BiiicekoBa akanemis (M. Oneca) 30ipHuK HaykoBuX mpais Ne 2 (14) 4.l 2020

DOI: https://doi.org/10.37129/2313-7509.2020.14.1.69-75
VJIK 359.34

O.M. Semenenko', doc.troops.s., s.n.s. https://orcid.org/0000-0001-6477-3414
0.G. Vodchyts®, Candidate of Technical Sciences, Assoc. https://orcid.org/0000-0002-3294-7632
M.O. Polivoda’

T.L. Akinina®

R.M. Burtovy’

Central Research Institute of the Armed Forces of Ukraine, Kyiv, Ukraine

’Department of Military Training of the National Aviation University, Kyiv, Ukraine

Head of the Department of the Research Center of the Armed Forces of Ukraine «State Oceanariumy of the
Institute of Naval Forces of the National University « Odessa Maritime Academyy, Odessa, Ukraine

METHODS OF DETERMINATION OF INITIAL DATA FOR EVALUATION OF EFFICIENCY
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Introduction

The main task of the reform of the Naval forces is to rebuild Ukraine’s naval capabilities, reliable defense of
the Motherland and the ability to defeat a stronger enemy. This will require new thinking, some time and
significant resources.

Ukraine, together with its strategic partners, is making a great effort to restore its naval potential. Reform is
based on NATO standards, principles and values [1]-[3].

Today, the decision on the further development of the Ukrainian Navy must be made at the state level,
because the development of the Navy totally depends on the development of high-tech and science-intensive
industries. The construction of the fleet is a long process and requires long-term planning, which is possible only
at the strategic, country level. In addition, the implementation of the shipbuilding program requires significant
amounts of financial resources, which requires not just to consider them in total defense spending, but as a
separate program. Also, Ukraine today must decide how to protect and defend the sea coast and protect the
interests of the country in the maritime economic zone, and what to have, and how to develop forces and means
for this? [1]-[5].

Analysis of recent achievements and publications

Evaluation of the effectiveness of the use of forces and means of troops (forces) is carried out according
to the appropriate methods according to the developed scenario.

Over all, approaches to the development of combat scenarios are quite openly discussed in the literature.
Thus, in particular, in [4] it is emphasized that the scenario of hostilities is based on assumptions about the
possible development of the process of armed struggle and should provide for several options for its course.
These options are determined by the level of intensity of a possible armed conflict, the composition of the
troops (forces) of the opposing parties, the forms and methods of use of troops (forces).

And first of all the basic scenario of military operations on the basis of which other scenarios can be
developed is developed, but the initial operational situation should not undergo essential changes [4].

The scenario of possible hostilities must meet the following basic requirements [4]: the use of projected
information on the composition of the troops (forces) of the opposing parties; completeness of the
description and reflection of the operational situation; a clear sequence of forms and methods of using forces
and means of troops (forces) of the parties at different stages of hostilities; sufficiency of information for
conducting operational and tactical calculations and modeling of bilateral hostilities.

69



BiiicekoBa akanemis (M. Oneca) 30ipHuK HaykoBuX mpais Ne 2 (14) 4.l 2020

The content of the combat scenario should contain [4], [5]: analysis of the military-political and
military-strategic situation; composition of forces and means of troops (forces) of the parties before the start
of hostilities, determination of opportunities for their strengthening; the plan of hostilities, the definition of
the purpose and tasks of troops (forces); description of hostilities.

However, these general recommendations need to be meaningful for the specific operation (combat) to
be studied.

Regarding the anti-ship defense of the sea coast under consideration, a detailed analysis of the military-
political and military-strategic situation is given in [4], a description of the stages of hostilities is given in
[5], but the question of initial data for assessing the effectiveness of air defense remains open. the
composition of the opposing parties and the criterion by which the decision is made to achieve (or not
achieve) the enemy’s goal of hostilities. The degree of validity of such data significantly affects the
reliability of the calculation results, and therefore there is a need to develop a methodology for determining
reasonable baseline data to assess the effectiveness of the PKO of the sea coast.

Thus, the purpose of the article is to develop a methodology for determining such initial data for
evaluating the effectiveness of ICO of the sea coast, which ensure the validity of the results of calculations
for several options for hostilities.

Main Questions

In Ukrainian society, attention towards issues of safety at sea and, accordingly, to the state and
development of the Naval Forces of the Armed Forces of Ukraine is growing. But in the conditions of the
information war waged against us by Russia, it is not surprising that these issues have become another
platform for manipulation [1] — [3]. In 2014, the Russian Federation, in violation of international agreements
and norms, established control over Crimea through «hybrid» aggression. Ukraine has lost most of its Navy,
including 75% of its personnel, 70% of its ships and key infrastructure. The aggressor has seized and is
actively using the population and territory of the peninsula, a significant part of the sovereign waters and
objects of the Ukrainian economy. Ukraine’s national security system must respond to these challenges,
clearly organize cooperation between Ukraine’s defense and security forces to protect national interests at
sea. Today, Ukrainian sailors take an active part in hostilities to protect our country in the East, do tasks in
the Black and Azov Seas. New challenges and experience gained require the development and
implementation of the Strategy of the Naval Forces of the Armed Forces of Ukraine 2035.

In the current military-political situation, some countries (Russia, USA, Turkey) pay more attention to
the creation and improvement of anti-ship defense systems (AFS) in various areas [5]. Anti-ship defense is
an important subsystem of the coastal defense system. This type of defense is organized and carried out in
order to ensure the safety of objects on the coast and in the coastal sea area, the safety of ships at sea and in
combat areas from strikes by various weapons of surface ships and enemy combat boats. To achieve the
maximum effect, the air defense system should include not only the forces and means of the Navy, but also
other types of aircraft (planes and aircraft): missile ships (boats), submarines, bombers and assault aircraft,
attack helicopters, prepared for action over the sea, coastal missile and artillery units, mine barriers,
underwater sabotage forces and means. In order to strengthen the air defense system, it is possible to use
non-traditional methods of combating the surface forces of the aggressor.

When assessing the effectiveness of combat operations, one of the stages of the calculations is the
operational and tactical description of the situation studied, such as a description of combat operations,
taking into account the use of forces and means of air defense. That is, the definition of those elements of the
situation that relate to the forces of the enemy, their forces, the conditions on which the course of hostilities
depends, and so on.

To ensure the reliability of the assessment of the effectiveness of the use of troops (forces) requires both
the appropriate methodological apparatus and the projected scenario of hostilities. The quality of assessing
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the reliability of forecasting the effectiveness of the use of troops (forces), largely depends not only on the
methodology used for calculations, but also on the quality of the selected source data needed to calculate the
effectiveness of the use of troops (forces) in certain conditions environment.

Therefore, increasing the reliability of the assessment of the effectiveness of hostilities through the use
of sound source data for calculations is, in our opinion, an urgent task.

Presentation of the main material of the study with a full justification of the obtained scientific results

It is proposed to determine the initial data for evaluating the effectiveness of ADM of the sea coast on
the basis of an expert survey for a formalized presentation of knowledge of highly qualified specialists.

The methodology for determining the initial data for evaluating the effectiveness of ADM of the sea
coast consists of two stages: direct expert survey and processing of its results.

First of all, a survey table is created, which contains a list of initial data required for calculations. The

total amount of initial data </ depends on the model ideas about the course of hostilities. In particular, for
the model of combat operations during air defense, the following components of air defense management are
proposed (see Table 1), which contains 14 indicators.

In this case, each source data corresponds to two rows of the table. The first of them gives the possible

numerical values of the source data "7 (/ = 1/ 1 =11, Wwhere 1 is the number of options for the j-th

source data), and the second line is filled by an expert during the survey (a"f) [4]-[7].
When filling in the table, the expert is asked to assign scores to the variants of numerical values of the

original data in each j-th line so that the sum of points in it was constant and equal to ~/ (in our case, 4; -
10 points):

1y
4,=2 ay =10 L@y €10,510) j=1..J i=1.1, (1)

In this case, the highest score is given to the option of the value of the original data, which the expert
considers the most likely to be possible. If several options are possible, then the points between them are
distributed by the expert in proportion to the probability of their practical implementation.

Such tables are filled in by each of N experts that provides reception of N numerical values of points for
each initial data.

The task of the next stage of the methodology is to determine reasonable options for the source data for
the study of several scenarios of hostilities. To do this, the data from all survey tables are reduced to a single
table. Based on the fact that the total number of points in each row, which was filled by an expert, is

equal 1/, the values of the elements of the summary table are calculated by the formula:

%= n:1~ ] oo ] ceed (2)

y . X..
Un — assessment provided by the nth expert for each ¥ .
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Table 1
Questionnaire to determine the initial data for evaluating the effectiveness of ADM of the sea coast
(option)
Outout data Variants of numerous values of initial data
P | 2 | 3 | 4 |
ENEMY
| Number of ships (boats) of guided 2-4 4-8 8-12 12-15 15-17
missile weapons (units) 1 1 4 3 1
) Number of ships (boats) of protection 1-2 2-4 4-6
(units) 2 5 3
3 Number of fighter cover aircraft 2-6 6-12 12-18 18-24
(UHitS) 2 3 4 1
4 Speed of the ship’s strike group 2-4 4-6 6-8 8-10 10-14
(nodes) 1 2 2 4 1
5 Boundary of detection of ship strike 50-100 100-200 200-300
group (km) 1 5 4
20-40 40-60 60-80 80-120
6 Boundary of combat mission (km)
1 3 4 2
The degree Of defeat at Wthh the 093_095 055_056 096_097 037_038 058_039
7 enemy refuses to continue the combat
mission 1 4 3 1 1
OUR FORCES
8-12 12-24 24-38
8 Number of strike aircraft (units) 7 5 3
2-6 6-12 12-18 18-24
9 Number of fighter jets (units)
1 4 3 2
T Hi
10 | Possibility of re-use of strike aircraft 21( 41
1 Number of ships (boats) of guided 1-2 2-4
missile weapons (units) 4 6
12 Number of ships (boats) of protection 1-2 2-5 5-7
(units) 4 3 3
2-4 4-6 6-8 8-12
13 | Number of PU BRV (units)
1 2 3 4
. 1-2 2-4 4-6 6-8
14 | Number of parts MT&A (units) 2 3 5 I

Given that, 4, = const | elements of the summary table can be considered as an expert assessment of the
probability that the scenario of hostilities will be determined by such a set of source data.

To make calculations to assess the effectiveness of hostilities during the ADM of the sea coast, it is
advisable to form three options for sets of source data.

The most probable is a set that corresponds to the variants of the source data that have the greatest value
of expert assessment of the probability of implementation. These are the elements of the PivotTable for
which the condition is met a; = max ;. a5, a; , f, j=1..J

The most intense part is a set of initial data, which according to experts can be implemented as the most
unfavorable for our side (for the enemy - the largest number of means, the highest transition speed, the
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smallest distance to the detection limit of a naval strike group, etc., for their own forces - the least number of
means involved for ADM). These are the limit values of the indicators for which the condition is met a; # 0,
j=1..J,i=1.1,

The average is a set that contains the average values of the original data according to experts. Average

value *; calculated acording to the formula

X = apx; i 3)

i=

[
<

x; — the average value of the indicator for the i-th variant of the numerical value of the original data.
The only indicator of the initial data in the table that has a verbal meaning is the indicator Ne 10 (the
possibility of re-application of strike aircraft), to which formula (1) cannot be applied. Therefore, its value
for the average version of the original data is chosen as the most probable. In the case where experts have
given the same assessments of both options, we believe that the re-use of strike aircraft is impractical.

Unlike existing methods, which are based on expert surveys (for example, [4, 5]), and require the
consistency of experts’ views in order to obtain a single reasonable option, the proposed method does not
require such consistency. On the contrary, the presence of differences in expert assessments allows to form
several sets of source data, which allows to reasonably take into account the uncertainty of a possible
scenario of hostilities and to consider several options for the composition of groups of parties.

The following cases may occur:

— if the experts have fully agreed views on the course of hostilities, then all three options for the above
sets of source data coincide;

— if the experts do not have agreed views, then their assessments (in the extreme case) will be evenly
distributed, which will lead to the presence of two sets of source data: the most intense and average;

— if the experts’ estimates are partially inconsistent, then we have all three sets of source data.

This approach to the choice of baseline data for assessing the effectiveness of hostilities during ADM
offshore gives the decision-maker the opportunity to analyze several options for the course of hostilities,
taking into account the initial uncertainty about the possibility of their practical implementation.

Conclusions

The analysis of the conducted researches allows to conclude that the developed technique allows to
define some substantiated variants of initial data for an estimation of efficiency of military operations during
ADM of sea coast taking into account a difference of views of experts.

Their practical use expands the methodological apparatus that can be used in headquarters during the
planning of the ADM of the sea coast.

We see the prospect of further research in the creation of a software product to summarize the
knowledge of highly qualified specialists in the expert system in order to increase the efficiency of assessing
the effectiveness of hostilities.
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METOJIUKA OINPEJAEJEHUA UCXOIHbIX JAHHBIX JJIA ONEHKA DOPEKTUBHOCTHU
IMPOTUBOKOPABEJBHON OBOPOHBI MOPCKOT'O ITOBEPEXbSI

O. Cemenenko, A. Bomuut, M. IlomuBona, T. Akuauna, P. BypToBoii

I'nasnoti 3adayeii pegpopmur Boenno-Mopckux Cun A61semces 80CCmMaHoeHue 60eHHO-MOPCKUX 803MOHNCHOCTEL]
Yrpaunwei, nadexcuyio sawumy Poounst u cnocobnocmys nobexcoams CUibHO20 NpomueHuKa. Omo nompedyem H08020
MbUUTIEHUSA, ONPEOeNIeHHO20 6PEeMEHU U 3HAYUMETbHBIX PecypCos. YKpauHa emecme co cmpamecuieckumu napmHepamu
npunaearom MHoO20 YCunuii Ona 80CCMAHOBICHUSI 60€HHO-MOPCKO20 nomenyuana. Pegopmuposanue npoucxooum no
cmanoapmam, npunyunam u yennocmam HATO.

Ipu oyenxe 3¢pgpexmusrocmu gedenus 60evIX OelicmEULl OOHUM U3 IMAN08 NPOBEOeHUs PACYEMO8 SAGIAENICA
ONepamueHO-MaKMuU4ecKull ONUCAHUe CUMyayu, Ucciedyemcs, Hanpumep, onucanue eedeHus 060esbix Oelicmeuli ¢
yuemom npumenenuss cun u cpeocmeé BKO. To ecmv onpedenenue mex snemeHmos 0OCMAHOBKU, KACAIOWUECS CUT
NPOMUBHUKA, CEOUX CUJ, YCIIO8ULL, OM KOMOPBIX 3A8UCUM X00 D0eBbIX Oelicmaull, U MoMy n000OHoe.
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Ilna obecneuenus OdocmoeepHocmu OYeHKU SPPeKmusHoCmuy NpuMeHeHus 60UCK (cun) Heobxooum Kak
COOMBEMCMBYIOWUIL MeMoOUYecKUull annapam, maxk u NpocHo3upyemvlil cyeHapuii 6oesvix Oeticmsuil. Kauecmeo
OYeHKU O0CMOBEPHOCIU NPOSHOZUPOBAHUSL IPPEKMUBHOCTU NPUMEHEHUs. BOUCK (CU), 68 3HAUUMENbHOU CMeneHu,
3a6UCUM He MONbLKO OM MemOOUKY, NPUMEHAEMOU 05 pacyemos, HO U Om KA4ecmed 8blOPAHHBIX UCXOOHBIX OAHHBIX
HEoOX00UMbIX O/ NPOBEOCHUsT PACYemOos8 No OYeHKe 3PPeKmUsHOCmU NPUMEHeHUs BOUCK (CUl) 6 mex Ul UHbIX
YC08UAX 0OCMAHOBKU.

Hmak, yerv cmamovu 3aK1104aemcs 8 paspadomke Memoouxl onpeoenenus makux UCX0OHbIX OAHHbIX 0N OYeHKU
apgpexmusnocmu IIKO mopckozo nodepesicwvs, komopvle obecneuusaiom 060CHO8AHHOCMb NOTYUEHHBIX Pe3VIbManos
pacuemos no HeCKOIbKUM 8apUAHMAM 60e8biX 0eticneuil.

Kniouegwie cnoga: npomugoxopabenvnas 060pona, 2pynnupoeka Kopabaei, 60eHHO-MOPCKUE CUTbL.

METOJIUKA BUSHAYEHHS BUXIIHUX JAHUX JJISA ONIHIOBAHHS E@OEKTUBHOCTI
MMPOTUKOPABEJLHOI OBOPOHU MOPCBHKOI'O Y3BEPEXK KA

0. Cemenenko, O. Boguuns, M. [lonuBona, T. Akinina, P. BypTtoBuii

Tonosnum 3asoannsm pegopmu Biticokoso-Mopcokux Cun € 6i00y006a 8iliCbKOBO-MOPCLKUX CHPOMONCHOCHEN
Yxpainu, naoitinuil 3axucm Bamvkiewunu i 30amuicme nepemazamu CUibHiulo2o cynpomusHuxa. Lle eumazamume
HOB020 MUCTIEHHl, NEGHO20 YACY | 3HAYHUX pecypcis. VKpaina pazom i3 cmpame2iuHuUMu RApMHEPAMU OOKIAOAIONb
bazamo 3ycuib 015 GIOHOBNIEHHSA BIICLKOBO-MOPCbKO20 nomenyiany. Pegpopmysannsa eiobysacmuvca 3a cmanoapmamu,
npunyunamu ma yinnocmamu HATO

Ilio uac oyinosanns egexmusnocmi edenHs OOUOGUX Oili OOHUM 3 emanié Npo8eOeHHs. PO3PAXVHKIG €
ONepamusHO-MaKMU4HULL ONUC CUmyayii, Wo OOCTIOANCYEMbCS, HANPUKAAO ONUC 8e0eHHs O0U08UX Ol 3 YPAXYBAHHAM
3acmocysannst cun i 3acobie IIKO. Tobmo eusHauennss mux eiemeHmié 0OCMAHOBKU, WO CHMOCYIOMbCS CUll
NPOMUBHUKA, CBOIX CUT, YMO8, 810 AKUX 3aedcumb nepebiz 60tiogux Oitl, moujo.

s 3abe3neuennss 00cmoGipnocmi OYIHIOBAHHS ePEeKMUSHOCMI 3ACMOCY8AHHs BIUCLK (CUl) HeOOXIOHUil SIK
BIONOBIOHUL MEMOOUYHUL anapam, max i NPO2HO308anUll cyerapil botosux Oi. AKicmb oyini08aHHA OOCMOGIPHOCMI
NPOSHO3YBAHHSL e(PeKMUBHOCE 3ACTMOCYBAHHSL BIUCLK (CUNL), Y 3HAYHIL MIDI, 3a7edCUmb He MILbKU 610 MEMOOUKU, Wo
3ACMOCco8yEMbCA 0I5l PO3PAXYHKIG, a U 810 AKOCMI 00PAHUX GUXIOHUX OAHUX HEeOOXIOHUX Ol NPO8eOeHHs PO3PAXYHKI6
w000 OYIHIOBAHHSL ePEKMUSHOCIME 3ACMOCYBAHHSL BIUCHK (CUL) 8 MUX YUl THUUX YMOBAX 0OCMAHOBKUL.

Tomy niosuwgenns 0ocmogipHoCmi OYIHKU egheKmueHocmi OOU0BUX Ol WLIAXOM GUKOPUCMAHHS OOIPYHIMOBAHUX
BUXIOHUX OAHUX OISl PO3PAXYHKIG €, HA HAW NO2JIA0, AKMYANbHUM 3A60AHHIM .

Oyintosanns egeKmueHoCmi 3aCMOCY8aHHs CUl Ma 3aco0i8 BIUCbK (CUl) NpPosoOUmMbCs 3a GiONOGIOHUMU
MemoouKamu 32i0H0 Po3pobIeH020 CYeHapiio.

3aeanvui nioxoou 0o po3pobru cyenapiie 6otlosux Oitl OOCUMb NOBHO PO32TAHYMI 6 cneyianvHil iimepamypi. Tax,
30KpeMa, 8 HA2ONOWEeHo, wo cyenapit 60togux Oill 6A3YeEMbCs HA NPUNYUEHHIX CIMOCOBHO MOICTUBO20 PO3GUMKY
npoyecy 30potiHoi bopomwvbu i nosunen nepeddauamu Oexinbka eapianmis tiozo nepebicy. Lli apianmu susnauaromocs
pi6HeM [HMEHCUBHOCME MOMNCIUBO20 30POUH020 KOHDAIKMY, CKIAOOM GIliCbK (CUl) CMOPIH, AKI NPOMUCHOSMDb,
dopmamu i cnocobamu 3acmocy8ants GilicbK (cu).

Cmocoero npomukopabenvbHoi 000POHU MOPCLKO20 Y30epediciHcs, KA po32aa0aemuvcs, OOKIAOHUN AHAI3 8OEHHO-
NOAMUYHOT [ 80EHHO-CMPAME2iYHOl 0OCMAHOBKU HAGEOeHUll 6, OnucC emanig¢ 0O0UOGUX Ol HAGEOeHUll 6, OOHAK
3AIUMAEMbCSL GIOKPpUMUM NUMAHHA NPO UXIOHI Oawi 0ns1 oyinweantHs egpexmusnocmi [IKO, mobmo nionseac
BUSHAYEHHIO CKIA0 NPOMUOOPYUX CHMIOPIH Ma Kpumepiu, 3a SKUM NPULLMAEMbC PIUeHHS Npo 00CsieHeHHs (abo
HeOQOCsIZHeHHsl) NPOMUBHUKOM Memu 6ouosux Oit. Cmyninb 0OIPYHMOBAHOCMI MAKUX OGHUX CYMMEBO GNAUBAE HA
O00CMOGIPHICIMb ~ pe3yIbmamie  po3paxyHKie, a momy 6UHUKAe nompeda 6 po3pooyi MemoOuKu BUSHAYEHHS
00IPYHMOBAHUX GUXIOHUX danux 075 oyinku eghexmuenocmi ITKO mopcokozo y36epesrcoics.

Omoice, mema cmammi NOAA2AE 8 PO3POOYI MEMOOUKU BUSHAUEHHS MAKUX BUXIOHUX OAHUX OAs OYIHIOBAHHS
epexmusnocmi I[IKO mopcokozo y3bepedicoicsi, siki 3abe3neuyiomsv OOIPYHMOBAHICIb OMPUMAHUX  Pe3VIbmamis
PO3DAXYHKIG 3a OeKinbKoma sapianmamu 60tosux Oill.

Knrowuosi crnosa: npomuxopabenvia 060pona, yepynyeants Kopaoiuie, §iticbKO80-MOPCbKI CULU.

75



