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METHOD FOR EVALUATING THE EFFICIENCY OF THE MILITARY PURPOSE
AUTOMATED SYSTEM, BASED ON DETERMINING THE CYCLE
OF THE CONTROLS OF THE OBJECTS AND WITH THE CONSIDERING
OF THE IMPORTANCE OF THE SOLVING IT'S PURPOSE TASKS

The article presents some characteristic features of the process of reforming the Armed Forces of Ukraine, one
of which is the introduction of various automated systems, including advanced integrated automated systems of
military use, in order to increase the effectiveness of the management of troops and military means of interspecific
groups in their application under different conditions. Therefore, the task of evaluating the effectiveness of such
systems, which needs to be implemented in a short time, is actual for the various levels of military management. The
article presents a methodology for evaluating the effectiveness of the functioning of the military automated system.
Method based on the analysis of the time required for the solving task of the system by appointment, taking into
account their importance, which is compared with the time that is needed to meet the requirements for automated
management by objects in solving the corresponding tasks in the ideal conditions of the functioning of the system.
By comparing the value of a definite total term of performance of tasks by an automated military system with
established values of the estimated intervals, the criterion for evaluating its effectiveness can be determined the level
of its productivity easy in a short time. This method allows evaluating the effectiveness of the functioning of the
military purpose automated system both in total and on its individual tasks, by purpose, taking into account their
weighting factor, which enables the relevant authorities to establish an adequate level of efficiency of their
functioning within a rather short period. From a practical point of view, this material will be useful for both the
development of advanced automated systems for military use and during their exploitation to determine the level of

efficiency of their functioning.
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Introduction

Formulation of the problem. Now in Ukraine,
the process of reforming its Armed Forces (AF) is ongo-
ing. Its process involves not only the formation and
using of interspecific groups (IGs) of troops of different
levels and purposes but also the creation of various
automated systems, including advanced integrated mili-
tary purpose automated systems (IMPAS). The reliable
functioning of IMPAS in daily activities, during a spe-
cial period and in the conduct of hostilities, aimed to
increasing the effectiveness of the controlling of troops
and their combat vehicles at different levels of control-
ling of the armed forces, increases the combat capabili-
ties of the troops (forces) at implementation them tasks
by appointment. Therefore, very often before the com-
manders there will be a question of the need to evaluate
of the effectiveness of the IMPAS in order to determine
the current capabilities of the IG to perform their tasks
in different conditions. For evaluating effectiveness of
their functioning, it is necessary to determine what indi-
cators or characteristics it should be evaluated and what
methods should be using, because these systems are
different in purpose (troops automated control systems,
automated control systems for combat means, auto-
mated systems of airspace control, etc). Each of them

troops, efficiency, methodology, time, management,

automates very complex processes for control subordi-
nate objects (command posts (CP), combat means (air-
planes, anti-aircraft missile complexes and systems, and
sources of information (radar stations, unmanned aerial
vehicles), means of communications and data ex-
change). And they characterized by a variety of spatial,
temporal, probabilistic and other characteristics. Thus,
the improvement of the methodology for evaluating the
effectiveness of any IMPAS has a very topical signifi-
cance.

Analysis of literature. In the literature, given in
[1-22], the issues of troop control, the development of
various automated systems, evaluation of their effi-
ciency. But the consideration of the methodology for
evaluating the effectiveness of the operation of IMPAS,
which is based on the analysis of the time of implemen-
tation of set of tasks by purpose, depending on their
importance, in the part of automated controlling of sub-
ordinate objects in them attention was not paid

The main purpose of the article is to consider the
issues of a methodology for evaluation the performance
of IMPAS based on the evaluation of the ratios of the
required period of implementation of each cycle of
automated control of subordinate objects to its real val-
ue, taking into account the importance of certain tasks to
their purpose.
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Main part

The control of the troops and means of the I1G at
the implementation their purpose tasks is a very compli-
cated process that aims at achieving the implementation
of the necessary cycles for the controlling of troops
(means) in various conditions of the situation, for the
ensure the timely and full realization of their combat
capabilities.

In general, the process of controlling of troops
(means) involves the presence of an object of control
(corresponding command posts, various combat means
(CMs) and other information sources (IS) and means)
and the control means (object that controlling the subor-
dinates).

Different IMPAS are used for increase the effec-
tiveness of control of subordinate objects at the imple-
mentation their purpose tasks. In basis of that function-
ing is the control information (the state of the objects of
control, the situation in the zone of combat operations,
or in the area of responsibility of this CP, the estimated
data, graphic information, formalized documents and
orders, etc). This information, as well as control actions,
is transmitted through communication lines (channels),
which connect a certain set of objects that participate in
complex processes of control of forces and means of the
IG in solving their tasks.

The totality of the control means, the objects of
control (subordinates) and the lines of communication
between them in the process of automated control will
be presented in IMPAS as a control loop. The time of
solving a certain task in the corresponding control cir-
cuit will be understood — as the time of the control cycle
(CC) in solving a certain task by subordinate objects.

In the process of solving a certain control problem
in IMPAS, information on the state of the object of
control, the actions performed by it and the operational
situation in the corresponding zone is received by the
control object (for example, at the higher level of the
CP). There, in accordance with the defined rules, on the
basis of analysis of the information, the models of the
situation of the development of events are created. And
then corresponding actions for the subordinate objects
(CP, CMs, IS), which they must implement, are deter-
mined. Under the influence of these controlling actions,
the controlled object executes the corresponding actions
(according to the received task) and gives the informa-
tion about the result of their execution to the object,
which controlling. Such process is cyclical and should
be carried out promptly and synchronized in accordance
with the changing operational situation in the area
where these objects are located.

IMPAS is a complex organizational and technical
system, in the basis of which is the information that
continuously circulates between its elements (objects of
control and control objects) in during of changing the

operational situation or the on request of users of the
system (management). Therefore the process of auto-
mated control with using IMPAS (for example, in the
control of troops or means) can be represented as a set
of times of the automated control cycles by the results
of the decision of the corresponding tasks between the
objects of control and control objects on the basis of
solving a lot of information tasks associated with recep-
tion (transmission), processing, distribution of informa-
tion and formation of controlling actions. Then, a set of
times of executions of the targets designations (TD) by
troops (means) in solving them certain tasks in the op-
eration of IMPAS will determine the total time witch
necessary for them to perform their respective tasks in
different conditions of the situation. Then, in a simpli-
fied form, under the performance TD’s by troops
(means), when automated control with the help of
IMPAS, it is possible to understand the total time spent
from the moment the task of the subordinate object of
management is dealt with till the moment of receive
report about its execution on the control object. It is
characterized by the time, which should be spent on:
preparing a decision on the use of troops (means); de-
velopment of a combat task at receive of the corre-
sponding command; passing information through com-
munication channels in the control loop; sending corre-
sponding actions to a subordinate object of control;
performance of the task; receiving a report from a sub-
ordinate object about its execution.

Then the evaluation of the effectiveness of the

IMPAS for a given task (EtsijDnvm AS) of automated

control of the subordinate object may be carried out
according to the time indicators of the terms of the cor-
responding TDs, when applied to their intended pur-
pose, which will be determined by the ratio
T . . RrQ

tskjTD
MIOO% , (D

EiskiTDvpas =

. ~RL
tskjTD[MpAs

where T — the time of the control cycle of

. R
tkS]TDIMP AS

the control object in carrying out the task it receives
(given as requirements in the development of the sys-
tem) under ideal conditions of the system's operation;

j — a certain task of automated control of the object
of management, which is solved by the given IMPAS;

j=1Lm, where m — the total number of tasks

solved by the system.

T . — the real time of the control cycle
tsk]TDﬁJfP AS y

of a subordinate object in the operation of IMPAS under
different conditions of the situation (in war, a special
period, peacetime), which will be determined by the

ratio

109



Cucmemu 036poenns i siticbkoéa mexuika, 2018, Ne 4(56)

ISSN 1997-9568

1 n
TtsijD%\h‘PAs = ;E (tgm - (N =D+ tprc ‘N, (@)

where t;, — the time of the transfer of information

between the object that manages and which is managed
in the appropriate management chain (by the appropri-
ate communication channels);

tore — the time of processing information on the

relevant objects (taking into account the time required
for: information processing, preparation of certain vari-
ants of action, decision-making by the governing bodies
(OC) on the use of forces, formation of a formalized
combat task);

N.

; — the number of objects (for example CP) in
the control chain in the route of information transmis-
sion, n - the number of possible pairs of objects (CP)

between which the exchange of information in the
IMPAS is possible, i= I,_n
The values ty, , ty, are determined by the regis-

tration of each required time for solving the correspond-
ing task (report, document, etc.) and its transfer to the
executor, as well as in the opposite direction - reports
from the object being managed after the assignment.

Taking into account the importance of the corre-
sponding task of automated control of objects of man-
agement (whether it is CP, CMs, 1), for its contribution
to improving the management of the appropriate forces
(means) of the IG in the process of performing their
tasks for the purpose, which is determined (determined)
expert way when applying the expert estimation meth-
od, we will have the following:

m
D Kict; =1, 3)
j=1

where Kict; — the weight factor of the corresponding

task, which is solved in IMPAS;
j=1m, where m — the total number of tasks that

are solved in IMPAS.
Then, the overall efficiency of the operation of

IMPAS (EIMP AS) , taking into account the importance

of the importance of the implementation of IMPAS
assignments can be determined by expression.
m
Evpas = Z‘;Km FEtskiTD v pas “)
=
This approach will make it possible to evaluate the
effectiveness of the IMPAS as a separate task for the
control of troops or means, taking into account its im-
portance, or a group of specific tasks, or for all the tasks
of automated controlled of them.
An estimation of the total efficiency of the func-
tioning of IMPAS in accordance with the real times of
the control cycles of the objects of control when per-

forming their purpose tasks can be carried out according
to the chosen criterion for its evaluation depending on
the established evaluation intervals that are determined
by a group of experts and are established on the basis of
the use of the expert estimation method. Comparing the
current (determined) value of the effectiveness of the
IMPAS with the established values of the estimated
intervals of the criterion for its evaluation, it is possible
to determine the level of its performance. It is advisable
to consider three levels of performance of IMPAS:

— system — RELIABLE when provided continuous
automated management of the corresponding objects of
control (forces or means) and timely fulfillment of all
tasks with the automated control of them;

— system — PARTICULARLY RELIABLE, when
during the management of objects of control (forces or
means) there were occasions of delays in the issuance of
commands (signals, reports, etc) to the corresponding
control objects that did not significantly affect the exe-
cution of tasks in the given times of controls;

— system is NOT RELIABLE, when it is not pro-

vided with continuous control of the relevant objects of
control or timely execution of tasks in the automated
control of objects of control. Having assessed the effi-
ciency of the operation of IMPAS using this method,
based on the evaluation of the real times of the auto-
mated control of the objects of control, taking into ac-
count the importance of solving each task of manage-
ment by them, it is possible to determine the totally

ability to perform IMPAS tasks of its intended purpose.

Conclusion

The application of this methodology to evaluate
the effectiveness of IMPAS on the basis of determining
the times of control cycle of management objects, tak-
ing into account the importance of the tasks to manage
them will enable the commander in a relatively short
time to establish the level of its effectiveness for deter-
mination the ability of the system to fulfill its tasks for
purpose. This is necessary to determine the general
capabilities of the respective grouping of forces (forces).

In addition, the use of this technique during the
execution of IMPAS assignments, allows the authorities
to evaluate its functioning in terms of quality of its
implementation separate tasks and groups of tasks. This
will greatly simplify the procedure for timely planning
and implementation of measures aimed at increasing its
efficiency and the capabilities of automated manage-
ment of management objects.

From practical point of view, this material will be
expedient to use at the stage of substantiation of tactical
and technical requirements to automated military
systems, as well as when applied to determine the level
of efficiency of their functioning.
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METOOWKA OLIIHKU E®EKTUBHOCTI ®YHKLIIOHYBAHHA ABTOMATU30BAHOI CUCTEMU BINCLKOBOIO
NMPU3HAYEHHSA HA OCHOBI BUSHAYEHHSA TEPMIHIB LIMKINIB YMPABIIHHSA OB’E€EKTAMM YIPABIIHHA | 3
BPAXYBAHHAM BArOMOCTI BUKOHAHHA 1l 3ABOAHDL 3A NPU3HAYEHHAM
10.®. Kyuepenko, A.B. loBOH:, M.B. Haymenko

Y cmammi nasedeni desiki xapaxmepui pucu npoyecy pegopmysanns 36poinux Cun Yxpainu, 0OHi€0 3 AKUX € npoea-
0dICeHHs PI3HUX AGMOMAMU30BAHUX CUCTEM, 8 MOMY YUCT, NePCNEeKMUBHUX [HMeZPOBANUX AGMOMAMU0BAHUX CUCTEM GiliCbKO-
6020 NPUSHAYEHHS 3 MEMOK NIOBUUJEHHS eEeKMUGHOCI YIPAGIIHHS SILICbKAMU MA OOUOGUMU 3ACODAMU MINHCEUOOBUX YePYNO-
6aHb NPU iX 3CMOCYBAHHI 3a PISHUX YMO8, A MOMY, OyiHce 4acmo nepeo Op2aHami YnpasiinHa PisHUX PieHie YNPAaGIiHHA NOCMAe
numanHs  oyinKu  epexmuenHocmi - PYHKYIOHY8AHHA YUX Ccucmem, wo HeobXiono 30ilichumu 8 CMmucii mepMiHu.
Y ecmammi npedcmasnena memoouxa oyiHKu epekmusHocmi yHKYIOHY8AHH A8MOMAMU308AHOI cCUCmeMU GiliCbKO8O20 Npu-
3HAYeHHs, 8 OCHOBY AKOI NOKNA0EHO aHANI3 Yacy HeoOXIOH020 O/l UKOHAHHS 3A80AHb CUCEMOIO 3a NPUSHAYEHHAM 3 8PAXYEAH-
HAM IX eacomocmi, Kill NOPIBHIOEMbCSL 3 MEPMIHOM, WO HeOOXIOHO Mamu wob 3a0060AbHUMU GUMOU, SIKI GUCY8AIOMbCS 00
a8MoOMamu308an020 YAPAGLiHHL 00 €Kmamy YApagIinHs npu eupiutenHi 6iONOBIOHUX 3a0ay 6 I0ealbHUX YMOBAX QYHKYIOHYBAHHS
cucmemu. Tlopigniorouu 3nauents GUHAYEHOLO 3A2AbHO20 MEPMIHY BUKOHAHHS 3A680aHb 3d NPUSHAYEHHAM ABMOMAMU308AHOIO
CUCTNEMOIO BITICbKO8020 NPUSHAYEHHS 3 6CTNAHOBNIEHUMU 3HAYEHHAMU OYIHOUHUX [HMEPeanie Kpumepiio il oyinku eghekmueHocmi
DYHKYIOHY8AHMS MOJICIUBO NPOCMO | 8 CIUCTT MEPMIHU BUIHAYUMU pi6end ii epekmugnocmi Gynkyionysanns. Jlana memoouxa
0036075€ 30LUCHUMU OYIHKY eqheKmUSHOCMI (PYHKYIOHYBAHHS A8MOMAMU308AHOT CUCIEMU BIICLKOB020 NPUSHAYEHHS 5K 63a2all,
max i 3a okpemumu it 3a80aHHAMY 304 NPUSHAYEHHAM,3 BPAXYBAHHAM iX Koepiyicumy 8a2omMocmi,ujo 0ae MOXCIUGICMb GI0N0GIO-
HUM Op2aHam YNpasiinHHs 3a 00CUMb KOPOMKUL MepMiH 6CIMAHO8NI08amMuU 8I0N0GIOHULL PIGeHb eqheKMUeHOCmI iX (QYHKYIOHY6aH-
na. [Janui mamepian, 3 npakmuunoi mouxu 30py, 6yoe OOYitbHUM BUKOPUCMOBYEAMU AK NPU PO3POOYI NEPCHeKMUBHUX ABMO-
MAMU308aHUX CUCHEM GILICbKOBO2O NPUHAYEHHS MAK i nio uac ix excnayamayii 015 GU3HAYEHHS Pi6HS ehekmusHocmi ix yHK-
YIOHYBAHHS.

Kniouogi cnosa: asmomamuzosana cucmema 6ilicbko8020 NPUHAYEHHS, GIUCLKA, eeKmusHicmo, Memooukd, mepmin,
VAPAGIIHHS, (DYHKYIOHYBAHHS, YUK YAPAGIIHHSL.
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METOAWUKA OLIEHKU 3®®EKTUBHOCTU ®YHKLIMPHUPOBAHUA ABTOMATU3UPOBAHHOW CUCTEMbI
BOEHHOIO HA3BHAYEHUA HA OCHOBE ONPEOENEHUA CPOKOB LUKINOB YNPABINIEHUA OB BLEKTAMU
YMNPABIEHUA U C YHYETOM BAXKHOCTU BbINONMHEHUA EIO 3A0AY MO HASHAYEHUIO
10.®. Kyuepenko, A.B. JloeOHs, M.B. Haymenko

B cmamve npusedenvi nexomopwvie ocobennocmu npoyecca pegpopmuposanus Boopyoicennvix  Cun  Yrpaunul,
00HOU U3 KOMOPBIX €CMb UCNONb308AHUE PASHBIX ABMOMAMUIUPOBAHHBIX CUCEM, 8 IMOM YUCIEe NePCNEeKMUSHBIX UHMEeSPUPOBAH-
HbIX — A8MOMAMU3UPOBAHHLIX — CUCMEM B0EHHO20 HA3HAYEHUs C Yelblo NogvluleHus dpghexmusHocmu  ynpasienus
golCKaMU U 60esbIMU CPeOCmEamMy MeICBUO0BbIX ZPYNNUPOGOK NPU UX HPUMEHEHUU 6 PA3HbIX YCI06UAX, NOIMOMY,
OUeHb YACmo neped OpeaHamu YnpasieHus pasHolX YPOHell YRPAGIeHUs CHOUM 80NPoc OYeHKU dhdexmusnocmu PYHKYUOHU-
POBaHUs DMUX CUCEM, KOMOPbLL He0OX00UMO peuwums 6 Kopomxue cpoku. B cmamve npedcmasnena memoouxa oyenku ¢h-
GexmusHocmu  QYHKYUOHUPOBAHUS  ABMOMAMUSUPOBAHHON — CUCIEMbl  80€HHO20 — HASHAYEHUs, 6 OCHO8Y  KOMOpOU
NON0JICEHHII AHAU3 8PEMEHU, YO HeoOX00UM 05l bINOIHEHUs 3A0AHUL CUCIEMOU RO HA3HAYEHUIO, C Y4emOM UX 8AICHOCHU,
KOMOpbLl CPABHUBAEMCSL CO CPOKOM, KOMOPbIL HEOOX00UMO UMemb, 4mobbl YO08Iemeopums mpebosanus, Komopsle 6bl068u2a-
10Mcs K A8MOoMamu3upo8aHHOMY YNpasieHuio 00bekmamy Ynpagienus npu peuleHuu KOHKPEmHbIX 3a0ad 6 UOedalbHbIX
yeaosusx Qyukyuonuposanus cucmemsl. Cpagnueas sHavenus HAll0eHHO20 00We20 6peMeny 6biNONHEeHUs 3a0ay N0 HA3HAYEHUIO
agmMoMamu3upoOBaHHOU CUCIEMOU B0EHHO20 HAZHAYEHUs C YCMAHOBNIEHHBIMU 3HAYEHUAMU OYEHOUHBIX UHMEPBANO8 KPUMEPUs UX
oyenku Ighpexmuenocmu GYHKYUOHUPOBAHUS MOICHO NPOCMO U 8 Kpamyaiiuiie CpOKU onpedeiums ee yposeHs IpdexmusHoc-
mu  QYHKyuoHuposanus. Jannas mMemoouxa no3eoisaem OCyuwecmsiamys OYeHKy IPPekmusHocmu GYHKYUOHUPOBAHUS A6MO-
MAMU3UPOBAHHOU CUCTEMbl B0EHHO20 HA3HAYEHUs KAK 6000we, max u no OmOenbHbiM ee 3A0aHUAM N0 HA3ZHAYEHUIo,
C yuemom ux Kod(ppuyuenma 6axcHOCmu, 4mo 0aem 603MONICHOCHb COOMBEMCMEEHHbIM OP2AHAM YRPAGIEHUs. 3a KOPOMKOe
8peMs  YCMAaHaIueams COOMEEMCMEYIowull  ypogensv sdgexmusnocmu ee @yukyuonuposanus. Jannviii mamepuan
C NpAKMUYecKol MOYKU 3peHus. Modcem Oblmb NoNe3eH Npu UCHONb306AHUU €20 KAaK Npu paspabomke nepCcnekmueHblx
aA8MOMaMuU3UPOBAHHLIX CUCTHEM BOCHHO20 HAZHAYEHUA, MAK U NPU UX SKCHIYamayuu npu onpeoeneHuy yposHsl ux sghgexmusHo-
cmu PYHKYUOHUPOBAHUSL.

Knroueevie cnosa: asmomamusupo8annas cucmema 80€HHO20 HA3HAYEHUS, BOUCKA, dPPeKMUSHOCHb, MEMOOUKa, CPoK,
ynpagnenue, YHKYUOHUPOBAHUE, YUK YRPAGLEHUSL.
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