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JUSTIFICATION OF THE NUMBER
OF SAMPLES OF WEAPONS AND
MILITARY TECHNIQUES FOR
PERFORMING TASKS

During the research of the use issue of samples of weapons and military equipment in operations, a signifi-
cant correlation was established between the predicted effectiveness of such use and the characteristics of the
quantitative and qualitative composition of samples of weapons and military equipment. Taking this into account,
it is clear that while preparing any operation, it would be desirable to have such a basis of the composition of
samples of weapons and military equipment, which is well-founded and can only be adjusted in the conditions
of a certain operation. The objects of the research are the samples of weapons and military equipment that are
the part of the groups of troops (forces). However, the results of the analysis show that the existing methods for
substantiating the composition of samples of weapons and military equipment need improvement. First of all, this
concerns the determination of the basic (support) version of the composition of samples of weapons and military
equipment (WME). As in the existing methods, the basic (support) version of the composition is not determined, it
is chosen by comparing the composition of one’s troops and the enemy’s troops according to their combat potential.
This approach does not provide an opportunity to compare the groups, taking into account the specifics of the use
of their striking equipment and to create the necessary balance of forces at all stages of the operation.

Taking into account the above, we conducted the researches that made it possible to determine that with certain
proportions, characteristic of the organizational structure of the absolute majority of military formations, there is
a close to linear relationship between the number of their personnel and WME and combat potential.

Based on the research results, an improved method of determining the basic (support) composition of samples
of weapons and military equipment in operation is proposed.
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1. Introduction

The rapid growth of the mobility and autonomy of

actions of the armed forces requires the creation of such
groups of troops (forces) that would be able to focus the
main efforts on repelling the attack of the attack groups
of the enemy’s troops (forces) [1, 2].

The development of military science indicates the need
to develop new approaches to justifying the composition
of army groups in terms of justifying the number and
composition of samples of weapons and military equip-
ment that are created for conducting operations [3, 4].

It should be noted that substantiating the composition
of military groups (forces) in terms of the number and
composition of samples of weapons and military equip-
ment (WME) is a rather complex task in terms of method.
It is characteristic while solving such a problem that the
quantitative and qualitative state of samples of weapons and

military equipment, which can be included in the composi-
tion of a group of troops, has an ambiguous effect on the
indicators of the effectiveness of its use and is characterized
by many criteria. Therefore, it is proposed to apply multi-
criteria optimization methods to justify the composition of
samples of weapons and military equipment of groups of
troops (forces).
Summarizing the results of the conducted analysis, the
main shortcomings of the mentioned works are:
— the coefficients that reduce the effectiveness of the
use of WME samples, their technical perfection, which,
in turn, do not allow to fully assess the effectiveness of
the grouping in operations are not taken into account;
— those samples of weapons and military equipment that
were created during the preparation and conduct of com-
mand and staff exercises were chosen as the basic (refe-
rence) options for the composition of samples of weapons
and military equipment of groups of troops (forces);
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— the comparison of the groups was carried out mainly
according to their combat potential, which does not
allow taking into account the specifics of the use of
shock weapons.

Therefore, the object of research is the samples of weap-
ons and military equipment that are the part of groups
of troops (forces).

The aim of research is to improve the method for de-
termining the basic (reference) version of the composition
of samples of weapons and military equipment of groups
of troops (forces).

2. Research methodology

According to the results of the conducted research,
in the currently existing methods, one of the most im-
portant stages in the preparation of any operation is the
determination of the composition of samples of weapons
and military equipment of the operational grouping of
troops (forces) [5-7]. However, as it was stated above,
the formation of the basic (reference) variant of its com-
position was not foreseen in such methods.

On the basis of the author’s hypothesis regarding the need
to create a basic version in these conditions, an improved
version of the method for determining the basic (reference)
version of the composition of samples of weapons and mili-
tary equipment is proposed below. This option will be able
to resist the grouping of the enemy’s troops and provide
the necessary ratio of forces and devices at certain stages
of the operation, which are determined by time parameters.

To simulate the above-mentioned processes, let’s con-
sider the groupings of the opposing troops — A is their
troops and B is the enemy’s troops, which are capable of
potentially participating in a force confrontation against
each other during a military operation. At the same time,
each of the groups has in its composition a certain num-
ber of defeat devices, which are installed on samples of
WME and the personnel that ensures their use [8—10].

Then, let’s denote N7 is the number of destruction
devices (DD) of WME of our troops, N is the number
of DD of WME of the enemy: (i=1n), (j=1m); o; is
the number of DD of our troops for each WME of the
enemy; ®% is the number of DD of enemy troops for
each WME of our troops. The specified amount of DD w;
and % should ensure the destruction of enemy objects
with a given probability W,. Provided that each sample
of WME is provided with the necessary number of am-
munition of the DD for conducting combat operations
during the specified time (conducting an operation, com-
bat operations).

Let’s assume that for each type of ammunition, the
number of personnel L; and devices of providing WME
samples for their combat use are known.

The selection of the basic composition of the samples of
weapons and military equipment of our troops is determined
on the basis of the assumption that the composition and
number of the enemy’s troops is known, so the composi-
tion and number of the grouping of our troops at the
end of the operation is determined by reverse calculation.

In these conditions, it is proposed to solve the problem
of determining the initial number of samples of WME of
the grouping of its troops A:

N?, (i=1n),

which must ensure, by the time of the completion of the
combat operation 7, the necessary ratio between fire (shock)
devices k;, which are the part of the enemy’s troop groups:
NA(T)
NZ(T)

>k,

if there are the same types of WME samples in oppos-
ing groups n=m.

It should be noted that during the operation of groups
of troops (forces), all important objects are covered by air
defence forces and devices of air defense and electronic
warfare (EW). This reduces the effectiveness of the use
of shock samples of WME — ¢ are our troops, g? are
the enemy troops, G.u?, gwa? is the coefficient of technical
excellence of air defence and electronic defence equipment
of our troops A and enemy troops B.

The value of the coefficients of reduction in the ef-
fectiveness of the striking WME use is given in Table 1.

Table 1
Coefficients of reduction in the effectiveness of the striking WME use
- Indicators taken into account while
Characteristic Range of L -
No. determining the importance of the
name change . . .
radio-electronic environment
01-04 Insi!_:]niﬁl:ant effect on radio-electronic
devices
Effectiveness of Partial malfunction of radio-slectroni
1 |radio-electronic | 0.41-0.79 | 25 & Maiunclion of radio-eieciranc
. equipment
suppression
08-10 "Thfa use Flf radio-electronic devices
is impossible
01-04 Eil;;uﬁze of airspace without rest-
9 The effectiveness
of air defense 0.41-0.79 | The use of airspace is limited
0.8-1.0 | The use of air space is not possible
0.1-0.4 | Obsclete samples of WME
Coefficient
3 | of technical 0.41-0.79 Sarnples. of WME that have undergone
modernization
excellence
0.8-1.0 | The latest samples of WME

Since it is about the number of WME samples, it is
possible to neglect the high accuracy of solving the given
problem and solve it approximately. An approximate solu-
tion to the above task is given below.

The task, which was formulated above, is convenient
to solve in matrix form. To do this, let’s bring all the
matrices and vectors to one dimension l:max(n,m) by
introducing the missing components of the WME samples
into the composition of the opposing groups.

Let’s mark:

— vectors of the average number of DD of the op-

posing sides:

NA=(N1), i NP =(V2),

Ixt’ J

— transposed matrices of intensities of striking effects (fire
performance) of WME samples:

T .
Ixt’

T
Ixl”

A=) 7= (29)

Let’s suppose that during the combat operations, each
of the parties will strike r=[T/A¢] with a discreteness
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interval A¢, where the symbol [ | means the operator of
selection of a whole part of a number. It is assumed that
during the strikes, enemy objects will be hit with:
— the probability of hitting enemy targets with the fire
devices of our troops:

qA
WA = (’Yl] A Jqlet'h‘zA7

1]

— the probability of hitting the objects of our troops
with the enemy’s DD:

q]l
- Y ji qlerht ’
]l

where v4, v4 are the importance of enemy objects for
damage (0<y<1); ¢/ and ¢? are the coefficients of reduc-
tion in the effectiveness of the use of striking samples of
WME: g{ are our troops, ¢{' are enemy troops.

The set of strikes by DD can be represented as a con-
tinuous Poisson flow with intensities:

2 =—%1n(1—w);

AL =——In(1-Wp)
ji T i)
where 7 is the number of strikes with a given probability.

At the same time, it is proposed to describe the equa-
tion of the dynamics of combat between opposing groups
in a matrix form as follows:

dN* dN®
= _ABNB:

- =_AA A
@ I N7,

(1

with the initial conditions N4(0) is the initial composition
of forces and devices of our troops; NB(O) is the initial
composition of the enemy’s forces and devices.

In order to determine the ratio between the number of
one type DD of opposing groups of troops at the time of
completion of the combat operation T, let’s introduce a matrix:

k=" i)

which:

N*(T)= (2)

K(T)N®(T).

The matrix K sets constant ratios between the groups
of our troops and the enemy’s troops.

Let’s write the differential equations from expression (1)
in the form of a difference:

NA(T)-N*(T - At)=—-AtAPN* (T - At);

NE(T)-N®(T - At)=-AtA*NA(T - At). 3)

Let’s substitute the values N4(T), N2(T) into equa-
tion (1) and get:

NA(T - At)-AtAPN® (T - At)=

=K(T)(N®(T - At)- ALA“N*(T - At)). (4)

After bringing similar terms, let’s get the following
ratio between the numbers of groups at T—At step:

NAo(T—at)=(1+KWA) ' (K+W?)x
xN®(T = At)=K(T - At)N*(T - At), (5)
where K(T-At)=(I+K(T)W4) " (K(T)+W?); W4 =AtA%;
WE=AtA® is the probability of hitting enemy objects at
the interval At.

Thus, moving in the reverse direction (to the moment
of the operation start t=0), let’s obtain the required ratio
of the number of opposing groups of troops:

N4(0)=K(0)N2(0). (6)

The matrix K (0) is determined from the recurrent equation:

K(t-1)=(1+K(@)W*) " (K () +W?), (7)
where t=1,2,..,7 is the number of strikes.

Based on the ratio of the numbers of opposing WME
samples of troop groups at the end of the operation and
the known initial number of WME samples of the enemy
troop group (B), it is possible to calculate the initial num-
ber of WME samples of one’s troop group (A).

3. Research results and discussion

The block diagram of the proposed method is shown
in Fig. 1.

START

I
1 Input of
output data

5 | _
Determinati
on of enemy forces and
devicesc NiB (T)

Determination of
coefficients

A B A B
ql' 9qi stechi »Dtechi
Calculation

MR

Determination of the
basic composition WME

N{(T)

— 7

Change of ¢
he output data

Fig. 1. Block diagram of the implementation of the improved method
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Using the proposed method allow:

— to determine the composition and number of samples

of weapons and military equipment that must be in-

volved in the execution of combat tasks;

— to take into account the coefficient of technical perfec-

tion of samples of weapons and military equipment, which

must be involved in the performance of combat tasks;

— to take into account the effectiveness of the use of

weapons and military equipment used in combat missions;

— to take into account the effectiveness of air defense

and radio-electronic warfare in the course of using samples

of weapons and military equipment in the course of
combat missions.

The specified method is expedient to use in automated
troop management systems in order to increase the efficiency
of management decision-making by the people who make them.

The limitations of the use of the specified method are
the availability of reliable and complete information about
the composition and number of samples of the enemy’s
weapons and military equipment.

4. Conclusions

The existing methods used military formations that
were created in the course of conducting command and
staff exercises, which led to a decrease in the efficiency
and validity of options for the composition of the troops
accepted by headquarters and command.

An improved method for selecting the basic (support)
variant of the composition of samples of weapons and mili-
tary equipment of an operational group of troops for the
conduct of an operation is proposed, in which, unlike the
existing one for the purpose of choosing the basic (support)
variant of the composition of an operational group of troops
in the operation, the following is additionally provided for:

— the use of dependence on the necessary ratio bet-

ween the samples of weapons and military equipment

of the groups at the end of the operation;

— taking into account the effect of the effectiveness

of the enemy’s electronic suppression and air defence

on the number of devices that must be engaged to
achieve the goal of the operation;

— a comparison of the grouping of our troops and the

enemy’s troops, taking into account the specifics of the

use of striking weapons;

— taking into account the coefficient of technical per-

fection of samples of weapons and military equipment.

The practical significance of the improved method lies
in the fact that, on its basis, at the stage of operation
planning, it is possible to justify the basic (support) com-
position of samples of weapons and military equipment of
an operational grouping of troops in a defense operation.

The use of the improved method will allow reducing the
efficiency of decision-making by officials of the operational
grouping of troops in the operation, on average, by 25 %
due to the formation of the basic (support) combat com-
position at the stage of planning the use of troops (forces).
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