution system, the interrelated design
decisions, and the different objectives of the various stakeholders, designing a
distribution system is a highly complex and data intensive engineering design effort
[2,8]. The resultsof the models and tools have to be very carefully validated. The
uncertainty of the forecasted data has to be explicitly incorporated through sensitivity and
risk analysis. The final configuration is often based on the balance between many
different factes and many alternative configurations may exist. However, modeling
based design is the only available method to generateqhiglity distribution system
configurations with quantifiable performance measi{Bgs

Il. Exposition

I n todayds g wopd, dofpgratians face ghe oontinuing challenge to
constantly evaluate and configure their production and distribution systems and strategies
to provide the desired customer service at the lowest possible cost. Distribution system
design focuses on thstrategic design of the logistics infrastructure and logistics
strategies to deliver the products from one or more sources to its customers at the
required customer service level. Typically, it is assumed that the products, the sources of
the products (maufacturing plants, vendors, and import ports), the destinations of the
products (customers), and the required service levels are not part of the design decisions
but constitute constraints or parameters for the system. Distribution system design
focuses a the following interrelated decisiofig]:

1. Determining the appropriate number of distribution centers

2. Determining the location of each distribution center

3. Determine the customer allocation to each distribution center

4. Determine the product atlation to each distribution center

5. Determine the throughput and storage capacity of each distribution center

The data analysis and synthesis phase of the design project will be highly dependent
on the individual project. The overall goal of this phasedo create a data set that
contains valid and agreegon data for all the major components in the design project.
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For many objects in the data set, there may be only a single data value, for example, the
longitude and latitude coordinates of city. Foheat objects, the data can only be
described by statistical distributions and their characteristics in function of possible
scenarios.

For example, the demand of a particular customer area for a particular product may
be stored as its statistical distritmrtitype, mean, and standard deviation for the worst
case, besguess, and best case scenarios.

All the data for a distribution system design proj&§tis typically stored in a single
database. Using a database allows the use of database validet®ant consistency
checks. Tk data is organized in function of objects and their characteristics. Similar
objeds are collected in classes. €lmost important objects in a distribution system
design projecf4] and some of their characteristics are describéke following.

The LocatiorAllocation model considers manufacturing facilities (plants),
customers, and distribution centers (depots). It determines the location of the distribution
centers and the allocation of customers to distribution centers bas@dnsportation
costs only. The distribution centers can be capacitated and flows between the distribution
centers are allowed.

The algorithm starts with an initial solution in which the initial location of the
distribution centers is specified. Thisitial location can be random, specified by the
user, or the result of another algoritfigh.

Based on this initial location, the network flow algorithm computes the transportation
distancesd and then assigns each customer to a distribution center witiciesuif
capacity by solving the following network flow:

mln a a QJdIJW + a a Cjkd]kvjk (l)
i=1 j=1 j=1k=1

év =dem, k=1.] @)
j=1

aw . ¢ cap, i=1..m €)
j=1

il

L v, ¢ cap,, j=1.n )
aw-av,=0 j=1.n (5)
j=1 k=1
Where;

V\IIJ ,V - the product flows from plantto distribution centeyand from distribution
centerj to customek, respectively.
CIJ ,C - the transportation costs per unit flow and pait distance from plaritto
distribution centej and from distribution centgrto customek, respectively.
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di]- ,d i - the interfacility transportation distances from plarb distribution center
j and from distribution centg¢rto customelk, respectively.
cap,cag - The rough put capacity of plamiand distribution centgy respectively.

demn) - demand of customec

Circumstancd?2) ensures that each customer receives its full demand. Circumstance
(3) and @) ensurethat the capacity of the plants and distribution centers is observed.
Circumstance§) ensures that thtal inflow into a distribution centes equal to the
total outfow, that is, that conservation ofoflv is maintained. Tts network flow
formulation can be very effiently solved by a linear programmisglver forall realistic
problem sizes. Té result of the allocation phase is the assignment of customers to
distribution centers as given by thef variables.

m |
a. C|]\N|Ja1 + a. Cjkvjkak
i=1 k=1

X; =15 : (6)
é'l C.J'W.j + a Cjkvjk
i=1 k=1
m |
_a. ijvijq +a Cjkvjka
yj — |:1m k|:1 @)
é C.J'W.j + a Cjkvjk
i=1 k=1
Where

(aj ,ak),(bj ,Q) - cartesian location coordinates of customeradplantsk.

X;,Y; the location coordinate variables of distribution cepter

The solution provided by6) and(7) is optimal with respect to the squared Euclidean
distancenorm, and it provides suffient accuracy at this level of a strategic design
project for the Euclidean distane®rm. It should be noted that the iterative solution
algarithm based on the partial differtial equations is usually started with this center of
gravity solution as starting point. Bhlocation phase providasew locations for the
distribution centers. Based on these new locations the distances betwesridhe
facilities can be updated.

Themodels ignore the capacity restrictions of distribution centers. Alle@previous
models considered only a single product and this ignore the siagteing customer
service constraints.

Through developng a model that incorporated both capadiyd shgle-sourcing
constraintspne of its fundamentalharacteristics was that the was modele@long a
complete path from supplier, through the distribution center, and to the customer by a
single flow variable. Formulations of that typme called patfbased [6]. If a bw
variable exists for each transportatiorove, then the formulatis are said to be arc
based [4]. The difrence between pattased an@rcbased formulatios is illustrated in
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Figure 1 Pathbased formulations have many more varialhes arebased formulation
for the equivalent system. On the other handbased formulationkave toinclude the
conservation of 8w equations for each commodity and each intermediate nothe of
logistics network.

DEOGEOBAENEO

Arc-based Path-baset
Fig.1.lllustration of arc and patbhased transportation fl ows.

Several major factors such as cycle and safety inventory and taxation have not been
discussed so faMore comprehensive models that incorporate these factors have been
developed, but such models mibst used with extreme @and typically have a steep
learning curve. Th eir use can be only recommenifethe models will be used
repeatedly.

Ill. Conclusion

Th is design project illustrated again the following observations about strategic
distribution systemdesign. First, whout modelingbased decision support, the confi
guration of a distribution system éssentially reduced tatuition or guesswork. Second
through carefulmodelingbased sensitivity analysis a limited number of higiality
candidate confi gurations can iokentifi ed and submitted for fi nal selection.
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1. Introduction

The biodiesel is a mixture of fatty acid metkedters.The most common way to its
production is by transesterification of plant oils with methanol in presence of an alkaline
catalyst. The resech of the rodelling and optimiation of methanolysis reaction can be
generalized into several directionssingle factor experiments, multifactor experimental
modeling and optimisation, dynamic aadificial neural network modkhg.

1 a s e fl,2]single factor gperimentsthe factors for obtaining maximumieid of
fatty acid methyl ester&AME) in the methanolysiof sunflower oil were determined
Such analysis provides invaluable a priori information for ascertaining of the limits of
the independent variablés mathematical modelling. \¢énte et al. [3,4] have used three
factor experiment and central composite design at the linggland the optimisation of
the methanolysis. In dition, they obtained maximumurity of FAME based ora se-
cond order polynomiamathematical modelRajkovic et al. [5] used full four factor
experiment,response surface methodology, artificial neuron network and analysis of
varianceain order toinvestigate the methanilysis process.

The aim of our research wasdolvethe optimis&ion task for obtaining of maximum
yield of FAME at themethanolysi®f sunflower oilat the following conditions:

x raw material for methanolysis intermediate produciyhich has been obtained
by the technology process neutralization;

x  fourindependent vaablesi initial concentration of the catalyst sodium hydro
ide, reaction temperaturemethanol to oil molar ratiandreaction time

x the experimentso be carried out basesh sequentially generated symmetrical
design.

2. Materials and methods

The crude gnflower oil was obtained from the local sunflower oil factory and is an
intermediate productafter the technology process neutralizatiotts fatty acid
composition(% by weight) is as follows: 5.4% palmitic acid, 4.6% stearic acid, 24.7%
oleic acid, 64.% linoleic acid and 0.8% other acids. Its mean molar weight is 876.5
g/mol and the acid value is 0.56.

The transesterification reaction was carried out in a 250 tero-necked round
bottomed flask, immersed in a water bath with thermostat controlcarpped with a
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reflux condenser and a stirrer. The calculated catalyst amount was dissolved ima meth
nol and added to a reaction vessel. The sunflower oil was thermostated separately and
added to a rountdottomed flask too. The temperature was contradled maintained at

t he desi 0.#@) bylwatereitculaing by means a pump. When the metianol

sis finished, the mixture was transferred into a separatory funnel and was allowed to
settle. The FAME upper layer was then washed for four times using W% citric acid.

The yield of metianolysis reactiofs determined in volume unitsif) and subsequently

is recalculated in wight % at FAME densiif 0,87 g/cnt. The density of the product is
determined using picnometewhen the dynamiwiscosity - usng Hoppler viscosity

meter

3. Modelling and optimisation of the sunflower oil transesterification process
Coded and natural value$ theindependentvariableschosenare presenteth Ta-
ble 1.

Table 1L
Coded and natural values of the factors
Independent variables p— I;(.Q;/ecl)s x=1
Initial concentrationof theNaOH (catalyst)x, % 0,4 0,8 1,2
Reaction temperatue,’s 30 45 60
Methanol to oil molar ratiaxs 5:1 10:1 15:1
Reaction timex,, min 40 60 80

The chosesequentially generated symmetrical desigmprises two parts the first
consists of 16 experiments, while the secen8 experiments respectivelj]. The
mathematical model consisting of four factors and 16 experiments hasgféssion
coefficients

0= bo+ byxg+ boXot+ DaXat DXt DygX. Xo+ DyaXa Xar DogXo Xar DyaXe.Xg +
brxy ™+ oo™+ 3% + bag X4° 1

01 predicted FAME yield, wt. %

byi mean response;

by, by, bs, byT the firstorder model coefficiest

D12, b3, Dray, Doz, o4, 1341 interaction coefficients

b1, boy, a3, by T quadratic coefficients of theadependent variables.

The results of theigld of the FAME for the fist part d the experiment arpresented
in Table 2.

The values of regression coefficieritave been calculated based on the following
equetions|[6]:

bo=a X021 vy + 0 Xiog Zad i @
b=e Z%f: 1 Xju - Yu &)
bii=g X2 X Gjuu 4
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i 16 2 e 16 2 16
b“_czuzl xiu'yu + dz;‘: L=l &=u=1 x;‘u'yu + p u=1 Mu (5)
v, T experimentalield of FAME, wt. %;
a, p, e, g, ¢ constants

Table 2.
Part 1- matrix of the experiment and yield of fatty acid methyl esters
Yield, wt. %
) Coded values of the factors Relative
Exper M| predicted, o | "%
X1 X2 X3 Xq ’
1. 1 1 1 1 64,1 1,5 97.5
2. -1 1 -1 1 86,7 123,4 42.4
3. 1 -1 -1 1 80,2 88,2 10.0
4, -1 -1 1 1 81,5 95,7 175
5. 1 -1 62,8 11,0 82.3
6. -1 1 -1 -1 82,5 118,4 43.6
7. 1 -1 -1 -1 76,1 837 10.1
8. -1 -1 1 -1 76,8 88,2 14.9
9. 1 0 0 0 82,9 83,0 0.1
10. -1 0 0 0 88,1 87,9 0.1
11. 0 1 0 0 83,4 84,1 0.9
12. 0 -1 0 0 87,2 86,4 0.9
13. 0 0 1 0 84,7 82,3 2.8
14. 0 0 -1 0 83,9 86,2 2.8
15. 0 0 0 1 87,8 86,5 1.4
16. 0 0 0 -1 83,4 84,6 1.5

The values of the regression coefficients asdculated Table 3) for following
values of the constants [@ = 0.236111, p = 0.069444, e = 0.0 = 0.625andc =
0.402778.

Table 3.
Values of the regression coefficients for Part 1 of the experiment

Regr_e§S|on Value Regrg§3|on Value Regrg;smn Value
coefficients coefficients coefficients

bo 88.122 b1 -25.188 D34 -1.438

b, -2.475 bis -11.563 b1y -2.619

b, -1.115 b1 -2.188 b2 -2.819

bs -1.975 bos -27.688 bss -3.819

by 0.935 b2 -2.063 D4 -2.519
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The comparison between the obtained experimentally and the calcyiels! of
FAME, based on the mathematical model, manifests large relative error of the predicted
values (97,5%nd 83,3% Table 2). Therefore, in part 2 we conducted eightitiond
experimentswhich results areshownin Table 4.

Table 4.
Part 2- matrix of the experiment and yield of fatty acid methyl esters
Coded values of the factors Experimental yield y,
- wt. %
X1 X2 X3 Xa
17 -1 1 1 1 83,4
18 1 -1 1 1 85,8
19 1 1 -1 1 74,2
20 -1 -1 -1 1 77,8
21 -1 1 1 -1 79,0
22 1 -1 1 -1 81,4
23 1 1 -1 -1 71,3
24 -1 -1 -1 -1 74,1

The values for the regression coefficieate calculated using formula2 to 5 for
parts 1 and ZTable 5). These have been calculated based on thergmental data
presented iTables 2and4 and using the following conditions:

x number of the experimeni¢ = 24;

x values of the constanf§]: a = 0.229167, p = - 0.0625, e = 0.055556, g =
0.0625andc = 0.39583

Table 5.
Part 1 and 2 values of rgression coefficients

cootfoonts | VAUe | Coficents | VAU | Cocficenss | Value

bo 87,78 b2 -4,53 bss -0,006

by -2,84 b3 -4,46 b1 -2,28

b, -1,86 D14 -0,27 b, -2,48

bs -0,41 b23 -2,67 bas -3,48

by 0.935 b4 -0,26 Daa -2,18

The subsequent step was to estimate the statistical significanceregitession cde
ficientsand also tacheck the adequacy of the madel order to evaluate the above, we
used seven expemnents at the centre of the plah values of the indepdent factors:
= 0 55 0 0 8nd ~=0. The results were the followindg = 88.5,z = 86.5,l% =
86.9,lz,= 87.7,lz = 87.5lz = 88.4, [z = 88.1. Based on the method presented in [6], the
calculations showed that thieteraction coefficientdy,, b,, d bsy (Table 5 have the
following values- 0.26875,- 0.25625 and- 0.00625. Their absolute valuaee less than
the Feiica = 0.365[6] and therefore were excluded from the mathematical model.
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The final equation in terms of coded factors for qa#d polynomial model is
presented in the following equation:

0= 87,7819 2.8389%, - 1.8611x, - 0.4(66x3 + 1.89%5x%, - 4.5312%%,
T 0.458xX3 - 2.6688xX; - 2.2831x, 21 2.4831%,% - 3,483%%- 2.183x,2  (6)

The mathematical model germed sufficiently well at gnicance level of 0®
because the dispersioatio S%.s/ ¢ was 3.356 and is lower than the vahfeF,ca =
3,999[6].

The graphicablisplayof the mathematical model is a surfg€ég. 1), every poit of
which is thepredictedyield of fatty acid methyl esterat specific values of the foaom-
planatory variables.
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Figure 1. Surface plot of FAME yield as a function of the methanol to oil molar ratio

and the reaction time athe catalystdading 0.8% and reaction temperature’@5

The aim of the optimisation is to determine the values offéictors at which
maximum FAME yeld is obtained. In essense, the absolute maximum of the
mathematical model has to belculaed. This can be done byegtby step investigation
of the mathematical modelt step 0,1 ofall complanatory variablesthe program
i Pr o jcadculatesthe FAME yield of all combinations of the factdrsalues The
outcome isat what values the maximunield is obtained. The apjeld program presents
the results in the following way:
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Therecalculationof the coded values intwaturaldimensionsndicated(Table 6) the
following paramaters for maximumeil at tre methanolysis of sunflower oil
Table 6.
Conditionsfor maximum yieldof fatty acid methyl esters

Factors Natural values MaXImg/om yield,
Initial concentrationof the catalysNaOHXx,, % 0.4
Reaction temperatue,’s 55.5 89.6
Methanol to oil molar ratiox 8.5 '
Reaction timex,;, min 68

The experiments based on tfaetor values of the maximum showe&#AME vyield
87,7%(2,2wt.% error) density0,871 g/cm andviscosity4,6 mnd/s.

Conclusion

We created mathematicatodel of the sunflower methanolysis process based on
sequentially generated symmetrical design of four factor experimenteapdnse su
face methodology. This model allows the determination of the FAME yield at the whole
surface of the factsrdimension defining the influence of the separate factors and their
interaction and in addition defining the optimal solutions based am advance
established categories.
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CONCLUSIONS

1. The combined transports provide a significant reduction in the cost of traasport
tion due to the integration of multiple activities in one operator. Their fundamehtal a
vantage in terms of customers are the opportunities for better preservation and protection
of goods during the transport process due to its compactness (pallet, container, mobile
bodywork, etc.) without the need for transshipment and other manipulafitriis
leads to a decrease in the delivery time of goods to the recipient and optimize the process
as a whole.

2. The carbon emissions in the atmosphere is at times less in combined tensport
tion. The ecological effect to protect the the environmesigisificant.
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Abstract. With the accession of Bulgaria to the EU Bulgarian producersprotected from
competition as much as they are protected and European producers. This greatly expands the
possibilities for increased trade in goods and services, both domestically and internationally.
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CONCLUSION

The preparation of thorough and detailed traffic forecast and the demand in this
regard of transportation anddistics services in general and types of transport directions
to determine the quantitative dimensions of all external and internal factors for different
scenarios is essential for determining the need for development network in the country.
Bulgaria's acession to the EU, following opening of European markets and the freedom
of movement of goods and services gives reason to predict that both the transport and
logistics sector will evolve with increasing rates similar to those in the EU.

Jdisj tcOkteO:

1. RoOdse, [ ., 14 dO fwoLddlsi SCktdhtsej, MY
2. temddesea O, t., 24 ftjoi todzj B3 usdzzdnS slsts
| sedfmlsd¢ O, B®3B 10, 2013, M. 36

3.10MsSd dgO [#¢ L O tOL 9 dlsdddeidz® tc s lOsHhRic g 6 ©
jigoated 2013

167



- . . B X . X . ° o x ~ -y o,

- - ~ -« =, Jd = ¢ v« [

alsiW¥Wodz t. [ Otddzse

t. 11 dzeOtedw, wuwtsWdw 1606, BEd "uvslsdis,|
[dzdflsj teilsets 20 BleBtEOdROSO
ud dz. +4815,9-mdl:3tefik76@yahoo.com
¢ dztsls OWepf Oyd tsdeded Is § ufiedfs steffigh JE O tsted d fMdoe
wowoQOls 90ydO Mmi MisOo dzO YOfgls ls BGBiKHdEIE 08
BStcHBo dIsj Wwdkisjs@disbt®@Ooydy dzO0 f tsdzj Is dzO dzd da st «
dzdIsj MmMtej HMIse O. 1l ®@OLjtdOodzO | dzOftc @ dcl d® tc dath
sBtstelzHO® Odzj, HOLYydyd, ddzHdSOlststed d Mdac dzOdzd I
LO tsBjSldodzdw Ctdzlstetsdz

sdzf yso d By OMdesls dz0@ fdzjsdlsj, OodOYydrt
HOludyd, ddHdSCOlstd, MdcdOddL Oktsted, ¢ dofd!

AIRCRAFT INSTRUMEN TATION CLASSIFICATION

Stefan R. Marinov
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Abstract: Aircraft instrumentation, sensors, indicators atisplay mechanismare
importantcomponents of the airborne avionics, including théoard units for regisa-
tion of flight data of aircrafts. The article provides classification of the aircraftuinstr
ments, sensors, indicators and signaling devices, presenting their significance for th
objective control.

Keywords:flight safety aircraft instrumentatignsensors, indicators, display maeh
nisms, classification.
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Abstract This article offers an origial ISARimage optimization procedure based on
impulse noiseeduction in presence of additive white Gaussian noise. Improved modeling and
information analysis of the filtering system are developed by implementation of notch reduction
algorithm over the Miary image. Simulation experiments are carried out in MATLAB
environment.

Keywords ISAR imagelmagefiltering procedure Imagepixels restoration

1. Introduction

For all Inverse Synthetic Aperture Radar (ISAR) systems high performance and
better imagereconstruction technologies andtal. An opportunity for improved
information analysis in that area is suggested to be the development of better algorithms
for recognition of the various flying objects. This task can be facilitated if the model of
the aicraft is more similar to the realying object and has a detailedructure [1].
Another approach for better image can be the additive white Gaussian noise reduction
closer to zero value.

There are many image denoising methods which are in existencethevdast
decades, originated from various disciplines such as probability theory, statistics, partial
differential equations, linear and nonlinear filtering, spectral and multiresolution analysis
due to the robustness of the systems. Recently, imagesdenbas been attracting much
attention usingmethod which is based on wavelet domain and spatial domainttaad
wavelet transform based on local contrast and adaptive mean in the wavelet transform
domain [2]. A fuzzy approach to performance measuremehtgmyscale image
denoising algorithmsan also be implemented [3].

The object recognition analysis approact
contour as best informative. Some algorithms and methods are developed to achieve
more distinctive contauof the object shown. An opportunity for image filtration with

high grade of objectds contour line retairt
The noise filtering procedure is offered by two stages. Adaptive filtration of the
background noise is processed forgpmds gener al noi se | evel r
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on the first stage. Impulse interferences produced by the peak noise are suppressed with a
digital filter offered in this paper.

2. ISAR image processing by adaptive background noisemoval filter.

The ISAR trajectory signal is received from 2D aircraft model. The distance to the
object is 50000 m, its velocity is 600 m/s, altitude is 5000 m. Linear frequency
modulation signals are used for image retrieving. The procedure is composed by range
compressin and azimuth compression using Fast Fourier Transform [1].

A model ofreconstructed ISAR image of the flying objectlin?2 8 = dix2I§rid is
used for the experimeim presence oGaussian white noise with constant zero mean and
variance 0.01 anéisalt and peppem oi se wi th density O0.02. T
and impulse interferences produced by the peak noise rasented on figure 1 as
isometric projection(a) and pseudaolor map (b) of the 2D flying object.The
experiments are developed in MATLAB environment.

The results after the first stage of the filtration process are on figiajeahd(b).

120 . -
100

a0

] S

40

20

0 20 40 B0 a0 100 120

(b)_

120

20 40 B0 a0 100 12.D
(a) (by)
A d 6 RetanstructedSARImage offlying objecti before and after adaptive filter
processing: isometric projection (a) andand pseudaolor map (b) and ().
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For the adaptive filtering a filter with linear argument is used to adjust its value
accordng to the local variancesf t he each pThexagdptive filtebimgiisg ht n e
effective in additive noise smoothing of an observed noisy process, assuming known
stationary signal and noise spectra of random noise distribution. The first stage of the
filtering is held my means of the Wiener adaptive filter. The local mean and variance
around each pixel are estimated in this filtration process:

A adi.j) @
NM i,jin
Zz—aaz(i,j)-nf, 2
NM i,jlh
wher e dN-by-M lodalhneighborhood of each pixg|j) in the image with
brightnesd(i, ). The new brightness value for each pixel is produced by:

A, j) = m+ (a(I i-m. 3)

where(# is the noise variance. If ¢hnoise variance is not given, all the local estimated
variances are used in the procedure.

3. Clustering-based image thresholding for graylevel image reduction to a
binary image.

This transformation algorithm is used for the general background naoisetien of
the image interferences and object outline preservation. The image is transformed into
matrix of binary data.

Ot suds method is used for automatically
the classes of pixels following the histogram be timage (foreground pixels and

background pixels) [4]. The two dimensionill pixel image with L graylevel values is

processed to calculate the probability of
graylevel:
f
pi:l\lll )

where i =1 L is the number of thresholdf, is the number of pixels with values

corresponding to thresholfd. For one thresholdt)( segmentation need the pixels are
assorted in two classes.
- Cl with graylevel fallithg in thresholc
- C2 with graylevel falling in thresholds numberéd-[ 1 ,L]. é
The betweertlass variance is calculateg:

2 _ 2 2
sg=wm(m- m)” +w,(m - m)”". (5)
For binary segmentation thgtimum threshold* is defined by maximizing inter
class variance 3 :
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t* = Arg{ Max [s 2 (t)J} ,wheret =1 L. (6)

The results of the receptor field graylevel transformation in binary values are
presentedn figure 2.
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Ade. 2. Il somet ri c pecolar mapgh) of thenimagesajterthen d  p s €
clusteringbased imagéhresholdingand binary image creation.
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4. Rejection filtering procedure for impulse interferences of ISAR image.

Additional filtration procedure is needed in the next stage for removing the residual
impulse interferences of the image. The rejection filter offered is designed for binary
image processing, monolithic silhouette presence is implied. The processing is held for
removing random impulse interferences without silhouette damage but correct some of
its malformations.The difference to the known rejection filtration is the changeable
aperture.

The filtering procedure experiment is executed in several consecutive cycles. Zero
value is used for the border pixels from the first and the last row and rcadfirthe
matrix of the receptor field. The image is divided to rectangular parts of first order,
second order etc. in dependence to the total number of pixels of the aperture that are
influenced at once.

The first cycle is processed with parts of firsderi.e. 1x1 pixel area of the image is
affected; the aperture needed is 3x3 pixels. All pixels of the image are on the beat
consecutively but the border ones. The pixels brightagasrecalculated according

A, =sigr€floor%8+ai'ng’ ™
6 ¢/=+ a
Qg1 Gy Rgja

W=suma,, 0 a;, (8

Qi1 B Qga
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Where | =2,127; j=2127; a | is the current value of the pixg|j)

brightnessW is the sum of the brightness values of the neighboring piﬁglp;is the

new, recalculated brightness value of the pigglj) as shown on figure 3. THiéoor
function round off the value to the closest integer in direction to zero.

@

Figure 3. Processing with parts of first order

Having eight neighboring pixels with zero intensity the current pikef)is also

zero filled as shown on figure 3 (a). The same pixel is filled with value of one if more
than seven pids with that value are situated in the surrounding area that tfigare 3
(b).

Procedure with rectangulémage parts of second order ocessed on the second
cycle- every2x2 pixel area of the image is affected. Each part of that size is regebsent
by five variants shown on figure 4.

@ (b) (©

L i}

(d) (e)
Figure 4. Each part (2x2) of the image is represented by five rectangular sfepes

(b), (), (d), (e).
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All the image pixels are on the beat consecutively except the borderloaege
parts of type(a) to (c)are used simultaneously for the surrounding of the pfkej) .

Parts of type(d) and (e)are appeared later fohe pixels (i, j+1) and (i +1, j).

Different aperture is used for each part type with pixel size of 3x4, 4x3 and 4x4
respectively. The pixel brightness in each part type is recalculated in response conditions
following.

For part d type (a):

1= Sigrgfloor%8+ aivng. where 9)
+1,j e (; 9= u

Q.51 G.1) Gqjn

;1 0 &. (10)
.1 O &1

Qipj.1 Qg Ripju

for part of type f):

A A

W =su

=sigrgfloorge\/!8+ %,ng' where (11)
e 99 - u
a1'-l,j—l ai—l,j a1'—l,j+1 ai—l,j+2

W=suma,, O 0 - (12)

a1'+1,j—1 a1'+ZI.,j a1'+1,j+1 a1'+:L,j+2
for part of type €):

Ai Aga|_ Sigrgﬂoor%& a W, where (13)
A+l,j A+1,j+1 e Q 1+ u
Gpjr &g Gjn Gy
wesum 2t 0O o e

a1'+l,j-1 0 O G?Jrl,j+2
a1'+2,j-1 a1'+2,j a1'+2,j+1 a1'+2,j+1

The processes held in the rejection filtering procedure are shown on figure 5 by some
typical examples for illustration of the impulse interferences removing as well as missed

pi xels restoration for the objectds sil hot
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Figure5. Isolated spotsliminatonand si | houetteds mi ssi ng
Aperture is changed after the first and the second cycle.

The filtration procedure is carried out for image part of type to fourth order, as the
disappearing of object details is rhgzobably if bigger and more detailed aperture
usage.

The results of the rejection filtration procedure over the image form figure 2 are
shown on figure 6.
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5. Conclusion.

The image after denoising has a better visual effect. The procedure can he used
performance evaluation and coanjzon of contemporary denoising methods. -Self
learning or genetic algorithms as well as fussy logic implementations can be used on the
next stage if the silhouette of the object is partially damaged or result produced is
insufficient for objects classifation.

The results othe digital filtration and image optimization algorithdevelopedcan
be used for ISAR observatiortechnigues andsubsequent image recognition
developments.
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A VISION OF THE EVQAUTION OF THE SYSTEMVMIAN-COMPUTER"

George N. Mazadzhiev Dimitar T. Doychinov

NATIONAL MILITARY UNIVERSITY "VASIL LEVSKI", FACULTY "ARTILLERY,
ANTIAIRCRAFT DEFENSE AND COMMUNICATIONS AND INFORMATION SYSTEM

Abstract. This paper explores the technological transformation of theesySman
computer" and its components in the coming decades of the 21st century. Inaugurate the
relationship in the development of computer and human, tendencies to personification of
computer to artificial intelligent person, humaimmproved to "poshuman” and human
computer interaction to state of regulation between comparable reasonable subjects,
communities and civilizations.

Key Words:man, computer, artificial intelligence, system, evolution

1. Introduction

Nowadays is considered unquestionableersial role of computing in the devplo
ment of human civilizations. Many concepts characterize-oiwhile computer present,
and future of hyper connection, nanotechnology and artificial intelligence. In this co
text, the paper investigates some aspetthe development of the "humaomputer”
for the coming decades as a result of the expected evolution of the mechanical-and bi
logical components. The analysis covers three conditional phasatern (posPC) [5],
advanced (ubiquitous computing [3]) caintermediate. The dynamics of the machine
components on study: computer paradigm computing entity role and priority ofieomp
ting, system connectivity, conceptuality and cognition, interfaces and interaction and
personalization. The human component isdugéicators: development role, tools, liec
nological dependence.

The aim is to present arguments mutual influence between the system components,
accelerating technological evolution, to reveal the nature and direction of their transfo
mation and the conditns for sustainable perspective of human civilization.

2. Technological evolution of the mechanical and biological components

2.1 Postcomputer phase

Communication and information technology in the first two decades of the 2ist ce
tury is defined as "postomputer'. Accelerators of this evolution are innovative
knowledge and concepts in complex scientific areas, as well as breakthroughs @ produ
tion technology.

Major computing paradigms are using the computer as a tool for information support,
partial repacement of human, global socialization, distribution of computing services
and streaming content.

Common computer is mobile and ulmbile used with cloud services. The first
generations of handheld systems are supporting [2, 5].

Computer as a systemasitonomous, with passivexecutive role with elements of
proactive and significant standby. Computing is the dominant activity, involvingdzonsi
erable mental resources. Systematic interaction is closed type, accomplish if necessary
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and sensory conneoti with reality is minimal. Ultra mobility increases the frequency of
the working sessions and minimizes its duration [5].

Implement sensor fusion technology [18] and some context sensitive applications
voice interfaces, location tracking, route, healtttus and lifestyle.

Cognitive bionic architecture computers and neuromorphic components [¥} (Sy
APSE - IBM, Qualcomm, etc.) are developed. According to a Goldman Sachs 2014
report, humanity "is on the verge of a rapid growth in the development and atii-of
cial intelligence". Numbers of specialized uses of Al (Artificial Narrow Intelligence,
ANI) are implemented.

GUI are dominant, but more receptive computers, combining perspective interfaces
are developed. Multi modal communication is achieved bgldpg 2Ddigital images in
various incarnations that mimic the movements of the lips and can express emotions
(virtual head "Zoe").

Personalized virtual assistant services are offered. Virtual avatars are created by the
image, video and answer a dozen does (Lifenaut). In this way aspects of human
appearance and behavior are imitated. Research work on improvingl8presence
voice modules, advice, motivation, appearance and some empathetic reactions (table 1) is
doing.

In the postcomputer stage blogical components of humaomputer system ised
fined as an assisted person. lIts role is leadiagtively interacting with the real and
virtual world, set goals, identify problems, decomposed them of tasks to the computer.
Basic tools to support manyrgiessional activities are mediated reality (augmented
reality/virtuality, mixed reality), biological augmented virtuality, telemedicine, and some
virtual simulations of simple systems in the surrounding world.

Informational support systems [4] for cogméiimprovement of human potentiain
training or in real time are implemented. Aspects of cognitive and physical abilities are
intensifying [11].

Technological dependence of man comes in many fermsmofobiya, addiction,
mixing real and virtual persoliy. Increasing social segregation, time virtual life-d
tachment of individuals from the established social and cognitive experience. Released
pursuit of seclusion and denial of real life (table 2).

2.2 Intermediate phase

In the next evolutionary stagé lbumanrcomputer system can be described as symb
otic and synergistic (humanistic intelligence HI) [17]. The purpose is the enhancement of
human capabilities by mobile computer, interacting with cloud technologies. Digital
transformation of the physical wd is in progress, M2Mcommunications are dominated
[2,9]. A new type of interaction with "smart" spaces arise. Specialized applications of
artificial intelligence (ANI) are wide distributed.

The computer is practically invisible and permanent part cfqued space (access
ry, smart clothing, implantable module). It functions as a natural extension of the mind
and body and can be defined as adapted (prosthetic) computer. Priority of computing and
initiative for system interaction is determined flexiblydasynamically by the userthe
aim is always ready for cooperation and controllability. His attention is-fiezn be
directed to physical objects [5].

Multimodal computer sensitivity to environment and consumer behavior allows to
build a model of the gzific environment, profile of human needs and behavior. $usce
tibility to current and aggregated context of the physical and social environment is
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achieved with hardware and software sensors and contextual machine. Potential partial
mediation between maand the real world adaptation, expansion and filtering of user
perceptions of reality arise [2]. The expanded connectivity and receptivity to the real
world and man is a prerequisite for advanced cognitive function in several specialized
areas.

Symbioticinteraction (SI) is performed seamlessly, on background, context and m
bile in real time. The voice interface is dominant. (DARRAe "Universal translator").

The computer gains more personality by set of modules empathy and programmed
conscience. Emplic module contributes to the emotional contact with the computer
through empathy placebo (expression and intonation of the voice, the avatar emotional
response). The aim is computers become emotionally intelligent and socially qualifying
machines, adaptév and adequately responsive to the people. Ethical regulator (R. C.
Arkin) observes rules and laws, including the ability to choose between evil and "less
evil", acceptable and unacceptable behavior. Ethical adapter minimizes damage from
certain actions.tlis subject to seldapting to the user. Violation of technologicalo*m
rality" causes a change in the "behavior" of the computer (analogue of bad conscience in
humans) [1, 6, 10, 20@]table 1.

In the intermediate technological phase biological comporgefitinctionally &-
hanced person, in many cases cyborg. For this purpose are used symbiotic computer
implants, bio cybernetic technologies for functional prosthetics sectors in the baain (R
cine), replacement of organs or tissues, nanorobots. Back(8, Btephen Hawking
foresees this phase of human development, compensates the biological limits lwith tec
nological methods with the words: "Humans have entered a new phasedésigitfed
evolution."

The man owns, operates and constant controls accomgapgrsonalized infe
mation space by selectively amplifies/attenuates /edits your situational awareness. An
essential tool for this is indirectly by computer perception of the environment. Massively
develop thoughtful virtual simulations of the consciawsld (second land) for progse
tic research in several specialized arestsategies testing in crises and conflicts.

Userdés | ife is functionally intertwined
rate (as used to the shoes and clothes). Sepadatairsence of portable computer makes
psychological discomfort, reduced work capacity, and limited functionality of human
(table 2).

Table 1
Computersystems component
Phase Postcomputer Intermediate Ubiquitous computing
r;oslgzgﬁsewt)por;fandhﬁzal loT, f2f, Ubiquitous  computing fabri
Paradigm P asynergistic humacomputelhyper connectivityAl, AGI, ASI,

artificial narrowintelligence

(ANI) system intelligence smart spaces.

Notebook, ultraportabl{Adapted (prosthetic)carr

Computing resourceghandheld accessories, cldcomputer, cloud computin artificial general intelligencéGl,

artificial superintelligence ASI.

computing, ANI. ANI
Role Passiveexecutive ro!e witl Partial autonomy, adrolled Equality / co_oper_ation or donan|
elements of proactivity by the user. tion (of supeintelligences)
Computing Dominant activity Secondary activity Autonomy

Full observability  an

I ) Full potential interaction wit]
manageability, interaction

bilateral control rage

Closed type systemati

System connectivity interaction if necessary

needed
Contextuality Initial phase of contejContextual sensitivity Equivalent (at AGI) or hype
sensitive applications. cognitive  functionality ifjcognitive skillg
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Phase Postcomputer Intermediate Ubiquitous computing

Cognition specialized fields. (superintelligence).
Interfaces and Dominating . GUI.' D°m”_‘a“‘ voice 'm.erfac_Analogue of intethumar
interactions Development interacti adaptive, multimody relations

computer. interface. )
Personification Basic persong Advanced persongAtrtificial intelligent personalitie

complectation. complectation. superinelligence.

Table 2
Human systems component

Phase Postcomputer [ i Hddej dft 5o M dsj st lsa]

Technology strengthened

Growth Aided human improvedhuman,post human

human.
Role Leading Control; poratble personaCoopgra_tion | compiion /
computing resource. submission.
Bio-cybernetic technolod Ubiquitous networ

Support systems mediat
R dzf Is talls dgj |reality, biological OJ first

virtual simulations

mediated perception, part/telepresence, advanced vir
virtual simulations of th[simulations, virtual reali
conscious world. sensory.

Forms  of  dependenc
Technological addiction, nomophobiiProblems of symbioticcom-
dependence seclusion and denial of rgmitment

life and others.

Coexistence of biological al
e-civilizations - merger o
acquisiton

2.3 Ubiquitous computing

Computing paradigm about phase of ubiquitous (pervasive) computing features with
scalable smart spacesomputational resource is distributed and invisibly merged into
the physical world that is becoming ubiquitous intelligenvironment [2, 3]. Cloud
solutions are not centralized server farms, and ubiquitous computing fabric.

According to [8, 12, 14, 19], the achievement of adequate computing powerfand di
ferent specific approaches (reverse engineering brainjnggibvemen architecture,
etc.), thirties of the 21st century is expected a breakthrough in efforts to creating an

artificial gener al intelligence (AGI). It
other things, involves the ability to reason, plan, solvéleras, think abstractly, co-
prehend complex ideas, | earn quickly, and

Back in the 90s, Vernor Vinge popularized the term "technological singularity” as
pending state when artificial intelligence will evolve teuperintelligence ISI (Artificial
Superintelligence, ASI) [19], exceeding the cognitive potential of the best human brains
in practically each area. Singular leap in technological level is characterized by Ray
Kurzweil "law of accelerating returns" [14Dthers expect the emergence of AGI and
ASI much later [13].

The script for equality and cooperation with people is more likely to AGI as-an a
tribute of artificial (E) personalities with physical (android/robot) or virtual formaav
tar). It may be repragted or copied biological, psychological and social substructure of
personality. Their communication platform is completeerbal, nonverbal (facialxe
pression, body language, tone of voice) and emotional.

E-personalities emulate human cognitive systenrairiing them to acquire
knowledge and skills almost instantly. Cloned by doubling. They are capabledpf
movement by transmitting information for reproduction. Interaction "huotamputer"
is transformed in an appropriate analogue of ihtenan relatias. Ethical and legal laws
may regulate the relationship of humanity and the emergitgrenunity as a basis for
postcivilization.
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The artificial superintelligence accumulate and develop millennial experience and
knowledge of humanity [12, 16]. There Isetpotential for mediation superintelligences
between people and the real world such as encapsulation by sensory virtual reality [15].

Along with widely-distributed computing resource superintellect forms ecosystem of
cognitive computing a scalable arctécture and algorithms emulate capabilities of the
brain uptake of multimodal information, take in mind past experience, acceptance of
decision and sekéducation.

The outcome of the parallel existence of human civilization with that of ASI is-und
termineddue to uncontrollable such technology. Competition may lead to conflict and
domination of superintellect with a final digital transformation of biological civilization
(table 1).

After computeraided and technology strengthened man, in the next phasecadva
bio cybernetic and nanotechnology nature of man provides greatly enhanced cognitive
abilities, full control over the emotional, psychological and physiological state, extended
biological life. It can talk about a new, improved human speiciisp o snta ntbu t hat
better control the physical and living world (Ray Kurzweil, Exponential Financereonfe
ence, New York).

It is possible to copy the human mind and character ipelEsonalities (a project of
DARPA "Restoring Active Memory"). The boundary betweetural human intelligence
and artificial intelligence blurs. It is possible alive virtual copy of a particular person
inhabits the cloud and examine real inhospitable worfds example by hyper conne
tion with bionic body. Another option is digital imntality after brain death, when the
electronic personality (in a physical body or virtual incarnation) continues to function
and coexist with its traditional surroundings.

According to the dominance of the competitive advantages coexistence of biological
and electronic civilizations is possible or biological society is transformed completely
into the electronic and/or virtual (table 2).

COMPUTER PERSONIFICATION TECHNOLOGICAL SINGULARI

c|-- PC -->| AGI |——|>|J-COMMUN|T§IE :[ ARTICIAL | :
A A A H A - SUPER
: : :| INTELIGENCH :
: o i — :
Rela : 8., g 1\ ‘ Indefini- :
HCl S| tion- : 23 5 c>: ! teness :
ships| - £C S A -
i - | - v
: > i VRTUAL |
o y A : o HUMAN :
oh y : i 1| cviuzaTion]
( H )__@_ pH ) | HUMANITY] £ i :

HUMAN ENHANCEMENT POSTCIVILIZATIO?  ECIVILIZATION

Figure 1. Evolution transformation of the system "hurmaro mp ut er 0

In Figure 1 is presenteal summary diagram that illustrates the evolution transfo
mation of the system components and their interaction for the three phases. On the one
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hand the computer C developed to portable computer PC and atrtificial general intell
gence (AGI), which endedsitgradual personification-gersonality. Therefore it arises
and ecommunity. Stages of development of biological components are technologically
assisted human (H)strengthened human (SH) and improved posthuman (PH). They
reflect the relevant technologlceapabilities to overcome the limitations in the slow
biological evolution. Humawcomputer interaction (HCI), which is characteristic of the
stage posPC, developed in symbiotic interaction (SI) and finally in analog of -inter
human relations. There arerglitions occur postivilization, uniting mankind with e
community of smart people (physical or virtual nature) based on appropriate-gtpaial
system. It is possible that over time virtual part to dominate against biological humanity
in quantitative ad/or qualitative terms.

With the advent of artificial superintelligenee difficult controllable technology
evolution reaches the singularity. The balance in relations with human civilization is
undefined, human civilization is transformed to virtual.

3. Conclusion

The dynamics of the system "maomputer” based on the facts in the psisge
computer, as well as technological advances and trends for the intermediate ghase. E
trapolation of ubiquitous computing is associated with estimates of anbbgenacies,
as well as expertise and analytical predictions of scientists with reputation and executives
in leading I'Fcompanies. The results are summarized in the conclusions:

1. Human interaction of computer evolution and gradual personification tiziattif
intelligent person is confirmed: development of neuromorphic architectures, expanding
functionality (standby, receptivity autonomy, cognition), more complete communication
platform (verbal, nonverbal and emotional), evolutionhafnarcomputer interetion
throughsymbiotic interactiorin analogue of human relations (cooperation, competition,
moral and legal regulation), increasing the potential for imitation/copying all sabstru
tures of the human person;

2. Computer dependence of human evolution veaked: technology requirement,
symbiotic link, cyborgization, functional synergy of an individual and human civilization
from the development of computer technologies;

3. Personification of the computer is a function of his cognitive potentisd base
primitive imitation of personality qualities evolve to artificial intelligent person (physical
and/or virtual form);

4. The prospect of physical convergence and fusion of system components (phase
ANI - unnoticeable formation, symbiotically and synergistjcaelated to the human) is
changed into comparable people, communities and civilizations (phase AGI and ASI
autonomy, cooperation, competitiveness, domination, ingestion).

5. The relationship in the development of system components is transfornoechgo f
of mutual influence between individuals, communities and parallel civilizations that
require legal status and ethidabal regulation..

The condition for sustainable mutual relations of cooperation is adequacy of human
moral and ethical standards dedal system of each evolutionary stage and the extent of
their perception in parallel civilizations as a primary regulator.

REFERENCES

1. jtedjL ddz ., [ stcOdz'e d 2 ydzy HTBIE.6 WRIS o
http://lenta.ru/articles/2015/02/19/killerrobotethics/
190



2. T OLOHYdJo 1., dfJydodzdL JteOdzd ¢ tS&Y ¥ Isi tod
9789549681-62-8.

3. ] OLOHYYdjo | ., ltejntsH €1 i3 § se M W nls @O
Mfdm@@RdjrRsuy L O BlsBttOdzOIls A$SY13112i,5606dzd, 2014,

4. [OLOHYdjo |., | sBddzded fdMmisj &sd i O d dab
ftedstedisjlsd d ddzse Oydd oICH, o 83 dedzs Bt Sis B tk® dzC
6 dzd, 2-064,[BSN1B1B2i 5605.

5. TOLOHYdjo 1., [ tsBddzdzd ISBNIEFI5A4063G62-8.2 Iz d3j dz,

6. ulsQotclz &, JdHjdzdv o2 dEEEBEPY O d@&ISBRAdH KO
9786191630400, 2014 ,-148 5, fj. 125

7. Armnon Amir, Pallab Datta, Wililam P. Risk, e.a. Cognitive Computing
Progamming Paradigm: A Corelet Language for Composing Networks of Neurosynaptic
Cores. IBM Research- Almaden, San Jose, CA 95120. HTML. URL:
http://www.research.ibm.com/software/IBMResearch/ multimedia/lJCNN2013.corelet
language.pdf

8. Ben Goertzel, Ten Years ol The Singularity, 2014. HTML. URL:
http://goertzel.org/TenYearsToTheSingularity.pdf

9. Friedemann Mattern, Christian Floerkemeier, From the Internet of Computers to
the Internet of Things. HTML URL:www.vs.inf.ethz.ch/publ/.../Interoéthings.pdf

10.GartnerHy pe Cycl e of Emerging Technol ogi e
2015. HTML. URL: http://speckund.ch/2/gartrAeypecycle-emergingtechnologies
20142015/

11.Mazadjiev G., Biemechatronic Technologies Create Supmyopers, ICT
Media, Special issue, SeptempeComunication&Information Technologies for the
Defense, 224, ISSN 13112 5605, 2009.

12.Nick Bostrom, How Long Before Superintelligence?, Linguistic and
Philosophical Investigations, 2006, Vol. 5, No. 1, pp-301

13.Paul G. Allen, Mark Greaves, The Singtty Isn't Near, MIT, Technology
Review, October, 2011. HTML. URL: http://www.technologyreview.com/
view/425733/paubllenthe-singularityisnt-near/

14.Ray Kurzweil. The Law of Accelerating Returns, 2001. HTML.URL:
http://www.kurzweilai.net/thdaw-of-accéeratingreturns

15. The future of hybrid tech and our 21st century commute, Toshiba & lan Pearson,
2015. HTML. URL: http://www.communicationforce.com/wgontent/uploads/
2015/06/Toshiba_Futuef-Tech-Report_EngliskDesign.pdf

16.Tim Urban, The Al Revolution: Té Road to Superintelligence. HTML.URL:
http://waitbutwhy.com/2015/01/artificiahtelligencerevolution1.html

17. Steve Mann, Wearable Computing: Toward Humanistic Intelligence, University
of Toronto. HTML. URL: http://n1nkl.eecg.toronto.edu/ ieeeis_intrdf

18. Steven Sinofsky, Supporting sensors in Windows 8, 2012. HTML.URL:
http://blogs.msdn.com/b/b8/archive/2012/01/24/supposiergsorsn-windows-8.aspx

19. Vernor Vinge. "Vernor Vinge on the Singularity". San Diego State University.
Retrieved 11 April 2013

20.Vi k Ka n weaduman Hukhangarian Law: The Law of War in the Age of
Robotic Weapons, 0 626,20Blr var d Nat 61l Sec. J .

191



dpdzj CMOdzn &, pulsif @ of Otcd dets

Mt . 1] dect¥tafdw , 1592, BRdz,"Ke. [ OLOtctse"
RdzMIsdlskls 5 SlBtcOdzO Al oW jste L9 jlsOdz |
ud dz. +359-mail2a2kald/@di.mod.bg
2t . 1) deeeMafdw , 1606, Blzdz. "utldziejd T 3
Jdddmisjtemisets dzO lsBttOdzOIs0O
v j dz. + 35 9mal stefk16®yahpo.com

THE ENVIRONMENT IN REFLECTED RADIO SIGNALS FORMATION

Al e x and e r! Stefan RK Marirow

Abstract One of the reasons for the adverse effect of multipath propagation is a
reflection of the radio signal. Key factors to evaluhte reflectivity ability of environment is relief
and urban buitup areas. In the paper are discussed possible sources of 3D models of urhgn built
areas. Analyses have been made of the data structures in architectural 3D modeling.
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<<Feature>>
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<<Feature=> <<DataType>>
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. . <<Feature=>
CityObject 1 . i
+ |+creationDate : xs:date [0..1] ‘W e <i<DatIa;}fe>>
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<<Union=>
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ImplicitGeometry . f gmi::Point +name : xs:string [1]
+mimeType : gml:CodeType +uri - xs-anyURI [1]

+transformationMatrix : TransformationMatrix4x4Type
+libraryObject : xs::anyURI *

0.1

<<Geometry>>
gmi:: Geometry

relativeGMLGeometry

Ade fBhdLi t yGML o UML ftojHilsOo W dzj

193



PolssBOdL Odsls s dL o dzd yOdzj @20 HOdedzd s
Mo jYHO HEBs (toddzOcOdz dO MmsWiskzjtejdz ddefMlistslzds
(eXtendedMarkup St r uct ur e) XML MmbkzizicO. 1 sfdzd HC
d dz¥ sledi@0Is0 d fj fHHI YO0 s ftseojyibts Mmi ote]

[ e MotBBHAEsHBMIS] §jd dLissydds o0 ¢j sdjl
fdtshd j MoWbskzjtedsksEartitddzts® g dd g d 80 dzg fpdzts 2 3 [
shdse dzdw jCteOdz dzO L tetOdflatfts > jedadsj st dipkd jfnded] y dz®
MeteQHaj.o Cdzs yo© Mj dBIYHE HOO MdMmisj dddzd o Ote( ¢
d d3j dzegacy 3D Buildingsf 3D Imagery

] Oted Odzlsi Is dzOH fgls@aky dzjztep@ecHPcBLIdingd | tco iHzO Y O
dzts B §{ 1 d dzmis o j dadjivds LoD LGRS L e s&H O OhH OH jdz Isted d
HO BIiHJ fMjdiCkdeOd d HO BIi HOI dLodj yj dd d
ZOMmlstswh jlsts dL fMdzj Ho Odzj MO L dzOud d3d H Olstadzd Is j
czCIsdo dzOIsO G jtsd3jlstedw dzOL Btcl yieigzflr Sls b8 gzO O
My M Hil 6y 0Ol o Mlis CedBENasCIQ IofAs OifiOW th VDG 02 dzfs o
"stedi®ls [ © ¥de. 2 e ftwiHmMisOs k@ zYBRts O sis d d
Slsdesh jdzdj S 58 dLodzd yOdsj dzO ¢ jtsd3j btedfudzd = C
d3d oz sBJ CIs.

library_geometries l Y . geometry 1..0?_‘_‘ r o mesh 1. ﬂ_‘
type = complexType ':|" RN |z| type = complexType ':|" R type = complexType ':|"
1.1 1.1
[+] type = complexType ]
vertices 1., ﬂ_| 4 e input 1.1
E‘ type = complexType N E‘ type = complexType

1.1
triangles 1. :f_; —_— [+] type = complexType
1.1 t
type = string

1.1

Ade. 2. Jitdjltedydd RO©OClkjtdmisdSd f) fidc

[te2c O o] L3y dzsMls L O ftedHisBdo Odzgj dzO H Odzdz
W iste B3O 20 f tofsc to Odgdzd W 1 QOBISARA fisldASHc O Oh Pp sl5 I
XML dff t6ts 6 tc O dgdztsj (dz@® daff gl fiac j lzo ON dlsj dzd & O dzdzq
Ui MO btezHdesfls, Iss L O dL o dzd yOdzi dzO dfi-Odzdzd
s HO BIi HJ] ddeMsOdzdteOdz o ftotsmdzdw s § telisc teORJ
sjteWi2fmjd BsHbkd M §ted dzOc adiils &z0 f tets¢ tc O dzdzd W

14d BBEZCt o @jdafflsy O dz0 ftescdetsL qtsOdzgj dz0 EkMd
ttOL f totsmistc Odzj dad § fr]o HOdzdzdIsj L O dzsCOy®Ovlso d
Is © fI’]GtGOHO (cjitstej W thq’telfegag:y)SDBmIMSHcQLdzﬁzq’dzuaadﬁg
CitteiWjtcedticQdefzd 28 IBJEIS fMj Mi HI 6y 0Ols o Is.
KMLYW @2 dzi Is fi s J M JiydodzdL JteOdz XML tBj SIS,

194



1dzdL €0 Hi i dfneaRkejady 30sBuillidgidzs dsH Hi tey O Mdzj |
G . sls Tri mble Navigati ooml iLneni f 8dlsOdO j3 D4 BW

[6].
tekedwls t©OLGEdzj yHOdz 9 Oted Odzls dzO Isted 3 tedzts
3DImagery 8 Ghdeseo OlsO Md dL ff tsdi s &teffstdisid) d @ tcdzO
ZOE Odzj ks dzO IkisL d o dMsC lis jzEddsHEbils dmg dds jif tsdi s G
ftejHsMisOea jdzd L O odLEZOddJL Oydwy Isted d3 teded BH
jtedlststedd, oSd ydljddds d e jyjlsts ctdj Bd

description 1.1
type = complexType

Style 1.1
|| type = complexType

Location L. P
type = complexType e =
]

type = complexType pnl ol type =string

Scale L. P 1.1

type = complexType T N~ type = string
1.1

type = cDmDIExTVDe

Ade. 3. |jttj¥]tsdtOdggady3DfBoifidg®@c Odzj dzO d

MmOtOSCIsj gdm@msmtcg " jdedjIsts & floseteOd3dzslss 5B S
Ud btedditddlsy BBJSlsd daf HBsecOls HO B HOL M
ftejHodHidz dqdzsjteW j2Mm L O HBMISI §f Ht HOdedd L O
si. YvYOflsduydzs tejh jdedigfsH & L MHtEORO@BEIsEZOJ&Ddz |
stsLd Mdzzyo0?2 | ftejHdzsy jds tsls btejlsd fesdLots
sddzs o fwslsdotstjydy dzO© Mmih jMmlselze O dIsj dzduy
20 ftoj HisMIsOo [naagoratiod H Gdzdzd L e 1 O Jufgls Ot g jifStcte
sls fosectcOBOISO Googl eEart h, CiHibts ftod W

teOL dzd yj dz Mmdf

steqddsj tedzdwls qLEdzZjH j §SSOLOd o

195



H O dzdzd

J Hd2 Ho@dz Gtedls OolssteO® dL Istsydzd ¢
j ftotsHEzCIs (OB [80p edrdS tHr e2e0t1Ma
dz8imde@D d W s d

U te dalyj de § alo telp@aaphiujding¢dzy p B
Imagery(H v fi) dzts
dz0

Garching
¢

{hd

LOMstetsj dzd § dztsh d J

OBl © 3D Wor kshop

Buildings 1 toj L kdzls Olskz fiygodzdfiyi IscOdzCdipdz o s 2 j o dzd Is j
OSM i ddelsjtejmd o I©tedd3j todetslsts dEtsH | dzd s Odzj .
SlsHj dzdzO MEeteOHO i dqLYtd o O0dzj dO ©OL dzd ydzd Is
s dmMOdedj dzO tOL dzd ydzdlsj yYOMls JdfOO I£ tis daeimdshietizag ouds
d bdf dOuifsi®es@f cREJ§LziHOded ¢ Olts MoisB SH dak
BOLdOded ddalsj oW j2md o @, {lscteldiice dzO {foted LHEA@sdpL] QL
d LO HBsfMmisi §f Hts HOddzdlsj dzO Isted d3j teigfwv dEsH dz

i =
TCq0r 4y,
S,
&=
R ”

DAPTEL
“ Mg,

Ly, .

ABCKL | @

F
Ad&BRLGEGAZjH ol aOSK/ISim;ﬂg@JsBuitdﬁmgs

1 0 fte] Hdztsy j dzd WIsmpht BObuilingsM@S M j W d dzd teOdzd H o §

li goslts ©ls kkwa, LOD1 | fSi

dz0 M@ tc @EOO I4sbh dzisto ORI galzty ¢ O

H § Is 02 dddzehpEDetail (LOD).
sdydzs tej HiNlsOo W dzj
196



ZO Bh OO o dMtsyw MO0 2 dedstds tedzgdfasts W BD2 fHdso dh Os
MO &0 &sHj kO SOkt fjHsMsOow HEY dddls,
¢ sdaflstelz CHEHY tsPo @zOdZO BisH j &z e OO O ME L OH O.

11 . ustcOo dzdlsj d@j dzda)op®@ Rdffad IsgzO o s sydzd yd dzO +
dzd dz0 L Ofplstetsj dzad f dztsh

10 yjddlsjy dz0 MteOo dad Isj dzdzed ¥ Is ©dafadizg f Is jOo dz® tc H
3D tsHjdzd dz0@ MetoOHdyjd duL ®fids @ thBd dzof &2 f 56 O
Hisfisi § desfls, HJjlsO2 dzdzsi®, dz@®D s gzic de® dze3 fip® & veets
{. 1] dzeOtedw, IjdHjdzydd dz0 w©OLodlsdy .

] 56 OL OHstg fiyilsttatisstdds W 0 © j W j SIsdo desfylslsOd €z0 s j
dzd MlstcOlsdodzd ftesyjHbkted, Cdlsts j dzj sBR tSHJ S
CtsdeS toj Isded H Odzdzd WL, O SdEgSHQISHRD . d dils jfiiaitfng® O diIsj d
HO M ftejHsMisOoavwls MmdzjH ftejHjdjdd LOveCO
Gsotstedd3 L O dzdmMC O Mmisjtfjdz dzO HsMlsi §f ddimdnls. st
Hisfisi § Hs HOdzdzd L O 3D d3sH jHIEB jdp -thRbigiOfaiRidz o
dqdzsjteW j2fMm LO dLodzduyOdsj dzO € t5dzl tej Isdzdff -H O dzdzd
dztsmls . lted-l dnete@Hsjiidsl ddn d ftciHodH] dzO o] L d3s
My dzj ClsdtcOdzj, dLiIsjedvdzi d tBtOBISSCO sftej H,

[ 4 502 dzdgs B OOL Olsj dz, Cts2bts SCOLOO € tsditf dzj ¢
tojLizdzlsOls s ftoddzOcOdzy dzO dsHj &zO. 1 td ded
o jteswWisdatsmils tsls dzgj f Qo d dzdzts tsyj dgw o Odzgj dzO tslst
j COdzj dets o d Mis ¢ Odztsifyds § dp@iz PAERY IsH j 190 21dAs dzO s ©  daC

dh 0o 0O ddzlsj dzgl o detsfilsls© dz0 dL ydfmdzdlsj dzdzd Is §
ddedd o dzjfftedjdsdzde ot d3j od ddzlsj teo Odz.

l1toj HisMIsOo W dzj Isd30 Isig0ts GHAHERIEZ(C 82Asts MO dL Gt OH | C
CodmstezS ydd O MFL §B@EYdOdLOls lsteOL Wo O dlsj fi:
slydlsOdzsy &0 ¥ dLrdyjimSdky €Oy fmlses ® dzO BZOIs  t

1 Odzd Y cztstiPls 1@ G e OH j dzd 3D RBsH | dzd dz0 L©OMistets
@ZOdzj dz 5BRoOl, | CdzsytseO ftojHY sSHEBOBEFOJ KO
MdMmisy BO L O O0dzOdzdL dzO SOy Msotslsts dz0O tOH 5ot
L OHOYO, dLdmMCoON O oL OdBsHI2Mad] dzO t©OL dzd
steeOdzdL Oydwy dz0 OBl BsO | dz¢ § Qtlrj BOEY pa&zB®IsE 03
dzj COBB3] OBO CObts Ctsdsfdzj SMdets tojh jdafgz; toj L
LoOded dzgj MO o9 9 odLdwOddY o d&OjtedOdzO {
ftcOCIlsds OlsO.

U deH § dey @b p dile@ js MO o0y jdz f5C0O0L O (o
dzd ¢ 2O H Qfisdad] driz®@ B DMlstetsj dzd f detsh . RABO2Cd o
dzsotsoi o jHjdedw o ddeW stedZOYydsdzdzOIsO BOL O dzO Is|
J HO Mmj tyjdd Ctsd s odLdteOddlsj dJLisduddyd
U Mise jdz d SOyjMmlse jd OMY jCis.

10 tihdse @] ddOJ O dJL BBt dO0 ¢ 0L Olsj dd,
syYj dzSd dz0@ teOL ¢ dzj 3 H Odgtsls j dzd L Oy dza s te z®-dzd 3 P d
oajddlsy BYjdeCd 5 adyHOd d&O OoltstcO dsltcOL W
cOdzOIs O d dz¥ ste 3O Y d tsdzdz® Istj .- dasidake e d . EZmdztse d v I

>

f tc
s
]

197



s OB dzd yo 1
Hisfifldzs | Hj Izl | B30I d O ditizd ydztf @ d Is g

INSPIRE ddmé¢g odfss HO dzj HO
CityGML
GoogleEarth MiejHdZ Mt H dZ dzj dzj tidzd dzj
Legacy 3D H O dadz(g
Buildings

3. | GoogleEarth o dMmtsC fted H dZ dzd HO HO
3D Imagery

4. | OSMm o qmMBsS dzd M€ @ dzj HO H O
Simple 3D
Buildings

{ls @OEg@Elsdui NSO ¢ gkl jsupghdEaz0 dzd U dezts i

Is
Hisfisi f desfls MO twjhOoaOhd o jHBO BIi HjhO MWl

fMdMlsj BO LO OdkzOddL &GO COyjMmse st dds Ot AR ¢
ddzsj tej i o s OH3IDdmMaGeoyd g O &khple 3DMBuildings 1 s f ted yd dz
Yj Bl I@ormomtoddzj ftjHsMsOowls ddzsjteW j2f L O HE
dzd HOdded 2O 3D cBSHjdd BEYj B HO MEYsO®B), .
et lsk jjddmndt "] fosisdottej yd d@ dLejfls q dzd
Lo Cal§temBdL sdo dz® MdMisj kO LO teddj tedzs § i
6§ OdzdL Oyd™ o fj ¢ OStedlés3p BlEdigsse % j OSM

IV. 1 OCdzs yj ded

l ftejHMmksOo jddv dBOIs jptOFOdf cQ ol tsth)ElOp C d Is fiy dzj HO
OColbtsBOdL JteOdz® MdMmMisj BO L O OdzOdzdL dzOL - Oy fr
Ry desif S@zL p O dzjine Hz® M Is iothdzd OHe@ dddsd] Bk d s HizpfiE
LOMistesj dzad § dzsh d d MetwOHd, L O déOdag Qg @rg. o3t

WdSdlky, ftjHMmlsOoe jdd & %dckted 2 d 3dz-MO i
Nddzjteddze fsls HJj2flse dlsj dzdzd H Odzdzd .
lted jHARZO BIi HJNO tojOdzdL Oydwy &0 oadL JteOdzOIs G

sYOC o 0ls IstezHdetsfisd, Mol oL Odeddzfy @ MK H H T yt
sy Coifslsi tedd MdmisjBd. [fdBdLOoydw &Bsyj -+
ftesyiHkzte® L O ftejftesyimddes o 2D Wisttdols, ¢
SlsteOL W9 O ol erdzgdded. [ tekzcO o] L di3sy detsfmls L
stsydesnlsts @, ¢ d&zZOx3 HOdzj dzO GcteOdzd ydzed Mdzzyod, €O

My LOBj Mo O M fteddzOc Odzj @Oundingftasep j Is dzOISO s «
JdkjttOkztcO:
[1] D2.8.lIl.2 Data Specification on Buildingsi Technical Guidelines,

http://inspire.jrc.ec.europau/documents/Data_Specifications/INSPIRE_DataSpecificatio
n_BU_v3.0.pdf accessed june 2015;

[ 2] R ¢ [ef RY 1 Oyd tsdzO dzj dz f stcls Odz L O
https://www.esmis.government.bg/page.php?c=60&d=8d&ssefline 2015;

[3]1¢511 10 rfuauv3zl rl ﬂRIHMIMHUJ[

{B rl B . [ Ok

https//www esmlsgovernmenbg’ .01/zakon dostum)rost dannldoc

198



[4] OGC City Geography Markup Language (CityGML) Encoding Standard
https://portal.opengeospatial.org/files/?artifact_id=47&4&2essed june 2015;

[5] COLLADA, 3D Asset Exchange Schema, https://www.khronos.org/collada/,
accessed june 2015;

[6]Trimble Releases SketchUp 2014 with Expanded 3D Warehouse

and New Tools to Support BIM Workflows,
https://www.trimble.com/news/release.aspx?id=030314acssed june 2015;

[ 7] 1teOCIsdyd ME s tcl C 5o t5H s e ¢ AI0wE dztON i dz
http://www.ad&d.convfindexphp?page-ProjectHR , accessefine2015;

[8] OpenStreetMap Foundationhttps://wiki.osmfoundation.org/wiki/Main_Page
accessed june 2015;

[9] OpenStreetMap Buidings,
http://osmbuildings.org/gl/?lat=42.69703&lon=23.30938&z0om=17.0&tilt=30.0&rotatio
n=0.Q accessed june 2015;

[10] Overpass API, http://overpass
api.de/api/xapi?way[bbox=23.30,42.69,23.31,42.70][building=*|[ @ netacessed june
2015.

199



MEASURING THE CHARAKERISTIC OF NOMINEAR OBJECT
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ABSTRACT: In this paper an experimental model of-lm@ar radiolocation channel and
certain calibration methods are shown. An etalon type-lim@ar object has been used for the
calibration of the experimental model.

KEY WORDS: model of ndimear radiolocation channel, calibration methods, Aarear
object.

1. Introduction.

A major problem with non linear radars (NLR) is their short range of operation. To
increase the range of téetion can be used multarrier signals. [1,2] proposes a
technical solution with duadarrier signal.

Method for synthesis of optimal signal is still not developed. Also the advantage of
dualcarrier signals compared to singlarrier signals is not aped yet.

2. Synthesis of probe signals for mulicarrier NLR

The main property non linear object is the capability of manipulation of signals with
traditional frequency convertor. The only difference is the means of multiplexing of both
signals. In thease of NLR the multiplexing is carried out in the electromagnetic waves
propagation medium, which allows the multiplexing of multiple signals with various
amplitude, frequency and phase. Another important matter is that no working algorithm
for frequencyconversion of the probing signals has been developed yet. All that makes
the multi carrier probing in NLR and the effectiveness analysis remain unresolved.

A system of deterministic sighals has been considered. Based on the model of the
nonlinear radio bannel, we can imagine NLR as a set of generators of monochromatic
signals. The probing signal is shown below.

€D seelt) = DL Ajcosat,
whereA is the amplitude of the signal with frequemtyandN is the number of
monochromatic signals.

In particular forduakcarrier probing signal with spectral components frequencies
and¥, can be written:

(2) 5pclt) = cos(w,t) + cosle,t]).
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For weak interaction when nonlinear transformation is determined by quadratic
member of the decay of the order of Taylor, the reflected signabeaepresented in the
following form:

(3)  Sppplt) = £l + cos (D) eos ((wy +w, L),
whereb is a constant coefficient, amg=¥ 1-¥ ».
3. Singlecarrier and multi -carrier irradiation of nonlinear objects.

The intensity of the reflected sigradrp(t) exceeds one and a half times ihensity
of the reflected signal in singkarrier irradiation. In [2] has shown that for
transformations of second order deviation of the power of the reflected signal from the
average value increases proportionally with the increasing number of momaticro
signalsN in the probing signal if the following condition:

(4) =iy = Wiy — Wi,

l.e. the rate of frequency change of the monochromatic waves is equal. In this case,
the elements formation of the spectrum of reflected signal of second order invohees mo
than two spectral components of the probing signal. In partichidnonlinear
components with frequencies

(5) wp=twytay=t,+ iy =y tay =

are summed coherently.

The equality of average powers of the probing signals can have different
interpretations. In particulaif the dualcarrier signal is formed by using two antennas, to
compare the energy of the reflected signals at siceyleer and multcarrier irradiation
it is necessary to modify one frequency in a direction to reach the stfeng). In case
of equality of the average power of the probing signal flux density in stagtéer
irradiation will be greater than the flux density in duatrier. This is caused by the
increase in the effective area of the antenna twice. For th&omet be correct
comparison is important to keep the same area of the antenna system.

In [2] are compared the reflected signals from -finear objects irradiated with
singlecarrier and duatarrier signals using frequency modulated probing signals.

Using directional coupler and power divider one of the signals with average power
irradiates through one of the antennas, and the other is delayed and irradiated through the
other antenna. In the experiment are comparedahrakr signal with two antennasdan
singlecarrier signal with one antenna, which proves the significant increase of energy of
the reflected signals with multiarrier irradiation compared to singtarrier.

Multi-carrier irradiation has specific features that should be considered. thenir
is the use of ultra wide bandwidth receiver, which in turn leads to reduction of SNR.
Another feature is that the necessary linearity of power amplifiers in wide dynamic range
of transmitter has to be provideld.also needso ensure a uniforngain antennain a
sufficiently widefrequency range.

In [1] is developedon thecaseby the use of differenprobing signals fromN
generatorswith zero phases.Accordingly, the phasecharacteristics of theemitted
probing signalgio not affect thdrequency esponsef the reflectedsignals.Matters of
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interest arecases wher@robing signals are noh phase From thispoint of view are
consideredwo four-carrierprobingsignalshownbelow

(6) Sypelt) = cosfwt) + cos({e + Q00 + cos((w + 200e) + cos({w + 30)L)

(7)  S50c0t) = cos(wt) — cos((w + M)t) +cos((w + 20)t) + cos({w + 30)E)

Both 5, --(t] andf,.-(t) signals have identical frequencgsponseand thepeak
factor theratio of the maximum power at any given timgeak"to the average power)
of 5,.-(t]) is greaterthan the peakactor of 5,.-(t] a little more than twice. The
intensityof the reflected signal (in the ba@d to 2¥ + 6q) from probingsignals; ()
is two timessmallercompared to the intensity of the reflected signain probingsignal
5,-ct). Moreover, in the spectrum of the reflected signal in the case of &gip:)
some spectral coponentsvanish.

Increasing the power of the reflected sighatimes can be achieved ontyith
maximum possible peak factor, i.ethenall spectralcomponents of the probirgignal
arein phase.

When a pulse signal with a duty cycle equal to the reqpieatfactor (\N) the power
of the reflected signal ibl times greater compared to using a continuous signal while
maintaining the same average transmission powerdtircontinuous and pulse sigsal
The same applies to the power of the reflected signahudfi-carrier radiation if all
products in nonlinear frequency ranfyem 2 ¥ to 2  aretaken. It can be concluded
that when comparing the performances of different probing signals with the same
average power, it is advantageous in terms of power akftexted signalthe onewith
greater peafactor. This applies to the comparison of all statements: using ‘tailtier
and singlecarrierprobing signals.

Ra

/
( Ecc NL
\ Obj

Figure 1

Figure 1 shows an equivalent circuit of an ideal-finear object{NO), wheaein the
Ecc is the electromotive force caused by the probing sigRals the resistance of the
linear portion of the radiation and thk is the voltage on the ndimear object. All of
these voltages amelatedwith the flowing current with volt-anpere characteristit=f
(Uno)-

Transmit power of the ideal nonlinealnject is
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(8) Pap = Rc[f;-m:':

Of interest is the spectrum of the current flowing through the nonlinear object.
Therefore the relationship between the current flowing through th<imear object and
current based oprobingsignalmust be determined

9) I'=HE;
Kirhov equation for perfect nelinear object has the form
(10) Ege =IRg+ Uy

The functionlUy, = f ~*(I} is determined as the inverse valhpere characteristic
of the nonlhear object. By substituting it with (10) we get

(11) Eqe = IR+ F7HIV = F(I).
Function (11) is the inverse relationship of the requested function (9)
(12) 1= FYE:D.

Analytical determination of the magnitude of the current in (12) is difficult. In
computing enironment that corresponds to a conversion of recorded files and finding
their spectrum using a fast Fourier transform.

Calculations show that in linear mode of interac@mprobing signalwith nonlinear
objectthe combined power of the reflected signaf products of second order (second
harmonic for each carrier frequencytb& probing signat 2 ¥, 2 ¥, ...,2 %) is always
equalto thepowerof the second harmoniof singlecarriersignalif the average power
for singlecarrierand multicarrierprobing are equal Accordingly, the phase differerse
do not affect the power but influence the shape of the spectidegarding the two
signals(6) and (7) the combined power signals reflected from nelnear objectare
approximately equal. Inmodesclose to the saturation of the ndimear element the
power of the reflected signaicreasesignificantly for probing signals with low peak
factor. This is also valid foisingle-carrier probing signals with a small pedctor [3].
Furthermore, the spectrum ttie reflected signal is so blurred that impedes optimal
reception of the reflected signal.

As a result othe calculations should not expéigherpower of the reflected signal
with the use of multcarrier probingsignals compared to singtarrier Tha is why for
real experimentaremostly usd singlecarrierprobing signals.
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SYNTHESIZING AN ADARVE ALGORITHM TO ESIMATE PARAMETERS OR
MOVING TARGET
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Abstract: This paperpresentsa synthesis algorithm for adaptive filtering parameters
describing theflying path of thetargetoptimal by criterion of the minimum average
square error

Keywords: ISAR, moving target, adaptive algorithm.

1INTRODUCTION .

Regardless of the approach for the treatment ofdtlarinformationin ISAR con-
cludesin realizing the expressiofl), which represents a correlation integral of aeo
plex reflected from the target signahdathe complex conjugate thereof with a pivot
function (2).

-
4.8
2
.0 =[fte.0)|=| o Aot +1.0)d @
2
e +t,b):H(t)exnéilll—pf(f”’b)g @)
i y

ISAR used mod of "super division" in angular coordinates in which a singie
group target passes in the class of sfloeation targetThesetargetsare seen as a
combination of (N) random statistically independent elementary reflectors, filling a
regionof spacein which is thetarget. The received signdtom thetime interval of sp-
thesizindTIS) u; described by the expressi(3).

_ N g e 20 f{
80 =8BV vr) = & COIE O - 2Ry +[ve () - b|VT(t)]t+ar(t);l<I+J/op (3)
i= P @ oy

where G(b) - law describing the actual diagram of directional antenna

ﬁ(t) =g (t)ex;{j/ i} - the complex amplitude of the reflected from théhi
elementary reflector signal

R, - slope disance to the target;rt :T%

Vi (1), V+(1), a(t) - radial velocity, tangential velocity and radial acceleration of the
mass center of tharget

b; =Db. - % i=1N - azimuth of the-th elementary reflector

d - width of thediagram of directional antenpa
Yo - initial phase
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In real terms the input procgiag system in3AR enters random proces&t) repre-
senting the additive mixture of the useful reflected sigrﬁt) and wite gausn
noiser(t) .

) = &, 7) + it) | 5¢t¢— . (4)

2
where:ﬁt,E,/ V ,ar,VT):ﬁt,/)
Full statistical description of random processé"et) is carried out by densi
functional probability p[f(t)], that takes into account all the statistical properties of

random processea#(t). To determine this functional use the famous equation for
functional white Gaussian noifg 2] Is. j .

¢ T G

pl(t)] = COexn- — ﬁﬁ(t)l dtu , 5)
1
[ 2 kx

W) =40 - SLET V.8 V) (6)

Taking into account the equality
- .1 =l &DF 0- $an),

for functional received signaﬁt) equation is obtainefb]

é Ts Ts é Ts 03

pl#)] = coexp| e |}*(t)| dt- —— |§(t)| dt+—Reeexp(jy0) ni’(t)§ (t)dtuu @)
No T i
| 2 2 & 2 Hy

where §(t) - complex conjugate signﬁ(t) ;
Following [1,7] for thefinal form of the equatioffor functional likelihood of random
processesﬁt) is obtained

e Ts a0

_ _ € T, N 1 N @ 2 o
F(7) = p[ﬁ(t)/t,/]=cexp‘| .S i Gz(bi)EiZ +— & Reg3(b)E exp(ij;) 7 )#(t)%i (. 7d 8

{ 2Ngi=t Nogi=l ¢ Ts 5

e - u,

€ 2 Wy

Functional likelihoodF (/) will be usedfor the synthesis of optimal algorithm and a

device for evaluation of the parameste’ .

2 Synthesis of structure an adaptive algorithm to estimate parameters of a
moving target.

Much of modern radars operating in pulsed mode, with the consequence that the
synthesis of the basic structure of an evaluation unit ®fntiotion parameters of the
targetturns out to be analedigital filtering, b.p. It is required to obtain estimates of
continuous time paramete(¥,,a,,Vy )adopted by discrete moments in time reflected
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signal from the targef(t) in conditions of a priori uncertainty centered on the unknown
parameter/7 =||Ngg||. In such a set of random assignment procésy, at the input of
the system is a sequence of statements sidbalin disaete moments of time,,

n=123... has the form

/ﬁzg(tnﬁﬁﬁ% ' ©)
and the equation that describes the useful received signal hasithe for
8t,.77) =St 7))+ 1Ss(t /) (10)
where
2 S? 2

SY(AVSE a G*(b)Eqi(t,) co 2ke(v BV R, +a, 2 -

= e 2ty

o , € t 2l

st/ =8a sz)Esi(tn)sm}EZkg(vr - bVr ), +a 7@ :

i=1 [

At fixed values of parameter8 (7 =/,,,) priori system equations Communications

(parametes / ) has the fornj6]
% =-aEy(t) + Noom
Tl - 2£40+ o

9En® _ aEgn () + Nogm

d t (11)
EZT( )-. aEsn(t) +Noom

dv -0
dt

da _
dt

d_vr =0
dt

Or in vector form

o d“) = AT (1) + Bripolt), (12)

where 77 =|E, Ecp,-.. Ecn, Egt Espe Esni Vi 8 Vo | - mrdimensional vecter

pillar of the evaluated parameters;
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Moo (t) =[Noo.Mog.---Mog| - k-dimensional vectepillar containing the emerging
white noise message with zero mathematical expectation and torrélanction matrix
M{roonott +2)} = Noolt.7)al?) :

A - matrix function withsize[m 2 m] which has the forn5]

-a 0 0 -- -- 0 0 0
0 -a 0 -~ 0 0 o©
0 0 -a -~ 0 0 o©
A= ) )
0 0 o0 .- 0 0 O
0 0 o0 -~ 0 0 o0
0 0 o0 .- 0 0 O

B - correlation matrixwith size[k 7 k] of the emerging white Gaussian noise with
zero mathematical expectation and unknown intensigy [5]

N
2
N
0 00 0 0
B 2
B= .- . .
N
0 0 -0 4
2
N
0 0 0 00
2

To solve the problem of discrete filtration is necessary to move from analog type
equationg11) 1) to(diff equations of the typg?]

T =F by 1+ g (13)
Ci W jmts,t,.1) - matrix of fundamental solutions (transition matrix giuation
(12), satisfying the homogeneous differential equation

dF (t,,t,. ——
% = AF(t,,t,.1) (14)
with initial condition F (t,,t,) =1 ; I - unit matrix
tn
Moo = [T (. 0)oolt)dt (15)

t/7—1
- a sequence of independent Gaussian vector random variables with ze
mathematical expectation and correlation mgujx
t

5n=M{ﬁ007vﬁoT07}= ”ﬁ:_(tn,f)é(l‘)fT(tn,f)dl‘ :

th-1

(16)
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Since messagdestimation parameters )are described by linear equations dif)

and the equation of @krvation 9) is nonlinear on / , it is the task of obtaining
estimates of these parameters in the clgcgoints is nodinear and its solution is
necessary to use approximate methblds The class of approximate methods
(algorithms)for filtration is obtained by approximation (local) the right solution in a

small area of valuation significancf(t) of the filtered processUsually in local
approximation is made replacement probability densipgt,/) with a normal

probability densityN[/_(t),ﬁ(t)]. In order to make this exchange is necessary that the
following two conditiond 3]:
1. The useful signal(t,/) depends linearly on the messagé) ie.

SE7)=s®+Q h®/ ;). 17)

j=1
2. The filtered messagé (t) is a Gaussian process

Known in the literaturg[2, 3] approximate methods for solving nonlinear tasks
relatively simple ad highly effective method is "current linearizatioThe essence of
this method consists in the followinguggests that any assessment found the message

(parameter)7 moreoverit is not necessarythat this evaluation is optimal, then
nonlinear function§(tn,/_,,) in observation)?f, (9) decomposes in order of degree of

Taylor (/,,- /_,,*) and limited to linear members decomposition by analogy with the
equation(17)

41,.7,)° 4,7, )+a”§( - 7). (18)
/]

wherem - the total number of evaluated parameters
Thereforethe observatiomequation)’ﬂ“,t7 (9) was linearized and has the fof2j

Ft) =8, 7,) + ()5 +Ro(ty) (19)
where H (tn):%, &, 7)=80.7)- AT,
U

H(t,) - matrix of the derivatives of dimensionaljy x m.
The equatior{19) of complex shape can be represented by the quadrature component
of the observationi"f7 and useful signaﬁ‘(tn,/_,,)

#Sts(tnv/ ) ( /;j )+ no(t,) ; (20)

X)) = Ssty /) + @ et L
7

=1
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) =S+ 3 1550,

j=1 n

:KCM _
st

/;,j)+ no(t,), mM=(2N+3);

where )’?(t,,)

HSis(tn./n) Sy /n)
Ag)=| 4 W .
ﬂsss(tn-/ ) ﬂSsS(tnv/n )

Hlm H pm

Equations(20) and (13) are linear on/ and vector estimatexf;7 formulated in the
task of quaslinear filtration has the form

F=F oty 071+ Ko - 80,7508 1)

where K, =R,H,Vj; 1 - matrix of the optimal gain of the filter, and the equation for
the correlation matrix of errors in the filtration has the form
Ry =Ry~ RyHy (HR,Hy +V,) TH, R, (22)
where R, =F (t,,t,.1)R,.1F ' (t,,,t,.1) + D, - extrapolated correlation matrix errors

of filtration determined by the a priori equation messd.
The final type of algorithm that describes the extended Kalman filter to assess the
information parameters in discrete time is descrlbed as

E=Fa, . 0F  +RAN lSX” &,.F (23)
R, =R, - R,H, (,R,H, +V,) 'H,R, | (24)
R’z E(tnltn 1)R7 1F (tnvtn 1)+D (25)
The matrix D, is determined by the decision of the differential equ&t&hn
dD(t,,,t,,. —— - - =
%z_AD(tn'tn—l)+D(tnvtn—1)AT +Q, (26)

with initial condition D(t,,.q,t,.,) =0 where Q =BB" .

The equation$23) and(24) have recurrent form and can be successfudigd for the
realizationof anelectronic computing machine

The structural scheme of the synthesis algorithm for adaptive nonlinear filtering of
information parameters described by equati@3¥ (25) is shown orfig. 1.

It should be noted that the accuracy of the algorithm for adaptive filtering dependent

on the significance of the preliminary assessn‘%pg on its true valueThe importance

of the preliminary assesgent must be close enough to the tuadue to be in force
approximate equalitf18). According to[4] are known several ways of defining the
preliminary assessmernthe simplest but also the least accurate is the way in which ex
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ante evaluation/—,;_l is defined only by a priori data parametér without considering
the implementation of the monitoring at the tipe, .

. 1 A
t A,
é( ) Subtraction| Multiplier 1/V, Multiplier Adder -
L R R,
[
Subtraction|
(Generator] T
of S,(.) [
s Reten- el Reten-
Multiplier f—— tion T, Multiplier tion T,
- AR ﬁ T, T
Multiplier Multiplier d(..) []
[_]" Multiplier Multiplier
Adder Multiplier Multiplier fe— L Multiplier —- Adder
R
‘[ 1 T T ]‘
i —L [
v — P -
L v, T =t S D,
o v

Figure 1 Structural scheme of the synthesis algorithm for adaptive nonlinearrfitefi
information parameters

To achieve greater accuracy in determining the preliminary assessment as such can
be used assessme%] p of the system of equations

7Ly a(Fup) =0, (27)

where L,,_l(/EM p) - logarithm of the Functional likelihood, incorporating the entire

information about the parametér currently received by time,_;.

CONCLUSIONS
1. Examination of the work of ISARequire the presentation tfe targetthrough
multi point modelwithout dominant reflector and the task of signal processing is limited
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to assessment of the trajectory parameters of spadisiibuted object agast the
uncorrelated noise
2. By ug<lsthetrajectory parameters are slowly changing random variables and may

be presented as a special case of Markov process with coefficients of displacement and
diffusion zero This greatly simplifies the synthesis ofettoptimum filter for the
assessment of trajectory parameters

3. The task for the synthesis of an optimal measure of working in conditions of
substantial priori uncertainty and nbnearity with respect to the estimated parameters
yields inoperable algahims. The solution of such a task is done using approximate
methods, which give quasptimal structure of the estimator.

4. Applying the "current linearization" in the algorithm for adaptive filtering
linearized dependence of adopted monitoring the t@jgparameters in result of which
can be used the standard procedure for Kalman filtering. Linearized multiplier depends
on the resulting current assessment, which requires that it be determined for each step of
the iteration.

5. Due to the fact that théetermination of the correlation matrix of errors involved
ongoing evaluation of the information parameters is complicated procedure for filtration.
Therefore, the correlation matrix of errors can not be determined in advance (as in the
linear Kalman filtg), but needs its jointly solve the equation for estimating information
parameters. This complication is considerably large in dimension to the vector of filtered
parameters
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A MODIFIED METHOD OF SUBJECTIVE @QUTY OF MULTIMEDIA
INFORMATION

Nikolai Zhechev Kulev
"Vasil Levski" Nationaal Military University , Artillery,Air Defense and CIS Faculty

Abstract: A method is proposed for subjective quality of multimedia information, consistent
with the recommendations on the conditions of observation and selecsaoibjetts. It eliminates
some basic drawbacks of traditional approaches and largely unified implementation of subjective
evaluation tests of picture quality of video compression algorithms and standards.

The latest revision of the recommendations of g, Idescribing methodologies for
assessing visual quality of digitally encoded video earlier dates back to 2000. Almost all
studies they describe fully the opportunities of subjective tests are designed since a basic
assessment of television standards.hWhe expansion of digital formats, processing
algorithms and new types of displays, video is everywheseept on television, also in
computers, mobile phones, portable devices. For this reason the International Committee
of Telecommunications ITU hasitiated the development of a new methodology for
visual assessment, which is suitable for application on PC and portable devices. This
initiative analyzes, tests and results. So in gashtata work proposes a methodology
called SAMVQ, and examined coladion to the objective methods for quality
assessment.

Monitoring conditions must be:

- The number of participants is less than 10, they must not experts they must be
properly trained in the procedure of monitoring and recording the results:

- Appropriatechoice of test footage.

- In determining the length of the sequences take into account two contradictory fact;

1 The first appreciation of the artifacts in digital television, which have a short
life and are spatially dispersed, and therefore may not leedcdt least the duration of
the test;

1 On the other hand, it is shown that human vision we possess-tiadlexh
"Novelty effect” - gives an average score of all SEQUENCE based on the observed
details in recent times.

Due to this the test pictures shoulot be very long.lt is clear that the optimal lenght
of one test video is 180 seconds.

There is another feature of human vision, which affects significantly the on
conducting the evaluationthe subjective opinion of a sequence is highly dependent on
the observed previous one. In the undesirable observer normally seek unlike the front of
video, he tends to overestimate the current picture, if it has been defined as poor, or to
underestimate, if it has been defined as good. It is therefore appropsiatessions to be
conducted several times under the same conditinridest video images to be evaluated
in a different order. In the worst case can be observed twiitdorward and reverse
sequence.

Another important proposal concerns the originaluseges. Famous trend is
subjective tests, the observers give maximal evaluation of the original sequence when
they have prior information that accurately assessed it. However, when such data are
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available, subjects rarely tend to indicate the maximum ssane testovath sequence is

of excellent quality. Therefore, in the proposed methodology relies on the inclusion of
the original undistorted sequence at least twice somewhere in the series of test distorted
videoposlede vatelnosti. This allows to obtaia more accurate result for Orientalism
Gina and scaling of votes observers.

In most methods of conducting visual tests used a five point scale voting, each level
is associated with a particular adjective. These indicators (good, bad, etc.) split physical
scale on five equal parts. Their interpretation by observers leads to the division of the
scale of psychological irregular intervals. In-deentation problem is exacerbated by the
complex transfer of these adjective in different languaagesind the wdd. It is
therefore proposed assessment scale be divided into ten parts, each of which is associated
with a particular description either.

Excellent 1
Very good -1
Good -1
Acceptable N
Tolerable B Fig.1.Rating scale in SAMVQ
Questionable 1T
Not too bad -
Bad o
Very bad -1
Terrible e

This has some advantagesuch as an increased number of voting options and
improved distribution of votes. However, the doubling of the zones makes the task more
complex and increases thedlihood of confusion in subjects due to the blurring of
boundaries between them.

In the process of subjective evaluation of a coding algorithm or different TV system
generates a huge amount of data that must be processed and summarized in order to
generatea graphical representation or analytical performance of the test system.
Depending on the method used for collecting votes outputs are Vrdtvesen 1 and 5,
between 1 and 10 or between 0 and 100. In their distribution are available variance due to
differences of opinion on various subjects and for the various parameters observed
sequences. The first step in the processing of the results is the normalization into the
range from O to 100. Typically, one test consists of a number of presentations L, each
being one of a plurality of test conditions J (image size, compression rate) supplied with
a number of reference sequences.

The proposed methodology any combination of test sequence provided k is observed
a number of times R. The first step in data analysi almost always valuegujkr

determining the average for each of the presentations:
1 MN
Ujk=——a a Ui
K MN e I @)
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UWikr where is the assessment ofditions for observer i j in sequence k, repetition r
on observation. It is appropriate that before the processing of results to exclude the
highest and lowest scorgijkr. Thus protects the result of random errors in the voting
process observers.

UWikr value is assumed to be called and MOS (Mean Opinion Seaeg¢raged
subjective evaluation sequence k in terms of the observervation j [1]. It is used as a
measure of subjective quality test determined flax videoposledovatelnost.

Representing the resultsf each average must be accompanied by its confidence
interval. The most widely used 95%was disposed confidence interval is given as
follows

This means that with a probability of 95% the absolute value of the difference
between the experimental valuedathe average true average value is smaller than the
confidence interval.

Next, it is desirable to be carried out and check the votes of each of the observers for
systematic biases by analyzing the results in the following algorithm. First calculate the
kurtosis coefficientd tat:(describing the sharpness of the peak of the distribution) for
each subject:

N

X
e El(uijkr- Uijkr)

b,, =—"%_, where == 2

2lkr (m,)2 X N

Then proceed with the following estimation algorithm: For eztwberver i and
hkr=1t0J,K,R:

if 20bpjkr O4, then
if Uijr 624y, + 2.5, therPi=Pi+1;
if Uijkr OZuy, 7 2. S,  therQi =Qi + 1;
otherwise:
if Uijkr OZu,, + 20°°. S, thenPi =Pi + 1;
it Uijkr OZUy, i 20%°. Sy, thenQi =Qi + 1;
if Pi + Qi Pi- Qi

>o,05ad [Z1- Xl g3,
J.K.R Pi + Qi

then they should ignore the results obtained from the subject i.

In order to assess the likehood that the subjects were actually able to distinguish the
two test sequences (after compression and decompression) of each pair is caleulated z
test of the obtained objective results. Izpahentation following mathematical
expressin:
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Ujk ™ Ujk
2 2

Sik - Sk
N

®)

where:Z udandZydare MOS for the two test sequences;
where:Z Skéand Z Sjk'are standard devians of the two sequences;-Number
of experts participating in the tests.
Then sought probability is calculated by the expression:

2,01 /e 2 dz @

p(2) =

Conclusions:

The results of the subjective assessment depend heavily on conditions of production,
the selected test material, the method used to conduct the monaardngpllection of
results, so it is incorrect to draw conclusions based on them in an absolute sense.

-It is mandatory for pomestion of results to be named and the following data:

- Details of the test configuration, if the subjective assessmentniducted on a
personal, pocket or any other type of computer;

- Details of selected test video sequences (number, origin, description and
characteristics size, color, motion vector);

- Used software or hardware for compression and decompression of thé tes
sequences, as well as the settings of its parameters;

- Type of the signal source and the parameters of the monitor (model and date of
manufacture, type, display size);

- The settings of the imagers (brightness, -ctiast, color temperature, distance
monitoring);

- Number and type of participating observers (distribution by age, sex, state of vision,
level of experience in subjective tests, etc.);

- Used method applied to conduct the test sessions;

- The number of observers whose results were ignoretl tae reasons for the
exclusion;

- Average assessment systenthe original and subjective estimates and 95%
confidence interval if one's results were eliminated by the described procedure.
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RESEARCHING ON THE INFLUENCE OF THE FRAME RATE, THE SHAPE OF THE
BAND IMAGES, THE DEGREE OF COMPRESSION AND THE AMOUNT OF IMAGE
QUALITY IN THE H.264 STANDARD

Nikolai Zhechev Kulev
"Vasil Levski" Nationaal Military University , Artillery,Air Defense and CIS Faculty

Abstract: There has been a study and analyze the impact of the main parameters ofdhe stan
ard, video compression H.264 anage quality stability of the algorithm for compression, speed of
work, degree of compression, the image size.

The study is designed to evaluate the task of influence of the main parameters of
standard H.264 compression on image qualitiye stabilityof the algorithm for cm-
pression speed of his work, the degree of compression, image size, the distance between
I-frames- rated by objective and statistical methods. Quality assessment is conducted
under two ways by framing calculate the peak signaldise and the mean square error
using software Annex PSNR_Checker method SSM (Structural Similarity Metria)-obje
tive assessment of quality.

First tested the stability of the compression algorithm. For this purpose, two sequen
es are compressed with the salmt rates successively three times. Estimates of the
signal / noise and mean square error of brightness and color are depicted and. From
framing comparison shows that H.264 has very little instability in repeated compression
of the same video. In the diriteration result is always more optimistic than real: lower
MSE, peak signal / noisea high PSNR, but only after the second repetition coder began
ca give stable results. The average for the whole duration of the test sequences results are
shown in Thale 1.

Error valuesand the signal / noise triple

Table 1.Repetition of the compression process for H.264

Component / Number of
Test gquence bit rate repettion MSE PSNR
brightnesg 200 kbps 1 69,9 30,9
2 77,3 30,1
_ . 3 77,4 30,1
ASara c her Nichrominance 200 kbp| 1 13,8 37,2
2 15,4 36,6
3 15,5 36,6
brightnes¢ 500 kbps 1 52,9 30,5
2 47,5 31,4
i oo ¢ A 3 55,3 30,7
ertn brightness 2000 Kbps 1 15,8 36,1
2 13,8 36,8
3 15,3 36,3
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MSE
160
140

100

20 1

1 21 41 61 81 101 121 141 161 181 201

cadre

1 21 4 61 1 101 121 Ly 161 181 201

(b)
PSNR, [dE]
450

400

350 |

1 2 41 81 a1 101 121 141 181 181 2 cadre

(@
PSNR, [dB]
450

1 21 41 61 81 101 121 141 161 181 201
(d)
Fig.1. Stabilityof the H.264 codec for test image "Schumacher" and three ativeec
passes. Stop motion evaluation at 1000 kbps: (a) MSE brightness; (b) MSEtatitgm
(c) PSNR of the luminance; (d) PSNR chrorcisti
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(b
Fig.2. Stability of the H.264 encoder for test image "Concert", three consecutive
passes and stop motion assessment of brightness (a) MSE at 500 kbps and 2000 kbps;
(b) PSNR at 500 kbps and 2000 kbps

From the results in the table require some pediitisr First, the differences in qitgl
between different passes are somewhat higher brightness than for color. Second,ithe magn
tude of the differences in quality in different iterations depends on thextaiteontent of
video image, and especially dhe degree of movement therein. Third, défeces are
greater at low bit rate, due to the critical work of the algorithm fonptession at this
standard. FourthH.264 has the slightest instability results of the ération standards.

The following figure 3. shows the experimentally obtained contingent upon time
compression test sequence "PCScreen" lasts 8.5 seconds on the image size and set the bit
rate compression.
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Time, [s] Image size,
[pixels]:
—a— 12896
—te 266192
384x288
2D | 512x384
—— G40x480
0 e —se 7684576
— 1024x768
—s— 1280960

B0

i} Bit rate |
100 200 300 500 00 1000 1500 2000 3000 4000
kbps  kbps kbps  kbps kbps kPps kDps kbps kbps kDps

Figure 3. Time compression test video "PC Screen" in H.26dending on the bit
rate at different image sizes.

From the graphs in Figure 3. it is seen that the time compression almost does not d
pend on the output bit rate. The difference in time with the same image size arehtliffe
speeds within the errors oéporting or due to other workload on the test system in the
present moment, because the experiments were performed on a PC. At the same bit rates
are noted down depending on the speed of the picture size and tolerances lare smal
interval. As the imagesilarger, slower is done cemress. It is noteworthy extremely
slow compression rate which is many times smaller than the actual, especially for large
image sizes. This may be due to the very early stage of development, they are located in
most applicatios to compress video in the H.264 standard.

The next stage is tested quality of the compressed image displayed depending on the
key indicator of H.264 the frequency of disposal of the keys in the test sequences. For
this purpose the two sequences testesbquences "Concert" and "Schumacher", are
compressed at two different bit rate800 kbps and 1000 kbps. Variable is the distance
be tween keys fframes), having asked these value®, 12, 25, 50, 100, 200 frames
between {frames. The obtained p&rimental results are depicted graphically in Figure 4.
and Figure 5. The framing comparison between different bit rates and overall results for
the entire duration of the test sequence, is shown as measured by PSNR, and by SSM.
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Figure 4. Depending on the image quality on the number key frames a test image
"Concert"; (a) framing 500 kbps; (b) Frame 2000 kbps;
(c) averaged over the whole sequence.
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Figure 5. Depending on the image quality, the number of staff for the sequence
"Schumacher": (a) framing 200 kbps; (b) Frame 1000 kbps; (c) average SEQUENCE
measured by PSNR; (d) medium consistemegasured by SSM

The displayed graphics can draw the following conclusions. First, because the key
frames are compressed independently and shall-Owided the greatest amount of bits
in smaller bit rates, with enhances the sense of distance betwgeinaknes need to
increase information for predicting and staff the motion compensation. Since the output
speed is limited, at least on the number-&bmes is provided the above condition and
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the quality is increased. Such is the case co Gatto strumftuhe group of pictures is
retained but reduced output-lihis rate- low quality of personnel located between |
frames.

Second, at higher bit rates will have an increased picture quality by lowering the
number of key frames. This is explained by aisight amount of information given
about the exact predictions of all the images without the key and reducing the number of
staff they kayleads to optimal filling of the output data stream.

Third, because the H.264 format is designed as a multimedidasthfor transntt
ting video of a generic increase of betwedrames can not be done indefinitely. It is
known [1] that the younger interval between key frames reduces visibility on the trail of
mistakes, which besides everything is highly dependent empltit of video sequence.
Increasing the number offtames improves the opportunity for further editing anak pr
cessing of H.264 compression information. Therefore, when choosing the shape of the
group of paintings aid off it is necessary to make certampromises, depending on all
the conflicting requirements.

The last conclusion that can be drawn is that there is a determined Leno distance b
tween keys, which provides maximum quality bar graphs for this particular veteo s
qguence. Impressive is the fabat according to both metrics used to evalu®8NR and
SSM- the difference in the quality between the maximum and the minimum quality for
both domestic speeds approximately equal. This shows that the PSNR is doing well with
the assessment of this sequae in this standard and that SSM successfully predict the
expected subjective image quality after compression missialh imported from the
compression process distortions in the sequence will be seen.
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Abstract: Steganography ithe method of hiding message in a cover object for cover comamnunic
tion. The article deals with the steganography system wiiidés text inside images without losing

of data (BMP, PNG, TIFF and G)FThe seaet message is hidden in the cover image using last
Significant Bit (LSB) metho@escribed functional of the developing softwarisual and statistical
analysis of this algorithmeturns satisfactory results
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1. INTRODUCTION

In the 2kt century, there are a lot of methods of transmitting confidentiaf-info
mation, the contemporary computer steganography method becomes more and more
popular because of the necessity of new solutions to the problems with the illegal access
to sensitive.In modern world, daily, a lot of companies and users communicate and
exchange generalgccessible and confidential information via the Internet.

There are two main methods for hiding confidential information: cryptography and
steganographyThe analysis othe methods of the computer steganography is not a
single and complete activity because of the dynamic development of this scientific and
applicable field and it is enough complex task. [2], [10], [11], [12].

2.MAIN POINTS. METHODS IN THE SPATIAL DOMAI N

The methods in the spatial domain are most often used in the stego programs because
of the good hiding of the messages, the big stego capacity and the easy realization.

One of the best literary surveys about these steganographic methods is made in [2],
asthe methods of replacing the least significant bit LSB (Least Significant Bit) [5], [3],
[4], [9] and BPCS (Bit Plane Complexity Segmentation) [8] are added to them. The
direct methods embed information directly in the bits of the image carrier.

The methd of replacing the least significant bit is the most wide spread method
among the methods of spatial domain change. LSB in one image carries in itself least
information. It is clear that the human perceptions cannot sense change in this bit.

Actually, thechange in LSB is noise which can be used for embedding a hidden me
sage. In images in which every pixel is coded with one byte, the size of the embedded
information by this method can reach up to 1/8 of the size of the file carrier.

The nature of the LSB ethod can be illustrated with the following example.

We have binary sequence with 9 bytes in a still image file with a graphic carrier in
BMP format:

(11000100 00110001 01000101)
(01010110 10010100 01010101)
(10101101 00100101 11010100)
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In this sequence every number of pixel of the carrier file is presented with 8 bits as
the least byte is the first from the sequence. Because of the imperfection of the human
sight the change of the last bit will not be noticed by the person looking at the image
[12].

Let us, in the following fragment of digital carrier, hide the number 123 presented
with the binary numbef1111011 The modifying of the block of binary numbers is
completed by replacing the least significant bits from every byte with binary digit fr
the presentation of the number 123 (this is the hidden message) starting from the least
significant byte.

The result is:

(110001® 001100 010001Q)
(0101011 100101@ 010101®)
(1o1011a 001001 110101W)

@ Idzssag= Ilzzsaze ]

Installed steganoeraphy Installed steganosrapghy
software softwars

Stezoanalyzer
Figure 1. Chart of communication

With the LSB method there are two possible schemes for embedding the hidden me
sages linear and shuffled. An example presents the first scheme. The shuffled-embe
ding [7] shuffles the message at random in the bytes of the whole carrier. The methods
LSB can be divided in two main typed.SB replacement and LSB matching [5]. In the
first type there is a direct replacement of the least significant bytes with those of the
message. In the second type we have selected bytes whose least significant bits of the
carrier coincide with the bits of the message. As a result the statistical characteristics and
the other characteristics do not change significantly in the file d&irier

The chart of communication between the sender of the message and the receiver is
shown on figure 1. To achieve the goal the massage, which has to be hidden, is input in
the steganography software, installed on the computer of the sender, who chooses an
appropriate image for the container and creates a new stego image. It is serddto the
dressee by means of Internet. He in turn reads the confidential message ,using the same
steganography software on his computer.
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3.EXPERIMENTAL RESULTS

The offered algorithm can work with BMP, PNG, GIFF and TIFF image file formats
with no restriction irthe size. As it has no block for preliminary compression the-max
mum size of the information which will be embedded in the image is fixed depending on
the size of the carrying file minus the header information. The size of the stego file must
be identicato that one of the carrying file. The visual presentation of the program system
is shown in figure 2 where in (a) we can see the type of the format and the necessary
fields which must be completed in order for the confidential information to be embedded
in a chosen image. In (b) we can see the actions and fields which are used forrthe info

mation to be extracted from the stego image.
- - 101 B i

42 Mporpaven xounvesc

Hocrpoin Brpueasme Wsenniane Help - About

Broexsse eresn sve o0

@ (b)
Figure 2. Program system with (a) embedding and coding of the messagg; (b) e
tracting and deciphering of theecret message in the image

As a result of thesystem work we get a stegmage containing the confidentiai-i
formation which can be sent to the receiver via non protected channel without arousing
any interest in the information in any spying party.

The doital color images are stored in files with-B#4 format and used RGERed,
Green, Blue)olor model [2]. This is precondition for a big informational excess which
can be used for the purposes of the steganography.

For realizing of the functions for emtsidg and extraction of data in the covering
image we have chosen the principle of steganography by modification [1] in which the
covering images exist preliminary and whembedded they change. We usmethod
inserting the least significant bit (LSB) whigs often used and an easy way for hiding
information in an image [1], [13]. We make embedding of the message bits in the least
significant bits of the color components of particular pixels from the image. The alg
rithm is symmetrical, i.e. when embeddiagd extracting a message identical operations
are executed in one and the same order. The essence of the algorithm is based on the fact
that the secret information is written in the least significant bits of the pixels ofiene i
age with no visible diffemgces in its look.
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In figure 3 we have a block scheme of an executed algorithm in which we have a ve
ification if there is data input or no. With the help of a conditional block we check what
operation will be executed then we go to embed or extract ttigleotial information

Zelect Etezo-1tmagz= | Select Image |
| Enter the msssaz= |

Enter the ey 1
[- | Enter thes loaw |

Changs the options l
_L | Tuning the options |

Extract the mess=gs 1
L | Encoding the messzge |

Decoding the messags l
L | Embed the messzes |
The secrat messzge ] | - |

= Stezo-imass

Figure 3. Block scheme of the program system

When entering one and the same key in the party which transfers and the party which
receives the message by generating a sequence of random positions of the pixels in the
image the se@nce is identical in the both images and in this way embedded message
can be restored correctly. When entering a wrong password from the recipient we have
different sequences and the read bits will not be from the hidden message.

In the concrete realizaticthe method consists of several main steps:

1. Embedding a confidential message:
Enter the text which must be hidden;
Choose the image which must be hidden;
Create a key (password);
Choose theettings;
Embed the message;
Save the stegonage.
2. Extracting the confidentiamessage:
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1 Load the stegfile;
1 Inorder to extract information the user must input a key;
 The extraction of information is executed;
1  After completing the information the message is stored in a file.
Important characteristics which arefished in the course of the program work are:
length of message, the pixels for reading and saving, the reading and saving @i-the co
crete bits

% 10% original histogram

original image

o 0.5 1

stego image x 10" stego histogram
2T
1.5
a
0.5
o
o 0.5 1
original image original histogram
4000
3000
2000
1000
© ke
o 0.5 1
stego image stego histogram
4000
3000
2000
1000
© W
o 0.5 1
(b)
Figure 4. Histogramof original imageand stegoimage (a) parrots.omp(b)
amf10.bmp

The staistical characteristics of the stego image remain the same as those ofithe ori
inal image which can be seen from figurevhere there are a histogram of the original
image and a histogram of the stego image and there is no difference in (a) and (b).

The sttistical characteristics wittvhich we check the same in the studied couples
images areSignalto-Noise Ratio (SNR), Peak Sigr@-Noise Ratio (PRSN), Mean
Squared Error (MSE) and Structural Simiia Index for measuring (SSIM). They are
calculated withthe help of integral features of the programming environment Matlab
2014a version. In the same environment are received and histograms of the Byages.
implementing a program system for embedding/ extracting text messages many tests with
different size mssages and images have been carried out. The studied algorithm is based

228



on the LSB method applied and tested on BMP image formats. Test results of tte qualit

tive characteristics MSE, SNR, PSNR, SSIM and E are analyzed.

Table 1 presents the results of thealitative characteristics of embedded text files in
English with a size of 170 to 24B and cover digital image parrot.bmp is used.

Table 1.Qualitative characteristics of parrot.omp image in embedding a different
size of the secret message

Size MSE,, SNR PSNR SSIM [
170B 2,6809¢ 79,4718 86,2179 1 7.6200
300B 4471€ 77,2806 84,0267 1 7.6200
600B 9,081¢€ 74.2614 81,0075 1 7.6200
10kB 0,0015 61,9987 68,7448 1 7.6202
30kB 0,00455 57,2162 63,9623 1 7,6204
40kB 0,00485 56,0551 62,8012 1 7,6204
50kB 0,0076 55,0116 61,7577 0,998 7,6207
60kB 0,0089 54,2661 61,0122 0,998 7.6208
70kB 0,0125 52,7076 59,7072 0,998 7.6209
80kB 0,0178 51,2512 57,9974 0,998 7.6215
120kB 0,0355 48,2430 54,9891 0,997 7.6224
240kB 0,0355 48,2429 54,9890 0,997 7.6224

EMxm‘ 1Os dmddshl udedod 2k d 525“"5 e
8 oL © o g 15
45 5’0 5:5 6’0 N dﬁi @0 i(? e ;35 ﬁd’—ﬁ:g BKS % 0005 001 0.015 :;}é 0025 003 0.035 0.04
©) (b)

Figure. 5.Dependence of (a) SNR and PSNR and (b) MSEav. fostpdbmpmage

for values of 170 to 24kB
The difference between the minimum and maximum value of MSE is difficuli-to e

tablish because the change is only in the thousands. The alé®&ge/. was obtained as

the average of the minimum and maximum MSE and is visualized in the graph of Figure
5(b).

4. CONCLUSIONS

Steganography use in the spatial domain reaches best results concerningothe hist
grams of the stegimages which restricts th@ossibility for them to yield to the modern
stegoanalysis. It is recommended to use scattered embedding because its interception
from the steg ardlizing programs is hardeBy increasing the size of the embedding data
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the statistical characteristics oktimages deteriorate, although, the visual quality of the
images processed with steganography system remains excellent.
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Abstract: In this report are coridered the services provided by the CSIRT and their importance
for the management of incidents.
Key word computer security incident response team, services, incident, incident management.

At the end of the 20th and beginning of the 21st century we terethe process of
globalization, which have new patterns of communication between people and between
the institutions in which they found wide application and information technology.

The development of this type of communication provides a number ofitsetoethe
people. At the same time there appeared a multitude of strangers to this point risks and
threats posed by the vulnerabilities of information resources used by people arid organ
zations for the implementation of the connection between them. Ayttmmanage and
respond to these vulnerabilities is a CSIRT (incident response team security Computer)
the services provided by these teams are the subject of this report.

CSIRT services can be grouped into three categories:

Reactive services. These @ees are triggered when an event, such as a report for
violation, wide distribution of malicious code, vulnerabilities in software, or something
that is identified by intrusicaletection system. The Jet facilities are a major component
of the CSIRT work.

Proactive services. These services provide assistance and information to help prepare,
protect and ensure the constituent systems in anticipation of attacks, issues, or events.
Making these services will directly reduce the number of accidents in the.futur

Quality management services. These services extend the existing and well esta
lished facilities, which are different from the treatment of an accident. This kind-of se
vices can give an idea of helping improve the overall security of the Organization an
identification of risks, threats and system vulnerabilities. These services are typically
proactive, but indirectly contribute to a reduction in the number of accidents.

Some services have both reactive and proactive side. For example, the vulnerability
may be carried out in response to the discovery of the vulnerability, which is actively
used. But this can also be done proactively by reviewing and testing the software to
determine where vulnerabilities exist, so that the problems can be fixed befpr@re¢he
widely known or used.

Descriptions of services are designed to meet the requests for assistance, incidents of
a CSIRT, as well as any threats or attacks against the CSIRT. Some services may be
initiated by the notification of a third country or byetimonitoring systems.
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This service alerts and warnings include the dissemination of informationahat d
scribes an intruder, vulnerability, intrusion alert, computer virus, or a hoax, as well as the
provision of shorterm recommendations of action for deglwith the problem. Info
mation can be created from the CSIRT or can be reallocated from vendors, other CSIRTs
or security experts, or other parts of the constituency.

Manual handling accident incident is related to the receipt, allocation and answering
queries and reports, and analysis of incidents and events. Specific activities associated
with the reaction may include :

A measures to protect systems and net wor
activities A p rfop mitigatien ofthe Inawsldttersosalestsn d = s t 1

A search activity of the offender on the

A filtering of network traffic

A repair of systems

A development of other strategies for re

Since the accident are implemented irfedént ways by different types of CSIRTS,
this service is further categorized depending on the type of activities carried out and the
kind of assistance as follows: Accident analysis. There are many levels of accidgnt anal
sis and very undeservices. Esswially, incident analysis is a review of all available
information and evidence in its support or artifacts related to the incident or event. The
aim of the analysis is to determine the extent of the accident, the extent of the damage
caused by the incide, the nature of the incident, as well as the available strategies to
respond or bypass. CSIRT may use the results of vulnerability and artifact anadysis (d
scribed below), to understand and to provide the most complete awoedafe analysis
of what hapened on a particular system. The CSIRT correlated activity in incidents to
identify all relationships, its trends and patterns. Two wusderice, which can be ca
ried out as part of the analysis of the incident, according to the mission, goalsoand pr
cesses of the CSIRT, are:

Forensic evidence collection: coll ecti
of data from a compromised computer system for the determination of changes in the
system and to assist in the reconstruction of events leadihg ting compromise. This
collection of information and evidence should be carried out in a way that documents
provable chain of custody that is admissible in a Court of law in accordance with the
rules of evidence. Tasks that are involved in the colleafdorensic evidence, include
(but are not limited to) making a copy on the hard disk of the system; check for changes
to the system, such as new programs, files, services, and users; take a look at the running
processes and open ports; and check for rbjarse programs and sets of instruments.
CSIRT staff performing this function may also need to be prepared to act as experts in
legal proceedings.

track: tracing the origin of an intruc
the attacker had aess. This activity may include tracking the way in which the attacker
has entered the affected systems and related networks systems were used.

Response to the incident on site. This service includes all actions taken at the local
level, which is necessaifythere is suspicion or occurrence of the incident.

Incident response support. Assist the CSIRT and guides of the victim (s) of the attack
in the reconstruction of the incident by telephone, email, fax or documentation. This may
include technical assetce in the interpretation of the data, providing contactrinfo
mation, or relaying instructions regarding mitigation and recovery strategies.
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Coordination of the response to the incident. The CSIRT coordinates response efforts
between the parties involvad the accident. This usually involves the victim of the
attack, other objects involved in the attack. This may include countries that provide it
support to the victim, such as Internet service providers, other CSIRTs and system and
network administratoref the site.

Handling of vulnerability: associated with receiving information and reports for
hardware and software vulnerabilities; analyzing the effects of vulnerabilities; pevelo
ment of response strategies for the detection and repair of vulnézabBiince the jpr
cessing operations are carried out vulnerability in different ways by different types of
CSIRTs, this service is further categorized depending on the type of activities carried out
and the type of assistance provided as follows:

Analysisof vulnerability. CSIRT performs technical analysis and research ofvulne
abilities in hardware or software. This includes checking suspected vulnerabilities and
technical check of the hardware or software vulnerability is defined as where is it and
how it can be used. The analysis may include a review of the source code, as used for the
correction of errors, to determine where it happens, vulnerability, or trying to replicate
the problem on a test system.

Response to the vulnerability. This service inelsithe establishment of an appiepr
ate response to mitigate or remedy the vulnerability. It also includes notification of others
about the strategy to mitigate the effects through the creation and distribution of ballots.

Vulnerability response coordinati. This service may include communication with
suppliers, other CSIRTSs, technical experts, members, and among individuals or groups
that initially were discovered or reported the vulnerability. Activities include facilitating
the analysis of vulnerabilitgr vulnerability report; coordinating schedules for release of
relevant documents, synthesis of technical analysis, carried out by different experts. This
service may include the maintenance of a public or private archives of knowledge about
information o the vulnerabilities and corresponding strategies for response.

Artifact management Artifact is any file or object found in a system that canipartic
pate in the drilling or attacking systems and networks, or that are used to protect from
security measuregrtifacts may include, but are not limited to computer viruses, Trojan
horses, worms, use scripts, as well as sets of tools.

Artifact handling is related to getting information for copies of artifacts that are used
by the offender to carry out the attackntelligence and other unauthorised or destructive
activities. Because the artifacts are implemented in different ways by different types of
CSIRTs, this service is further categorized depending on the type of activities carried out
and the type of asstiance provided as follows:

Artifact analysis. The CSIRT performs technical testing and analysis of every artifact
found in one system. The analysis may include identifying the file type and the structure
of the artefact, comparing the new artifact wittisérg artifacts or other versions of the
same artifact to see similarities and differences.

Artifact response. This service includes the determination of the appropriate actions
to detect and remove artifacts from the system as well as action to preifantsafrom
the installation. This may include the creation of signatures, which can be added to the
antivirus software or IDS.

Coordination of the response of the discovered artefacts. This service includes sha
ing and aggregation of the results of #ralysis and the strategies for response, referring
to an artifact with other CSIRTSs, vendors, researchers, and other security experts. Activ
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ties include informing the others and synthesizing technical analysis from different
sources. Activities may inctle maintaining a public archive of famous artifacts and their
effects and appropriate response strategies.

Proactive Services are designed to improve the processes of the infrastructee and s
curity of voters before any incident or event that occur odatected. The main olge
tives are to avoid accidents and to minimize their impact and coverage when they do
occur.

Notices That includes, but is not limited to, intrusion alerts, warnings about &ulner
bilities, and newsletters. These messages inform tte far newly discovered vulnar
bilities or disruptive tools.

Review of technology this service includes reading mailing lists, Web sites, security
for security, as well as current news and magazine articles in the fields of sciehee, tec
nology to extractinformation related to security of systems and networks. This may
include communication with other countries who are authorities in these areas to ensure
that you receive the best and most accurate information or interpretation. The result of
this servicecould be some kind of announcement, guidelines, or recommendations,
aimed at mediurand longterm security issues.

Security audits or evaluations this service provides a comprehensive review and
analysis of the security infrastructure of the Organizatiomthe basis of the reqeir
ments laid down by the organization or by another standard. It may also include a review
of the Organization's security practices.

Configuration and maintenance of tools, applications, infrastructure and services this
service i@ntifies or provides appropriate guidance on how to configure and maintain
tools, applications and common computing infrastructure used by the CSIRT. The
CSIRT can also configure and maintain servers, desktops, laptops, personal digial assi
tants (PDA) ad other wireless devices in accordance with the guidelines for security.
This service includes escalating to the management of any questions or problems with the
configuration or use of tools and applications that the CSIRT believes, can leave the
system ulnerable to attack.

Development of security tools this service includes the development of new, specific
tools that are needed or desired by the CSIRT. This may include, for example athe cre
tion of security patches for custom software used by constijuensecured software
distributions, which can be used to restore damaged resources. This may include the
development of tools or scripts that extend the functionality of existing security tools.

Facilities for detecting intrusions CSIRTSs that perform Hais/ice analyzed andiin
tiate a response for all kinds of events, send any signals, under an agreement fer a pred
termined level of service. Discovery and analysis can be a daunting task, not only in
determining the place of placement of the sensorscdligcts and then analyze large
volumes of data. In many cases, specialized tools and expertise required to synthesize
and interpret information to identify false alarms, attacks, or network events ared impl
ment strategies to eliminate or minimize thesenés. Some organizations choose to
outsource this activity to others who have more experience in carrying out these services,
such as managed security services.

The dissemination of information related to security, this service provides aeompr
hensive andiseful information that helps improve security. Such information may i
clude :

A guidelines for reporting and contact
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A archives of al ert s, warnings, and ot he
A documentation for best practices

A security guidelines

A policies, procedures and checklists

A development and dissemination of infor
A the current statistics and trends in t
A other information that can improve the

Quality management services otagty services that fall into this category are not
unique to CSIRTs. They are well known, established facilities designed to improve the
overall security of an organization. These services are designed to incorporatalthe fee
back and lessons learned bt basis of the knowledge gained by means of responding to
incidents, vulnerabilities and attacks.

Risk analysis CSIRTs may be able to carry out risk analysis and assessments. This
can improve the Organization's ability to assess real threats, to presidsic qualia-
tive and quantitative assessments of risks to information assets, and to assessche prote
tion and response strategies. CSIRTSs, performing this service will assist in risk analysis
activities on information security for the new systems lamsiness processes, or ewalu
tion of threats and attacks against assets and systems.

Business Continuity and Disaster Recovery planning based on any events until now,
and future forecasts for emerging incidents or security, more and more incidentsehave th
potential to lead to serious deterioration of business operations. Therefore, you need to
plan and efforts to choose the best way to respond to such incidents by ensuring-continu
ty of business operations.

Security consulting CSIRTs can be used to ptevadvice and guidance on bestcpra
tices for security, to be put into effect. This service includes providing advice asd assi
tance in the development of organizational or electoral security policies. It may also
include the giving of testimony or advice tegislative or other governmental authorities.

Awareness raising general awareness about security not only improves tie unde
standing of the security issues, but also helps them to carry out their daily operations in a
secure manner. This can reduce #ppearance of successful attacks and increase the
likelihood of detection and reporting of attacks, thus reducing recovery time arnd elim
nating or reducing losses. CSIRTSs, performing this service are looking for opportunities
to raise awareness of securttyough articles, posters, newsletters, websites, or other
resources that explain the best practices and provide advice on the precautions taken.

Education/training this service includes the provision of information to constituents
about computer securitissues, through seminars, workshops, courses and tutorials.
These may include guidelines for the reporting of incidents, appropriate methods for
respond, tools for responding to incidents, methods for preventing accidents, as well as
other information nesed to protect, detect, report and respond to computer security
incidents.

Evaluation of product Certification or CSIRT may carry out assessments of products
associated with resources, applications or other services to ensure the security of the
products ad their compliance with acceptable CSIRT or organizational security @racti
es. This service can be provided either through the assessment and certification program,
depending on the standards to be applied by the organization or by the CSIRT.

Experience bs shown that whatever services the CSIRT, the Organization decided to
offer the mother or the leadership must ensure that the team has the necessary resources
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(people, technical expertise, equipment and infrastructure), in order to provide a valuable
senice to their constituents. In addition, it may be noted that in the event of changes in
technology and the use of the Internet, you may experience other services need to be
provided by CSIRTs. Hence this list of services will evolve and change over time.
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Abstract: One of the main problems of distance learning is the choice of
instrument for measuring knosdge in the absence of direct contact between the
examined and examinerThe paper discusses the question to what extent written papers
allow for an objective assessment of students' knowledge Recommendations on the use of
written works for the controlofstd e nt s & knowl edge in distanc

Key words: distance learning, review paper, written paper, objectivity of
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INTRODUCTION

In recent years, distance learning has become extregoplylar due to its flexibility
and costeffectiveness.

It has a significant contribution to improving access to education for audience, hete
ogeneous in age and social status and successfully fits into the concept of lifelong lear
ing.

For its implementiion modern technological tools are inevitably used to represent
and transfer information, which usually attract the interest of young people. Th&s educ
tional form is attractive not only &or wo
tion Zo.

The wse of elearning, raises questions about the quality of education gained outside a
traditional academic environment and objectivity in the assessment of knowledge, in the
absence of direct contact between the student and the examiner.

OBJECTIVES, METHODOL OGY AND RESEARCH DESIGN
In the framework of Item Response Theory (IRT) the students' knowledge is
objective and can be measured. For this purpose: oral interview, written exam, tests,
essays, coursework, review, thesis projects, etc. are used.
In distancelearning at universities of Bulgaria traditionally electronic tests and
written papers on the topics of discipline are used.
The paper discusses the question to what extent written papers allow for an objective
assessment of students' knowledge.
The aim & to obtain answers to the following questions:
1.1 s there plagiarism in the studentsb®o
2. What is the degree of borrowings?
3. Can the written paper be the only element in the assessment?

237


mailto:uzunova_milen@abv.bg

4. In what cases, the evaluation of the written paper cancjpat® in the
formation of the evaluation in the discipline?

Assessment of knowledge in distance education

The written paper presents a means to check the productivity [1] of knowledge. It
represents a summarized statement on a given topic as a resnélyfisaof a large
volume of information in the subject area.

It contributes to the deepening and broadening of the preparation, develops the
traineesod skills for systematizati on, str
sources.

The estimatiordoes not require direct contact between the student and the teacher
that is why it is widely used in distance learning.

Despite these positive aspects of testing using the written paper, the problem of
plagiarism cannot be ignored.

Plagiarism as a problenfor the objective assessment

Plagiarism (from lat. plagio steal)- is copyright infringement by illegal use of
someone else's work without indicating the source.

It can exist in various forms [5]

1 submitting someone else's text (or part of it) for caghri- verbatim
copying;

1 paraphrasing someone else's text or part of it and presenting it for copyright;

1 plagiarism of patchwork type (from the English patchwork is the art
associated with sewing together different pieces of cloth) is a compilation of
seveal texts of other authors (or their parts);

1 presentation of one and the same paper of the author under different titles and
on different occasioris autoplagiarism.

In studentsd paper s, pl agiarism is usual
the inability to synthesize the author's text or the lack of motivation to cope with this
task. In some cases it is involuntary, and because of incorrect citation of references.
Because of incompetence, it is not perceived by students as a serious violation of
copyright law.

Plagiarism, stimulated by the accessibility of electronic resources in the global
network is becoming a serious and growing problem.

Plagiarism discourages authors of original texts, demotivates good students, makes it
difficult for teaches, and compromises the objectivity of the evaluation.

To counteract this phenomenon software known as antiplagiarism system is being
developed and offered (free or for a fee) to check the uniqueness of the text.

Software for automated test of uniquenesstexkts (antiplagiarism systems)

These systems are software solutions to check the uniqueness of text documents or
web sites. As a rule, they are with the intuitive interface, simple and easy to use. For
many systems are developed versions that work offtind online. They differ in
languages, algorithms used, the quality and speed of checking.

Despite the uniqueness of the algorithms used, the antiplagiarism systems work as
follows:

1. Divide a document into phrases with a certain length.

2. Use a few wetknownisearch enginesodo at the sal
Yahoo! or Yandex, etc.) for searching randomly selected phrases in web sites or
documents.
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3. Processed and show the resubghere the phrases are found, how much was
borrowed, i.e. the percentage of pkigm.

Some of the most commonly used systems are: Copyscape, Antiplagiat, Advego
Plagiatus, TextTurnitin and more.

In many universities, including in Bulgaria, are incorporated automated systems to
check the uniqueness of articles, theses and cours vaissertations, etc.

Methodology and research design

To test the thesis that plagiarism is an obstacle for an objective assessment, were
analysed the results of the evaluation of the review papers in the disciginenferce
Security for the distane learning students.

Students independently prepare a review on a chosen topic in certain subject area.
The list of topics is prepared by the lecturer and announced at the beginning of the taught
course. The development time is determined by the studenisdimited only by the
deadline.

The submitted papers participate in the formation of the assessment.

In addition, review papers written by Masters from {tigne training courses in
Information Technology Management, Software Marketing and Informatiste®s
were also checked.

The scheme of assessment

In assessing the teacher follows linguistic rules, as for example:

1. The General idea of the course subject, if there are significant omissions,
unassimilated specific terms, poor languadeir (3);

2. Undersanding of the presented material, the tolerance to inaccuracies in the
terms used, relatively good language culiuf@ood (4);

3. Understanding the presented material and the ability to find the basic ideas,
the adequacy of the terms used; good languagereill Very good (5);

4. Understanding and analysis of the material, the ability to go into details,
precision of expressiohExcellent (6).

The uniqueness of all developed review papers was checked with the systems
Advego Plagiatus hitp://advego.ru/plagias ) d Wtp:Ktext.ru(doecheck) with
default settings.

The system Advego Plagiatus shows a degree of uniqueness in the form of two digits
(XX%/YY%):

- XX% - the percentage of unique text from the total text (the percentage of verbatim
copied text isubtracted);

- YY% - the percentage of the original text of the total text (the amount of rewriting
is subtracted).

Copied texts are painted in yellow, the rewritten onés blue. If a match is found,
the system indicates the address and percentage bbthowings from this source (Fig.

1).

! Project BG051PO00#.3.040016 "New opportunities for lifelong learning by upgrading distance
education Centre at the Vasil Levski National Military Universitgading to the scheme of grand
BG051P000#4.3.04 "Development of electronic forms of distanceriiegrin higher education” of
the operational program "Human resources developmentfinamced by the European social
Fund of the European Union.
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A| Advego Plagiatus 1.3.1.7 | 1= e S

®aiin  MMpasca [Mposepxa yrnkanswoctn  Cnpaska

I

Aapec: = WrHopuposaTE Aomerki:

cnensalikn paspaboTeHata oT JOCTaB4YMKa aBToMaTHsMpaHa npouenypa . Monyyexure B o
PervcTpaLMoHHUA opraH AOKYMEHTM No OTAanedeHa ENEKTPOHHE 38ABKa ca ocHoBaHWe 38 perMeTpalins i I
Ha cep

1. Cnen nony Ha eneKT| 3asiBka Pervcr opraH cnefga KOPeKTHO Aa A
npnsepm(tbopmi PKCS#10), koraTo ABoiiKaTa KMIOYOBE c& reHepupa npu TUTyNspa, pecn. asTopa;
2. PErvcTpypalliMaT oprai Clesa HaANeHo 13 0CMIypy ChXPaHABaHEeTo W apXxMBUpaHeTo Ha
NpeACTaBeHUTe AOKYMEHTU W 3asBKaTa;

3. Pervcr opraH aBsl Ha TuTynapa, cboTBeTHo Ha ABTopa vHdopMauusaTa 3a
cepTuduKaTa 3a yHUBEPCANeH eneKTpoHeH Noanuc, npeav Ad 6bAe Wsaagen, sa Aa Buae npueto
CbAbPKaHWETO MY,

4. PermcTpupaliMaT opral wsnpalla 3aasKkaTa fo YA0CT: opraH Ha fdoc no
3alUKMTeHa KOMyHUKaUWoHHa BPb3Ka;

5. VAocToBepABALIMAT DpraH reHepupa 3asseHs CEPTURUKAT i ro nybnvkysa HesabasHo B
My6nnunmst c1 perncrop;

PerucTpUpalLMaT opraH yBeoMssa TUTYIApa, PECr. aBTopa 58 USAafcHus CepTUdNKaT

4. Mpuemare Ha cepTudnKkaT

Cnea nybnvKyBaHEeTo Ha W3AaneH cepTUVKaT, KOWTO HE & 33 YHMBepCaneH efekTpoHeH Noanic B
NyBnuunms pericTbp Ha [ocTtaByuka, cepTUhMKaTLT C8 cMsATa NpueT OT TUTYNspa, pecn. ABTopa, axko B
3-AHeBeH CPoK oT MybnuKyBaHeTo, CbILMTE He 3afBAT Ye Ca HalvLe HeTOYHOCTH WAM HeMbIHOTW B Hero.

B Tozu cnyuail foc vsnasa HOB 6es 3annaulaHe Ha [OMbHUTENHO

Bb3Harpaxaeqve. CepTudmKkaTi 38 yHMBEpCanHy ENEKTPOHHM NOANMCH Ce npveMaT npean NyBnnMKyBaHeTa _

_+ Pepaxrop Texcra

[16:12:20] Haitaero %% / 36% cosnagenmit: http://download. pomagalo.cam/553535/ ponyatie+za+universalen-elektronen+padpis/
[16:13:23] Haiiaeno 2% / 33% coenaaenuii: http://www.law.uni-sofia.be/Serv/AdminPic t/IP/21/ data/srchdata.xml
[16:13:24] Haitaero 2% / 30% cosnagenuit: http://www.law.uni-sofia.bg/Serv/ AdminPic t/EIP/7/ data/srchdata.xml

] XKypran

Mnarnatyc roTos k paGote 84684 cumBonos I

Fig. 1. The result of the work of Advego Plagiatus

RESULTS AND DISCUSSION

Despite the fact that the students were notified about the upcoming test of uniqueness
of texts, the system showed a high percentage robwings.

28 review papers were checked. Some of the results are shown in table 1.

Table 1. Check results for the unigueness of the review paper

Text
. Text
uniqueness unique
Review paper ADVEGO Sources address T Sourcesaddress
Topic (Number of ADVEGO TEXT.RU
TEXT.
checked
RU
sources)
www.iej W j eOlstB%net /
www.focus_new.ne www.download.pomagalo.com/ -
eMAG.bg e o o t 8%
commerce site 79%/100% www.mzone.bg 57.05% | www.referati.org/ocenkaasilnite-
- (2732) b . ) h ) :
analysis www.interactive i-slabistrant...govigta/- 8%
share.com www.znanieto.net/virtuemart/detail
| 7727/ 53/ rR&%s dzts d&3q
www.download.pomagalo.com/110
E i Commerce 7324/elektronna tyrgoviya...mstva
. . 7 arg
~ the essencel 74%/42% httpzllznanleto.net nedostatycit 35%
http:/iwww- 21.85% | www.download.pomagalo.com/433|
advantages anqd (52) it fmi. uni-sofia.b 4/ K iinite i ;
disadvantages it.fmi.uni-sofia.bg 00: ocenka na si nite i s...ani n
etyrgoviyata*- 6%
www.znanieto.net/virtuemart/detail
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http://text.ru/rd/aHR0cDovL3huLS04MGFqYW4wYmNwbS5uZXQv0YDQtdGE0LXRgNCw0YLQuC%2FQtNC40YHRgtGA0LjQsdGD0YbQuNC%2B0L3QvdC4LdC%2F0YDQsNC60YLQuNC60Lgt0Lgt0YDQtdGI0LXQvdC40Y8v
http://text.ru/rd/aHR0cDovL2Rvd25sb2FkLnBvbWFnYWxvLmNvbS82NTYwNDIvYXVrY2lvbmkgdiBlbGVrdHJvbm5pdGUgcGF6YXJpc2h0YS8%3D
http://text.ru/rd/aHR0cDovL3d3dy5yZWZlcmF0aS5vcmcvb2NlbmthLW5hLXNpbG5pdGUtaS1zbGFiaS1zdHJhbmktbmEtZXR5cmdvdmlxdGEvMzM1NTAvcmVmL3Az
http://text.ru/rd/aHR0cDovL3d3dy5yZWZlcmF0aS5vcmcvb2NlbmthLW5hLXNpbG5pdGUtaS1zbGFiaS1zdHJhbmktbmEtZXR5cmdvdmlxdGEvMzM1NTAvcmVmL3Az
http://text.ru/rd/aHR0cDovL3puYW5pZXRvLm5ldC92aXJ0dWVtYXJ0L2RldGFpbHMvNzcyNy81My%2FQmNC60L7QvdC%2B0LzQuNC60LAv0KLRitGA0LPQvtCy0LjRjy%2FQntGG0LXQvdC60LAt0L3QsC3RgdC40LvQvdC40YLQtS3QuC3RgdC70LDQsdC4LdGB0YLRgNCw0L3QuC3QvdCwLdC1LeKAk9GC0YrRgNCz0L7QstC40Y%2FRgtCw
http://text.ru/rd/aHR0cDovL3puYW5pZXRvLm5ldC92aXJ0dWVtYXJ0L2RldGFpbHMvNzcyNy81My%2FQmNC60L7QvdC%2B0LzQuNC60LAv0KLRitGA0LPQvtCy0LjRjy%2FQntGG0LXQvdC60LAt0L3QsC3RgdC40LvQvdC40YLQtS3QuC3RgdC70LDQsdC4LdGB0YLRgNCw0L3QuC3QvdCwLdC1LeKAk9GC0YrRgNCz0L7QstC40Y%2FRgtCw

[7727/53R € ts dzts (d3§0%0
www-it.fmi.uni-
sofia.bg/courses/html
21%
www.technopol www-it.fmi.uni-ofia.bg/courses
is.bg e | 100%/100% | _ 88.48% /Bonl/chapter3.htmi 8%
commerce site| (1236) . advertisingbg.wordpress.corn6%
analysis www.helpos.com/ 5%
http://download.po internetreklama.com/75/37%
. . 74%I42% magalo.com www.referati.org/virusen
Viral Marketing (348) httpg//internetrecla 49.2% marketingi-reklagma/16642/ref/p25
ma.com - 16%
E-commerce as
an opportunity | 72%/19% www.referati.org
to expand| (8207) www.kaminata.net
market
Electronic . www.bcci.bg/bulgarian/ecertificatio
signature  and| 65%/35% M'{zﬁr?t“;rg 5206 n/Q&A.htm - 23%
electronic (2264) tampit.org 0 www.referati.org/elektronen
certificate podpis/85853/refip722
www.znanig¢o.net/virtuemart/details|
/ 7823/ 53/ RS tsdzts dzq
SILABG.COM 85%/31% http://znanieto.net v3t 1 d HRRCL Ut 1-09%%
e-commerce . 57.15% .
site analysis (1485) www.referati.org WWW. Kamlqata. net/elektronna
targoviyav-internett96114.html -
15%
http://juliannachev. www.juliannactev.blogspot.com/ -
Security of e | 1%/0% blogspot.com 0% 100%
commerce (1248) http://www-
it.fmi.uni-sofia.bg
Electronic www.download.pomagalo.com/553]
- o o 535/ponyatie za universal...
legr;?rgjr:ﬁ: and (9287/;;574 - 92,26% | elektronen podpis/2%
certificate

Similar results were obtained in the verification of the uniqueness efstlaad
course projects in the disciplines of "Management of Information Technologies",
"Software Marketing" and "Information Systems".

Analysis of the results
1. Plagiarism is a mass phenomenon. The results show that about 70% of the
students present naiginal papers. About 30% of the papers have a high
unigueness.
2. Motivated students are less prone to plagiarism.
3. The difference in results of Antiplagiat Systems is due to the algorithms used,
random selection of phrases and sites for inspection.
4. Most of the texts are copied from the websites of the companies that keep
text documents databases and distribute them for a fee, or other benefits.
5. The Antiplagiat System cannot establish authorship on the original texts.
6. The establishment of plagiarism in studemork through a system of
antiplagiat is a personal initiative of the teacher.
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Conclusions
1. The studentsd review papers be used
checking the text for uniqueness. At low uniqueness they cannot participate in the
evaludion grade formation.
2. In the case of a high degree of uniqueness, authorship and grade formation in
the discipline should be established in the oral interview process.
3. Checking for uniqueness takes a lot of time. With the large academic load of
teachersgonstant checking is an impossible task.
4. Effective AntiPlagiarism can be achieved by introducing administrative
measures.
5. The administration of universities does not exhibit a sufficient degree of
intolerance to student s durepflthe gelattomshis m. T
"selleribuyerd, which is difficult to regul
6. Many of the students are not interested in gaining knowledge in a particular
area. They seek to obtain a diploma with the least possible effort.
7. To assesthe knowledgen a discipling it is advisable to useourseprojects
that are analytical in nature and may include-selfly [3]. Topics should be
prepared very carefully to limit the possibility of direct plagiarism frima
network
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Abstract New technologies arenaimportant element for achieving military
superiority and to ensure high defense capabiliieshnology trends survey is integral
part in Defence Planning Proce3$e article examined the prospects in information and
communication technologies and thpossibilities for their application in priority
investment projects of the Ministry of Defense and the Bulgarian Army
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Abstract: In this work are reviewed opportunities for research and design of
softwaredefined radar based on alternative hardware platformsl @oftware tools.
Conclusions are on their effectiveness in different application areas.
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INFORMATIONAL SECURIY - LEGAL IMMUNITY FOR OMMERCIAL ACTIVITY
OF MEMBERS OF THE R@5H - BULGARIAN CHAMBER OEOMMERCE
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Abstract: Information security is a factoof principal importance for the realization of
successful trade cooperation between partners from different countries. One of the priorities for
every bilateral organization should be the provision of information security to its members. In order
to guarantee such kvel of security, it is imperative for specialists working at the organization to
show a good knowledge of the legal and commercial characteristics of both sides. This, in turn
directly depends on the level of qualification of human resources, the fypeganizational
structure and the goals of the organization. The aim of this work is to clarify the nature of the
Polish-Bulgarian Chamber of Commerce as a bilateral organization and to shed light on the way it
provides adequate security of its memberth&ir participation in trade turnover between Poland
and Bulgaria.

Keywords Polish-Bulgarian chamber of commerceéBulgarian-Polish law office, Polish-
Bulgarian consultancy cluster information security, trade turnover, bilateral relations, cooperation,
trade, business, commercial law, employment law, tax law, financial Baigaria, Poland ,
consultations, cluster.

In a period of growing globalization, free movement of goods and capitals and
increasing need for new markets we observe an intensive gmiwthe interest of
Bulgarian businesses in the Polish market. This market is developed under conditions of
long term domestic policy that supports small and mediired enterprises, as well as
conditions of consistent promotion for foreign investmentd imensive utilization of
EU funds. According to the elite analysis carried out by "Cushman & Wakefield",
Warsaw is first among 34 European cities most attractive to foreign investments.
Nevertheless, the direction of investment is not unilateral. A antist growth in the
number of Polish firms that expand their activity in Bulgaria has been observed over the
course of the past five years. Statistics illustrate that the amount of trade turnover
between the two countries has been rising steadily. Ecenamilyses and forecasts
predict a similar trend for the next five years. There are many factors that determine this
good level of bilateral cooperation, with those organizations that support the
development of bilateral trade relations playing their @ivatle in this process. One of
these organizations is the Polish Bulgarian Chamber of Commerce. Since its
establishment in 2006, for almost ten years, the Chamber has been gaining vital
experience primarily in the field of creating of favorable condgifor development of
business relations between Bulgaria and Poland. One of the primary aims of this
organization is to become a rgovernmental regulator of Polidulgarian commercial
endeavors, to provide a safe and secure environment on this bueirtesand to build a
good reputation among both the Bulgarian and Polish business world. An objective view
of key relations, a support for private businesses and open arrangements are at the heart
of these objectives. The positive experience and knowladgemulated in the reality of
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one specific country are successfully applied to the other. Each side has its own unique
specific features, which leads us to the other important role of the Chanabbuild a

unified business foundation that would funatiavell and would add economic value
bilaterally. Often Bulgarian optimism and desire for prosperity is combined with Polish
pragmatism, confidence and experience. As a result of these efforts a variety of
BulgarianPolish consortiums have been establisfidtese consortiums have played an
integral role in several Public Procurements that are of high priority to our country and
include plants for waste treatment, water treatment plants, construction and
modernization of railways, road infrastructure etc.

Polish-Bulgarian Chamber of Commerce aims to provide equally high quality of
support for both large and small businesses. Several dozen companies with the use of
Polish capital have been already registered in Bulgaria and they have been provided with
relevanttrading partners and markets. In turn, a favorable and secure environment for
Bulgarian companies operating in the Polish market has been built that has been assisting
their growth in the region. This partnership makes commercial sense and has high
potental for future development.

The fields of activity of the PolisBulgarian Chamber of Commerce are numerous
and diverse. The "Board of Directors" has been established within the organizational
structure of the Chamber in order to provide adequate soldtiansariety of areas that
include construction, transport, tourism, European funds and programs, real estate,
agriculture, engineering, education, pharmacy and healthcare, infrastructure,
communications, light industry, etc. It is represented by diredfvait function in the
above mentioned sectors. Each specific request, received by the Chamber, after being
processed is sent to the relevant specialized department, where it is analyzed and treated
thoroughly. This approach allows for competent servicesscmost economic branches.

The PolishBulgarian Chamber of Commerce collaborates with more than 70
businesses and ngamofit organizations. According to its statute, it represents a common
economic engine for each of its members and partners. On their cie to their
multiplicity and diversity, they develop the power and strategic importance of the
bilateral organization. One of the main priorities of the Pefistgarian Chamber of
Commerce is building of better quality of relations between the Balyand Polish
business world, namely by the means of: setting precise tasks to its structures,
improvement of its services, development of a communication policy, creation of
conditions for better competitiveness and last but not least, ensuring inforreatiurity
of its members. Entrepreneurs intending to enter a specific market can rely on the
complete package of services that includes: legal support as part of the overall provision
of information security- company registration, preparation and aralyaf contracts,
provision of information concerning the legislation of a specific country in a specific
field, legal services relating to a particular deal, resolution of conflicts through mediation
and arbitration, litigation etc. The Bulgarifolish Lav Office was created, within the
structure of the BulgarianPolish Chamber of Commerce, in order to provide
professional, timely legal service of the highest level of quality in all of the above
mentioned areas.

The BulgariarPolish Law Office was foundeith order to provide adequate legal
solutions in accordance with Polish and Bulgarian legislation. The specific features of
this office are determined by its bilateral nature. Extensive analysis of both legal systems
and professional qualifications of teamembers allow for the provision of professional
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assistance to its clients in each specific area of both the Polish and Bulgarian legal field.
Knowledge of the characteristics of the two nations and the fluent usage of Bulgarian and
Polish languages givegnificant advantages in building an optimal legal strategy, while
dealing with each specific case. The office is headquartered in Warsaw, but certain
departments are located in Krakow, Sofia and Burgas. Guaranteeing the information
security of the Chambérs partners directly relies on
Chamber in following legal aspects:

Commercial Law i The BulgariaAPolish Law Office collaborates with a number of
institutions and organizations that influence trade turnover betweenvtheauntries.
Numerous Bulgarian and Polish companies are beneficiaries of different services within
the cooperation. These companies represent various industries, such as: transport,
logistics, engineering, agriculture, construction, tourism, energylbcteam will offer
you qualified advice in: preparation and realization of investments, preparation of
contracts, establishment of commercial associations and branches, transformation of
trade associations, changes in company contraaisasterstermsapplied by custom of
trade,sale of shares, bankruptcies, collection of claims, dispute resolutions outside of the
court, litigation etc.

Organizational Law i Over a number of years, Poland has frequently been qualified
as an Oeconomi c hedrdesest oftBulganan dhteprenpues.to the vast
Polish market has increased exponentially. At the same time, the favorable tax system in
Bulgaria attracts Polish investments. As a result, the trade turnover between the two
countries is growing progresgly. In this aspect, the experts of the Bulgaffasiish
Law Office offer professional services in the following fields:

- Registration of all types of commercial orgaations. In this respect we offer:
preparation and shaping of the organizational eatsgrwith all their specifications;
completion of all necessary legal actions with the notary; preparation and
submission of documents for legal registration of the omgdion; preparation of
powers of attorney for filing and obtaining the necessary meots after
submitting the documentation for court registration; issue of a registration number
of the orgardation; issue a tax number of the orgation; issue of the VAT
identification number of the orgagition; assistance with the process of findang
headquarters; finding a relevant accountancy firm; assistance with the recruitment
of personal; assistance with the opening of bank accounts etc.

- Subsequent registration and authorization of the registered paganiunder the
relevant laws as wellsathe supply of various licenses and permits under applicable
Polish or Bulgarian legislation;

- The establishment of legal entities with Aomofit purpose;

- Change in the legal status of registered organizations (name, registered office and
address, mebership, assets, etc.), Liquidation of the orgatibn etc.

- Litigation in disputes between organizations

- Preparation of all types of commercial contracts in two languages

Employment Law - Proper strategy in the field of human resources often has a
decisive role in the success of the bilateral business initiatives between the two countries.
In this matter, the team offers the following services: advice in recruiting qualified
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personnel, drafting employment contracts, representation in labor disgpesantation
in the case of employment termination, drafting employment agreements, representation
in litigation after termination of employment contracts, representation in front of the
labor administration and ministries.

Transport law - Services in trasport legislation cover primarily land transportation.
We successfully support leading transportation companies, on the route between Poland
and Bulgaria, as well as on routes throughout the whole of Europe. In practice, thus far
the most disputed decisie have been related to vignettes, tachometers, insurances,
permits for transportation.

Tax law T Partners are offered a wide range of services in the field of tax law of
Poland and Bulgaria, including: preparation of tax strategies, tax planning and
optimization of taxation.

Financial law - BulgarianPolish Law Office provides services to individuals,
international business investors and various financial institutions. Listed are some
examples of financial legislation that we deal witlank contracts, lking, financing
and provision of banking transactions, investments, loans, leases, insurances, foreign
exchange transactions, financial instruments, pension transactions, investment funds etc.

Property law - Often PolishBulgarian relations are accompashidy disputes
relating the different types of propertyrivate, state or municipal. With the acquisition
and subsequently the protection of property rights, their carriers face different
responsibilities. Experts of the Bulgariwolish Law Office provié legal advice and
assistance on various studies in the field of property law relating to: analysis of the status
of real estate, acquisition of ownership of movable or immovable property, preparation of
all types of contracts and documents related toigie to property, assistance in specific
notary proceedings, litigation in property cases etc.

Criminal law - BulgarianPolish Law Office provides adequate legal assistance at all
stages of criminal proceedingpretrial, as well as in the court. We pide competent
protection with: determining the remand in custody of the police, providing support to
persons residing in arrests, providing assistance to victims of crime, protecting suspects
and accused individuals, assisting in terminating the crirpireadeedings etc.

Besides legal services the PolBhlgarian Chamber of Commerce offers trade
advice on the following aspects: finding trading partners, making market analyses,
recruitment, providing information on upcoming auctions, organizing participat
fairs and etc.

The PolishBulgarian Consulting Cluster Center, created in Warsaw under the
leadership of the PolisBulgarian Chamber of Commerce provides additional security
for businesses in both countries. The objectives of the cluster focuspporsng the
partnership in the sector of small and medgired enterprises of the two countries. The
PolishBulgarian Consulting Cluster is a business center where each Bulgarian or Polish
entrepreneur can receive the necessary support to develop bissheess activities.

A further step aimed at improving quality of services took place on 10/23/2015 at the
headquarters of the Bulgarian Industrial Association, where a memorandum of
cooperation between the Association of Business Clusters in BulgatitharPolish
Bulgarian Consultancy Cluster was signed. The two organizations will cooperate in the
areas of entrepreneurship, information security, efficiency of human resources, scientific
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and technological development of Bulgarian and Polish businearipatjons and other
areas of mutual interest.

The proposed commercial, legal and administrative services will build a favorable
and secure market base for any business bilaterally.
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SOCIAL SCIENCE

ASPECTS OF THE INTEARZTION OF STRUCTURESND AUTHORITIES FOR
SOCIAL ADAPTATION OMILITARIES EXEMPTED FROMJILITARY SERVICE
AND THEIR FAMILIES

Venelin K. Terziev, Sevdalina |. Dimitrova, Ekaterina D. Arabska
Vasil Levski National Military UniversityVeliko Tarnovo, Bulgaria

Abstract The study presents different aspects of the interaction of structures and authorities for
social adaptation of militaries exmpt ed of service and their far
considering different levels of the process: conceptual and political, normative and legal, every day
and practical. The military social work is determined as a very broad term designating the socio
pedagogical complex of different types and areas of activities in the field of satisfaction of social
needs of the particular group studied.

Keywords social work, social adaptation, social services, social security, social support

1. Introduction

Current study acceptsocial adaptation as a processmnich jointly participate state,
public and norgovernmental organizations and commercial structumeswell asthe
militaries exempted frommilitary service and members tifeir families That definition
suggests that ithe active cooperation with experts from the relevant departments the
individual profiles of former militaries could bedeterminé together withtheir families
in the conditions of theivil socium consideringdevelopment of economic presses in
the regions of their residence and in #otivities of modermnstitutions of civil society.

Social work with militares exemped from military service and members of their
families in the process of social adaptation to conditions of civil sodielf includesa
pedagogicalcomponent. Its content is based on the direction of gositagogical
activity to intensify the potential for adaptation of the personality of the fonmigaries
for maximum possible realization dfieir knowledge, habitsskills and experience in
new social conditions while keeping the previosmcial status. Socigpedagogical
activities are implementedn the process of social upbringiraj the exemptedrom
military service andheinclusion in the new social environmnteas well asn the process
of restructuringof their micro-socium. hat means a comprehensive modélsocial
adaptationto be implemened allowing unity and interconnection of objects, subjects,
principles and guidelines of the social adaptation of &rmilitaries and members of
their families, its general and specific technologies, the conditions governing the
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adaptation potentidboth of the militaries exemptedfrom military service &long with
theirfamily) and of the society in whicthey arecompusory includel.

In orderthe organization of this proceds be effective, a necessary condition is the
personal involvement ofhe militariesat the entrance of their social adaptati®ut
another way, the social adaptationnaifitaries exempted from riiary service and their
families should be seen as a mdfifiteted process implemented at various levels
(conceptual, political, social, civil, normative and legal, every day and practical). The
main activities of this process are related to [1, 4]:

i predcting possible changes in selfteem and social status of the main social
groups, among which an important place is given to former militaries and members of
their families;

i setting goals in the development of military social work with them by both the
state institutions and public authorities and fgmvernmental organizations;

i determining the balance between social needs of militaries, and members of
their families, and the economic capabilities of state and society in the transitional phase
of their deelopment;

1  shaping the image of the exempted militaries as a highly professional specialist
and the appropriate attitude towards them from society and others.

The implementation of these activities requires implications on the leading indicators
of sociepedagogical characteristics, as follows [3]:

1  status of militaries and members of their families as a relatively independent
particular social group requiring increased attention from state and society;

1  the interlink between the nature of the relationshiphts group by state and
society;

1  the availability of mechanisms of studying social status and work with
everyone after the exit from the structures of the Bulgarian army (including members of
the families) and others.

Different levels of socigpedagogicatomplex of types and areas of activity in social
work deserve special attention in the adaptation of military personnel exempted from
military service.

2. Levels of social adaptation of militaries exempted of service and their
families

2.1. Conceptual andpolitical level of social adaptation of militaries

Conceptual and political level of sogmedagogical complex of types and areas of
activities for solution of social problems of militaries and members of their families
assumes the development of socialigies regarding this group which when getting on
the labor market is turned into a risky one.

In that case, social policy is defined as a specific activity of state bodies in particular,
and society as a whole, to meet the vital interests of citizenaptad from military
service and members of their families.

The leading indicators for socipkdagogical characteristics of this level are:

1  the degree of importance to the state and society of the intellectual and physical
potential of persons exemptedranilitary service and members of their families;
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i level of preparedness of the state institutions for the realization of the priorities
of social policy, purposeful and systematic social work with that category of militaries;

i level of preparedness of statestitutions for social work with militaries and
members of their families (at all levels of the sgpaagogical complex), etc.

2.2. Public and civil society level

The level studied suggests participation in the implementation of social policy
regardngmi | i t ari es exempted of service and
governmental organizations and public associations (parties, social movements,
foundations, associations, groups, etc.) and commercial entities. In terms of their
statutory purposes or conential interests, these representatives of civil society are able
not only to influence the elaboration of social work priorities concerning militaries and
their familiesbd members, i mpl emented by r
efforts indevelopment and functioning of the social infrastructure for the realization of
that social policy.

In general terms some of these problems are identified in different kinds of concepts
of social protection of militaries, persons discharged from milisgryice and members
of their families.

Leading indicators of socipedagogical characteristics of this level are:

1  the availability and the extent of development of public andgmmernmental
organizations in the field of social work with former militarigsd members of their
families;

1 the degree of the practically realizable orientation of public and civil
organi zations to soci al wor k with former
structure of other targets of the activity;

1  the degree of inteperability of these organizations with state institutions and
commercial entities in social work with this group;

1  the level of the financial potential and the duration of its operation in one or
another public organization or association of citizens withiary-social orientation, etc.

2.3. Normative and legal level

The normative and legal level to solve these problems envisages provision ef socio
legal protection of exempted militaries and members of their families. -Bayab
protection is defined as system of social guarantees (as well as activities on their
development, validation and implementation) assuring minimum and sufficient life
conditions, benefits and privileges of different categories of former militaries and
members of their families. Bse social guarantees form part of the general law of the
country in the social sphere which can be related to Social Insurance Code, Social
Assistance Act, Employment Promotion Law and others.

Hence leading indicators for sogi@dagogical characteristio§this level are:

1  the extent of coverage of the social problems of former militaries and members
of their families in their transition from military socium and integration into civilian life
with normative and legal documents;

1  the quality of developed mmative and legal documents in the field of the
assurance of social rights and guarantees of former militaries and members of their
families;
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1  the degree of practical implementation of the norms of social law by state
institutions at different levels (natial, regional level and regional level) applied to
exempted from military service persons and to members of their families, etc.

2.4. Everyday and practical level

The everyday and practical level of solving the social problems of militaries and
members otheir families suggests the formation of a system of social work with former
servicemen militaries and members of their families both as a specific activity and as part
of the structures for social protection of the population.

In this case, the social worwith militaries and members of their families is
identified as:

i a mechanism for implementation of social policy of state and society in relation
to this certain category of the population;

i directions for the integration of former militaries and membétheair families
in civil society;

1 means for the realization of sodiegal protection of this category of the
population;

1 conditions for the provision of social partnership and social security in society;

1 a tool for solving everyday social problems of myged militaries and
members of their families in the places of their residence, etc.

Without the development of the infrastructure of everyday practical level of-socio
pedagogical complex, the types and areas of activity, as well as social prioritias rem
only intentions, and laws and regulations are just rules on paper. Therein lies one of the
reasons for the low efficiency of the activities of state institutions in the implementation
of social legislation in the field of social protection of militariand members of their
families.

In the implementation of programs and projects of similar nature it is necessary:

1  availability of corresponding infrastructure and quality of activities of
specialized institutions in social work with militaries and membétkeir families;

i level of professional competence of social workers from state institutions
oriented towards families of exempted militaries;

1 the coverage level of this category of the population (medical, pension,
sanatorium, cultural, educational, sigoand other areas), etc.

3. Characteristics and relations in social adaptation of exempted militaries
and member of their families

The analysis of scientific and other literature, including a number of studies,
monographs and developments of recent sjeahows that a significant number of
specialists continue to be oriented towards the study of parts of-pedégogical
complex of types and areas of work with militaries exempted from military service and
members of their families [2, 4].

For example, everal researchers have noted that the most important factors
determining the quality of military social work in general, and the social reintegration of
exempted militaries (and their families) as part of the Armed Forces of the Republic of
Bulgaria are 1, 2, 4]:
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i successes in military reform, leading the army to a new quality of operation,
based on the priority of the new legislation and NATO membership;

i significant humanitarian changes in military socium and in the system of
military education;

i effective functioning of the system of formation in militaries of values
corresponding to the qualities of countryd

i improving their material standard of living;

i ensuring the principle of social justice in addressing issues of work and life
character, etc

A significant part of researchers and social workers state that the basis of social
adaptation of militaries exempted from military service and members of their families is
the legal provision of the process [3]. The state, according to them, mustepto\tiis
category of the population not only an acceptable standard of living, but also to provide a
certain compensation for the limited rights of military service. Namely state social policy
in the field of law guarantees the right of persons exempn frailitary service and
members of their families the corresponding living conditions in civilian terms.

There is a basic contradiction. Its essence lies in the fact that on the one hand the
state provides a legal basis for the removal of the military feoriian to military
socium. On the other hand, there are the carried out by state activities in the social
protection of this category of violations on the semgymative field. The practice shows
that it is the government institutions at different levehich do not meet the accepted
laws and regulations and that way they do not realize the rights of this category of the
population. For the prevention of the creating situation mechanisms constituting the
processes of social protection are included. Timggerlined conflict is the source of the
emergence of the terfsocial protectio®, the content of which is limited to establishing
a regulatory system for the stabilization of society aimed at minimizing the social
contradictions arising in the legal aedonomic status of the individual groups of the
population. The state offers its citizens social protection in the situations of risk in normal
life such as illness, unemployment, death of a man who supports the family, age,
disability. The social proteicin is a combination of social and legal guarantees ensuring
for every member of the society the realization of the most important-sccimmic
rights, including the right to a standard of living necessary for normal reproduction. Thus
the analysis of th practice of moving the militaries from the military to the civil socium
shows that today such guarantees are sufficient, i.e. on regulatory and legal level such a
switch will not or should not create social problems for the families of former militaries
[4].

The existence of such problems at the everyday and practical level requires social
protection. The emphasized contradictiobetween the declarative nature of normative
and legal provision of social needs of exempted militaries and members ofithdies$
and the actual level of implementation of standards and meeting the needs of this group,
is in the basis of understanding the problems of social adaptation of persons exempted
from military service and members of their families.

Recognizing the ingdficient development of mechanisms ensuring the needs of this
specific group at the stage of transition to the civilian socium, many researchers focus
their efforts in the search of conditions to optimize the process of reintegration of the
militaries [4] The limited opportunities to influence the processes of conceptual
political, sociacivic and normativdegal level of socigpedagogical complextypes and
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areas of activity for social adaptation of exempted militaries, objectively put the attention
on the psychological problems of this process. Within this direction there have been a
number of studies on issues concerning social and psychological assistance; socio
psychological adaptation of exempted militaries; their socialization as a-socio
psychologcal problem; psychological support to their families; their social and
psychological rehabilitation; socjosychological support to them and their families;
psychological and pedagogical provision of social work with them, etc. Along with this,
the socialwork with this category of the population not only implements the system of
social guarantees ensuring minimal sufficient and living conditions. Sucisidee
understanding deforms its nature, leads to a limitation of its potential and presents
exempted rtitaries and members of their families as consumers in a state of a social
crisis.

The sociepedagogical modeling of the processes of passage of exempted from
military service persons and members of their families from the military in civil socium
allowsto specify the contents of the processes in speiagogical complex of different
types and areas of activity with this category of persons. The social work is called to
satisfy the social needs of the representatives of specific groups of the population,
including military personnel exempted from military service and members of their
families but their social needs are different. The satisfaction of those needs that provide
minimum and sufficient conditions for life refers $ocial protection The violaton of
these conditions leads to a threat to people's lives, a threat to the functioning of the
human organism in the society. The periodic satisfaction of social needs of persons in a
state of social crisis refers to thewcial supportin cases wherexempted militaries and
their families in the process of transition from the military status to the status of citizens
fall within asocial crisis, they need such support. The realization of the established state
guarantees to meet the social needs of a veidge of persons entitled to them relates to
their social security This process and activity are inherent in the presence of such
guarantees to exempted militaries and for members of their families. The satisfaction of
social needs of persons through tpeovision of certain social services can be
characterized as their social "seimg" or social assistance

4. Conclusion

Military social work is a very broad terdesignatinghe sociepedagogical complex
of different types and areas of activity of vars entitieon satisfyinghe social needs of
their customers carriedut on conceptual, political, legislative and practical level. At
each of these levels it provides:

1  theoretical development and scientific substantiation of the problems, i
formationof thetheory of military social workpart of which is the theory of social work
with exempted from service militariemd members of their families;

i ensuring the functioning of educational institutions for military social work
(training of social worker as specialists in a particular professional activity),
i.e. development of military social work aseientific and educational complex

1 realization of goals andasks of the pradtal social work with militaries
exemped from military service and memteof their families, .e. military social work
asgood practices
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SOCIAL NEEDS OF MICARIESEXEMPTED FROM MILITARY SERVIE AND
MEMBERS & THEIR FAMILIES AND'HEIR SATISFACTION
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Abstract The paper examines the social needs of the militaries exempted ftibamymi
service and members of their families and their satisfaction considering the main
characteristics of the transitional period, stages of transition and tasks of social work with
this particular group. The accent is on the need of efficient socigk wmviding timely

and adequate answers to the social needs.

Keywords social adaptation, social security, social assistance, social environment

1. Introduction

Dynamically developing complexn perspective as a systeof typesand areas of
activity (professional and noeprofessional, professional and voluntamyhich essencés
to meet the diverse social needs of citizens exedfpam military service and members
of their families arising in the course of their interaction with the social environmignt
the particular socium of living in the period of transition from military service to civilian
life, fills the contents of the scalledsocial workwith military personnel exemetl from
military service and members of their familiésits nature the military social work is an
activdy transformingwork that objectively determines the needs of tpisupsduring
the transitional period,&. the period ofsocial adaptation The specifics of this process
aredetermined byhe differences of social eironment military and military socium on
the one handand civil and social environmeahdsociumon the other.

Social environmenis identified by surrounding new conditions for life in the civil
socium for the exempted militaries and members of theamifies Social
macranvironmentincludes all the surrounding social, material and spiritual conditions
of existenceformationand activity Social microenvironment represents the immediate
social environment obexempted militariegfamily, neighborhood foresidence, work
team, and referen@nd othemicrogroupsetc.)which havea decisive influence otheir
activities, behavior and communication, their development as a whole.

Civil sociumis the social space difie vital activity of exempted militags and their
families their sustainable social community, uniteyiplace and new conditions of life
activity, determined by the specifics of the work and lifestyle of civilian life.

Customers (userg)f the military social work are as a rule represemgatiof three
specific groups:

The first groupare militaries (officers, sergeants, soldiers and sailors). Tzt pf
the military social workwhich is orientedtowards this group of users is called social
work with military personnel. Its main featuras §4]:

i it is conducted on the place of the military service (and residence of military
service), i.e. barracks, headquarters, range, ship, command post, etc.;

1  for this social work the specialists are prepared in the field of psychology,
sociology, organiation of cultural activities, etc;
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1  the social work (its separate types and directions) is part of their functional
responsibilities;

1  facilities for this type of social work is determined by the basis of the military
organization within which it is implemésd.

The second group of useo$ military social work is constituted of the families of
military personnel exempted from military service. The combination of the types of
activities aimed at satisfying their social needs gives an idea of the social wbrk w
family members of military personnel exempted from military service.

This part of the users should be a priority for military social work regarding that
namely the family, as part of civil society, is what is basically in the reproduction of the
nation It is the family where from the first days of life attitude to the surrounding world,
to others are formed. Namely there corresponding cultural environment is created. The
priority of this part of the users of military social work is determined by tlpoitance
of the family for militaries, including after discharge from military service, from that role
that it plays for them in terms of military service and civilian life.

Characteristics of work with family members of military personnel can be defmed a
follows:

1 it is carried out by the residence of the militaries: military garrisons, polygons,
bases;

1 its organization is not practically determined by regulations and not enters the
functional responsibilities of some or other officials (with the exceptib specialists
working with families of militaries);

1 facilities and professional staff providing this part of the work is practically
absent;

1 the social work with family members of exempted from military service is not
developed, though it refers to thgart of users.

The third part of the usersf military social work are the militaries exempted of
military service. The total of types of activities aimed at addressing their social needs are
defined as social work with persons exempted from militaryicervrhis work is
appropriate to be conducted at the place of residence of exempted militaries. It is
assigned to the negovernmental civil structures (with significant restrictions) and it
does not enter into the circle of duties of military officialdgtiwthe exception of the
military district). In practice it does not have its own personnel and facilities. Another
characteristics if that it completely lacks regulatory provisions. This part of the customers
of the military social work may rely primarilgn civil social services directorates
ALabour Of ficeo (LOD) and (OASy (gvkich alo Aot e s
consider them as customers). Social needs of former militaries are satisfied partially at
the expense of military structures for socrakcreation and rehabilitation (military
hospitals, sanatoria, rest homes, hospitals, etc.) [3].

2. Main characteristics of the transitional period

Different studies on the problems of the transitional period under the terms of the
military to civilian life show that the composition of the users of military social work is
too different [1, 4]. Besides that a client of military social work is also the civilian
personnel of military units, staffs and controls, of polygons and bases (before their
dismissal fran work). Users can be not only individuals but also different social groups

268

b



such as: community of several families; associations; foundations; social movements, etc.
The specificities of their collective social needs should be taken into account which
undaubtedly significantly determine the specificity of directions, areas of strength and
opportunities of military social work.

It is noteworthy that the subject of social work with exempted from military service
militaries and members of their families ispesific person who [2, 4]:

1  for various reasons ends legal relationship with one or another military
structure;

i is in a transition period from the living conditions of the military socium to the
conditions of life and work in the civil socium;

i is forced tochange type, scope and contents of its activities in a situation of
lack of job in the civil socium;

i significantly changes the social status in terms of striving for its preservation;

i is in a deteriorating financial situation of the family, etc.

The trandion period of exempted militaries and members of their families from
living conditions of military socium to civil socium in each case takes a different period
of time. Everyone in a transitional period goes through several stages.

The first- preparatorystage,is characterized by the psychological adjustment of the
militaries still flowing through the procedure of compulsory military service and in
search of a new place of work and residence. Exempted from military service militaries
and members of thefamilies left to live in the place of service in the transitional period
easier adapt to the conditions of civil socium in connection with the minor changes to
these conditions. However, after completion of the adaptation period to civilian life,
conditions of military socium are a factor that further complicates the vital activity for
these people. In Bulgaria there is no practice of timely preliminary determination of
variants of jobs for potentially exempted militaries and members of their familieg in t
places of their future residence.

The second stage of entry into the civil socium characterized by the psychological
orientation of the exempted from military service to acquaintance with the conditions of
vital activity in this socium.

The third stp is getting used to the status of full member of the civil socium
characterized by psychological adoption and acceptance of new conditions for life
activity.

The fourth stagés of development of the exempted from military service in civil
socium which ischaracterized by the psychological activity to change the conditions of
life in the civil socium.

Mutual relation and mutual conditionality of these stages represent a transitional
period of the militaries to the status of the civilian persons, the dsrdéwhich is called
fisocial adaptation .

Therefore, social work with militaries exempted of service and members of their
families is a practical activity of relevant institutions and organizations as well as
individuals in ensuring their interconnectianth civil socium and with the new living
environment. In its essence, this work represents the personal assistance for their
integration into the civil socium.

In some cases the first and second stage may coincide if serviceman under exemption
from military service (before the termination of the legal relationship with the military
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organization) already has a certain job in a civic organization, without change of
residence of the family.

3. Tasks of social work with militaries exempted of service and thefamilies

A main goal of the social work with the militaries and members of their families is
the harmonization of their interaction with the new (civil) social environment, with the
particular socium. That way, during the transitional period: the peabdocial
adaptation of exempted from military service persons the priorities of the content of
social work are (in degrees): social protection (higher level); social support (second
degree); social security (third degree); social services or assistancd egree). After
completion of the period of social adaptation of exempted from military service persons
and members of their families, the contents of social work with them changes and social
services and social security are on the first places. ISmoigction and social support to
this category of the population in these conditions are necessary only in availability of a
situation of social risk, abnormal life activities (failure of the period of social adaptation,
alcoholics, various addictionsisdbility, unemployment, etc.).

Social work with military personnel exempted during the period of their social
adaptation solves a number of problems. First these are the organization and
implementation of targeted effects on humans for the purpose @fizaton in civil
environment, providing entry into this addiction to the concrete civil socium and its
development. This task also determines the need of preparation of social workers of
different profiles specializing in the inclusion of a person insthaety.

On the second place is the task of improving the social environment (and of course,
the specific socium) in the interests of the people. Applied to social adaptation of
exempted militaries and to members of their families, this task is realizedgh the
formation of a positive image of exempted from military service as stimulating the
interest of employers to employ this category of the population, development their
motivation for training or professional retraining, creation of public orgmrernmental
organizations, etc. This task also determines the need for special training of social
workers specializing in restructuring of social relations in the society [2].

On the third place is the task of optimizing the interaction of militaries ardbars
of their families and the new social environment of a civil or other specific socium. It
determines the need for training of social workers with particulra knowledge and skills
specializing in the harmonization of customer interaction and socigbament.

Thus the content, purpose and tasks of social work with exempted militaries and
members of their families reflect its pedagogical orientation, which is precisely the
feature of experience in the development of social work as a whole. The pedhgogi
component of social work with this group of the population necessitates the formation of
two types of specialists: social pedagogues and social workers, among which there are
both similarities and significant differences [5].

The content of the proces$ social adaptation of exempted militaries and members
of their families and tasks of social work with them predetermine as an insufficient
practice that to receive only social (seggychological, socibegal, socieeconomic,
etc.) protection and reahtion various kinds of social assistance (educational, medical,
consumer, psychological, etc.). This is the administrative approach leading to waste of
manpower and resources to duplicate the efforts of speciatistsdifferent profiles and
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leaing to this an ordinary man found in normal condition to be displayed outside the
clients of social workand its departments biegtheir work only when hishegoes into
the category of risk Aroubled individuals.

4, Conclusion

The essence of social work withilitaries exemped from military service and
members of their families during the transition period lieth@social adaptation of this
category of the population to the new conditions of life activity in particular socium,
which embracesghe followingstagespreparatory, entry, tolerance and development. The
successful outcome of the social adaptation of the indivighgason lies in the
psychological acceptance of the new conditions of vital activitypreserving and
developingthe social status anfinding ajob, which ensures consistent with this status
material living conditions othefamily.

Such an understanding of social work witfilitaries exempted of servicnd their
family members determines the logic of further research, the essendgcbf a@nsists
in: analysgs of the history of the development of social work with the category of the
population; indication of contradictions, shortcomings and difficulties but also on the
objective and subjective errors in its developmeievelopment oéxperimentaimodel
for social adaptation afxempted of service militarieend members of their families in
accordance with the understanding of it as a speagogical phenomenam the basis
of analyes of the Bulgarian experience of social adaptabibime militaries
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Abstract: This report aims to give emphasis to tissuesconcerning illegal
immigration flows in the recent years, which isramendous challenge for the member
states of the European Union. Effective fight agairiggal migration requires a
comprehensive approach and balanced policy by the EU institutions, ensuring the
security of Member States, effective border control at the external borders, and
implementationof the national requirements for entry, residencel amployment of
foreigners Subjectto the conditiongnd the procedusdor granting special protection to
foreigners as well ami g r aights pratectionin the context of current international
humanitarian law. To deal efféetly with illegal immigration the Member States need to
work closely with fiEuropob, fiFrontex,0 EASOO and fiEurojug .0lt aims to combat
human beings traffickers and criminal networks in order to enhance the cooperation with
third countries to be successfully removed these cahietworks; third countries to
respect international law in term of saving human lives at sea, ensuring the protection of
refugees and respect of the fundamenigthts. It is required the EU to prevent and
reduce the illegal migration on its own fighta@gst it, especially through an effective
return policy, in full respect of fundamental rights.

Keywords Smugglingof Migrants combat illegal migration

In the EuropeatJnion (EU), more and more peoplize that havecomebeyond
its borders Someseek abetterfuture while othes areforcedto leave theihomesbe-
cause ohostilities,political prosecutiongr natural disasters.

In 2014,276 113migrants entered the member states of the EU illegathch
represents an increaself8%compared to theasne period irR013 To enter the Ewr
pean Union secretly via land, air, and sea routes, most migrants have recaurset
networks of smugglets

People from the Middle E&sand NorthAfrica try to reach the shores of the-E
ropean continent for diéfent reasons and through differehannelsSome of thentook
for legal pathwayswhile othersrisk their lives,in order to escap&om poverty, wars,
political oppressionss well as to findamily reunification knowledge and education

1
EuropeanC o mmi s s i o nio Htp://eceusopaeudgdhomeaffairswhatwe-do/ policies / irregulamigrationreturn
policy/ index_en.htm
Middle Easti Traditionaldefinition ofthe countries ofhe Arabian Peninsuldran, Irag, Turkey, Cyprus Syria Lebanonis-
rae| JordanEgyptandthe occupied Palestinidarritories- "Gaza, the West Bardf the JordamRiver andand Easterderusaler .
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Smugglingof migrants is a fast growing global criminal activity. Poverty, social
and political instability, as well as unavailability or limited access to legal channels for
migrants and protection seekers, push people to look for the services of criminals who
facilitate their unauthorized entrance, transit or stay into the countries of the EU.

Smuggling of migrantkasfor a purpose to transport migrants across the borders
illegally in orderto obtain directly orindirectly, a financiabr other materiabenefit and
the purpose ofrafficking in human beingss their exploitation Moreover trafficking of
humanbeingsdoes not necessarily imptyossing borderst canbe carried ouwithin a
country as wellSmugglingof migrantsis an extremely profitable busiag ascriminal
networksthrive due tolow risk of detectiorandsanctioning

For peoplewho do not meet ono longer meethe requirements foentry and
residence in the territorgf a EU membestate are being used differemtxpressionas
"unlawful", "illegal", "irregular”, "'undocumented'migrants and "pendingtatus m
grants The report uses the terrtidegal" and ‘lllegal" migrants.

The term"illegal migratior’ meansthe act ofentering into a countrin violation
againstthe norms ofnternationallaw, theEU law, and the national layand it is illegal
border crossing or lack of a residence visa after an authorized stay.

Unscrupulouscriminal networksorganizetrips of a largenumber of migrants,
ready to do anythintp reachthe EU.Theydo subsintial profits while jeopardizing the
lives of migrants To maximizeprofits,h u ma n  lsrauggiegssftén cram inunsa-
worthy vessels hundreds of people, includsmall inflatable boatr cargo shipghat
vessels arat the end ofheir life cyclg orin trucks.Largenumbers of migrantdrownin
the seasuffocatein containers, odiein the deserfs

Migrants are being treated as commodities by smugglers similarly to drugs and
firearms and the same smuggling pathways are being used by them. Smaiggtms
stantlychangingtheir routesin orderto meetthe security situation intaghe transit com-
tries and thelaw enforcemenof countermeasured.hey abuse with therocedures for
legal entryandstay as well

The irregular migration flows and in pelar those by sea, primary along the
Central and Eastern Mediterranean routes, has increased exponentially over the past year.
Over 20000 migrantsreached the European Union trough this route in 2014, represen
ing an increase of 3% compared to 2018 rontex 2015f. This unprecedented influx
of illegal migrants and the ruthlessness of the smugglers, who often expose migrants to
life-threatening risks and violence, require a strong respéngend

3000 irregular migrants are estimated to havetlosit lives in the Mediterras
an Sea in 2018JNCHR, 20155.

There are several reasds this strikingincrease irtheillegal migration flows
the dramatic situatiorin Syria, Eritrea, Souttern Sudan the Democratic Republic of
Congo,and Iraq It can ke saidthatLibyaisaff ai | ed st ateo because
executed there. As a result, ideal conditions were established for human traffickers to act
in complete impunity and the country has become one of the stemiting points for
migrants onheir wayto the EU.

3 Communication from the Commission to the European parliament, the Council, the European Economic and Sodial Commi
teeand the Committee of the Regions, EU Action Plan against Migrants Smu¢@lih§2020),Brussels27.5.2015 COM (2015)
285 final page 2.
4 Frontexi European Agency for the Management of Operational Cooperation at the External Borders of the Metebaf $ta
European Union
5 UNHCRI United Nations High Commissioner for Refugees. The Office of the UNHCR, also known as the UN Refugee Agency.
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Over the past years, some of the Member states of the EU took decision$-to lega

ize vast majority of their illegal migrants, which enabled them to acquire legal rights to
l'i ve and hwogtko i @ ihtutamisied concersaboutthe ability ofthose
MemberStatestc ont r ol the migrantsdé fl ows.

lllegal migrationin the EU is seen as a foraofi territorial populationmovement

wherethe entry and residenad foreigners andtateless persons,n t h ecoufitly,o st o

shall bemadein violation of international lawthe EU law, or the nationalaw of the
Member Stateslnfringement may béllegal entry into the territoryof a country res-
dence, performingmploymenbr busines$

Combatingillegal migration represents a compleklegal, economic, and social
measureslt aimed at preventing irregular entry, irregular residence, and irregular e
ployment on the territory of the EU member states.

The increasén the number ofmigrantsis a challenge fothe Europearunion,
which forces governmentsf member states timok for common solutiondn 1999,the
European countrie®ok a decision for creating ttie secalledareaof "Freedom, secisr
ty andjustice."This decisiorgivesthe European Union poweo$ legislative measures in
thenew area respect to:

Amigrants

Apolitical refugees

Aborder contrdl

In 2002, the EU adopted regulations designed to stoprthuggling of migrants
soc a | Ipackagesuppord. It is the currentEU legislationto combatsmuggling of
migrantsandconsists of:

T Council Directive 2002/90EC of 28.11.2002defining the facilitatiorof unau-
thorized entry,transit and residenc€) and, on the other hand, minimum rules for
penalties, liability of legal persons and jurisdiction, which is the stbjécthis
framework Decisiori a commondefinition of the crime of aidingllegal entry transit
and residence;

T Council Framework Decisior2002/946/JHAof 28 November 200Dn the
strengthening of the penal framework to prevent the facilitation of un@sedoentry,
transit andesidence

In accordance with Article 68 of the Treaty on the Functioning of the European

Union, the European Council identified in its conclusions of 26 and 27 June 2014, "the

strategic guidelines for legislative and operatioriahping within the area dfeedom,
security and justice" for the period 201.£2020.In the guidelines, the focus is on target

transposition, implementation, and consolidation of existing legal instruments and

measures. It is underlined the need of enpéntation of the global approach to raigr
tion, optimal use of legal migratioroffering protection to those in need, combating
illegal migration and effectively managing the borders.

In terms ofillegal migration, the strategic guidelinewite to actiors to eliminate
the root causes dhis phenomenoandto controlmigration flows.In each of thesévo
aspects, the cooperation with countrie®igin and transibf migrants has an extremely
important role.

The main objectivesf the European Unioim terms ofillegal migrationare:

6 Vanya Stamatova, TrenceptAillegal migrationd in the European Union lavBurgas Free UniversityScientifc Conferencenith
international participation2 0 1 3pagel76
7f1 mmi gration as a pr oibid etnh eo fg |tSblia20B7y Buyalaalic debatdi €ht i zens f or
iAAl pha Researcho, page 2
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T strengthenin@nd expansion akgional protection programs

T decisive effortsaagainstillegal transfer across bordeaadh u man b di ngs 6
ficking;

T an effective commonreturn policy establishment

T implementationof he actions announced byi- t he i
terranean affairso, which group wasecreat
an Sea in the autumn of 2013.

The fightagainsh u ma n b e i n gispart dfthe BU policydoktdckiegvih
the illegalmigrationby morethan a decaddhe Convention of the Councif Europeto
combath u man b e i n g(enberedintodofcé an@l02.200$ aims at preventing
human bei n g, pridtecting eictinsof ¢rdfficking, prosecution otraffickers,
andpromote coordinationational actiorand international cooperation.

The EU adoptetivo mainlegislative actso combat'irregular*migration

i fiDirective 2008/115/E&of the European parliament and of the Countil6
December 2008on canmon standards and procedures in Member States for returning
illegally staying thirdcountrynational®. The MemberStateswere urged toenforcethe
Directive by 24 DecembeR010. The firstreport, concerning its implementatiowas
adopted inMarch 2014and the report highlightethe positive developments as well as
existingchallengesThe main areafor further actiongnclude ensuringdequate img-
mentation promotingconsistentpractices thaare compatible witfundamental rights,
improvedcooperatio between Member States asttlengthening the role &rontex

i fiDirective 2009/52/EC of the European parliament and of the Coahdi8
June 2009providing for minimum standards on sanctions and measures against
employers of illegally staying thirdourtry national®. The MembeiStatesvereurged to
enforcethe Directiveby 20 July 2011. The first report on the implementation of the
directive was presented on 22 May 2014.

In respose to thehuman tragedwptthe Mediterranean Seia, April 2015, the EU
took immediatemeasuresBased on a proposalbmitted by the Europea@ommission
(action planof 10 points) MemberStates committedhn 23 April2015,with Declaration
of the European Coundit take immediateneasures fosaving livesand strengthening
the EU actions in thdield of migration

The following important documents were developRdsolution of the European
parliament, Europeansecurity progranf, EuropeanProgram on Migratioh* and the
EU Action Plan against the Smuggling of migra@8152020*2.

European Parliament Resolutjarf 29 April 2015,aims torespond to theecent
tragiceventsat the Mediterranean Sea aoftersa package oémergency measurés be
takenimmediately

8 fiDirective 2008/115/EE of the European parliament and of the Council 16 December 200&n common standards and
procedures in Member States for returning illegally staying tohwdntrynational .
9 EuropeanParliamentresolution of 29 April 2015,0n the latesttragediesin the Mediterraneanand EU migration and asylum
policies(2015/2660(RSP))
10 Communication from the Commission to the European parligrtenCouncil, the European economic and Social Committee and
the Committee of the Regions, the European agenda on secudhd@trg, 28.4.2015, COM (2015) 185 final

11 Communication from the Commission to the European parliament, the Council, the European Economic and Sodial Commi
tee and the Committee of the Regions, A European Agenda on Migration, Brussels, 13.5.20150C%)M4@ final
12 Communication from the Commission to the European parliament, the Council, the European Economic and Social Committee
and the Committee of the Regions, EU Action Plan against Migrants Smugflittes 2020),Brussels27.5.2015, COM (2(H) 285

final.
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The EuropearSecurity Programof 28.04.2015 emphasizeghat cogeration
within the EUand with third countrieén the fightagainst smuggling@f migrantsis a
priority in the fightagainstorganized crime networks

European Program for Migratipof 13 May 2015; the fight against smuggling of
migrants was identifiedsaa priority in order to avoid the exploitation of migrants by
criminal networks and reduce incentives for illegal migratibime program was set the
target of transformation the migrastuggling networks from low risk business with
high returns into "hig-risk activities with low returns for criminals." Actions to combat
criminal networksof human beings trafficking and smuggling are primarily a way of
preventing the exploitation higrants from these criminal netwotRsThese are also a
deterrent to ikkgal migration.

The European Union Action Plan against Migrants Smuggling, of 27 May 2015;

the plan identifiesspecific actionsyequired forimplementation of the abovievo

programs in this areandit includeskey actionghat aredentified. The stricter response
from Europeto the smuggling ofmigrantsis the following

1) Strengtheimg of police and judicial actionsthe more important actions in
these directions are

i establishing of a register of suspicious vessels and monitoring of their activ

ties;

T supporting the Member States in taking vessels in tow to the shores, intended
for using by smugglers or their destruction at sea;

ifestablishing of a single fipoint of cor
smuggling, in each Member State;

i establishing of a contact group of the EU agendescerning the issues of the
smuggling of migrants.

2) Improving ofcollecting and sharing informatiorthe more important actions
in thesedirections are

i deployment of liaison officeren migration issues in some key delegations of

the EU;

T strengthening of the joint operatiortale a MARED (Marine Affairs Research
and Educatioo as an information center oni- the I
grants;

i further development of the igtigence: Africa 7 Frontex;

T increasing of monitoring the pifeontier areas; Eurosur 14;

T supporting the Europol investigations for detection of Internet clues, used by
smugglers of human beings.

3) Enhancement of human trafficking preventand assistance to vulnerable
migrants;the more important actions in these directions are

T conducting of information and prevention campaigns in-Bon(third) coun-
tries, devoted to thesk of trafficking of human beings;

13 These efforts are within the European Security Programme and Strategy for Maritime S8cuuiglingof migrantsand
trafficking of human beings are two different activities but interrelated ones, carried out by criminal networksfeTémcdif the
first case, migrants are voluntarily involved in illegal migration, paying for the services of a smuggler to cross ima¢imatiters,
while in the second case they are victims that undergo a severe coercive exploitation and may texlagitbdlze transition border
or not. In fact, the two phenomena are difficult to distinguish, because people voluntarily leave and expose themsadkesfto a
labour or sexual exploitation.

14 Eurosur is the informatioexchange framework designeditonpr ove t he management of Europeo:
to support Member States by increasing their situational awareness and reaction capability in combabingderossme, tackling
irregular migration and preventing loss of migrant lives at se
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T development of a guidef preventing the migrants smuggling by 2017

T developmenof guidelines for border and consular services

T initiation of proposals for launching negotiations on readmission agreements
with the countries of origin of illegal migrants.

4) Increased coopation with noREU third countries the more important &
tions inthese directions are

T putting into practice andonsolidation of the bilateral and regional cooperation
framework

T financing of projects to help nelBU (third) countriedor developing Bategies
for fighting againstrafficking of human beings and smuggling of migrantsfor im-
proving police capabilities and juridical system and development of integhabeter
management;

T establishing a platform for European cooperation with-Bo(third) countries
and regions in the field dfuman beings trafficking and migrarsisiuggling;

T optimization of the use of the EU funds through joint or coordinated planning.

Conclusions

1) The current social and economic procedseglobal, regional and national
scale have a significant impact on the development of processes associated with illegal
migration.

Effective fight against this phenomenon requires an integrated approachland ba
anced policy by the EU institutions. It ensures the secufitember States, effective
border control at the external borders, implementation of the national requirements for
entry, residence, and employment of foreigneuhject to the conditiorsnd the proe-
dures for granting special protection to foreigneraras| | as migrantsoé ri
the context of the current international humanitarian law.

2) There is no the EU Member State that can cope alone with this tremendous
challenge as illegal migration. It is necessarpéémprovedthe existingEU legislation
for combating thesmugglingof migrants and human beings trafficking to enstiat
there areappropriate penalties f@amugglers while they avoidthe risksof incurring
criminal responsibilityfrom the persons providingumanitarian assistant@ migrantsin
distress

3) In order to deal effectively with illegal migratisghe EU Member States need:

i to work in close cooperation with Europol, Frontex, EASO (European As
lum Support Office) in Eurojust; it aims to combat human beings tkaffs@and criminal
networks across the borders, detecting and tracking of their funding and determine their
way of action for not enabling them to earnmag by putting at risk migrants lives;

I to strengthen the cooperation with ABW (third) countries, espidly with
the neighboring countries of Libya; it is essential to be successfully eliminated these
criminal networks, both in terms of training in law enforcement and in terms of ¢dhe pr
vision of information services;

T nonEU (third) countries to respetie international law in terms of saving-h
man lives at sea, ensuring the protection of refugees and respect of the fundamental
rights;

4) To prevent illegal migration is necessary to be established a balancefi and e
fective European return policy (sendiiliggal migrants, who do not need international
protection, back to their own countries). All Member States must transpose into national
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| egi sl at i o nontcdmenon istBridards artd iprocedures for returning illegally
staying thirdcountrynational®a nd t h e pioRiding éocninimure standards on
sanctions and measures against employers of illegally stayingcthurdry nationala It

is recognized the usefulness of readmission agreements with third countries, but it must
be considered withirhe overall EU relations with the affected countries. Thesesagre
ments must be accompanied by incentives to assist their implementation by the third
countries.

5) The real danger for the security of the EU comes from people arriving in the
EU with criminalintentions, including for carrying out terrorist adtsis aboutindividu-
al migrants who aredeployedin large refugee flows,arriving on the Contineneind
subsequentlyhese criminalsnay resort toillegal networksof smugglersand to partic
patein the peopleand drugs trafficking as well.

Such a serious challenge in most significant degree requires consolidation of the
European Agency for the Management of Operational Cooperation at the External Bo
ders of the EUKrontey, the European Police Offiq&uropol), the European Prosec
tor's Office, law enforcement authorities of the EU and the national authorities in each
Member State in investigating of criminal events and justice.
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Abstract:

This report is designed tavg an emphasis on problems relating to some of the
major challenges for the international community at the present time as global climate
change and global warming, rising temperatures have unprecedented effects worldwide
and lead to the melting of glact sea level rise, is causing flooding or drought incpla
es where previously not seen such extreme phenomena. Increasingly, these unusual
climatic conditions affecting the economy, the environment, health and daily life. This is
proof that climate changis a reality and risks for the whole planet are colossal, which
requires the taking of urgent action at national, regional and international levels.

Keywords: global climate chang@lobal warming

One of the biggest challenges to the international camitsnat the present time are
global climate change and global warming. Rising temperatures have unprecedented
effects worldwide and lead to the melting of glaciers, sea level rise, is causing flooding or
drought in places where previously not seen suchemd phenomena. Increasingly,
these unusual climatic conditions affecting the economy, the environment, health and
daily life. This is proof that climate change is a reality and risks for the whole planet are
colossal, which requires the taking of urgectian at national, regional and international
levels. Some of the effects of climate change are the following:

T rising sea levels threaten ldwing island States and coastal communities;

T extreme weather conditions threaten food production and heattloverast
decade have caused the untimely death of thousands of people around the world;

T the shortage of water and food, causes a regional conflicts, famine and
occurrence of refugees;

T some plant and animal species are at increasing risk of extinction.

Climate change leads to more severe floods and cyclones, threatening areas
considered earlier for safety. Droughts cover larger territories and more people incur
losses. More predictions of Oxfam by 2015, an average of 375 million people a year will
be afected by climateelated disasters®

There are different theories about the amendment of the global contemporary climate,
but so far the theory prevails for the greenhouse effect. If emissions are not reduced, the

14 OXFAM - 54% increase in number of people affected by climate disasters by 2015 could overwhelm emergency responses
http://www.oxfam.org/pressroom/pressrelease/2Qa®1/increasenumberpeopleaffectedlimatedisasters
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concentration of greenhouse gases inatineosphere are expected to double compared to

the preindustrial era by 2035, which will cause an increase in global temperature by
more than N 2 UC. In the |l ong term there |
which is equivalent to the Eatthtemperature variations between the last ice age and the
present condition. The consequences of such warming will cause significant changes in
the global map. Over 200 million people will be forced to migrate owing sea level rise

and extreme eventssuahs f | ood s, droughts and hurrica
would be irreversible damage to the planet's biodiversity, water resources and the world
market for food.

Humanity has always been at risk of unexpected and adverse changes in climate as a
resut of the action of natural factors (Earth and space). Space is assigned to the factors
the parameters of the Earth's orbit and solar activity. To earthly factors include shifting of
the Earth's poles, changes in the speed of Earth's rotation, changespp#arance of
the physiographicthe Earth. Natural factors have an influence on the distribution of
temperature, atmospheric general circulation, ocean currents, the area of the cryosphere,
and hence on the climate and its changes.

Anthropogenic (humacaused) factors affect by altering certain properties of the
components of the climate system (the surface of the land, vegetation, atmospheric co
position). This influence begins to manifest many moons ago, as a result ofothe pr
cessing of land, deforesi@a, urbanization, etc. On our planet, the climate is constantly
changing, but the change in the past has been natural for tens and hundreds of thousands
of years, it now change caused by human activity is only possible for a few decades.

Research has showthat by 1750 onwards, global concentrations of carbon dioxide
(CO2) in the atmosphere has risen by 37%. This is mainly due to the burning of fossil fuels
(coal, oil, and natural gas) for the production of energy, as well as deforestation. In recent
deca@s, greenhouse gases have the dominant role in terms of global climate change.

Comprehensive overview of climate data over the last decade brings together 303
people scientists from 48 countries behind the view that global warming is undeniable
fact, the esults of their collaborative work are published in fiReport on the State of
climate change 20@issued by the U.S. National Oceanic and Atmospheric S&tiice
July 2010.

Ten are key indicatot$that show global warming, climate change, and thesthare
following: (1) higher ground temperatures; (2) higher temperatures over the oceans; (3)
high levels of heat in the oceans; (4) the higher air temperatures near the surface of the
Earth; (5) the higher humidity; (6) the higher sea surface temperaftyessa level rise;

(8) the reduction of sea ice; (9) the reduction of snow cover; (10) the shrinking ief glac
ers. The relative movement of each of these performankancing in the first seven and

a decline in the last three of thémundoubtedly provethat our planet is undergoing a
warming over the last half century, as well as that of the Earth every decade since 1980 is
hotter than the previous.

The report confirms the conclusions of the UN intergovernmental panel on climate
change( wt H.&He data in théFourth assessment regdd from 2007, showing that

15 National Oceanic and Atmobpric Administration (NOAA), The report is available at: http://www1.ncdc.noaa.gov
/pub/data/cmb/barrsotc/climateassessmes2009|o-rez.pdf

16 Third National Action Plan on Climate Change for the period 22020, odobren a decision of the Council of Mdiers of
the Republic of Bulgaria °~ 459 of June 1, 2012, C.29.

17 Intergovernmental Panel on Climate Change (IPCC), established in 1988 and comprising 1,500 scientists from around the
world with the mandate to assess and analyze existing research anddgeourteclimate change and its impacts, draw up a detailed
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the world has warmed by an average of 0&7&ompared to préndustrial levels and

that temperatures are rising with an increasing pace. During the perioe20933ea

levels tave risemalmost two times faster than the previous three decades. The &emper
ture in Europe in the last century, also hasriseb y  a ICme. sore than the global
average. Rainfall and snowfall have significantly increased in Northern Europe ¢10% t
40%), while in southern Europe they were reduced by about 20% and more commonly
seen drought. Anthropogenic (hurmeaused) emissions of greenhouse gases are the
cause of these changes. Give strong evidence that the warming is caused by human acti
ity andthat natural forces could lead to such a rise in global temperature.

This conclusion, however, is contested by some scientists that in the studyrmf the |
tergovernmental Group underestimated the role of natural factors and mostly of solar
variability. It has been proven that small changes in solar activity cannot explain the
observed climate changes of the last decades.

The foundation of modern climate policy at global and European level arecthe re
ommendations of the Intergovernmental Panel and theyeared mainly to measures to
reduce greenhouse gas emissions emitted by human activity, as the only parameter on
which humanity can actually influence.

According to the predictions of theit ¢ i& you do not take measures to reduce
emissions of greenhousages in this century, the average temperature on Earth is likely
to increase f arCdThidshoull yotde albwed Che European Union
considers that it is vital to prevent gl ol
before the indstrialization. There is serious scientific evidence that above this limit may
be irreversible and potentially catastrophic chatiges

According to the Intergovernmental Group of experts on climate change high rise in
atmospheric concentrations of greentegases (carbon dioxide (CO2), methane (CH4)
and nitrous oxide (N20)) is the result of human activity from 1950 to the present day.

If we let climate change spontaneously and in the future, this will have serious local
and global security implications. Thareats of climate change will be fegaching.
Problems such as water shortages, migration of millions-cbled. "refugees because
of the environment and increased need for disaster assistance, loss of biodiversity and
agricultural areas, as well fimancial turmoil from the impacts of these issues on global
markets will affect seriously the global community, while able to adapt to these changes.

In October 2006, British Economist Nicholas Stern, has published its analgtical r
port, which is the firsattempt at a summary economic evaluation "in numbers" on the
threats of climate change and once again confirms the enormous economic cost of ina
tion. That price, along with the social and environmental costs will affect especially hard
the poor populatins in both developed and developing countries.

 SCdZOHI Is wlsi todz ftetsegdetsL O, Yj © Hitdkze Mt
¥d HO HBO9JHJ] HB Jj)JjEBHMAM OBOdY s OdajH Iz0 1 tc
5% d yjdzd 20%, OSB dzgj BI HJ ooy O sdjCdafl- Oftasiad ¢
sj JdJdidmdd. 1twjHfted] di5Odzj Ists dzO @G dztsB Ocdzdzd H J 2

report on these issues. Panel reports represent the most authoritative consensus of the international scientific coalimatéy on
change.
18The report is available athttp://www.ipcc.ch/publications_and_d4tablications_ipcc_fourth_assessment_
report_synthesis_report.htm
19 EU against climate change at the forefront of global action to 2020 and beyond, the European communities, 2808, Printe
Belgium,with 5.
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The Stern report predicted that in the long tefimate change may result in an-a
nual reduction of Gross domestic product (GDP) between 5% and 20%, if it is not placed
under control by reducing greenhouse gas emissions. Taking global action against cl
mate change is a correct strategy for growth & ldng term and the sooner action is
taken, the less it will cost you.

In 1972, the UN (United Nations) held the first International Conference on Uthe h
man environment in Stockholm (Sweden). From this Conference originated thiplprinc
AThi nk 9l b bTadfighdamainst climate change is a major item on the agenda
of the international community and the European Union (EU). Have adopted tive-follo
ing international agreements:

1) United Nations Framework Convention on climate change (UNFCCGyrde
from 21.03.1994 and has been ratified by 194 countries. It outlines the genem fram
work of international efforts to tackle the challenges posed by climate change and adopt
the principle of "common but differentiated responsibilities". Accordinigstprovisions,
Governments of Member States:

A collect and share information on gr ¢
and best practicésthrough the saalled. National communications and annual national
inventories of greenhouse gases;

A dr aational ptrategies for mitigating and adapting to the expected impacts
of climate change;

cooperate in preparing for adaptatio
through the provision of financial and technological assistance to developingiesu

2) The Kyoto Protocol (KP) to the UNFCCC was adopted in December 1997 but
shall enter into force on 16.02.2005. is the first legally binding global instrumeng-enga
ing developed countries with specific quantitative reductions in their greenhasse g
emissions. Under the Protocol, industrialized nations as a whole must reduce their emi
sions of six greenhouse gases by about 5 percent from 1990 levels during#iedso
"First commitment period" from 2008 to 2012 for developing countries areeheiss-
sions targets. The Protocol provides for reductions to be achieved through both the redu
tion of emissions in the countries themselves, and through investments iruplean
more environmentally friendly technologies in other countries (theaied flexible
mechanisms under the Kyoto Protocol).

From some shortcomings and gaps in these documents having the need to develop
and the conclusion of a new global agreement on climate change for the period after
2012, the conferences of the U N on climehtenge held in Bali (2007) and in Copanh
gen (2009) pursue this aim.

As the next major step forward in the negotiations to reach a new global agreement
on climate change has characterized the 16th Conference of the parties MFGET
held in Cancun, Mé&go in December 2010 is a package of decisions Adopted, known as
a Cancun agreements and represents a key step towards building a cosiedred
legally binding framework for climateelated measures to be taken after 2012.

The meeting of the parties the Kyoto Protocol, held from 26.1f0 08.12.2012 in
Doha, Qatar, Member States undertake to its continuation and furthermore adopted a
roadmap for the development of a new agreement on climate change, which would bind
all the major economies in the warlincluding emerging countries like China and India.
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The second stage of operation of the Kyoto Protocol starts on 01.01.2013 ancheover o
ly about 15% of global greenhouse emissions, after Canada, Japan, New Zealans- and Ru
sia. United States again did fioin the mechanism for limiting greenhouse gasssions.

At a meeting in Germany in June 2015, countries discussed opportunities for redu
ing greenhouse gas emissions by 2020, according to the UN, progress has been made on
the drafting of the text of thagreement. The meeting helped pave the way to a global
treaty to be signed by the Member States of the United Nations in December in Paris on
the 21st Conference of the parties to the UN Framework Convention on climate change.
Of the new Treaty, which wilkucceed the current Kyoto Protocol, it is expected that a
more serious commitment from around the wadrlihcluding the United States, China
and others to reduce emissions. It is expected to achieve a new, legally bindirgy intern
tional agreement to addie climate change for the period after 2020.

The EU and the international community achieved significant progress in the last
decade in the fight against climate change. As regards the contribution of the EU, the
objective of reducing by 40% the emissiaithe Union, which was agreed by the &ur
pean Council, confirms its leadership role in the fight against climate change on a global
scale. This is also an invitation to other major economies to demonstrate responsibility,
offer their own purposes well ek the meeting in Paris.

liL MM stojadetef L HAOBEH] Y HEzZOsHWEPlsPo BB ebM&dvw
fejHftedj &30 OHJjSCoObded HJj2Mboadw o BEwWOOIO
dzi SBRBHdBEMISISO 5lIs SeteOdd yOo Odzj dzO ¢ dztss O dzdh
Mtej H dats Mo ts W teaf HfIY defffip@ed B O fotf detsto BOISd o dacg- H5C 2
Cdlsy dzO [ u:

Undisputed fact is recognized by the international community, that the European U
ion shall take appropriate action in combating climate change and assert the need to limit
global warmingtonomoreshn 2 A C over the medium ter m
legal documents within the EU:

1) Regulation 2012/601/EC of 21.06.2012 on the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament
and ofthe Council;

2) Decision 2011/278 / EU of 27.04.2011 laying down-\&ide harmonized
rules for transitional free allocation of emission allowances under Article 10tH-of D
rective 2003/87 / EC of the European Parliament and of the Council;

3) Regulation (EC)ho 1031/2010 Commission on graphics, management and
other aspects of auctioning of allowances for greenhouse gas emissions pursuant to D
rective 2003/87/EC of the European Parliament and of the Council establishing a scheme
for trading greenhouse gas esimns trading within the community;

4) Directive 2009/29/EC of the European Parliament and of the Councildamen
ing Directive 2003/87/EC so as to improve and extend the allowance trading scheme for
greenhouse gas emissions of the community;

5) Directive 200/28/EC of the European Parliament and the Council to promote
the use of energy from renewable sources and amending and subsequently repealing
directives 2001/77/EC and 2003/30/EC;

6) Directive 2009/30/EC of the European Parliament and of the Councildamen
ing Directive 98/70/EC as regards the specification of petrol, diesel aruilgasd n-
troducing a mechanism to monitor and reduce the levels of greenhouse gas emissions and
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amending Council Directive 1999/32/EC as regards the specification of fuelbysed
inland waterway vessels and repealing Directive 93/12/EEC,;

7) Directive 2009/31/EC of the European Parliament and of the Council cencer
ing the storage of CO2 in geological formations and amending Directive 85/337/EEC,
Commission directives 2000/60/EC2001/80/EC, 2004/35/EC, 2006/12/EC and
2008/1/EC, and Regulation (EC) No 1013/2006 of the European Parliament and of the
Council;

8) Regulation (EC) No 443/2009 of the European Parliament and of the Council
setting emission performance standards for nass@nger cars as part of the commun
ty's integrated approach to reduce CO2 emissions fromdigfiytvehicles;

9) Directive 2008/101/@ of the European Parliament and of the Council aimen
ing Directive 2003/87/B so as to include aviation activities in theheme for trading
greenhouse gas emissions trading within the community;

10) Directive 2004/101/8 of the European Parliament and of the Council
amending Directive 2003/87(E establishing a scheme for greenhouse gas emission
allowance trading within thgreenhouse gases within the community in respectaf pr
ject mechanisms provided for in the Kyoto Protocol;

11) Directive 2003/87/8 establishing a scheme for greenhouse gas emiskion a
lowance trading within the greenhouse gases within the community asmtarg Cou-
cil Directive 96/61/E;

12) s sdzmMtsdzd HdtcOdzO® 9 j tefpdw dzO 1 dtej SIsdoa O 20
GsHddzO L O EZMlsOdetsow o Odzgj dO MrjBO LO Isi oG5 (
9 ©OBRBCdlsy dzO© [(BhdetsislsO d L O dL d3j.dzgj dedj dzO

On 16 April 2014 Parliament approvéie agreement on the regulation of thed=ur
pean Parliament and of the Council amending Regulation (EC) no 525/13ringdhe
technical implementation of the Kyoto Protocol during the second period of ¢commi
ments to reduce greenhouse gas emissions, \agprat the Conference on climate
change in Doha in 2012.

In the Republic of Bulgaria adopted the following important legal documents:

1) Law to curb climate chang&€CL) Promulgated, SG. 22 of 11.03.2014, in
force from 11.03.2014;

2) Environmental Proteion Act (EPA), (Gg. 91/2002, AMB. amend. Gg.
42/2011);

3) Energy Law (E), (Gg. 107/2003, AMB. amend. Gg. 47/2011);

4) Law on Renewable EnergidsRE) (Gg. 35/2011);

5) Energy Efficiency ActEE), (Gg. 98/2008 AMB. amend. Gg. 35/2011);

6) Financial managment of disaster risk and insurance opportunities for adapt
tion to climate change in Bulgaria, 01.07.2014;

7) Analysis and evaluation of the risks and the vulnerability of sectors in the Bu
garian economy than climate change, 20.06.2014;

8) Third natimal plan for action on climate change for the period 22020, -
proved by decision No. 439 of June 1, 2012, of the Council of Ministers;

9) Second national action plan on climate change 2006

Climate change and the need to adapt to them put a nwhbaestions in front of
public administration and development, whose solution is becoming more imperative
after each consecutive report of the IPCC from 1990 onwards. In this context, the Eur
pean Commission published in 2007 a green paper "Adaptinignate change in &
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ropei options for EU actions", followed in 2008 by the white paper, which sets the
framework of the European strategy for adaptation to climate change and is accompanied
by an assessment of the impact of proposed policies in thislameac of Europea ' s
Changing Climate, 2008). In March 2012, enabled European Internet platform for ada
tation to Climate changdDAPT, and in April 2013, was adopted an EU strategy for
adaptation to climate change "(EC, 20%3)

Adapting to climate changean be directed either to reduce the potential impacts of
the effects of climate change on natural and human systems and the common
vulnerability to climate change, or to increase the capacity for adaptation. In respect of
policies related to climate chga, there are different types of adaptation: an advanced,
autonomous and planned adaptat®roactive adaptation is carried out before the effects
of climate change to be noticed, while autonomous adaptation does not constittite a co
scious response to elatic stimuli but is triggered by environmental changes in natural
systems, as well as changes in the market or in thebwigly of human systems. Caatr
ry to these two approaches, planned adaptation is the result of a deliberate political dec
sion basean raising awareness of the fact that conditions have changed or are about to
change and that action is needed in order to restore, maintain, or achieve a desired state.

Key factors to support the ability for adaptation are: economic resourdasolgy,
information/awareness, skills/human resources, natural resources, infrastructure and
institutional support/management.

They feature the following types of measures and actions: predictable (proadtive) a
aptation that takes place before the impact of ¢knchange to be noticed, as opposed to
Jet adjustment, which is limited to taking action to alleviate impact after it happened.
Other types are scalled defensive/mitigation measures that seek to reduce the negative
effects, contrary to the opportunistiteasures aimed at strengthening the exploitation of
beneficial effects.

Conclusion:

1. One of the most important problems facing the international communitgsanpr
is climate change, because it invariably affects the other global problems sucheas cons
vation of biodiversity, the conservation of clean drinking water, protection of the sea and
the forests, poverty, the provision of food and good living conditions.

2. Combating climate change is not only a regional but also a global problem whose
solution is necessary taking measures of an international character. Member, national
planning policies, identify the right as an essential tool to prevent global climate change
and as a key instrument to ensure the universal efforts to evade the progresBisn of t
rapid process of climate charige

3. Climate change is a global problem, to overcome that global action at all levels
(national, regional and local)on the part of Governments, business and each one of us
individually. The choice is oursthe rightand obligation to act and to take advantage of
the opportunities of a lowarbon development, or to be idle witness to the changing life
of the planet, which will leave the legacy of generations aftéf us.

20 Anton Popov and authors, analysis and evaluation of the risks and the vulnerability of sectors in the Bulgarian economy of
climate chang@eneral part, operational programme environment 2003, 15.

21 Carlson, J. International Eimenmental Law, Climate Change, and Intergenerational Justice. University of lowa Legal
Studies Research Paper, 2009, fj. 76.

22 Third national plan for action on amendments change for the period20218 odobren by decision of the Council of
Ministers ofthe Republic of Bulgaria no 459 dated 1 June 2012, s. 35.
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4. It is envisaged that Member States of theadhitlations in December in Paris on the
21st Conference of the parties to the UN Framework Convention on climate change to sign
a global climate agreement, binding all countries and entering into force by 2020, as well as
to find ways of increasing the progion of the 2020 targets and actions for reduction of
emi ssions so the world has a chancem-to re
perture. Of the new Treaty, which will succeed the current KyotooPobtit is expected
that a more serious monitment from around the world including the United States,
China and others to reduce emissions. It is expected to achieve a new, legally binding inte
national agreement to address climate change for the period after 2020.

Bibliography:

1. The EU agaist climate change at the forefront of global action to 2020 &id b
yond, the European communities, 2008, Printed in Belgium.

2. Vesselin Alexandrov authors, Climatic changes (Second Edition), October 2010,
http://meteorology.meteo.bg/bro6ura.pdf.

3. Commuication from the Commission to the European Parliament, ThepEan
Economic and Social Committee and the Committee of the Regioid) Strategy for
adaptation to climate change, Brussels, 16.10.2013, (2013) 216 final.

4. The third national plan for aoh on amendments of the climate for the period
20132020,approveddy decision of the Council of Ministers of the Republic of Bulgaria
© 459 dated 1 June 2012.

5. The policies of the European Union: climate action, the European UnionmNove
ber 2014.

6. BRg BOdzz d dzts @ sdzd BOIsduydzdlsy fJtesd3j dzd ¢ Ols
JSsdzsedydes fOo 5. ljtemf jCIsdedlsg LO i qHE
ststf j dzn O j dzZMC OO Ctsde¥ j o dzydwy dzO [ [1 fHtedL 2

6. lvo Emanuiloy Climate change as an issue of international envirotethéaw.

The prospects of international agreement after the Copenhagen UN Conference in 2009.

7. Georgi Marinov, The climate problengeopolitical and geeconomicguzzle of
the 21st century. March 2011.

8. Anton Popov and authors, Analysis and evatumadif the risks and the vulnerabi
ity of sectors in the Bulgarian economy of climate chahgeneral part, operational
program environment 2062013.

9. ¢dzedzO mtedMmlstso O, 1 wod IsjdeHjdzydd o0-f tsdzd Is
5O, dyuv AyjsWdls {ddahntdo, Mmfdmoddi fJxHkEd
Btes2, 1-B3 438

10. Kristalina Georgieva, Economy in the era of disaster,
http://yearbook.unwe.bg/upload€arbook/Yearbook_2014_Nol_K%20Georgieva.pdf.

11. Boriana Kabzimalska, "National policy on adaptation to climate change”, 29
April 2014, www.moew.government.bg. pdf.

12. Anna Hristova, The European Union's policy in the field of the environment (i
ternatioral law aspects), Summary of dissertation, Blagoevgrad, 2014.

13. Law on limiting climate change, in force from the 11.03.2014.

14. Modern climatic problems, http://meteotv.bg

287
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Abstract: The report examined the changes occurred with the introduction of
doctrines and guidelines for planning of operations at the operational and tactical level,
by analysis of the main points of the group planning and managemtr joint effects
on the process of joint identification and destruction of targets.

Keywords:planning process, targetingrocessfires planning

Planning purposes in operations in past military conflicts has always been an integral
part of the plannig of fire defeat opponents. This process is occurring in sub planning
fire defeat of all levels, the process was mainly directed to the destruction of entire funds
with deadly effect, and the use of funds to +ethal effect has been addition to the
resuts from the deadly effect.

Changes occurred in recent years, especially with the introduction of guidelines for
the planning of operations at the operational and tactical levels, require an assessment of
the need to carry out certain activities in the psscof planning objectives as well as to
indicate its connection with process operational planning and identify the main points of
the group planning and management of the joint effects on the process of joint iaentific
tion and destruction of targets imetsteps of the process of operational planning.

The codetermination and destruction objectives are closely related to the joiat oper
tional planning process. At the operational level information is obtained in the form of
notes or operational concept fibre operation, which includes the mission, desired end
state, objectives and effects tasks for subordinates. For specific areas of planning, fire
support and joint identification and destruction of targets provide additional information,
including guidane on the planning process of joint identification and destruction of
objectives, and common priorities for the process itself. The planning process requires
careful coordination and synchronizatidn.the operations of the joint forces can simu
taneouslyusing conventional forces and special operations such the entire width and
depth of the joint operation area in linear and nonlinear construction. The direct and
indirect attacks against the opposing center of gravity must be aimed at achieving the
necessey operational purposes in accordance with the concept of the operation, while
limiting potential side effects in the next phases of the operation.

The integration and synchronization of deterrent action and maneuver commanders
support the maximum achiegrthe operational level. Within its zones to conduct aper
tions, land, air and naval components can be specified for supporting or suppatted co
manders to integrate and synchronize maneuver, joint fire support and deterrent action. In
addition, they defin@nd plan objectives, priorities, effects and schedule impach- Co
mander component defined as supported in the joint area of operation impact on targets
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throughout the area of operation and has responsibilities to plan and manage the process
of planning puposes in accordance with the priorities set by the commander of the joint
forces. These activities should be coordinated with the appropriate commandeos comp
nent commands. In the event that these effects have an adverse impact on other oper
tions authorzed by problem Commander of the joint forces. Planning involves analyzing
and understanding the interaction and connectivity of multiple systems at the operational
level (political, economic, social, informational, etc.) to determine the consequences of
the actions of forces. Planning purposes in the operations of the joint forces is carried out
in the general process of planning operations and follows its phases. The main processes
of planning objectives, determining the order of impact on them and tfepated

effects is done in developing the plan for the operation as the beginning place in phase 1
and the end with the development of the operational plan and its approval by the-strat

gic commander. Planning of operations of joint forces consistglaf &eps.

Step 1- flnitiating planning 0 was held with the aim to develop and maintainra ce
tain level of awareness of the operational environment in order to ensure execution of the
operational assessments, estimates and opinions of operational pecwhthe strat
gic commander. The main responsibility in this step brings the group for operational
planning of joint operations to be supported by all departments in the headquarters of the
joint forces, representatives of ministries, government;gavernment organizations. In
this step, depending on the planned operation determines the type, composition and
timing of deployment of various groups and centers of the departments of the headqua
ters of the joint forces and the relations between themd&kieed outcomes of this step
of planning in response to the crisis are determining the need for deployment ofan oper
tional team communication and intelligence accountability in the area of interest and
assess the nature of the threats and risks. Thes as work in this step are the dbc
ments received from the Strategic Command. Such documents are:

- Initiating an order/directive;

- The strategic planning guidelingsidance on the joint identification and destru

tion of targets and joint fire support;

- The concept of the operation or a sample thereof;

- Strategic goals for the impact.

In its activity the Group for Planning and Management of Cooperative Effects does
the foIIowmg(GPMCE)

Formation of the BMCE;

- Studying all initiating documents;

- Send a rquest for additional information to the Group of intelligence planning, if

necessary;

- Makes an estimate of the time for the planning of the processes of jointgire su

port and joint identification and destruction of targets.

As a result of this step in ghning is developing guidelines for joint identification
and destruction of targets for inclusion in the preliminary combat orders to subordinate
units.

Step2i A Mi s s i 0 nostarts anlthe basis of receipt of a warning order from the
Strategic Commader or his guidance for the initiation of advance planning, a project of
the strategic evaluation or project of the options for a military response. In this step, you
activate the group for operational planning for the joint operations, will be the warning
order to subordinate components. The group operational planning of the joint operations

289



carried out analysis of the task to be performed, the time available, the political obje
tives, desired final State, the potential military and -nalitary factors, he need for
external coordination and additional instructions. In this steps the group to deploy for a
comprehensive assessment of the operational environment. The results of the analyses
and activities in this step can be the following:

- Development and ging the warning order to the components;

- An analysis of the mission, based on the assessment of the Commander of the joint
forces;

- Preparation of proposals for military option for a response from the joint fdrces a
ter receiving suggestions from the aoanders of the components and sending
them to the Strategic Commander.

Incoming information about the group in this step is:

- Certain critical conditions (points) and operation phases of the operational model;

- Received an integrated database for the peposthe operation in the area.

- The Group continues its activities as: determines the operational effectg-and a
tions;

- Develop criteria for prioritizing the objectives;

- Preparation of information for inclusion in the mission analysis briefing related to
the joint determination and destruction of targets;

- Participate in the analysis of critical points and the Centre of gravity by phases and
lines of operation;

- Preparation of joint guidelines for the identification and destruction of targets for
inclusion n the guidelines of planning Commander;

- Develop a list of prohibited purposes of impact, when entering informatiori-in in
tiating documents.

Step3iiDevel opment of options for actiono.

This step starts upon receipt of the strategic assessment ofsiisetbie military p-
tions to reply or instructions on the planning of strategic commander.

The operational planningroup of joint operations on the basis of the work of the
group for a comprehensive assessment of the operational environment (desige@ed op
tional objectives, operational centers of gravity (own and the opponent), critical ability,
critical requirements and critical points) determines the lines and the phases of e oper
tion and developed an operational model for the planning and manageitiea opea-
tion.

The planning and management of the joint efféetsed criteria for success to
achieve the operational objectives and the results of the analysis of all the active parties
in the theater of operations of the group for the operatioaanpig of joint operations,
determines the operational effects to be achieved for the implementation of thetdesigna
ed Commander of operational objectives.

Offers appropriate use of funds for a joint fire support on the conditions laid down in
the operatinal model phases and lines of operation. A key role here holds the jaint ide
tification and destruction of targets by liaison officers component commands and those
for senior staff. Jointly defining activity and destruction of targets is a summary of the
requests from the component commands and distribution objectives integrated in the joint
list of the priority objectives of the joint coordination group for the identification and
destruction of targets to the beginning, and in the course of the operatondrdance
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with the capabilities of crossfire and percussion means of participating in the various
phases and lines of operation component commands.
Specific activity ofGPMCE:is as follows:

- An analysis of additional incoming intelligence to be usechendevelopment of
options for action;

- On the basis of the operational model and options for action the opponensdiscus
es possible lists of goals for each option for action, taking into account the critical
points and the Centre of gravity;

- Started the évelopment of a matrix for the management of the impact;

- Analysis of forces and means of intelligence and impact for their appropriate use
for each option for action;

- Analysis, how to act on the critical points and the Centre of gravity for action for
eah variant;

- Proposal for the use of ndethal and lethal forces and means of influence on the
discussed options for action;

- Support group for intelligence planning in the development of options for action of
opposing forces;

- Assist the joint operationgllanning group in the development of their options for
action;

- Developing a request for airspace management;

- Draw up a proposal for the desired operational effects on phases of the operation;

- Shall draw up a proposal for the priorities of the effectplmses of the operation;

- The objectives allocated between the components.

The end result of this step have developed options for use of forces and means of

jointly defining the objectives and destruction in each of the options developed for the
action ofits own forces and resources.

StepdiiAnal ysis and simulation on the opti

Activity of GPMCEis as follows:

- Updating of all lists of purposes depending on the specific conditions of thee oper
tional environment;

- Clarification of the criéria for the nomination and prioritization of the objectives
in the area of operation;

- Specify the tasks of the joint fire support;

- Start of the development of the synchronization matrix of objectives;

- Specify the measures for efficiency;

- Assessment ohe effects after impact on the objectives of each option for action
of opposing forces;

- Assessment of the effects of the main actions of troops for each version of own
troops;

- Proposal for the use of ndethal and lethal forces and means to achieveahe r
quired effects on any option for action.

- A proposal by the Commander of the joint forces on how to use the powers and
means of intelligence and the impact each option for action;

Step 51 fiComparison and assessment of the options for action

Activity of the GPMCElies in:
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- Participation of experts from the Group during the comparison of each option for
action;

- Updating of lists of purposes depending on the new intelligence information;

- Offers options for the use of forces and means of impact on theetives of each
option for action;

- If necessary, report the pros and cons of the use of forces and means of impact on
the objectives of each option for action;

- Offers a line of impact on objectives, what forces and means of joint fire support
to use, usef lethal and noflethal forces and means and what effects will occur
after the impact on the objectives in the area of operation;

Step 61 fiApproval of option for actiono.

The activities olGPMCElie in:

- With experts involved in approving the option fartion;

- Finally being developed all lists with goals, impact matrix in targets and jaint sy
chronization matrix;

- Final tasks are developed and the schedule of the joint fire support;

- Final performance measures are being developed;

- Develop the use of foes and means for the establishment and destruction of the
objectives set out in the approved option for action; In applying the method of
parallel work to give prior martial orders/orders to subordinate formations;

Step7ifiDevel oping theocadownctpof fohetbper at i

operationo.
Activity of GPMCE:

- Updating lists of objectives and the plates under the new intelligence information;

- After validation of the concept of operation and rules for use of force completes
the establishmentfdists of objectives;

- Coordinate the sequence of effects in phases, objectives and stages of dhe oper
tion in accordance with the operational model in order to ensure freedom of action
and implementation of operational effects;

- Coordinate operationalfetts through consistent impact on objectives;

- Prepare Annex and coordinating instructions of the joint fire support as an integral
part of the concept of operation of the joint operational forces.

Step 8i Evaluation and review of the plan for the operaton.

Activity of the GPMCElies in:

- Participates with experts from the group in the evaluation and revision of the plan
for the operation, if necessary;

- Constantly analyze and update all lists/plates with goals after receipt of new inte
ligence information

- If the operational environment is developing a proposal for the use of forces and
means of influence on the targets;

- Through experts provide expertise for planning purposes in the functional groups
in the headquarters of the joint task force.

Planningis the main process performed by an expert group for planning and

management of the joint effects. This process is a support process in planning the
operation.
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Planning of targets is a key process performed by the experts in the planning and
management ofthe joint effects. This process is a process planning in support of the
operation. The planning process is a fundamental factor for the success of the operation
of the joint forces. The realization of the process of planning the goals expressed in the
various means of destruction as a priority of the opponent, as well as in the conduct of a
complex of measures for the conservation of its resources.

The experience of modern armed conflicts shows that the effective planning®f obje
tives in operations resiig in sharply increasing degrees of destruction of the gangs at
the enemy, inflicting certain losses and reduce his potential battle to the level requested,
and, in certain cases, through destruction of critical priority objectives and targets of high
value are achieved and the objectives of the operation.
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1. Introduction

1 O@Mls o O AR ¥ SO 2O bk s @0 dzj diyO®mNG
5O Otddvejhj dv fioj HdBds sl of) de odd Ofs-OF @gjs t
BOEsdzf BdIsy dLdj dej dedw o yj dzdzetsis dzOlsO MdMmls
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2. Main part
1. 1e4rRmJ [ J1RY[E8S) 321 {8 R "HUtULUSUULL
1¢ vitolfrresoud rrvlLfev.
1. 1. il hdgsfls, Mmi Hi 6y Odedy d yjdz O EftcOo
]l dzOkydzOls O dzdlsj cOsktc® fmi L PhHikd icoOO ldf -digdit ¢ ts .
BOIj dzdzdw s ddz OdzOdz , dzj L OoadMmddsts sIs OMY j € Is
CdzOmMdyj MSE slsts s toj Hj dzj dzd js MdEB o 1d20Ofs O3 Y B of dzO® fAS1
i tcOo dzj dzfilslsth of3j 41 Is O Mj ¢YsMmisdedz wOs dzso § fiy
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H
fedmfsmsed ¢ &3 dL d3j dzgj dedj Ists dze©@ o) dgh dgffdsj kM
ZOsO fd SftjHjdjdshls

1 f6iCd, Ui ®kzscs Oslbtsid fsH@OE O E&O Hd M
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-fsC0OLO0O, yYj kM el teh jdziseo Odzj ss dzO Ef tcOo d
fesdkY dz0 dzO ftedjlkOlO kftOo dzj ZMCO Ctsdzyj § ydWw

-fletsdY OO &0 k0o dzj ZC OO Cdayj fydw /
i oidapisp Odzj dzO Ef§f Qo dzj dzd j Ists.

R & H9O0OIO fdzyow yjdzsO j OHjSoOlsdtsfls dzO
sftej HJ dzj detsyls.

Il thmdisktedyj MS OO dzd s te Olslgjefls tiz f fix O o fizy idabyC
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Hso Olsj dzdlsy j GftjHjdjddjss, uj AkzftbBe dj dd.
odj ol Rk M L dzOddjss ©B ThEEO /(@odsslsds Oy
hOoOdzj jUjCldodzsMmisls® dz® kWad&zOKO Hj2 desfls 1 t

1 0 jitmiskzyf tOo dzj dzglC OO Hj2detsMils o9i 8 oMmjCd Mt
9 OtdBdwikO, Mj OdOdzdL Jtt® iIs Isted fMmisteOdz] :

1. [ ¥Edf ydtsdOrd® se dijeHsdgq fifs @ © 5B j H d dgv ¢
sedzjH ] OdzdL dteOdzj O vyJ dzj ZOMBsY dets § 59 j H § da

2. [l MkeMlsttObBUOs & dif 8 Ez0] g 5dz® Of 5 dzz YOo O
ftcjtcOBtslso Odzj d HtejHOoOdzj dO JdeW stedzOYydw

3. [ MstekSszt®OE dzt h Bz@J Is@Y§O© dzO yj &z yts,

SflsddB3dL dteOdzj oL Odd3tsHj2Mised]lsts dYlsiHdgO.§ dzj d

PS5 OdOdzdL OB HOHjdedlsjy HBLES i H]dd
U4 o022 zO0dz, ¢ dzs ytse d fsdvlsdy Mftewkks ki tcC
o qijyd dzj dzOMts yj dasy jfdise jlsi. jjded joJ L Hj2Mbsodj L O ftsf
fsojHjddgts BEtsMdss 0Oz d ftedilsO yj d.

I mMdzseo dz0 yj &z dzO bk tcOo dzj dzmC OO H j 2 dztisfAls o ©
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fcL 209 Odzj dzO L OSC sdetsdzj tedetsMmisdlIlsjy d Isj dzH J «
ZOM YW@ des] 2 deslss tcOLodlsdj i sBtOL ds M Is

- mMetsy o toj o3 dzdzts tslthscstdzJ d tOLtjh Oo Odzj ¢

ftoj SHISdZY 5 Odzj O ftjfwismsodwlsO 5 i Isv

- LOfOLOoOd d tOLoedlsdj JjHddMsetslsts dzO Otsc
fto] sSHsSZW 0 @O dfdad d dz) dsi Istcj " dedlsi o ol dgh dzd k
9l LHj2Mseadw;

- ftetso Y HODz] dO toj OzdMlsdydz® Ek§ tcOo dzj dzglf € O
slsydlsOdsgj dz0 fkejClsdodedlsy d BJ SIsdo dad Is

- Csdzstesdz d fteQo d dzdets L ff tsdzozg Qdeilz @O itkOdzd
ot gj, avdf dzd daf@sldsjj e idadptin d Mtej Hilso O;

-fsodh OoOdzj kO dzj ZMC OO Chkdzskzte® zO 1 t
dL i dzdedIsj dazlm S d L o dzO;

- 6Oyt dzOdzdzts dL f szl 0 Odzj O Ctsdzj Slsdodadw L

- OLodlsdjy dO COHtedIlsj .

[ dzsets yjMmbss, hmtsejds ftd MjcOhddw ftojntsH
otoj d3j dzO HI kets ftetsHI dzy O O d toj % Sted3dQ- yJ dzls ¢
ZO M dvCOCod ftsdjdd. 1tdvlsdjlsts fifftotsdgy dzOo
Msyd Odzdzd tstee OdzdL Oydd, SCtsdlts kyOflse Ol o dav ¢
dozd t ok -8 ts @O stetsf j 2MSdwls fi ¥ L 2/ .t5R dgj dzdat
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Bw 2006 Mj O gL ffdefdum Gded lsZ02d HdMSEZdte@dzdilsj . 1
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MziH s 0O, (itors | daj BES Oy ¢ B3Hdzy O dag js 5O dzO dzd 1

-z sBAsHd BO dzd | e dzOls O;

-ddBBO dzd o L sy desfls L O dLol tth o Odzj -dz20 § t6fs
sjrdzdyj MO, b cdzjHdZO YL O d20 ytse jh Cdlsj t
dmSCo O dd ftosdkw dOlsO dwWC0O0Co0 ftojfsSHAEIS
Cots MydOdzdes dzOftciyjdedd Hhd Mi LHOH]
C HO MkOd { tctsddwWogids] o dfdadrd dRAsWRd di LdED 2]
afduSd ol L &3y datsfylsd ;

-COCO0O | YidzolsO 20 ftetsddY dzOlsO / Mtej HiMIse O,
tej OCydd d Hte. / ;

-hy e jH] dzd fesdw dOlsO His L dOydd jWjicSl

'qL
-C 0O
-C 0O

vsOLd MRjBO fsCOLO, Yj LOfsYysOdzjlsts dzO { te

dzj udjy rtekzddo Odzgj, O |J dOkzydes sBSMdzse Odz L o 5t
dL dzi Ho Odzd W . C(OJsBdzd I~ dotlz @z @IsZY 9 tc F W Is dgts deth4 dz® BO
YOlsj dzded JWJjSiIsd.

IMmMejdz ssoa®, dgtsBrtsHddBs J HO M (PHOYHC,
ftedj BBOIs s WOLdzdyjdz dzOydde. (Hded W §tcdj BZOIs
slsnol todzwls, Istej IsdsHEngi thusdsQlskwiis dejov .dzjs BEO dzH d ol
ZdHjt, IstewBoO HO Mmj # MxpEsta@Ljviptal sy dsiptss] ddatdy
Yyddzj dedilsj, Ctsdlsts BscOls HO Hise j HOYjHiEs i § tots
soLd Ml fteslsdoa O fMj ftOYHO s Hej ctkzfd fto

1 1 ted ud dzd Omststishpsdgs{sd Wj MSd R OLOCI ] to:

st @n ks M SOl O Odzj ddzd § tsdzd > Oo Odzj
LOf dz0r 0 L O MtsydOdzddw fMmisOlskm;

fMlstcj By HO Mj LOfOLwWI fftejHdN dedlsj Mtsy
dzj 3 j ZOdzdj L O ftedmMyfsmsewe Odzj S1 o3 ff Gisc
LOf &ZOR O, VYj dto OO ¢wzOHBECWAO&ED &P HIis:
EHsodzj sotstej desMisls©® ©lIs ©OBBISOIO;

dzj Hso sdzmlso s sl MdzOB Ists dzd ydes ZyoOfmlisd

f s d3w dzOIls O;
dzj Hso sdzlso s I o d3j h Olsj dzffls o slsts dz® o dz,
zd ydzOls© tcOB sl O.
2l teduydded sl dzduyi dz - OtOCIsj te:
- Misteor ftjH dzj BEy i by 2O s @O fls OB d dz
dzj cOLBdtOdzj d2O M hdesMlsls© d L dzOud RBsfl
ol Lftedj BOdzj dz2O@ dztsodlsj BjlstsHd dzO tcOB t
dzj sBrsHdB@EMIs s MY dO dO0 dz0s dydlsj , 1
CtecH BMIs;
dzj ¥ J ZOdzedy HO Mji dL tcOL r@HP"Ql Mmddzd L O
LOHI zBsYyQo Odzj d2O0 M jydodzdL Oydwilso d
MseMmise j dz0 L dzOyd dztsfls o IstczHtsodw ftetsy,
[bdtsmdzets i Hi tey Oded j 55 d MitekzCsktcOld® d&zO k1
YjiMS OO ddlsjtOkkzed® fi hts d&O ©OL ddyudwy. uvj f
OdzOdzd L .
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12. ulbtkzCkktO 0O k0o dj NS OO Hj 2 dats

1 OBOdedetsIsts Mmoo OF Odzj / tshj tlIs 1926 dEtsHJdO/
AO2 sdz d, Ud MbtokzClskztcOlO dzO k4§ tcOo dzj dzifC Ols O
f zOdzd e Odzj, BtecOdzdL JtcOdzj OL § tstdzlg tzts 82O d dztc § & ¢ dz6) ¢
MW IsOIls, yJ EfttOodzjdzed jlsts L] dzdg" 9 O ff dzOded tc O
CstededteOh O WikdeS ydw.

[l CdzjHdzO bBYSO &O i stej dsj dedzd ¥ R OOCIs| te
SH d&tsyd HO Mi fdidd fted MmdziHddls] Efdss d!V

EftcOo dzj dzmCsONG HgiOA dgtsthj Y HO L O cEtsdvd o]
fsfdzj Hise Ols j dzdzs Mlsls O i 8 to ) B jlzds @ BESTRetsdD dzd t
toj czdzdteOdzj 0 | -BEtc dAPZOBR.Bs o dzO02

Vi tcOo dzj dzgMC OO HjAdesMls sy j HO Mj t©OL G dzj
i o3 Misdz® H j 2 datsdf)lso 102D &Kt fig Ditcte i O dgedf) S H dzi 3 dzts My Is dzo
Jqdzls jtcj Mzo © (i codw OMf jCls.

1JfsmtcjHMmlse jdedlsj] dzgOBdzé HjdedW o torlz HJ 2 dats
fsCOLoOL, yj Hted dzgjwvw yJjfmbts ddfmoO ctstej tf st
mi oL jdd twihjdedj zCzizgOdsts, Cdsipds H @zifji Sfts dals to
tcOLodIsdjlsts dzO@ dzj h ts, Ceijlsts dai J HtijHOdH] dats.
RO toi CsotsHdIsj dz2v dBsyj HO Mj dOdsyd dLoi teh o (
C2bts s?2 dai J § ZzOdzedtcOdz L O HJ dgv .

I1s sOLd f ted a3 dEdizOlsed fizif dot® o dzj dzmMC © H jQ dzsfls,
SO, &scOls HO Mj dzOB &z HO9 Ols tOL dzd yded J B d to«
ttOLetsotsted 5 IsjdzjWtsdzO, tOBGISO M HCEZdBj disd
HO &30 teOL dzdydes fMi Hi tey Odgdes g s dzQff g gl G OMic O ) |

I Mdatsdsedui MEdwils OdzOdzdL dzO IsjLr d J B®BF Jted yd
SO Hj2dsMis i Hi 6y O Isted CtBfsdzj dalsO, Isted Isdt

11

1. 1 dOGdetsmis  ytdQ HH Qedfds dsts d3j dzls dzd W tsB o OL  dz
sBjCl / dzj csotslsts fiftsesdzafqzOls @ mlts @apd
2. vosteyd M QOdzd] BigdaAgss OISO dzO Mi L HOH j dzad VW 15
ftesetcOBO L O BI HjNh OO HJj2dsls, yYtejL ¢
HO fMj ftwdejH] o YJ Odslkts i Misswdsd] ;
3. [cOddL Ols s teifSsd LHfjj2ule®ifls dL § i dzdzj ded j Ists  «

viLd Ctd@3ftsdzj dzgsd MO oL Oddgdes Mol oL Oded d B
EftcOo dzj dzmMC OO Hji2desMis. v o w©OL dzd ydd® Mlisj .
dzd yo, o LOsadMmMddisMmis ©ls dzj 2 dzslss fi HI tey Odzd § .

vl ¢ OMdzs OLd bjstdy, EftOodj dNCOLO Hj 2 d

fletsqL o sHijdsiotg E®dz0 M ¢ Oyjflse jddlsj ¢ €t
@O CtO2ddW tjL kzdsOls;

ol Lf dlsOfipgidaetza@OdzO® f) tOL cdzj Yy HOdzj sts dz0 L
COts MejHMsots LO BRZYjddj d o L dlsOc

lteddztsy jdz €7 o5 H 2 deslsls O Mdz@zd wilsC tf sstwm dSls § dzdsls p
Md HdWJjtjdydteOls Hej ctkfd ©ls o Oydd daj 2ded
HO BI Hy HJWdddteOdzd ¢ Ol ddzH d(r J $idzG dziiz®y dzty fig O ¢
kO, O iLlObMsOlsk) 2 dts sl j dsdodds 02 hHstthlss
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RUs fJtjHMISOEGsZz9waQ® HRflaj dzEld® i CsotsH JI@-dzv L O
dzdw, ftojHYowoOded Ci 3 tcOBBISOO Bz d ISOL d da
EsYS O &0 kwidOlk0 fshisdyddBshls o ¢ tsdlsts] lsdzdls,
90, 0O fMiht BOCO dOydddlsj juOj &gy oo Oy Oupd.
i o ftesyj MO d&z0 ¥ jMdsdOddslsts sBEyj ddj
dzO IztjtrsOadZszand sfdls. Rus dLfI dzdg" 9 O tojH Wiz

Yj dedzts s dz@, Ctwists tsftejH dzv L dzO0yd dssfls |
MistezSszteOlO dzO@ HJ 2 dzsfylsls O

fls tokz C 1§ ifcidgj@zOMistes2 9 O MdMisj BOO tsls o]
i slke jlsfiseadj f dzd ydesilsdzOls @ L dzOyd d3ts iyl
Bslsdo OV degzd j v StdSt kfdddy MO dzj 5
2O L OHOYdIsy ;

fMidzj Clsdo dzO, CtwWlsts sl d@dtsyjmMsoslsts f ot
o i MO dzO EfttOodzjdedj, YsSHBd®GO IsjLd,
2O i CtsotsHdlj dv d;

Codzlstctsdzdz®, M Ctswiss L Ool tehoO fftosyy Ml
2O kftcOo dzj dzd j .

lted OdzOdzdL O 2O EZf tcOo dzj dzMC OISO HJ 2 desMils Istew
d lsw:

/o zOfpjddgSC dS i Hjlsts ti CsoatsHdljdvl | dzOyOdzded "
] fijistzH OO0 LOYfsojHd d dqLdMCoO dL i dzdgj ded § Ist

1 iz v j Wi, ftod S$s22Ists jHAZO dzd ydetsfyls, BJL H
o &zOMIs, yYtejL MddzOO EBOBOStedlsjlsO Mmd o dzdwj

Il h OB bdifzf e Qo dzj dzMC OlsO® HJj2detsfls fmj tsMmi M jMmlse
&Zdyo, SCdbts dzj MO ti CsoasHdlj dzd 2O Ctsdzj Clsd e

1 N tod HMmls Ods{lifth dzgz@y O © HJ2desMislsO dzO@ fcd HMisO

LOydw MmtejH MdzEy dlsj dzdilsj dz0 s mihcs) didtc cz®dzd | &9 «
ddlsts ftewCts, ddlts Ctsfmojdts. 1 ORBJEO ftalswo O o
fise OO d ( ml@dﬁﬁsﬂH@@BmJ dzOB dz¢ H Oo Quisef jd, 1£]Ceisofids |
oMy ¢d Bl v fMd d&BO0 Mmetw M jydWdso.

2. vl ARARS G 1 ¢ vitolfrreshudt fwer vy

0SSt M ki thd MEjuydW¥dco &0 bk§Os dj dzfifC Ols O
j bticdzj ©Bls fodvisdjlsts fiod&Omlso, Is.j. HO f.
shBOdHdiedls] JdkOl o COyYjMmseskts Md dzO o, dada
100 desSdrl sBNSftEdfls yjdsdss dis §dsQzdeede fidOoas |

dzj 2dzdv MkBjCls dzOH fteduddedlsy L O HOHjdz t6j L Iz¢
i fedoddzjcedwis® HO ftedyddmoOh. [cdsfcd s oi
amomsb

0Ct GLOLEdjHOB] o kOMislsO C Ot 66t Sz dols €0
fjdz Misdmi dz, Ists kW &syj HO Mj HjWJddLO SOt
Yy HO odv. RrRdjdzdets o IssL d OfG jidsss 0o0lzO fiflassi s 5
Hisflsi § dzets dzO MlkBsjClsO dO o &ZOMisEO, | Gldjlts

vts9 O nOfr]q’d34 Istc d a|dzBtc 3l d ldzff i Btcc Odzd zOYyd d ,
sO¢de O i HtsMsO MfjydW¥dydts. 11 cad, It .
dzq tGOd3(+‘cf FrOxd LO dzgj sYyOCoOdets ol L dzd € dzO dzd
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i ctotlsts tjOddL JteOdsj § 1§ oMk O LCHz] S imts jCc
ScteOdd yj dzgdj dz0 kotsteyjMsosists dzO® otsj dzdad ™ dzd t
EftcOo dzj zlS OO Hj2dzsMls o Otd®dWIsO.

]l &ZOMislsO dz0 tei SsotsHdIs] dz2v L OoadfMmd d Bl BtecC
stedOdzd L &5, © Cts2lsts d&RO discadaGH jSdzr@zsdstziad® . sls
W o Ols yYywdtshisdesls dz©@ MdMmlsj BOISO, YsHHI 8} O2 ¢ (
dzj 2dzdlsj jodzj Bjdelsd. 1t IstsLd dzOyddz o dz@iilsls © dal
Hj OO StecOddL Oydy J tk @vhmstslsts dqd o dzjw.
gHj Odzdz® GcOddL OYydw. 10 OSSO ol o ofjcd
dzj ftej €1 MdzOIsO HJEZOBIES O: Hodyjdedj dzO©O ddzH d o d+
feslsdyuoOh d otei LSqd ddd kwhidslsts ] ©OLftejHj d

I Ol 2MCdlsj MbydOddd Hitao Odds dPpdS@. d HdJd

Is sOLd fteduddzO ftcQoOIsO d L OHI dzy jaedwlilsO d
s, Cjlsts B dscdkts HO fMj ftedjdj SOt L dl
Hj2dsimls o OttgdwlsO. uvsoO ofi hdtsfls dzgj j§ KOS
odH dBo stedztsisd MO dBdkesets etsdzi Bd, O v i dzOlO
dsmwls ey B3O kjixjifmks. 1 Mdasdstdsi mMdavisOls, -
dL B tojpdes gz Mis s dzdzPlstso © ) ftOots W tej Hj d
Mstej Mste. uvso Q@ wWOEEA sl &Ppdaf dzfC OO doz- H | 2 dz
dzj dzlm S d OClk ddis0 dzaj MO MsydOdzy dz d { € tsdats &3
CsotsHdlsjdzd/, des j Mol teL Odze d M BjL Y Ofmdatsflsl

li 9 omMjCd MdzEy022, oMmMwit kffpCotzipltfj ey f
ddizdi ks dz@ " COCo9 O yjdz, Is.Jj. CodhkzddteOdsi dzO
ol CsotsHdIs] dz,-¢ E§@MsdZO dazR0 M@ 2AzVddied od LddeEMfilzts finls L
sodj oi trnk ddddwlsO, Cswilsts hj fMdjHe OkYyj dadw
HO9 O 9l L@ty detsls HO etsMfsHMmMiso O d Iksetstcd BJIs¢
mMotsdlsy ddzlsjted mMd, dBstcOdz d ddzlsj dzj Cls.

vdLd wOLMI yHjddw, wlsdgifmijded ¢ 8 CtsdgOdzH dted
SdzO CBdeStejlsdL Oydw, SCwilsts Bd yd®IsHOiZDdztedn IS ts
@O Y dyjEo.

1l eptssWdyjtel s doj § o dmbsddmcd MmBdMml d jHd
@OH HEBkzedl] MO fwjHfdmMOdd, COkt MmdjHMmse dj
Bsyj Motsjotsdzdgts HO ¢ d § tetsdij dav .

Il ststesO0Cts M ttOLh ¥ tetse Olsyjf Wjo Chis@® fioklzi-H fif lsio dinj
odlsy LOHI dyjdedvw. 1 0fteddBite ftcOotslsts HO Htoso
Csdbts Iss?2 desfnd tkdtco stedshislsO.

vtej,ssfteddzydtfi s L O jJHddsdzOyoddj dj OsL dzOoyo
dzd YdzO dzd ydz@ o dzOMls dzOuf Isk ts iz dscfsls . 1 doid claig @[ fif dzth) j Iz f
HY BECteOldydz0 Bhdztse O.

2.1. rj¥sttdoydd ftd z§ @Bk hOd L k@se d2Ofs

Vi tcOy dzv o Odzj Ists dzO o ZOMk0O Oy HO d dvStsqd
stecOdzdL i3, OCO d o OttBIWISOn OOC If Sted@d H OIS
o :

1. 1twdmistcOMmisjde d Isg theasPdend L fdzf Edep Bl 69 0O
"stedzOydwy, SCowists dzgfj Mi af OHO f dzj ¢ oYy ldnts sd3dz]
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MlsOo O dzj Mi L dzOIs j dzdzts, sftse j dets § tod ¢ tetsB dzj d3dzO
s dqdzhisddzS sdodzs HO M MstcOR ko O Is Odzlsj tc dzO
Bd @Gl &z qLBdOlsj dzdes HO s kzZME O ddaf sStedzO Yy«
teg hjdadj .

visLd dOydde dz0 dL ftsdzL 9 Odgj 2O HOdeded BsyJ H
i ctostdfo jidd jdzpjcdisdzls o MisddzO dzO i Cs9 sHMIse

2.\ jsBtsMditse Odz sflsddL ) & § ePLafL HEdsje d32Q) o,
oL jBOd] A0 wdmMised tjhjddw otHd HB dzj GOIs( e
cffr] stedv. Isjdddvls dduHjte | dzi sBtsdese Odets ko |
kv sO ©QPedk®Bdzts Istsa O, Ci 3 Ct5jlsts i dejtajdlts]. d
vO0C 90 O jHjdd] dBBYJ HO MdzjHO O Bl dev C5d ¢
HO | 9 tjLizdzlsOls dzO lSJndZd'LL Meslsts Mmi Mistsw ded j ,

sls ¢ 5o ts eyl IsdzdzjCdzd §j dz20 L OH Oydlsj

3. WjicCl dzO tGJGtGJdeDtE@Ismadzdﬁ]giZszJlsisaO, ud
sfdls ftcd oL j B3Odzi d2O0 twdMmMisoed tjhjddw fg JCf
utso O | dBesets s Ofmdzts, LONslsts o9 B2 dZO tsB MIs O«
B il ] teeztfp BB tjh jdd © OClEZOdZAZOIO Mdl
otsjdedzd fMMEEBAESL dyj jHd Gls zhdceadwlsO L O kf
CoBBOdHdtce® J CtodlsdydesimislsO dz0 dzj ¢ so tslsts  dzd fydzd

4. [ WitClk dzO L CredgdD di)ddzf o df, zttHs ¢ Ols s O 2 iy dzO Is
O dLBWGo Odzgj dzO HOHj dzd -thetg d g@EGdrd & efc Ob “isg
sdzOyOdzts My § sHEZOCOI dzO BMi YHOHz , L O
dz;dzd MdzijH Lo O fMj oCd* ya Ol C Okt Odzlsj tcdzOls ¢
Bdzsc s Mdz fRd flassiz yOo © o tojL zdzsOls dzO dzj HisB o
ddzmlsOdzyddlsy 65 o9jtelsdCOdzO, ddzd dz© §fiHo Otcd |
fsmMisOeawdzgj. ltoddzijtc : ¢ dzOo dzOISO <G jtetsdday o vl

5. [ WiCl dzO 1tc0Odde sousistsd ofgzdiy diglitecis sz Q| BO@®@
ZO o zOMislsO, COCodlkts MO otddmMSdlsj, i dOk'
yifils dz0 oL jBOdzj d2O@ tejh jdedj. | tojL bdzsOls da
Ydzj dztso j Isj dzOdze fipiz g Ots @xiRigzC ilsO@AAc s W Isdzgs H O o dzd W
ejh jagdjed J StScOts MO M 0o dddts MisOdatse dh j
Wi ydzj zcotgdy e @dsc § Oy dgv o Ols ¢ tsdzv dits- o dzd W d
BO ftsHHE ¥CO, LO HO BIi HOIS ftedjlsd Isjrdedlsj t
i Ml cdzOMmwils MOtEsHPIS| zPls ] BBcOES L dOwls, yj
B cBGS.

22. 1 OLdzd¢d R®BINHE EZftcOodzj dzdjlsts o Oted3j2Mmcd
GOy HOEMEO MydOodzdzd Mtj HO.

15 fteddydf, bftOodjddjlsts o OttdsdvkO d&O ¢

oMWEE Hikes. (g g oshdnddy o® L dzOyd issfmisls © d
o &MC OO Hj2dshls J dO bkhdissdy §z0de dfists kst
Bi HOl ©lSttsjdd MdjHndds] shssjdshsd:

-fc09 0O d LOHI dyjddvIlsO dO 9 tsj-ciadafw d3@zd H j to
Mlsj f j dz, dzjlzss Isdg®@ WO o0 O, YJ b2 d" BO o L @3y detsmls
o steyd Mise ts;
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-fsHyddzi dedilsj dzj Md dLBdteOls tsls ¢ tsd3edzn Jtsd s
ydd. uvwhidgslsts EyOfmisdy o YtsHBttO dZO COHtd |
o5 dedesczizy j h dls §f &¢®®Hommcq

-Cdzjlsoa OO Ci &3 t jkedd¢ 1] dze OtedwW tB-91 toL ®
steded, © ojyded. 1 &2 dz; BsY4d HO fi Mo Bt
O Md YHOH] Isfr]ls 0o € 0 O;

-CtsBROdH diedlsy sl efmduSd dedeo O d zQBzdfficfgb dzj o
(X3}

-CsdBOdZHdedIlsy dBOl fsojyj o dzoOfmlks s 2t
HO dzOSOLoOIs fsHydds dzdlsy fyd L O dzjh O, wEtsdlsts
s O;

-z 0 dZ20Is© B j dsMmls | sOLd, yj oftjddedWls
ftodzPls jojdzZsEOdzdzs d Mdi3 tlslsO dzO0 B2 deslsts § s5dz,
L OHOYo.

I o

7

thruwat ¢ vitolfrreso
o .
w, kEmdesedw d jkOfd LO
duj m¢ odfyl § dasitizs e i gzdsO g
odJ s M jMmisewe Odts s
tJthszlsts 4 ®tda d  dzO Yy
dets fiyls .
sOlts oL jdBO tjhjddw, CdOdH dtel sd edaglyf @ j RO fyd
Isls © fSHEEOLH]jdZiddss, "0BO, fttdeojiHO G
f4dzZsO dzO HOHJ dzslsts Ml Mistsw dzd § , LOyF dzy O O
OO yjdz. 1 Obtsoa O dew BO dzd i jdedd, daj BB

Oasdified dsls EfMdzse dwWIsO L O oL j &30dzj dz@ tej M j «
4 dzd § ftod ] dzdzO wftej HJ dzj desMis: B3-dzOdzd Yy J
dszoyd> d MO dLejMmisdd f§smdjHdydls] i

-ty jdedy ftod dz;tsg'te;HJdZJ@tsﬁmlsﬂzgﬁlde@quwwlsu
LO ftsBdzj d3dzOIs© MdlszoOydw d W OoSlktstedlsy, Stdlist

“ejhjdedy fted dzOdzdudj dz® mqmc: sk&-oMwe o
aBYHO Bl ttOL&dydd dLatsHd d f ©OL dzdydd MMmlisjt
dzj esodlsj f§sMmdzjHdud; _

e jddj ftod fslsdosnj2Mmsadj: CtdOdH sl Is
d bttwso O H-DPHOUdFE P2t tsejHjddy .

10 HO BiH] JjWiCldejdz fetsyjmi s dz© ®: Jj BOdz]
LWl dwitbdits kmdase dw:

dh ydes | otsjdededVvils dzd HzsfglsH @Isd b ff ¢f 3O Az  tztc ]
g0 kmdsedw L O dzj 2deslsts Ho dzj lso tsteW 9 Odzj ;

1N teskyeaOdzi tSYdlsO 20 Htekedlsj, Isi 2 COt dt
ddzd bkdzd € Oczdzd, MdzjHs9 Olsj dzdzs Isj oj ud MO d B3O

Il tsBO0dzH dtel Is HIOo sz @ fy Of g udpdej ded s fd d ¢
sls hOBO, LOhMkts Csdislksts d odmMsltsCo@dzd W dydtt
MsCO fsHeEtsltsaC O L O ftcOoddzdetslsts toj h Oo Odzj dzO

L lssydzy 9o Odzy dzO dzj sBrtHdBdIy M HMsoa O L O
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vl BdoOdgmisgsi ydzs ddzl stedZOydw L O thsfMdzse C
ZOCO LO BBRoOMNOd dO omMduséd o L @3ty ded H Odzda
(fftejHjdvdy &0 fjtedsHO d jlOfdly, o Stsdl

1 sfypdzj Hdeslsts EMdzse dj L OfmMdzzy O O e @d ds@dzg i H
[ 5O dzsfis s © (-tzPH EHezOf B dz®) BzOIS O fMdlszOydw H(
sMmi L 20l 0.

l ststets, IstewBo9® HO BIi H] fMi BteOdzO dzj 5B R tsH d &3O
tOLCtedo O fi MisswdzgdiIsts dzO@ dzgj " OO o B dzls O,
o glhg. vvw ItewB9o O HO | Bls ttOL dzd yded dL Istsydzd
Eyomlsdzd ydilsjy o fueds's.dzju3d20 IS0 9| Isezt®] dzded Isj dzd H §
jHdsMsteOdydeo ®, dLStdoj dzO, O fdv{s®wo J daj
BZOYqw, Isw IsteWEOE@® dzO0 dad H jie sthigHe ¢ O.

vtejlsts, ftd dOdzdydj dzO 9 jyj tBEKOBEISj dO
i ftejdsddzai €1 &5 OdzOdzdL dtcOdzj dzO f tetsB dzj d3dzOIs O
Cl &3 tOLGtOdzed YyOo Odzgj dzO fi h jMmlsoe j desls s mAsls  dzj M
detsis@s Of teis B dzj &3O, ©Yj d2C O dzO® fMi M jMmlsekzo O diIsj Is
ttOLoadld] dzO dzj " OO, HtejH i OLOOdz] tls dcbkztd |
si, Stdlsts esdzdwwils dz©0 fi BdlsdwisO.

vyilbeol telsd jlsOf ftejHMsOodzvo O St H] dzW dzgj Ists
YOO tyj dzC 0O d ftedj i30dzj sts dzO® toj M j ded § .

1 ik, ditBatsHdd®s hj BIiHjJ HO fj M yHOHJ
90N O VWstedskdzdtcOdzj dz2O tejh jdedjibts 5 QI o dzO-
ddlsj d stedHdyUuiMStshts Bk WtttV dzj COlsts L Of ts¢

zimMdgdismdzj Hjde § JlsOfi s dz0 CtdaElstesdz d By, d
SftejHjdv jUWjChkil Bl oL jltslts tjhjddj d Mmj L

0Ct tojhjddilsts fMj J BSOLOwLE dj ©OBEsMf s
tOLedZiHO d HO Mmj tBi ttdajO Cf taiff MNFZjHBOD .0 O O dzl

liea oafmMiSd MdzEyo?2, ftose jtcC OISO dO tojL zdzlsOls
tejhjddjlts j HtBts, L2 "j LdkOj] COCoats HO {1t
M BCOYJ dshts, ] LdO] ¢O0Cots HO dzj ftwOoad f

3.2) M d R & dzts ¢ty disEps c ok soslsts oL j 3Odzj dzO
teihiddi LO B2 B®ls "OBO d ol Ly dets fts0jHJ
BWEMlsots Bl Gleto stedsls.

1 6lbjdzydOdd s 20 ckf OO /hOBO/, CBWikt oL j
d2j | &®joOddujdz Mest Sl §sisjdydOddlshodd o6
sh j sy dzg®, L Oh slsts e jdz sl dd ydesmisdzs g fd A s
sfMdisdseduj MSdlsj thsej dshlsd, Mmool ¢t Odd
WjMCOLO fi odjMsddshls, (o] BOdjlss ddd BY dfls:

1 600 d dedzsls 5 M) 5 ls dztshdgOdrdDidzddiiissH b JSHsdhizle & d O dzdzts f
©O ctbftsot tjhjddj LOsdMmd Gl Bdsct Wb hssw |
LOded ) Shsejdshlsdls] &0 Codbtjlsdolo dhRdlskoy:
0. NEMEBHWIO | OLd (sl sty " ZOKidddks dsid ¢
ZOPW jSClsdodets )" jdzdj, Ghmsejds §d B2 O Mdlk
Mmi slsdesh jdedj L Ooadmd d sk fMdaduiMEOO Mmi o d3
ltosBdzj dgded sy MdlszOydd Mmi Hi o) Ol Isei toHs]- d3datsa 't
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ejudv d (o@&bdESshejH sYdyjtds] sk gudd o
ydw o ddalsj-fipg s jo WOWasdteOded™ SO, tyjdSdlsy,
Ot dzd 6Odzsfmis L O fi o Bj Misdkz® ©OBGBEO Bl k5OC ¢

1 Oy 20 shte j dsihs ftd Ghoscs ndkz s oss@Lf
MdsOyd™ j 5. 0. BWchbsot Gl Glcso Siedsls.
tsls Wtoj deMSdwY dLMdzj HisoaOlsjdz [ YOdedf. uvits?2 BB
BwEhsots s SletoSdshls &0 ctkfsod fMi ojlsdad:
el CsoatsHdIsj dzd

1 tortlzs LW L O dzj WL o d dystiydry d3@l§ @ Hj @Y I8zOts Is Isy d
Cekf OO, o ©jLbdksO &O Ctjkt Mmj o LjyOkws O
Hjdz edm¢ .

I ssptsdzj Clsdodd Emddd® L O ©OYdsdOdd-d &0 dzj
dvls ftoj HEBQY H st BdR O dzOC OteOdzd ydzj dzso j Is
fejrndhdedlsjy MmMd MsOdseadh o, ndfslsjLd d tih ] da

Ut bBLEMEEs d20 oWEO o jldudeshmislsO d odMmssd
Cojlbts ydzjdzsojlsj d o sehj daj M LjOHdpLy s o
g " dad j . |

vikoi letstslsdodzdSi s fj kOCMEZes O SOt ftjC Odj
HEo jted) &0 fjHftedjlbdl) Sl djcts Sfdsd LO
Cdzzf 0o, LO

HO Mj oL j BBOL dzOMj tedsL dzs  tej Mdzj
ljblsi.ernlz ofmj i@ sbs2lts dLddL Odh Otkek
fdisj, darLddlsj d §sjldls) SBhd Odec Oy d By dalsd,
€0y, uJ am ¢t dej ) cdzOMdy J§ daj i o a3 Misd dst
MOBOO ctkf O
Z j MluQdsyj letscftQOdz,J tedz@ OlsRj dets o j I joi dz@ OG f dz
eOL dZdydwisO s ftedoadHdzdw € tsdzfnj dembkzfm / j HddzsH L
SlsHjdzj dz ydzj dz szZOdzso Oy 09 O L dzOyd d3sMmisls @ dzO dze
HtsSo tsSH .

HjHBY.SHjdj 2O ddtLdY LO jHddsHE) dfided o s fiyk
Yoh s slsyofmlsd tls MOBSS sdstesdzO d ls d 3 ddse sl
& dzud, § M) ¢ dzOMmJ dzo .

I Msswe O dzO0 AfOLOydo, Is. j. BtsMsBWwWe O d MM
ddzd ydOlsdo O ftojHY OLO Ol ctolzf OO wls 1 tdasls d o dad ¢
Bd d@BsecdzO HO dOtkh d yYykemlseotslss L O MOdsH ts9 s dzf
sdo dzsfislsO d dBsteOdzdzdlsy OMY jSIsd dz®@ dzj 2 dzd s t

RBO s OddY HO My MdiwWlsO, yi oMy ddlsi
BWeMsots Bls BlsetocdesMmis 1§ tod frEskdz fifdsootO o .djlsdgGody,
v S sd MdzeyoOd Mj fesweweOls d o ©OBGINOISO dzO
sOdztse € O.

3. Conclusion

lejHdLo dC O] dzifso OO, fsdLlsdyoh d ¢sls e O
5{, ®OZOCOk &O o] dddls] dddg@dg HOO |iiisd 8
yjdd, LOHOUd d WkdCydd ®» SOujMmetslks fd do
6OL dzd ydzd dzd e O.

| TBHO O MotwikO EfwOodj NSO Hj2dshis hj
Bfmase dzd SOLEMd ftod SctOddyj dd MeE@®ssj d
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sjdzdes M) §OLwl tls fsctejhdd tojhjded™w d Hy2Mml
dLatsH Y dotslsO dO ftsHyddzj dzdlsj, Mtsejdzts o B s
slsdzdydss HO L & Ok M jyd¥ s OO &0 o 5 dzdzts |
Hiezedlsj dMBBgOddz L CEh jddvisO dzO o &zOMIslsO d |
HO M Mbdcedai fted fted ZOEOdzjsts d, SOCEs d |l
dzdj . [ desets 90Oy dets § HO fj BSoadOHjj d dL Ckflse
shdtseo s sdzOE O o  tyg Hedtftdsly ts asUsO IG5 tedP@zdEstid W dzi dz€
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CdzdzOM | S sdzO2 1RV SpgRHstspo Ay . s. 1oy Aot 10
G dz-dz0M s Odzj dz ROV Cizac@®)dztb A .08 ¢ Aot [ O
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s OUdrdsh C OO (W jmdw fMihjflse jwBs o dzd
pjHjddj s O ¢ isQOkdOj AREEH@MEes W Qtkstd.
COLOO LO ditsqd Bls kvE d SfdMmMoO lswidslsts oi L

sd ysodf Befd Y OBbgwddd), dGsews, j¢Mlstj de

Il dstewh COO sy jmdw Mmi hjMmilse fodjtsn jodardjwishs] j dz
CstcOB dzd Is jo gD dddzs ) j:Mise s W OC ssted

djdal stedzOO dLsdzOydw, tMdrdud MSOO Hjftedo

I Mdrdud M OO H jstctezf{e" By deWdzOdi  fip s © az@ ) Is s O B &
Bstew ydilsj d BsecOls HO HSodiOes@Ms [ s jodzists igp .Odts) o
1 tod -fiffais y dzd Winf) dzsz0@ dzt Hs@as@ st @L 20 stedj dllsOydw
d f tBdafiplseo slsts, dL sMmistej dz0 tcj O ayd'v O ald®dzjp dz@R2@ O @
s Mis s © duiz& gzl &xd dzj HMlsoa dj MY OH Odzj dzO dzd ydztsf

Is oatej i d2O § zOo Odzgjsts bk dstew Utfls F O 1 ¢ dzetz§ tz
MddHtesds,. uts?2 Mmj Fwewses O ¢ Gys dlH sENsJEO, dz0Is G
Mz 0 C(sttOB dslts ti CsosHMisets L O R @LOSIS] t
ZOL dzOyjdzd jIsts dzO ftejotsL o Odedlsy bktsoOted d Htck
dzdh jded s L dZ2OYddO L O Wi dJdW sted3Oydw L -1Isj L
dzj des HO Isi dz€ Hag OlzO g § @&g d f ted L dz2Oyd dz2O f tok
i Bdlsdw d weodzjdzgdw, HBdMdzd Ctsdbts dgfs OB HO 5
i dsdzj dzedw d dz2OltceOf dzd o sflsd Mftew dsis HJ 2 detsilsls ©
yozj detse § dz© j S df Oy 0O, HS d@stfdzbsmisd OB dzt
HjyOko, M ey jmSo dqLdzjoveO® d ft.

I sHtsBded ftejydovweoOdd™ dLidlseo GuePrdde Ss1 WwEK
Csdlsts My LOMddzo Ol 5 otejd3dy dzO f dzOo Odzj Ists |
ftojHftedjdj dejtsBrtsHdddlsjj |fts]tptOpastdioal ddggz Hnds"
sjdz dG3stew ¢ o EBdiy d2O Hoa OBO HEN Bl JSd§f O (
rdoatslsi s dz0 distew CO fj -~ OtcOCilsejdeddiL @dzjE ofy i tasf
dhjlsts Istci coOdzgfj dzO© § dzOo Odzj, L Qo teh o Odzj dzO
ddzd ©l Y dotsk® FO HeUsf x5, cdzHddzd €Okt
kO O BttjEO. 10 CtteOBO oi LdedC o0 OB- ddz L
5 dzj i shdizshsOs @B ®j BBMistsWisj diflse 5 U
dei tej Hdyd d Ctdt dzdCilsd, dzdydesfplsded tcOL Mist
J dudesisdeslsts ftej Mdh Odzj o J S def @p@IsC Olsts L C
tesHi dydlsj dzdetslsts fi ydlsj dzmlsats dzO R RSO o
sts j CsteOBdedW¥Ils jCdYfOY oHd HEs dzd ydemfyls dats ¢
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9dCo0O fYtodhjdO Octe] mdif thizhgd 6K A&d§ Hdzghts |
COyYyd Msotslsts dz0@ C OB OO Hj2dtshis d J s Ofdat

stsedzdlsdodzdwls HdMBdOdn o BWdyjtmMidw i MmisC
dzd dftisd oL j B3Odzj dO Blsetsotstedzd tojh jdedw .

stsedzdlsdodzdwlils HdMsdeOdely G d W L tigaf & b @EALE]s] ©d3
Gl to. sOf dlsOdzl s dz20 S tttOBO d tMisOodOoddfds tWd
tOlsdodeslsts dzdots jYJjHdzgjodes dLY lso Ols Cetscded Isd
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