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ABSTRACT 
Context. The problem of identification and determination of personalized comprehensive indicators of presence each of the im-

pact factors in the processes of personal subjectivization of the researched supported object’s perception by the relevant subjects 
interacting with it and making influence on its support, is being considered in this research. The process of forming multifactor por-
traits of subjects supporting software complexes, using a multilayer perceptron, is an object of study. While methods and means of 
forming such multifactor portraits of subjects supporting software complexes is the subject of study respectively.  

Objective. The goal of the work is the creation of a method of forming multifactor portraits of subjects supporting software com-
plexes, using a multilayer perceptron.  

Method. A method of forming multifactor portraits of subjects supporting software complexes is proposed, using artificial neural 
networks of the multilayer perceptron type, which provides possibility to form appropriate personalized multifactor portraits of sub-
jects which, directly or indirectly, interact with the object of support (which can represent both the supported software complex itself 
as well as the processes associated with its complex support activities).  

Results. The results of functioning of the developed method are the corresponding models of multifactor portraits of subjects 
supporting software complexes, which later are used to solve a cluster of scientific and applied problems of software complexes’ 
support automation, in particular, the problem of identification and determination of personalized comprehensive indicators of pres-
ence each of the impact factors (from appropriate pre-agreed and declared set of impact factors) in the processes of personal subjec-
tivization of the researched supported object’s perception by the relevant subjects interacting (directly, or indirectly) with it and mak-
ing influence on its support. As an example, of practical application and approbation of the developed method, the results of resolv-
ing the applied practical task of automated search and selection of a maximal relevant candidate (from among the members of the 
support team of the supported software complex) for best solving of a stack of specialized client’s requests (related to the support of 
this software complex), are given.  

Conclusions. The developed method provides possibility to resolve the scientific and applied problem of identification and de-
termination of personalized comprehensive indicators of presence each of the impact factors (from appropriate pre-agreed and de-
clared set of impact factors) in the processes of personal subjectivization of the researched supported object’s perception by the rele-
vant subjects interacting (directly, or indirectly) with it and making influence on its support. In addition, the developed method pro-
vides possibility for creating appropriate models of multifactor portraits of subjects supporting software complexes, which makes it 
possible to use them in solving problems, tasks, or issues related to the automation of search and selection of subjects supporting 
software complexes, which (subjects) meet the given criteria both in the context of subjectivization processes of personal perception 
of the support objects (e.g. supported software complexes themselves, or processes directly related to their support), as well as in the 
context of compatibility in interaction with client’s users of these supported software products (as those users, in fact, are also sub-
jects of interaction with the same researched supported object).  

KEYWORDS: automation, software complex, support, impact factor, multifactor portrait, neural networks, multilayer percep-
tron.  

 
ABBREVIATIONS  

DevOps – Development and Operations;  
TC – test case;  
MP – multilayer perceptron;  
AI – artificial intelligence;  
ANN – artificial neural networks.  

 
NOMENCLATURE  

Fmp[1..p][1..q] is a matrix function of converting the 
input data (incoming to the neurons of the input layer of 
the encapsulated pre-trained trained artificial neural net-
work of the multilayer perceptron type) into the corre-
sponding results at the output (i.e., to the neurons of the 
output layer) of the same ANN MP;  

H[1..q] is a hidden layers of neurons of an encapsu-
lated pre-trained artificial neural network of the multi-
layer perceptron type;  

H[1][y(1)] is a specific neuron y(1) of the first hidden 
layer H[1] of an encapsulated pre-trained artificial neural 
network of the multilayer perceptron type, activated dur-
ing simulation of the current test case;  

H[q][y(q)] is a specific neuron y(q) of the last hidden 
layer H[q] of an encapsulated pre-trained artificial neural 
network of the multilayer perceptron type, activated dur-
ing simulation of the current test case;  

I[1..n] is a neurons of the input layer of an encapsu-
lated pre-trained artificial neural network of the multi-
layer perceptron type;  
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I[x] is a specific х-th neuron of the input layer of an 
encapsulated pre-trained artificial neural network of the 
multilayer perceptron type, activated during simulation of 
the current test case;  

Imp[1..n] is an input layer of neurons of an encapsu-
lated pre-trained artificial neural network of the multi-
layer perceptron type;  

O[1..m] is a neurons of output layer of an encapsu-
lated pre-trained artificial neural network of the multi-
layer perceptron type;  

O[z] is a specific z-th neuron of output layer of an en-
capsulated pre-trained artificial neural network of the 
multilayer perceptron type, activated during simulation of 
the current test case;  

Omp[1..m] is a output layer of neurons of an encapsu-
lated pre-trained artificial neural network of the multi-
layer perceptron type;  

SubjMFP[s]Inst[c] is an instant slice of the multifactor 
portrait of the current researched subject Subj[s], obtained 
based on the simulation results of the current test case 
TC[c];  

SubjMFP[s] is an in-process-of-formation multifactor 
portrait of the current researched subject Subj[s], obtained 
based on the results of fully completed simulation of all 
test cases available for this subject;  

SubjPort[x] is a generalized representation of a multi-
factor portrait of some/any researched subject Subj[x];  

TC[1..s][i(1),...,i(n)] is a matrix of test cases (from the 
set [i(1),...,i(n)]) for modeling/simulation processes (as 
well as obtaining relevant results) regarding the subjec-
tivization of perception of the supported object by the 
relevant current researched subject (from the set TC[1..s]) 
interacting with this object.  

 
INTRODUCTION  

The current state of the software product support in-
dustry requires researches for new solutions and opportu-
nities to provide, first of all, comprehensive and auto-
mated support. The need for comprehensive support of 
software products is dictated by the conditions of the en-
tire information technologies field modern market – in 
particular: high requirements for the competitiveness of 
each software product, because clients, users, and inves-
tors are interested in the most complete and comprehen-
sive support for all those software complexes which they 
use, or invest in. Meanwhile, support automation is driven 
by the extremely high intensity and dynamics of the in-
formation technology market, where speed and time are 
one of the greatest values and, again, a competitive ad-
vantage.  

Thus, the topic (and the problematic, at the same time) 
of automation in the context of comprehensive activities 
related to software products’ support continues to be an 
extremely relevant and non-trivial basic and formative 
component of the corresponding relevant scientific and 
applied problem, which includes a whole cluster of de-
rived scientific and applied problems, one of which is the 

need to investigate the processes of subjectivization of the 
perception of researched support object (that can be repre-
sented by the supported software complex itself, as well 
as by processes related to its support) by relevant subjects 
which interact with the first (the supported object) directly 
or indirectly and make influence on its support. Therefore, 
to solve this task, as well as a corresponding stack of rele-
vant and/or derived tasks, the method, proposed and pre-
sented in this work, has been developed. This method 
provides the possibility of building/constructing appropri-
ate models of multifactor portraits of investigated subjects 
supporting dedicated software complexes, using artificial 
neural networks, in particular, a multilayer perceptron. 
However, the multilayer perceptron itself, like any other 
artificial neural networks, does not contain ready-made 
solutions for solving the given problem/task, therefore, it 
is used as a complementary tool in the development of the 
method represented in this research. At the same time, the 
use of a multilayer perceptron makes it possible to addi-
tionally apply all its advantages, the main of which is its 
extremely wide range and potential of possibilities, with 
(at the same time) a comparatively simple and clear im-
plementation.  

The object of study is the process of forming multi-
factor portraits of subjects supporting software com-
plexes, using a multilayer perceptron. The subject of 
study are methods and means of forming multifactor por-
traits of subjects supporting software complexes, using a 
multilayer perceptron.  

The purpose of the work consists in the development 
of a method of forming multifactor portraits of the sub-
jects supporting software complexes, using a multilayer 
perceptron, which (the developed method) provides pos-
sibility to investigate the processes of personal subjectivi-
zation of the perception of the researched support object 
by relevant subjects who interact with the first (directly or 
indirectly) and affect its support.  

 
1 PROBLEM STATEMENT  

Let's consider the formalization of the researched 
problem/task of forming a multifactor portrait(s) of the 
subject(s) supporting investigated software complex(es), 
in the form of a multi-parameter multifunctional depend-
ence task.  

In such case, the input variable of this task is the 
trained multilayer perceptron, encapsulated into the corre-
sponding subjective perception model of the support ob-
ject (e.g. supported software complex, or processes of its 
support) – Omp[1..m]=Fmp[1..p][1..q](Imp[1..n]), as well 
as a set of test cases (TC) (for each of the subjects of in-
teraction with the object of support) for model-
ing/simulation the processes of subjectivization of the 
perception of a given support object by each individual 
subject interacting with it – TC[1..s]=[i(1),...,i(n)].  

The output variables of this task are the chains of neu-
rons, activated in result of the simulation of each separate 
test case TC[1..s][1..n] (for each separate researched sub-
ject from declared set of subjects [1..s]).  

131



p-ISSN 1607-3274   Радіоелектроніка, інформатика, управління. 2025. № 1 
e-ISSN 2313-688X  Radio Electronics, Computer Science, Control. 2025. № 1 

 
 

© Pukach A. I., Teslyuk V. M., 2025 
DOI 10.15588/1607-3274-2025-1-12  
 

Let a set of test cases, representing the processes of 
subjectivization of the perception of support object by the 
relevant subjects interacting with it, is given. After per-
forming simulation of current test case by the existing 
pre-trained multilayer perceptron artificial neural net-
work, we will get the corresponding chain of neurons 
activated on each of the layers of this multilayer percep-
tron: starting from the input layer of neurons I[1..n], con-
tinuing with the neurons of all hidden layers of this MP – 
H[1..q], and finalizing with neurons of the output layer of 
this MP – O[1..m].  

 

I[x]->H[1][y(1)]->…H[q][y(q)]->O[z], (1)
 

The main necessary criterion of the researched task is 
the finiteness of the sets of: researched subjects, modeling 
test cases, as well as predefined and declared impact fac-
tors, which is caused by the possibility of operating (in 
this specific kind of problem) only by the finite sets of 
these determined parameters and their values.  

Limitation(s) of the task:  
1. The data values of absolutely all test cases (for ab-

solutely all investigated subjects) must be presented in the 
format of real numbers and (obviously) in a normalized 
form of representation (which means: in the range of val-
ues between 0.0 and 1.0): TC[1..s][1..n]   [0..1].  

Expression (1) provides possibility to represent the re-
sulting partial (instant, or “one-moment”) interpretation of 
the researched support object by current consid-
ered/investigated subject.  

However, this format of subjective interpretation of 
the researched support object represents only a partial (for 
only one specific test case) and at the same time com-
bined (in the context of defined impact factors) influence 
of all the impact factors present in this interpretation in 
general, without any decomposition of this subjective 
interpretation partially by each (specifically) of the de-
clared impact factors.  

Thus, raises corresponding scientific and applied task 
of identifying and determining personalized complex in-
dicators of presence each of the impact factors in the 
processes of personal subjectivization of the researched 
supported object’s perception by the relevant subjects 
interacting with it and making influence on its support. Or 
in other words, this task can be interpreted as: the task of 
forming a multifactor portraits of the researched subjects, 
participating in support of dedicated software complexes. 
Thus, precisely to solve this scientific and applied task – 
the method of forming multifactor portraits of the subjects 
supporting software complexes, using a multilayer per-
ceptron, has been developed and presented in this re-
search.  

The purpose of the paper is to highlight the developed 
method of forming multifactor portraits of the subjects 
supporting software complexes, using a multilayer per-
ceptron artificial neural networks, as well as the corre-
sponding developed algorithm for building/constructing 
relevant models, which, taken together, provides all 
needed possibilities for solving researched scientific and 

applied task of identifying and determining personalized 
complex indicators of presence each of the impact factors 
in the processes of personal subjectivization of the re-
searched supported object’s perception by the relevant 
subjects interacting with it.  

 
2 REVIEW OF THE LITERATURE  

The analysis of relevant researches and materials was 
carried out in two key directions: in the direction of study-
ing the processes of subjective perception of the objects, 
as well as in the direction of software complexes’ support 
automation (in particular, using AI and machine learning 
approaches). Resulted information on each direction is 
presented below.  

For example, the authors of work [1] investigate the 
problem of distortion of the subject's perception of the 
researched objects in situations with presence of a “noise” 
(or various stimuli, which could be also represented by 
certain considered external impact factors) inside the 
main visual channel, through which these subjects receive 
all the necessary information about the researched object. 
So, investigation, performed in this work, actually, con-
firmed the influence of personal (internal) impact factors 
(in particular, specifically the “expectation” factor) of the 
subjects on the perception of the researched object, be-
cause, according to the results presented in this work: the 
perception of reasonably expected objects was enhanced 
(heightened) relatively to unexpected objects, when the 
visual data were unreliable (which means, these data were 
more influenced by present external impact factors), while 
this effect was changing in favor of unexpected objects 
when the signal was more reliable (which means, it was 
less exposed to external impact factors).  

At the same time, authors of works [2] and [3] study 
in detail the problem of subjectivization of user’s percep-
tion of software products’ graphical interfaces. Since the 
correct approach to supporting the graphical interface of 
the developed software products requires taking into ac-
count and consideration the subjective perception of users 
and the principles of objects grouping (such as Gestalt 
laws), because users usually group simple objects 
(graphic elements and shapes) into connected visually 
dominant objects. In addition, according to the results of 
those authors’ research, measuring the characteristics of 
visually emphasized objects of the graphical interface (of 
the supported software product), displayed on the screen, 
is a promising way for evaluation the quality of the user 
interface, although, on the other hand, it brings additional 
problems related to the ambiguity of object’s recognition 
caused by the subjective perception of different users. 
That is why the authors analyzed the applicability of se-
lected object-oriented metrics for quality assessment, in 
particular, the toolbars (as a key element of the graphical 
user interface) and the ability to distinguish well-designed 
samples, focusing mainly and precisely on the subjective 
perception of users.  

While, another work [4] is already devoted to the de-
velopment of a specialized algorithm for automating the 
processing of client requests (for support services) based 
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on their prioritization and the formation of an appropriate 
queue, to ensure their fair and balanced processing. Also, 
in the work [5], the authors, based on a review of the rele-
vant specialized literature sources, conducted a general-
ized analysis of the current state of affairs in the field of 
client requests’ (for support services) processing automa-
tion in order to identify certain trends or tendencies, ac-
cording to which, for example: the creation of automated 
incident management tools is a major topic in this field, 
followed by escalating inquiries and predicting (forecast-
ing) customers’ sentiments, as well as various appropriate 
algorithms for a very wide variety of classifications in this 
field. In addition, the author of the work [6] presented 
research aimed at creation of an intelligent user “LAVA” 
– a solution that provides context-dependent support for 
users of a supported software product, taking into account 
the interaction with these users, and is based on machine 
learning and searching in a dedicated two-level distrib-
uted knowledge repository (e.g. knowledge base). At the 
same time, works [7] and [8] study in detail the problems 
of automating the process of classifying customer re-
quests received in dedicated systems of support services, 
because it is an extremely time-consuming process in case 
it is performed manually, while the use of machine learn-
ing gives really good results when solving tasks of such 
type (e.g. classification tasks). At the same time, work [9] 
examines the problems of processing client’s requests 
(received in support services) in the context of using ma-
chine learning algorithms (namely in the part of natural 
language processing), which are fundamental for optimiz-
ing the processing of requests in a wide variety of cus-
tomer support services and systems. Also, it is worth not-
ing the works [10], [11] and [12], which reveal, in fact, 
the basic issues of both the fundamental theoretical prin-
ciples and principles of functioning, as well as the practi-
cal application, of an artificial neural networks and a mul-
tilayer perceptron, which provides possibilities for better 
understanding and realizing their full potential, both in the 
context of possible use in the field of software complexes 
support, and as a whole.  

 
3 MATERIALS AND METHODS  

The main functional purpose of the developed method 
of forming multifactor portraits of the subjects supporting 
software complexes, with the use of a multilayer percep-
tron, is to ensure the possibility of identification and de-
termination personalized complex indicators of presence 
each of the impact factors (within a relevant pre-agreed 
and declared set of impact factors) in the processes of 
personal subjectivization of the researched supported ob-
ject’s perception by the relevant subjects interacting with 
it (directly or indirectly) and making influence on its sup-
port.  

The main idea of the developed method, which pro-
vides possibility to achieve the declared goal and task of 
this research, is to use the results of another researches 
[13], [14] and [15] in order to ensure the possibility of 
solving the declared task of identification and determina-
tion personalized complex indicators of presence each of 

the impact factors in the processes of personal subjectivi-
zation of the researched supported object’s perception by 
the relevant subjects interacting with it. In particular, re-
searches [13] and [14] provides possibilities to identify 
the probabilities of belonging of the hidden layers’ neu-
rons (of the encapsulated trained multilayer perceptron 
artificial neural network) to the corresponding declared 
impact factors. Meanwhile, research [15] provides the 
possibility of modeling these processes using R-system 
and Python environments.  

After all, having the specific numerical values of 
probability indicators of belonging each of the hidden 
layers’ neurons (of the encapsulated trained MP ANN) to 
the appropriate relevant impact factors, it becomes possi-
ble to further step-by-step construction of a multifactor 
portrait of the corresponding researched subject. Since 
each chain of activated neurons obtained using expression 
(1) is, in fact, an instant slice of the researched subject’s 
multifactor portrait:  

 

SubjMFP[s]Inst[c] = [ ∑[c](F[1]),…,∑[c](F[f]) ]. (2)
 

Thus, after fully completing the simulation for all 
available test cases belonging to one particular specific 
researched subject, we will obtain a corresponding set of 
various (perhaps, even partially repeated) chains of neu-
rons activated during the simulation of each of these test 
cases (exactly for this one separate specific researched 
subject):  

 

SubjMFP[s]=[ ∑[1..n](F[1])/n,…,∑[1..n](F[f]/n) ]. (3)
 

Expression (2) provides the possibility of interpreting 
the researched task by usage of relevant results obtained 
by simulation of previously trained multilayer perceptron 
artificial neural network, where:  

– ∑[c](F[1]) – the sum of the belonging of all acti-
vated neurons (in simulation results of the current test 
case [c]) to the first one impact factor F[1] from a pre-
declared set of defined impact factors;  

– ∑[c](F[f]) – the sum of the belonging of all activated 
neurons (in simulation results of the current test case [c]) 
to the last one impact factor F[f] from a pre-declared set 
of defined impact factors.  

Meanwhile, expression (3), in turn, provides the pos-
sibility of interpretation the researched task of forming 
multifactor portraits of the subjects supporting the inves-
tigated object (the supported software complex, or proc-
esses of its support), where:  

– ∑[1..n](F[1]) – the sum of the belongings of all acti-
vated neurons (in obtained simulation results of all test 
cases [1..n] for current researched subject) to the first one 
impact factor F[1] from a pre-declared set of defined im-
pact factors;  

– ∑[1..n](F[f] – the sum of the belongings of all acti-
vated neurons (in obtained simulation results of all test 
cases [1..n] for current researched subject) to the last one 
impact factor F[f] from a pre-declared set of defined im-
pact factors;  
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– n – the number (amount) of test cases for the current 
researched subject.  

In addition, expression (3) also provides additional 
normalization of the obtained resulting data.  

Thus, expression (3) actually represents the corre-
sponding relevant mathematical model of the multi-factor 

portrait of the subjects supporting investigated software 
complexes.  

Below, in the Figure 1, a corresponding generalized 
block diagram of the developed algorithm of forming a 
multifactor portrait of the researched subject interacting 
with the investigated supported software complex is rep-
resented.  

 

 
Figure 1 – Block diagram of the developed algorithm of forming a multifactor portrait(s) of the researched subject(s) interacting with 

the investigated supported software complex  
 
The developed algorithm, block diagram of which is 

presented in Figure 1, as well as the corresponding 
mathematical model represented by expression (3), actu-
ally, create the needed basis of the developed method of 
forming multifactor portraits of the subjects supporting 
software complexes, with usage of a multilayer percep-
tron.  

While the corresponding: mathematical model (repre-
sented in research [13]), the model of decomposed isola-
tion dominance (represented in research [14]), as well as 
the appropriate information model (represented in re-
search [15]) form up a complementary, but, at the same 
time, absolutely integral and irreplaceable component part 
of this method.  

So, taken together, all these abovementioned constitu-
ent elements form a holistic method which provide possi-
bility to resolve the declared scientific and applied task, 
namely: the task of identification and determination of 
personalized comprehensive indicators of presence each 
of the impact factors in the processes of personal subjec-
tivization of the researched supported object’s perception 
by the relevant subjects interacting with it and making 
influence on its support, is being considered in this re-
search.  

 
4 EXPERIMENTS 

The experiment consists in a step-by-step execution of 
all the stages described in this research, namely: correct 

formulation of the researched task with all the necessary 
input data, as well as mandatory compliance with the de-
clared restrictions; preparation and encapsulation of cor-
responding artificial neural network of a multilayer per-
ceptron type, training this model, and obtaining all neces-
sary results of the specific numerical values of probabili-
ties of the hidden layers’ neurons’ belonging to the corre-
sponding pre-declared impact factors; preparation of test 
cases for modeling the subjectivization processes of the 
perception of support object by all researched subjects 
(separately by each of these subjects); step-by-step execu-
tion of the developed algorithm of forming a multifactor 
portrait(s) of each of the studied/researched subjects by 
forming the corresponding instant slices of these (“in-
process-of-constructing”) multifactor portrait(s), as well 
as the final full and complete multifactor portrait(s) of the 
subject(s) based on the relevant developed and proposed 
mathematical model.  

 
5 RESULTS 

The main results of functioning of the developed 
method – are formed/constructed multifactor portraits of 
the subjects supporting investigated object (e.g. the sup-
ported software complex, or processes of its support). In 
fact, each these obtained in such a way multifactor por-
traits (for each particular researched subject) represents a 
set (or array) of personalized comprehensive indicators of 
presence each of the pre-declared impact factors in proc-
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esses of personal subjectivization of perception of the 
investigated support object by the corresponding relevant 
researched subject(s).  

Thus, any multifactor portrait of any researched sub-
ject of interaction with an investigated supported software 
complex can be presented using the following appropriate 
expression (4):  

 

SubjPort[x]=[Presence(F[1]), …, Presence(F[f])] (4)
 

So, in accordance with the proposed generalized rep-
resentation of a multifactor portrait(s) of the researched 
subject(s), formalized using expression (4), any multifac-
tor portrait could be, in fact, represented by a correspond-
ing set (array) consisting of elements, where:  

– Presence(F[1]) – indicator of presence of the first 
(from a relevant set of all the pre-declared impact factors) 
impact factor F[1] in current considered multifactor por-
trait SubjPort[x];  

– Presence(F[f]) – indicator of presence of the last 
(from a relevant set of all the pre-declared impact factors) 
impact factor F[f] in current considered multifactor por-
trait SubjPort[x].  

Also, all these obtained resulting data of indicators of 
presence each of the impact factors in the researched mul-
tifactor portrait are already pre-normalized by using an 
expression (3).  

Visually, any researched multifactor portrait is best 
perceived in the format of any standard diagram or histo-
gram. In particular, below, in Figure 2, an example of 
visual interpretation of the obtained multifactor portraits 
of the researched subjects is presented, precisely with the 
help of a standard set of tools for constructing diagrams 
and/or histograms.  

Also, as additional part of the research, carried out in 
this paper, the developed method has been tested on the 
example of resolving the specific applied practical task of 

automated search and selection of the candidate (from 
among the members of corresponding relevant support 
team of the supported software complex) which would be 
the best in resolving the stack of specialized client re-
quests/task (related to supporting activities for this soft-
ware complex).  

The solution of the given applied practical task is re-
duced to the application of the developed method for pur-
pose of forming appropriate multifactor portraits of the 
researched subjects: members of the support team of 
given software complex, followed by their comparison 
with a certain “reference” multifactor portrait of some 
“ideal” candidate, the most appropriate, and maximally 
suitable and/or adapted for solving the given stack of spe-
cialized client requests related to the support of this soft-
ware complex.  

Therefore, the member of the support team (of consid-
ered software complex), whose multifactor portrait is 
maximally comparable to the reference one – will be the 
most suitable candidate for delegating him the appropriate 
stack of specialized client requests regarding the support 
of this software complex.  

Below, in Figure 3, appropriate personal multifactor 
portraits of the research subjects (of the applied practical 
task being solved) are presented, using the developed 
method, as well as the results of their comparison with the 
reference multifactor portrait of the “ideal” candidate, 
both with the selected result of this comparison and the 
corresponding maximal suitable candidate from among 
the researched subjects (which, looking ahead, appeared 
to be “Subject 12”). 

In addition, below, in Figure 4, the results of solving 
this applied practical problem are presented, visualized in 
a convenient form of representation with the help of a 
comparative histogram. 

 

   
Figure 2 – Visualization examples of formed multifactor portraits of the researched subject using a standard set of tools for construct-

ing diagrams and/or histograms  
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Figure 3 – Formed personal multifactor portraits of the researched subjects, as well as the results of their comparison with the corre-

sponding reference multifactor portrait of the ideal candidate  
 

   
Figure 4 – The results of solving an applied practical task, obtained using the developed method, and visualized in a convenient form 

of representation by the usage of a comparative histogram  
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Figure 4 – The results of solving an applied practical task, obtained using the developed method, and visualized in a convenient form 

of representation by the usage of a comparative histogram (Continuation)  
 
Thus, as an example of approbation and practical ap-

plication of the developed method, the results of solving 
the applied practical task of automated search and selec-
tion of the candidate (from among the members of corre-
sponding relevant support team of the supported software 
complex) which would be the best in resolving the stack 
of specialized client requests/task (related to supporting 
activities for this software complex), have been presented 
in this research.  

In general, the obtained results testify to the suitability 
and effectiveness of the developed method for solving the 
declared scientific and applied task of identification and 
determination of personalized comprehensive indicators 
of presence each of the impact factors (from a pre-agreed 
and declared set of impact factors) in the processes of 
personal subjectivization of the researched supported ob-
ject’s perception by the relevant subjects interacting with 
it (directly or indirectly) and making influence on its sup-
port.  

 
6 DISCUSSION 

In the scope of research [16], a comprehensive study 
has been carried out aimed mainly at identifying and ana-
lyzing the most modern and actual methods, algorithms 
and sensor technologies in existing studies of the intellec-
tual interaction of a person with a computer (e.g. more 
known ask a “human computer interaction” – HCI), the 
topic of trends in the area of this interaction, as well as 
potential directions for future researches in this area. In 
particular, it is also going about the corresponding intelli-
gent user interfaces of the various used software products 
and complexes. Research in both these directions is 
mainly focused on intelligent recognition of emotions, 
gestures and facial expressions of users, involving a sen-
sor technologies (such as camera, portable sensors / trans-
ducers, trackers, gyroscopes, etc.). At the same time, re-
searchers and developers most often use the intellectual 
solutions they need – based on the methods, algorithms 
and sensor technologies of artificial intelligence, machine 
learning, artificial neural networks, including a multilayer 
perceptron.  

At the same time, another research [17] presents an 
overview of research focused on a universal usability, 
plasticity of user interface design, and facilitating the de-
velopment of an interfaces with universal usability. The 
basics of adaptive or intelligent user interfaces (of various 
software products and complexes) are presented, focused 
on three main areas: artificial intelligence, user modeling, 
and intelligent human-computer interaction. According to 
the results of this research, the interface of the developed 
and supported software product or complex should take 
into account the individual characteristics of users, based 
rather on the actual behavior of these users, then on their 
feedback about the supported software product. Also, the 
need for a more complete understanding of the human 
psychological model of the researched subjects (users) is 
emphasized, which requires a high-quality interdiscipli-
nary approach and cooperation between different fields’ 
researchers.  

Additionally, the research [18] also investigates the in-
teraction of subjects (users) with modern intelligent tech-
nological systems, which (interaction) goes far beyond 
just the concept of convenience of supported software 
products usage, extending to a person's emotions before, 
during and after using a system (e.g. software product / 
complex), and cannot be determined only by examining 
the main attributes of usability, such as the effectiveness 
and satisfaction of the actors (i.e. users) interacting with 
that system. Therefore, such research requires more intel-
ligent and complex approaches, including artificial intel-
ligence technologies as well as considering and taking 
into account the approach of a general intelligent comput-
ing environment. 

Thus, the existing provided researches confirm the ac-
tuality, relevance and necessity of studying and taking 
into account the peculiarities of subjects interacting with 
developed and supported software products, complexes, 
or systems. At the same time, they study various options 
for taking into account these features of the subjects that 
interact (and influence accordingly) the developed and 
supported software products, systems and complexes. 
However, in none of the researched cases, the influence of 
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relevant factors, which, precisely, make impact onto these 
subjects themselves, is being considered and appropri-
ately taken into account.  

Meanwhile, the method of forming multifactor por-
traits of subjects supporting software complexes, devel-
oped and presented in current research, provides possibili-
ties for carrying out the necessary identification and de-
termination of personalized comprehensive indicators of 
presence each of the impact factors (from a pre-agreed 
and declared set of impact factors) in the processes of 
personal subjectivization of the researched supported ob-
ject’s (e.g. supported software product, complex, systems, 
as well as the processes of its support) perception by the 
relevant subjects interacting with it.  

Thus, at the output of its functional operation, the de-
veloped method ensures obtaining a relevant suitable 
model(s) of the multifactor portrait(s) of the researched 
subject(s), which, later, makes it possible to take it into 
account when researching and resolving various related 
scientific and applied tasks of a more complex scientific 
and applied problem of software complexes support 
automation.  

As a further practical application of the developed 
method, we can see the solution of a stack of relevant 
applied practical tasks, among which, for example, are 
such as:  

– development of models of various subjects interact-
ing with the researched and supported software com-
plex(es);  

– adjustment of personal characteristics, skills, and 
features of the researched subjects in order to correct their 
multifactor portrait(s) in the necessary vector of require-
ments;  

– development of personal instructions for subjects in 
order to improve their characteristics, including, in par-
ticular, professional ones;  

– research on the compatibility of various (interacting 
each other) subjects based on their multifactor portraits;  

– and others.  
Thus, taking into account a wide range of applied 

tasks, the expediency of further research in this direction 
is fully justified.  

In addition, the developed method can also be used in 
other areas of science and practice, in particular, for ex-
ample, in such fields as psychology and sociology, where 
the formation of various multifactor portraits is an ex-
tremely important stage in the investigation of any re-
searched subjects.  

 
CONCLUSIONS 

The method of forming multifactor portraits of sub-
jects supporting software complexes, using a multilayer 
perceptron, is developed. The main scientific and applied 
task, resolved by the developed method, is the task of 
identification and determination of personalized compre-
hensive indicators of presence each of the impact factors 
(from a pre-agreed and declared set of impact factors) in 
the processes of personal subjectivization of the re-
searched supported object’s (e.g. supported software 

complex, as well as the processes of its support) percep-
tion by the relevant subjects interacting with it (both di-
rectly or indirectly) and making influence on its support. 
The input data of the developed method of forming multi-
factor portraits of the software complex support subjects – 
is the relevant trained multilayer perceptron ANN, encap-
sulated into a corresponding model of subjective percep-
tion of the investigated support object (the supported 
software complex, or processes of its support). as well as 
a set of test cases (for each of the researched subjects in-
teracting with the object of support) for modeling the 
processes of subjectivization of the supported object’s 
perception by each separate researched subject interacting 
with this object.  

The corresponding developed algorithm of forming a 
multifactor portrait(s) of researched subject(s) (interacting 
with the investigated supported software complex) is pre-
sented, as well as a corresponding mathematical model of 
multifactor portrait(s) of these subject(s) of interaction, 
which form the basis of the developed method. While the 
corresponding: mathematical model (represented in re-
search [13]), the model of decomposed isolation domi-
nance (represented in research [14]), as well as the appro-
priate information model (represented in relevant research 
[15]) – make up a complementary, but absolutely integral 
comprehensive and irreplaceable component of the devel-
oped method. So in aggregate, all these constituent ele-
ments form a complete method, which provide possibility 
to solve the declared scientific and applied task of this 
research.  

The basic forms of representation of the multifactor 
portrait(s)’ models of subjects (interacting with the sup-
ported software complexes) are presented, which in-
cludes: an appropriate developed mathematical form of 
representation, a visual form of representation using a 
standard set of tools for constructing diagrams and/or 
histograms; as well as the given examples of simulation 
results.  

The developed method provides the possibility of 
building a relevant multifactor portraits’ models of the 
researched subjects interacting with the investigated sup-
ported software complexes, as well as any other objects 
(or processes) of software products’ complex support.  

The scientific novelty consists in the development of 
a method of forming multifactor portraits of the subjects 
supporting program complexes, which provides possibili-
ties for studying both, in general: the impact factors per-
forming influence onto the investigated software com-
plexes and their support, as well as the processes of per-
ception’s subjectivization of the investigated object of 
support by the relevant researched subjects who interact 
with the first (directly or indirectly), and affect its sup-
port.  

The practical significance consists in the develop-
ment of an appropriate specialized dedicated algorithm of 
forming a multifactor portrait(s) of the researched sub-
ject(s) interacting with the investigated supported soft-
ware complex(es), as well as a corresponding mathemati-
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cal model of the multifactor portraits of these researched 
subjects.  

Prospects for further research consist in the devel-
opment of appropriate additional specialized algorithmic 
and programming tools for modeling multifactor portraits 
of the researched subjects interacting with the investi-
gated supported software complexes and products, as well 
as in the further application of the developed models in 
the fields of studying both the influence of impact factors 
as well as the relevant processes of perception’s subjec-
tivization of the investigated support object by the rele-
vant subjects who interact with it, both in the direction of 
software complexes’ support automation, and in other 
related (or possible potentially related) areas of scientific 
and applied research.  
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АНОТАЦІЯ 
Актуальність. Розглянуто проблему ідентифікації та визначення персоніфікованих комплексних показників наявності 

кожного з факторів впливу в процесах особистісної суб’єктивізації сприйняття досліджуваного об’єкта підтримки відповід-
ними суб’єктами, які з ним взаємодіють і впливають на його підтримку. Об’єктом дослідження є процес формування муль-
тифакторних портретів суб’єктів підтримки програмних комплексів, з використанням багатошарового перцептрона. Пред-
метом дослідження є методи та засоби формування мультифакторних портретів суб’єктів підтримки програмних комплек-
сів.  

Мета роботи – розроблення методу формування мультифакторних портретів суб’єктів підтримки програмних комплек-
сів, з використанням багатошарового перцептрона.  

Метод. Розроблено метод формування мультифакторних портретів суб’єктів підтримки програмних комплексів, з вико-
ристанням штучних нейронних мереж типу багатошарового перцептрона, що дає змогу формувати відповідні персональні 
мультифакторні портрети суб’єктів, котрі, напряму або опосередковано, взаємодіють з об’єктом підтримки, в якості якого 
може виступати як сам підтримуваний програмний комплекс, так і процеси, пов’язані з його комплексною підтримкою.  

Результати. Результатами роботи розробленого методу є відповідні моделі мультифакторних портретів суб’єктів під-
тримки програмних комплексів, які, в подальшому, використано для розв’язання кластеру науково-прикладних задач авто-
матизації підтримки програмних комплексів, зокрема, задачу ідентифікації та визначення персоналізованих комплексних 
показників присутності кожного із факторів впливу (наперед узгодженої та задекларованої множини факторів впливу) в 
процесах персональної суб’єктивізації сприйняття досліджуваного об’єкта підтримки відповідними суб’єктами, котрі взає-
модіють з першим (напряму або опосередковано), та впливають на його підтримку. В якості прикладу практичного застосу-
вання розробленого методу, наведено результати розв’язання прикладної практичної задачі автоматизованого пошуку та 
підбору кандидата (з числа членів команди підтримки програного комплексу) для розв’язання стеку спеціалізованих клієнт-
ських запитів (щодо підтримки цього програмного комплексу).  

Висновки. Розроблений метод вирішує поставлену задачу ідентифікації та визначення персоналізованих комплексних 
показників присутності кожного із факторів впливу (наперед узгодженої та задекларованої множини факторів впливу) в 
процесах персональної суб’єктивізації сприйняття досліджуваного об’єкта підтримки відповідними суб’єктами, котрі взає-
модіють з першим (напряму або опосередковано), та впливають на його підтримку. В доповнення, розроблений метод за-
безпечує можливість побудови відповідних моделей мультифакторних портретів суб’єктів підтримки програмних комплек-
сів, що дає змогу використовувати їх при розв’язанні будь-яких задач, пов’язаних з автоматизацією пошуку та підбору 
суб’єктів підтримки програмних комплексів, що відповідають заданим критеріям як в контексті процесів суб’єктивізації 
персонального сприйняття об’єктів підтримки (підтримуваних програмних комплексів, чи процесів їх підтримки), так і в 
контексті сумісності у взаємодії з клієнтами та/або користувачами підтримуваних програмних продуктів (оскільки ці корис-
тувачі, фактично, теж являються суб’єктами взаємодії з тим же досліджуваним об’єктом підтримки).  

КЛЮЧОВІ СЛОВА: автоматизація, програмний комплекс, підтримка, фактор впливу, мультифакторних портрет, ней-
ронні мережі, багатошаровий перцептрон.  
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