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Structural and functional analysis of reconnaissance and fire system and decomposition of its functions and subsystems 

O. Maistrenko, O. Karavanov, A. Shcherba 

It is established that the role of reconnaissance and fire systems in the implementation of enemy fire damage in military 
conflicts occurring at the beginning of the XXI century. Increased  to 75%. However, it was found that the effectiveness of these 
systems depends on the quality of their equipment. The main factors that are often not taken into account in the acquisition are the 
possibility, interoperability, stability of each element, the impact of elements on the stability of each other and the functioning of the 
RVS as a whole. The analysis of recent research and publications has shown that as of today, the approaches to determining the 
composition of reconnaissance fire systems taking into account these factors are not justified. 

Given the above, it was decided to conduct a structural and functional analysis of the reconnaissance fire system and the 
decomposition of its functions and subsystems. To this end, based on the method of cluster analysis, an algorithm for combining a set 
of tasks performed by reconnaissance and fire systems into groups has been developed and substantiated. The method of expert 
evaluation was used to obtain substantiated data on the implementation of such a merger. 

According to the proposed algorithm, the main tasks were first identified, which involve reconnaissance and fire systems. 
Subsequently, an expert group was formed and the coefficient of relative competence of each member of the expert group was 
determined. The experts were then asked to combine the identified tasks according to their characteristics into an arbitrary number 
of groups. After processing the opinions of experts, 10 characteristic groups were identified. Finally, the experts were asked to 
combine the obtained groups in such a way that each association consisted of similar objects and the objects of different associations 
differed significantly. 

The results of the work revealed the functional interconnectedness of the tasks, processes and subsystems of the reconnaissance 
and fire system. It is also established that a typical reconnaissance fire system will consist of three subsystems (control, 
reconnaissance and fire influence), which perform specific functions for each of them. 

Keywords: reconnaissance-fire system, stability of functioning, decomposition, element, cluster analysis, expert, functional 
interconnectedness 

 

 
 
 
  


