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THE METHOD OF EVALUATING THE OPERATION OF RADIO 

TECHNICIANS OF SPECIAL PURPOSE IN EXTREME (CRISIS) 

SITUATIONS 

 

Abstract. In extreme (crisis) situations, tasks arise, requiring an answer to the question of the 

effectiveness of decisions made. When using radio technicians of special purpose, the results 

depend on both the ability of the equipment and its condition and from the service personnel. At 

the same time, it is necessary to take into account the presence of targeted interfering factors. The 

paper proposed a method for evaluating the operation of radio equipment for special purpose in 

extreme (crisis) situations, a distinguishing feature of which is to account for the mutual influence 

of the components of the system. The evolution of the basic component of operation is proposed to 
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approximate polynomial dependence using a fuzzy logic apparatus when making resulting 

solutions. 

Keywords: approximation, efficiency assessment, fuzzy logic, operation, use for intendedification, 

technical condition. 

 

Introduction. The modern development of science and technology determines 

the widespread use of radio equipment in all sectors of human life. Currently, the 

use of special purpose radio engineers has spread. A feature of their operation is the 

solution of highly specialized specific tasks with often meaningful countering the 

opposition side. At the same time, the countermeasures taken by an opponent are 

also based on the use of high-tech funds, including radio engineering. As examples, 

you can bring a modern armed confrontation of the opposing parties, the decision of 

counter-terrorist tasks by the internal affairs officers, the prevention of the activities 

of foreign special services by security authorities and others. In the literature on this 

topic, the individual aspects of the operation of radio equipment of special purpose 

in various conditions are considered. However, they, as a rule, take into account only 

individual elements of the operation of products, without taking into account the 

entire picture of the events in general. A special case is the operation of radio 

equipment for special purposes in extreme (crisis) situations when issues of resource 

restrictions emerge. In this case, many methods of exploitation are ineffective, since 

they are based on hypothesis about known functions of loss and replenishment of 

resources. In this regard, the work devoted to the evaluation of the operation of radio 

equipment for special purpose in extreme (crisis) situations is relevant. 

Literature review. In general, under the exploitation of radio technicians of 

special purpose, they understand the stage of the life cycle of products since their 

adoption from the manufacturer or repair enterprise to remove [1-37]. This is one of 

its life cycle stages, which is characterized by both direct use for its intended purpose 

and a set of work performed, including repair, if the product is not removed from 

operation (technical operation). Technical operation of the product is a set of works 

performed on it to maintain its required state. Thus, operation can be represented by 
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two independent, interconnected directions. Namely: use for the purpose and the 

whole complex of work intended for maintaining the product in the established 

technical condition, translation from one state to another (preparation for direct use 

on the intended basis on any time of time from the start of operation before 

developing a designated resource (an interremary resource , saving time), direction 

on factory repair or write-off). The second direction of operation is determined by 

the term "technical operation". When using special radio equipment for purpose, 

they perform, as a rule, the function of radiation and (or) receiving signals, their 

processing and issuing to the consumer in a responding form. In [1-8], radiation 

issues and (or) reception of signals by radio systems, extracting the necessary 

information and joint processing of the data obtained from them. At the same time, 

there is a need to take into account errors of individual measurements to the resultant 

estimate [37]. Specific conditions for the operation of radio equipment are 

considered in [35]. In [32-33], it has been established that on the quality of the work 

of products during their system configuration affects the errors of top acceptance 

and orientation, which make significant adjustments to the results obtained. The 

effect of terrain and objects located on it can be pre-evaluated when planning the 

use of products for the purpose of [17-19]. The dependence of the quality of the 

tasks performed is directly related to the current and predicted technical condition 

of products, timeliness and preventiveness of troubleshooting [34, 36]. Under the 

conditions of resource restrictions, the optimization of the use of available resources 

can play a decisive role when using products for the purpose of [9-12]. The essential 

factor is the preparation of the service personnel, which includes both the skills of 

the use of products and the skills of their maintenance in the corresponding state [9]. 

A separate aspect is the ability of an adequate assessment of the possible actions of 

opponents and the adoption of rational solutions to achieve the tasks [9-12].  

Thus, from the analysis of literature on this topic, you can make the following 

conclusion. To assess the operation of radio equipment for special purpose in 

extreme (crisis) situations, it is necessary to take into account:  
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– service staff:  

a) the amount and its changes; 

b) the level of preparation and psychological resistance; 

c) ability to adapt (learning);  

– radio techniques of special purpose: 

a) the number and changes; 

b) characteristics and changes; 

c) predictability of the technical condition;  

– available resources: 

a) the timing of replenishment and criticality; 

b) the possibilities of application and "weight" of the result; 

c) the cost of investments on the result obtained; 

– task performance area: 

a) characteristics of the area and arranged objects; 

b) available communications and livelihoods; 

c) transport accessibility; 

– opposing side: 

a) characteristics and available resources; 

b) the speed of replenishness of losses and increase resources; 

c) predictability of actions. 

Thus, partially individual issues were resolved in [1-37], however, they need 

to systematize the results obtained. 

The purpose of the work is development of a method for evaluating the 

operation of special purpose radio engineers in extreme (crisis) situations. 

Main material. From the analysis of literature on the subject of work it follows 

that most of the existing methods for evaluating the operation of radio engineering 

tools of special purpose can be reduced:  

.../// ++= HBHAHE ,     (1)  

where – HE /  operation ( )E  when exposed to factor ( )H , 
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...,/,/ HBHA  – parameters (conditions) of operation of these conditions 

(factor exposure). 

 

From the expression (1) it follows that the existing system of exploitation of 

operation is viewed in fig. 1. 

E

H

A

B

...
 

Fig. 1. Existing methods for evaluating the operation  

of radio engineering tools 

 

Analysis of the circuit, shown in Fig. 1, shows that it is not flexible. This 

follows from the lack of interconnections between the individual components of the 

operation of products. This leads to a lack of either slowing the reaction of the 

system as a whole to change its individual elements. In [9, 11, 24, 25], it was shown 

that when planning an integral part of the radio engineering tools - technical 

operation, it is advisable to supplement existing models modules, which will predict 

the state of the object at a given point in time (Fig. 2). 

The main differences between the existing schemes for monitoring the 

technical condition and the proposed scheme of technical diagnostics and 

forecasting are shown by dotted lines. The feedbacks are introduced that provide an 

operational change in sets of controlled parameters, test and measuring signals, 

diagnostic and control tools. In the aggregate, these sets change their nomenclature 

according to the predicted state of the object constitute a remote adaptive integral 

part of the system responsible for predicting. 
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where – 1. radio machine (technical diagnostics object); 

2. nomenclature of controlled (diagnostic) parameters; 

3. diagnostic and control tools; 

4. permissible deviations of control parameters (diagnostic standards); 

5. determination of the type of technical condition; 

6. technical diagnostics; 

7. test and measuring signals; 

8. technical diagnostic management and forecasting system; 

9. consumer of control results (diagnostics); 

10. technical diagnostics and forecasting; 

11. remote adaptive integral part of the system responsible for forecasting. 

Fig. 2. The scheme of technical diagnostics and forecasting 

 

The results obtained were tested by modeling and proved their effectiveness 

[9-12]. 

Thus, to evaluate the operation of the radio equipment of special purpose in 

extreme (crisis) situations, it is necessary to take into account the effect of affecting 

factors on individual elements of the system. This leads to the appearance of 

feedback in the model, which takes into account (fig. 3): 

– service staff ( A ); 

– radio equipment for special purposes ( B );  

– available resources (C ); 
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– area of tasks ( D ); 

– opposing side ( H ). 

E

H

A

B

...

C

D

...

...

...

...

...

 

Fig. 3. The proposed method for evaluating the operation  

of radio engineering tools 

 

In general, the proposed method has the form: 

( )( ) ( )( ) .../...,,//...,,// ++= HCABHCBAHE ,   (2) 

where ( )( )HCBA /...,,/ , ( )( )HCAB /...,,/ , … – related components of the process 

E , depending on .H  

 

Evolution of component E  can be fully described by approximating 

polynomials using a fuzzy logic apparatus. 

Conclusions. 

1. Existing methods for assessing the effectiveness of special purpose radio 

equipment do not fully meet the requirements for evaluating the efficiency of 

operation in extreme (crisis) situations. 

2. On the paper proposed a method for evaluating exploitation in extreme 

(crisis) situations, a distinctive feature of which is the accounting for the mutual 

influence of the components of the system. The evolution of the basic component is 
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proposed to approximate polynomial dependence using a fuzzy logic apparatus 

when making resulting solutions. 
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