
12  -   25 / 2021 
 

© . , . , . , . , .  

APPLICATION OF THE METHOD OF ANALYSIS OF HIERARCHIES TO ASSESS THE SOFTWARE OF 
COMPLEXES OF AUTOMATION MEANS 

Y. Budaretskiy, Y. Shchavinskiy, V. Kuznetsov, S. Nikolayev 

The article analyzes the current state of the methods for assessing the software of complexes of automation of fire control of 
artillery systems supplied to the artillery units of the Ground Forces of the Armed Forces of Ukraine. The actual problem of 
verification and certification of the developed samples of special software of such complexes is determined, which consists in the 
absence of established assessment procedures, a large subjective component in the existing methods for assessing software, the 
inconsistency of their norms in accordance with state and international standards. In the proposed conceptual model for assessing 
the quality of software, new metrics have been defined that will characterize special software that ensures the functioning of 
complexes of fire control automation systems for artillery subunits when they perform fire engagement tasks and which reflects the 
peculiarity of the use of artillery systems. To assess the proposed new metrics, the elements of their assessment and the mathematical 
apparatus for carrying out calculations are determined and substantiated. To determine the magnitude of the influence of indicators 
on the overall quality of software, a new approach is proposed, which consists in applying the method of analyzing hierarchies when 
determining the priority of indicators of elements, metrics, criteria and factors at each level of the hierarchy. The use of multicriteria 
analysis of the hierarchy analysis method ensures that the subjectivity of experts is avoided when assessing the quality of special 
software, it makes it possible to identify bottlenecks in the developed tactical and technical requirements for the software of the 
indicated complexes of automation tools for artillery systems and takes into account the mutual influence of indicators on the overall 
quality. A certain improved methodology, which more fully covers the software assessment process, will in the future be the basis for 
creating a quality assurance system for software of automation systems and forming a tool for their certification. 

Key words: software, hierarchy analysis method; quality standards; software requirements; criteria for assessing the quality of 
software; software quality indicators. 
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APPLICATION OF SPECTRAL ANALYSIS FOR DETERMINE THE PHASE SHIFT OF SIGNALS WITH EQUAL 
AMPLITUDES USING FULL-WAVE TRANSFORMATION WHEN MEASURING THE CHARACTERISTICS OF 

WEAPONS 

S. Tyshko, O. Lavrut, V. Smolar, O. Zabula, Y. Chernichenko 

The article defines the list of technical characteristics of armaments and military equipment (ARM), the value of which is 
measured using phase methods. An analysis of known methods that have found wide application in measuring technology, which 
is designed to determine the technical characteristics associated with the measurement of phase shift during the development, 
manufacture and operation of weapons. Based on this analysis, it was determined that the measuring systems are designed to 
determine the phase shift of two harmonic signals in their composition have two channels of information transmission. This 
architecture of the implementation of measuring systems leads to the fact that a significant impact on the accuracy of the 
proposed measurement problem, makes a component of the error due to the phase symmetry of the signal transmission channels, 
as well as internal and external noise. As an alternative approach to solving the measurement problem of determining the phase 
shift of two harmonic signals, which will significantly reduce the error component due to phase asymmetry of information 
transmission channels, it is proposed to use the signal obtained by summing harmonic signals after full-wave transformation 
followed by spectral analysis. In order to implement the above approach, a measurement problem was set to determine the phase 
shift of two harmonic signals, using spectral analysis of the signal obtained by summing the harmonic signals after their full-
wave transformation. A list of assumptions required for the synthesis of analytical relations that establish the relationship 
between the spectra of phases and amplitudes (power) of the signal obtained by summing harmonic signals after their full-wave 
transformation and phase shift of two harmonic signals. Analytical relationships are proposed that establish the relationship 
between the above characteristics. It is shown that the values of the spectrum of phases and amplitudes, which are calculated 
using the proposed expressions, differ from the values obtained in the calculations using the Fourier series coefficients, not more 
than 0.1%. 

Key words: phase shift, harmonic signal; spectral analysis; full-wave transformation; measurement error; phase 
measurements, amplitude spectrum, phase spectrum, military equipment. 

 


