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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. 

Keywords: military purpose automated system, troops, efficiency, methodology, time, management, 
functioning, control cycle. 

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 

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. 

©   Kucherenko J., Dovbnia A., Naumenko M., 2018

http://www.hups.mil.gov.ua/periodic-app/journal/soivt/2018/4


Теоретичні основи розробки та експлуатації систем озброєння 

109

Main part 

The control of the troops and means of the IG 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  IMPAStskjTDE  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 
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where – the time of the control cycle of

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

j 1,m , where – the total number of tasks

solved by the system. 

m
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Т – the real time of the control cycle

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 
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where  – 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); 

перt

prct  – 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); 
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iN  – 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 1, n
The values ,  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. 

trmt prct

Taking into account the importance of the corre-
sponding task of automated control of objects of man-
agement (whether it is CP, CMs, I), 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: 

, (3)
m

j
j 1

Kict 1




where  – the weight factor of the corresponding

task, which is solved in IMPAS; 

jKict

j 1,m , where m – the total number of tasks that 

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

IMPAS , taking into account the importance 

of the importance of the implementation of IMPAS 
assignments can be determined by expression. 
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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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МЕТОДИКА ОЦІНКИ ЕФЕКТИВНОСТІ ФУНКЦІОНУВАННЯ АВТОМАТИЗОВАНОЇ СИСТЕМИ ВІЙСЬКОВОГО 
ПРИЗНАЧЕННЯ НА ОСНОВІ ВИЗНАЧЕННЯ ТЕРМІНІВ ЦИКЛІВ УПРАВЛІННЯ ОБ’ЄКТАМИ УПРАВЛІННЯ І З 

ВРАХУВАННЯМ ВАГОМОСТІ ВИКОНАННЯ ЇЇ ЗАВДАНЬ ЗА ПРИЗНАЧЕННЯМ 

Ю.Ф. Кучеренко, А.В. Довбня, М.В. Науменко 

У статті наведені деякі характерні риси процесу реформування Збройних Сил України, однією з яких є впрова-
дження різних автоматизованих систем, в тому числі, перспективних інтегрованих автоматизованих систем військо-
вого призначення з метою підвищення ефективності управління військами та бойовими засобами міжвидових угрупо-
вань при їх застосуванні за різних умов, а тому, дуже часто перед органами управління різних рівнів управління постає 
питання оцінки ефективності функціонування цих систем, що необхідно здійснити в стислі терміни.  
У статті представлена методика оцінки ефективності функціонування автоматизованої системи військового при-
значення, в основу якої покладено аналіз часу необхідного для виконання завдань системою за призначенням з врахуван-
ням їх вагомості, якій порівнюється з терміном, що необхідно мати щоб задовольнити вимоги, які висуваються до 
автоматизованого управління об’єктами управління при вирішенні відповідних задач в ідеальних умовах функціонування 
системи. Порівнюючи значення визначеного загального терміну виконання завдань за призначенням автоматизованою 
системою військового призначення з встановленими значеннями оціночних інтервалів критерію її оцінки ефективності 
функціонування можливо просто і в стислі терміни визначити рівень її ефективності функціонування. Дана методика 
дозволяє здійснити оцінку ефективності функціонування автоматизованої системи військового призначення як взагалі, 
так і за окремими її завданнями за призначенням,з врахуванням їх коефіцієнту вагомості,що дає можливість відповід-
ним органам управління за досить короткий термін встановлювати відповідний рівень ефективності їх функціонуван-
ня. Даний матеріал, з практичної точки зору, буде доцільним використовувати як при розробці перспективних авто-
матизованих систем військового призначення так і під час їх експлуатації для визначення рівня ефективності їх функ-
ціонування. 

Ключові слова: автоматизована система військового призначення, війська, ефективність, методика, термін, 
управління, функціонування, цикл управління.  
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МЕТОДИКА ОЦЕНКИ ЭФФЕКТИВНОСТИ ФУНКЦИРНИРОВАНИЯ АВТОМАТИЗИРОВАННОЙ СИСТЕМЫ 
ВОЕННОГО НАЗНАЧЕНИЯ НА ОСНОВЕ ОПРЕДЕЛЕНИЯ СРОКОВ ЦИКЛОВ УПРАВЛЕНИЯ ОБЪЕКТАМИ 

УПРАВЛЕНИЯ И С УЧЕТОМ ВАЖНОСТИ ВЫПОЛНЕНИЯ ЕЮ ЗАДАЧ ПО НАЗНАЧЕНИЮ  

Ю.Ф. Кучеренко, А.В. Довбня, М.В. Науменко 

В статье приведены некоторые особенности процесса реформирования Вооруженных Сил Украины,  
одной из которых есть использование разных автоматизированных систем, в том числе перспективных интегрирован-
ных автоматизированных систем военного назначения с целью повышения эффективности управления  
войсками и боевыми средствами межвидовых группировок при их применении в разных условиях, поэтому,  
очень часто перед органами управления разных уровней управления стоит вопрос оценки эффективности функциони-
рования этих систем, который необходимо решить в короткие сроки. В статье представлена методика оценки эф-
фективности функционирования автоматизированной системы военного назначения, в основу которой  
положенный анализ времени, что необходим для выполнения заданий системой по назначению, с учетом их важности, 
который сравнивается со сроком, который необходимо иметь, чтобы удовлетворить требования, которые выдвига-
ются к автоматизированному управлению объектами управления при решении конкретных задач в идеальных  
условиях функционирования системы. Сравнивая значения найденного общего времени выполнения задач по назначению 
автоматизированной системой военного назначения с установленными значениями оценочных интервалов критерия их 
оценки эффективности функционирования можно просто и в кратчайшие сроки определить ее уровень эффективнос-
ти  функционирования. Данная методика позволяет осуществлять оценку эффективности функционирования авто-
матизированной системы военного назначения как вообще, так и по отдельным ее заданиям по назначению,  
с учетом их коэффициента важности, что дает возможность соответственным органам управления за короткое  
время устанавливать соответствующий уровень эффективности ее функционирования. Данный материал  
с практической точки зрения может быть полезен при использовании его как при разработке перспективных  
автоматизированных систем военного назначения, так и при их эксплуатации при определении уровны их эффективно-
сти функционирования. 

Ключевые слова: автоматизированная система военного назначения, войска, эффективность, методика, срок, 
управление, функционирование, цикл управления. 
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