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Abstract

The quality of vector images depends on a significant set of geometric and structural factors, which
makes objective assessment a challenging task. This paper proposes a comprehensive approach to
identifying and prioritizing these factors. Recursive feature elimination based on a random forest
model was applied. A reachability matrix of factors was constructed to analyze direct and indirect
relationships. Models describing relationships between the factors were developed. The rank and
weight of each factor were calculated using a dependency-weighting system. An information system
was developed to automate the process of prioritizing factors based on the proposed methodology.
The software architecture was implemented in Python using the Tkinter, NumPy, and NetworkX
libraries. Experimental results confirmed that the factor «coordinate accuracy» has the highest level
of significance, whereas «file format» has the smallest influence on the quality of vector images. Due
to the lack of dependence on specific selected factors, the developed system is universal and suitable
for prioritizing factors in any application domain. Future research will focus on integrating the
developed information system into a fuzzy-logic-based system for assessing the quality of vector
images.

Keywords: vector image; quality; reachability matrix; ranking method; prioritization; factor; model;
algorithm; information system

1. Introduction

Vector images are a form of visual information representation based on the mathematical
description of geometric primitives—points, lines, curves, and polygons—whose parameters
determine the shape, size, and color of objects. A distinctive feature of vector graphics is invariance
to scaling, which ensures the preservation of contour sharpness and geometric accuracy regardless
of the resolution of the output device [1].

The scope of applications of vector images covers a considerable number of high-technology
domains, for example, web engineering [2], the development of geographic information systems [3,4],
and the automation of production processes [5-7]. Vector formats are widely used in modern web
design and interface development due to their ability to adapt to multiplatform environments and
their use in generative artificial intelligence models for creating graphical content [2]. In
geoinformatics, vector data are important for preserving the topological integrity of spatial objects,
which increases the accuracy of navigation maps and terrain plans [3,4]. In addition, in industrial
engineering, the mathematical description of curves is used to generate tool-movement trajectories;
in this case, any deviation from the specified geometry directly affects the quality of the manufactured
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part [5-7]. It should be noted that the above list is not exhaustive; however, it is representative for
demonstrating the importance of vector images in the modern information environment.

Despite their clear mathematical structure, the quality assessment of such images remains a
challenging task. The problem lies in the presence of a large number of factors that affect vector image
quality. Moreover, these factors may have both qualitative and quantitative characteristics, which
complicates generalized analysis [8-10]. For a clear demonstration of relationships between factors,
semantic modeling methods are appropriate, as they allow a complex system of cause-and-effect
relationships to be formalized in the form of directed graphs [11,12]. To determine the prioritization
of these factors, an effective approach is the ranking method, which involves ordering the elements
of a system based on a quantitative assessment of their mutual influences and structural
dependencies [13,14]. This makes it possible to transform a complex network of relationships into a
clear hierarchical model. In addition, factor prioritization contributes to improving design processes
and developing automated quality control systems, which indicates the relevance of the present
study.

The main purpose of this work is to develop an information system for determining the
prioritization of factors influencing vector image quality using semantic modeling and ranking. To
achieve this purpose, the following tasks must be addressed: to select key quality factors of vector
images, to construct a reachability matrix of factors, to determine factor ranks, to develop an
algorithm, and to implement the information system in software.

2. Literature Review

Quality assessment of visual content is an important task in modern information systems. For a
long time, this process was based on subjective expert judgments. However, the development of
technologies requires the introduction of automated analysis methods. Most existing solutions focus
on detecting visual distortions and artifacts. Nevertheless, for vector graphics it is important to
analyze a substantial number of factors that influence image quality.

In particular, study [15] summarizes full-reference, reduced-reference, and no-reference image
quality assessment approaches. It emphasizes the difficulty of formalizing human perception and the
dependence of results on datasets. In [16], the MUSIQ (Multi-scale Image Quality Transformer)
model is presented, which performs multi-scale analysis of images at their original resolution. It
enables feature extraction at both local and global levels. However, it provides only a general quality
score and does not identify the contribution (weight) of individual technical factors. Random forest
algorithms are also effective in relevant factor selection tasks [17-19]. However, the application of
machine learning requires large training datasets and limits the ability to incorporate expert
knowledge regarding the nature of the parameters themselves. In [20], a comprehensive review of
HDR image quality assessment methods is provided, including subjective databases and objective
metrics. The authors note that the choice of transformation method and the characteristics of datasets
significantly affect assessment results, which complicates the comparison of different algorithms.
Contemporary studies also extend quality assessment to more complex types of visual data. For
example, in [21] the methods for assessing the quality of color images and 3D models are generalized,
and algorithms are proposed for analyzing color distortions and geometric structure. This confirms
the need to use multi-factor quality models.

Methods for automatic vectorization and SVG image generation are also being actively
investigated. For example, [22] proposes an adaptive parameterization method for converting raster
images into vector form. This approach improves the accuracy of contour and shape reconstruction.
However, quality assessment is performed only using standard image similarity metrics and does
not take into account technical factors of vector graphics, in particular path topology, the number of
nodes, or coordinate accuracy. In [23], the SVGDreamer++ model is proposed, which increases the
editability and diversity of vector primitives. However, quality assessment is focused on visual
attractiveness without a formal hierarchy of factors. Study [24] indicates the effectiveness of decision-
making based on factor analysis, using graph methods and hierarchical analysis.
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An analysis of modern scientific sources shows that most existing approaches focus on overall
perceptual quality or the reconstruction of vector primitives. At the same time, there is a lack of
studies that form a hierarchy of technical quality factors for vector images (for example, topological
correctness, the number of primitives, curve parameterization, and segmentation accuracy). This
substantiates the need to develop the proposed information system for comprehensive analysis and
ranking of vector graphic quality factors.

3. Materials and Methods

To identify the factors and construct the reachability matrix that illustrates the relationships
between them, an expert assessment method was applied [25]. The experts included the authors of
this study as well as other specialists in the subject area. The choice of this method is driven by the
need for in-depth semantic verification of cause-and-effect dependencies, which cannot always be
correctly interpreted using correlation-based methods alone. The procedure involves establishing the

) V.V,
presence of a directed binary relationship % for each ordered pair of factors ( o ) , where the

value «1» is assigned if the experts confirm a direct influence of the ! -th factor on the J th, and «0»
is assigned otherwise [26,27].

For a graphical representation of relationships between factors in the developed information
system interface, the semantic modeling method was used [28-30]. Accordingly, the factors are
represented at the vertices of a semantic network, and the arcs are directed relationships between the
factors.

It is reasonable to state that there are no absolutely identical factors; therefore, their influence is
also different. Accordingly, it is possible to determine the intensity of this influence, that is, the
significance of factors. The factors with the greatest influence are the most significant among the
factors of the analyzed set.

The ranking method makes it possible to determine the ranks and priorities of factors based on
information about the number of influences and dependencies of the first and second reachability
levels. The initial stage is the development of hierarchical relationship models for each factor. Next,
the weights of factors are ranked. It is essential to take into account the difference in weights between
reachability levels. This is implemented by assigning different weighting coefficients. In this case,
positive weights are used for direct influences, whereas negative weights are used for dependencies
[8,10].

There is always a dominant element whose weight is the maximum within the set. This condition
ensures the determinism of the model. The formation of initial ranks is carried out by analyzing the
number of incoming and outgoing influences of each factor according to the reachability matrix. Four
types of structural relationships are considered: direct influence, indirect influence, as well as direct
and indirect dependencies. To quantitatively assess the significance of each type of relationship, a

weighting system is introduced. Let % denote the number of relationships of the ’-th type for the

J -th factor, where the index ! corresponds to the following categories: i=1 _ direct influence;
i=2 _ indirect influence; ! =3 — direct dependency; =4 — indirect dependency. The system
of weighting coefficients is constructed so that an active influence of a factor increases its weight
(positive values), whereas dependence on other elements decreases it (negative values). Considering
the above, the following values of weighting coefficients are used for calculations: " = 10 , M= 5,

wy =-10 , M == The final weight of a factor, which aggregates all types of relationships, is

determined by the formula:
4 n
v, = 21: Z; ;W (1)
=1 j=

Since negative coefficients are used for dependencies in formula (1), the resulting value may
become negative, which complicates comparative analysis. To bring the results to a single positive

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202603.1042.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 March 2026 d0i:10.20944/preprints202603.1042.v1

4 of 13

scale, a shift-based normalization procedure is applied, which is implemented by the following
expression:

Aj.:max|V3j|+max|V4j ,(j=12,..,n). (2)

The final normalized values used directly for ranking are computed as the ratio of the shifted
factor weight to the sum of the weights of all elements of the system:

Ve = ZZ(S,-]-W[ ta, ) (©)

i=1 j=1
Thus, determining the significance of factors is based on a comprehensive analysis of four

structural characteristics of each element. The first characteristic, denoted as “V/, represents the
number of factors on which the analyzed element has a direct influence (the number of unity elements
in the corresponding row of the reachability matrix, excluding the diagonal element). The second

characteristic *%/ is computed as the number of factors on which an indirect influence exists through

one intermediate element. The third characteristic ' is defined as the number of factors that have
a direct influence on the analyzed element (the number of unity elements in the corresponding

column of the matrix). The fourth characteristic **/ represents the number of factors that have an
indirect influence on the analyzed element through one intermediate factor.

Based on the calculated structural characteristics, four weighted indicators are formed that
reflect different aspects of a factor’s position within the system of relationships. The first indicator

" is computed as the product of the first characteristic %1/ and the weighting coefficient 10. This
emphasizes the high significance of direct influences in determining prioritization. The second

indicator V2 is formed as the product of the second characteristic %2/ and the coefficient 5 and
reflects the smaller, yet still substantial, role of second-level indirect influences. The third indicator

" and the fourth indicator Vs, are computed in a similar manner, but with negative coefficients,
since dependence on other factors reduces the independence and prioritization of an element.

The generalized indicator Vy for each factor is calculated using formula (3), which takes into
account all four weighted components and a normalizing coefficient. Adding the normalizing
coefficient guarantees the non-negativity of the final indicator for all elements. This simplifies the
subsequent interpretation of the results. Factors are assigned ranks from one to in ascending order of

the values of /¥,
The obtained data serve as a basis for developing a factor significance model, which makes it
possible to:

e Order the set of factors by the level of significance;

¢ Quantitatively assess the weight of relationships;

e  Avoid subjectivity during assessment;

° Focus attention on the most significant factors;

e  Create a basis for determining an integral indicator of the quality of vector image creation.

Based on the proposed methodology for factor prioritization, a corresponding information
system is developed.

The architecture of the developed information system for determining the prioritization of
factors influencing vector image quality is based on the principles of object-oriented programming
and uses the Model-View—Controller design pattern. This pattern provides a clear separation
between data processing logic, information presentation, and user interaction control. The main class
of the system encapsulates all functional capabilities, including managing data structures,
performing mathematical computations, and coordinating the graphical user interface elements [31].
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The software technology stack includes several specialized Python libraries, each of which is
responsible for a specific functional area. To create the graphical user interface of the system, the
Tkinter library was used, which is a standard tool for developing GUI applications in the Python
ecosystem. The use of Tkinter ensures cross-platform compatibility of the software product and
allows it to run without modifications on Linux, Windows, and macOS operating systems. To create
visually enhanced interface elements, the ttk module was used, which provides access to themed
widgets with a native look for each operating system. The interface is organized according to a multi-
page structure using the Notebook component. It allows different stages of working with the system
to be logically separated: constructing the reachability matrix, analyzing hierarchical structures, and
visualizing the prioritization model [32-34].

For efficient work with matrix data, the NumPy library was integrated. It provides high
performance for operations on multidimensional arrays due to the implementation of basic
computational procedures at the compiled-code level. In the developed system, the reachability
matrix is represented as a two-dimensional NumPy array with binary elements [35-37].

Visualization of the analysis results is implemented using the Matplotlib library. In the
developed system, Matplotlib is used to generate several types of visualizations: semantic networks,
hierarchical tree-like structures, and factor significance models. Integration of Matplotlib with the
Tkinter graphical interface is performed through the specialized FigureCanvasTkAgg module. It
allows interactive graphical elements to be embedded directly into the application windows [38,39].

The NetworkX library was used to construct and analyze graph structures. This library provides
automatic computation of optimal node coordinates using a circular layout algorithm, which makes
it possible to create visually balanced diagrams while minimizing edge crossings [40,41].

4. Experiment, Results and Discussion

Based on expert assessment, a set of factors V=R v vl was identified: /1 —
coordinate accuracy; V> _ humber of nodes; i path topology; Vi’ _ line thickness; Vs _
color model; Vs _ file format. As a result of expert processing of the factors, a binary reachability
matrix was generated (Table 1).

Table 1. Reference matrix of relationships between factors.
Factors |4 vV, V, v, Vi v
4 1 1 1 1 0 1
v, 0 1 1 1 0 1
v 0 0 1 1 1 1
v, 0 0 0 1 0 0
Vs 0 0 0 0 1 1
Vs 0 0 0 0 0 1

The influence of coordinate accuracy "\ on the number of nodes " is related to the fact that
coordinate accuracy determines the possibility of correctly using the required number of nodes
without the accumulation of numerical errors. With insufficient accuracy, increasing the number of

nodes does not improve the quality of shape description, but instead amplifies geometric artifacts.

Voon

The influence of "' on is determined by the dependence of contour closure correctness and

intersections on the accuracy of positioning of segments and nodes. The influence of "' on Vs

consists in ensuring stroke stability, since coordinate errors manifest as non-uniform thickness and

4 on Vs is due to the fact that the file format defines the allowable

precision and the way coordinates are stored. Formats with limited precision modify or quantize

joint defects. The influence of

coordinate data. This directly affects the geometric quality of the image.
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", on " lies in the fact that the number of nodes

determines the structural complexity of contours. In addition, node density determines the geometric

The influence of the number of nodes

smoothness of a contour, on which stroke stability depends, which indicates the influence of " on

Vi > on ¥ iscaused by the increase in the volume and complexity of vector data

as the number of nodes increases.

. The influence of

Given that stroke correctness depends on path topology, the influence of s on V4 is evident.

Errors in segment connections and contour closure lead to improper rendering of line thickness,

s lies in the fact that a correct

topological structure determines the regions to which the numerical parameters of the color model

" on Vs is related to the need to

especially at joints and intersections. The influence of s on

and their interpolation algorithms are applied. The influence of
preserve topological rules within the file structure.

s on ¥ lies in the fact that the preservation and correct interpretation of

colors depend on the color model supported by the file format.

The influence of

In vector images, the file format s plays the role of a passive container for structural data.
Geometry, topology, and color parameters are formed at the object model level before saving. The
format only records, or in the worst case constrains, the characteristics that have already been defined.
Therefore, the number of nodes, path topology, and the color model are logically considered as
factors that define requirements for the format, rather than the other way around.

Hierarchical relationship graphs visualize the obtained results. In particular, Figure 1 presents

an example of an influence graph for a vector image quality factor ",

Figure 1. Graph of direct influences for the «coordinate accuracy» factor.

Table 2 presents the input data and calculation results. According to (3), the ranks of vector
image quality factors were computed.

Table 2. Determination of significance levels of vector image factors.

Factors Rank Priority
j Sji $2j 83 84j Vi Va Vi Vii Vi H, P,
1 4 6 0 0 40 30 0 0 130 6 1
2 3 3 1 0 30 15 -10 0 95 5 2
3 3 1 2 1 30 5 -20 -5 70 4 3
4 0 0 3 3 0 0 -30 -15 15 2 5
5 1 0 1 2 10 0 -10 -10 50 3 4
6 0 0 4 4 0 0 -40 -20 0 1 6

Based on the data in Table 2, a model was constructed that reflects the significance levels of
vector image quality factors (Figure 2).

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202603.1042.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 March 2026 d0i:10.20944/preprints202603.1042.v1

7 of 13

QUALITY OF VECTOR

IMAGES

< Vi1 — Coordinate accuracy
Priority: 1 (Rank: 6)

> V: — Number of nodes
Priority: 2 (Rank: 5)

< V: — Path topology
Priority: 3 (Rank: 4)

< Vs — Color model
Priority: 4 (Rank: 3)

< Vi — Line thickness
Priority: 5 (Rank: 2)

< V¢ — File format
Priority: 6 (Rank: 1)

Figure 2. Hierarchy model of factor influence on vector image quality.

The algorithm of the developed information system is presented in Figure 3. The mathematical
model underlying the system is based on the semantic modeling method and the hierarchy ranking

method.

Input of identiticrs and quantity

!

Formation ol the reachability matrix Mynxn}

I
i

Input of data into the matrix (0 or 1)

!

Visualization of the semantic networlc

Are changes required in the matrix?

Ranking of Tactors and determination ol priorily

!

Visualization ot influence graphs

s o icrarchical trees? 8
Construction of hierarchical trees and tactors

vt

Construction of the hierarchical model of factor influence

Figure 3. Generalized flowchart of the algorithm of the developed information system.
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The system provides an interactive interface for constructing a reachability matrix of arbitrary
dimensionality within the range from one to twenty-five factors. The user can dynamically change
the number of factors and their designations. A mechanism for automatic updating of all
visualizations when changes are made to the matrix structure has been implemented.

The hierarchical structure analysis module makes it possible to study in detail the position of a
selected factor within the system of relationships by constructing two independent graphs. The first
graph visualizes the structure of direct and indirect influences. The second graph reflects the structure
of dependencies. The visualization is organized as a three-tier hierarchical structure, where the first
tier is occupied by the root factor, the second tier contains factors of direct influence or direct
dependency, and the third tier includes factors of indirect influence or second-level dependency. The
resulting prioritization model is presented in the form of a vertical hierarchical diagram, where
factors are arranged in ascending order of their prioritization from lower positions to higher ones.

Practical use of the developed information system requires following a certain sequence of
operations, which ensures the correctness of input data formation, the accuracy of computational
procedures, and the adequacy of interpreting the analysis results. Work with the system begins with
launching the program executable file and is demonstrated using the example of analyzing the factors
involved in shaping vector image quality (Figure 4).

¢ Factor Priority Determination - | X

Factor designation: \J Number of factors: 6 5 Create matrix Define ranks Build priority model
Matrix and semantic network  Hierarchy analysis and ranking Factor priority model
Reachability matrix Semantic network
Vi v2 vi V4 V5 V6
Vi 1 1 1 1 0 1 Vi e——wvi—— [\
V2 0 1 1 1 0 1 - —
~— -

V3 0 [} 1 1 1 1 p / |‘ \\ ~_ _— |
v4 0 0 0 1 0 0 / | \ . - /
V5 0 0 0 0 1 1 i | _V2-ve S~ -2
V6 0 0 0 0 0 1 et S~ |

// vi-v3 N~ \

- [ \
s \ .
¥ ~ V3-V6 S
~ \
. Ai R ~
va VI-V4 N T W
V3vs \ 2V
| \ '
| VI-VE
|

| ./

| |/

. v

Vs . v, 0w

Figure 4. Initial page of the information system for determining the significance level of factors.

The main application window appears on the screen, with the interface organized as a control
panel in the upper part and a multi-page structure in the central area. The control panel contains the
main system configuration elements and buttons for performing key operations. The page structure
provides a logical separation of the different stages of the analytical process.

In the factor designation field, the user can set a prefix that will be used to identify the system
elements (any symbol or letter, according to the specifics of the subject area). Next, the required
number of factors is specified using the corresponding field. After setting the required parameters,
the user activates the matrix creation button. The diagonal matrix elements, which represent the
trivial influence of each factor on itself, are highlighted in gray and are not editable. The elements
outside the main diagonal are presented as editable white fields. Their initial value is zero. The user
can enter zero or one using the corresponding keys on the keyboard. The system ignores any other
symbols to prevent erroneous entry of incorrect data.

Each modification of a matrix element is immediately reflected in the visualization of the
semantic network located on the right side of the first page of the interface.
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After completing the construction of the reachability matrix, the user activates the rank
determination button located on the control panel. This initiates the process of computing all
structural characteristics of the factors and an automatic transition to the second page of the interface

(Figure 5).
§ Factor Priority Determination - [m} X
Factor designation: | V Number of factors: |6 5] | Creatematrix  Define ranks Build priority model

Matrix and semantic network Hierarchy analysis and ranking  Factor priority model
Factor ranking

Factor s1i s2j s3j s4i vij vaj V3 vaj VFi Rank Priority
1 4 6 0 0 40 30 0 0 130 & 1
2 3 3 1 0 30 15 -10 0 95 o) 2
3 3 1 2 1 30 5 -20 -5 70 4 3
4 0 0 3 3 0 0 -30 -15 15 2 3
B 1 0 1 2 10 0 -10 10 50 3 4
6 0 0 4 4 0 0 -40 -20 0 1 6
Select factor: [v2 | |Build connection trees
Graphical representation of hierarchy
Graph of direct and indirect influences Graph of direct and indirect dependencies
o ® o &

Figure 5. Hierarchy analysis and ranking.

On this page, a table of ranking results is located in the upper part. Analysis of the hierarchies
of influences and dependencies is performed by selecting the required factor and constructing the
corresponding graphs. After completing the analysis of hierarchical structures, the user can proceed
to constructing the final model of hierarchical factor influence by activating the corresponding button
on the control panel. This action initiates a transition to the third page of the interface and the
generation of the resulting visualization (Figure 6).

§ Factor Priority Determination — [m] X

Factor designation: | V Number of factors: |6 (2| | Create matrix|  Define ranks Build priority model

Matrix and semantic network  Hierarchy analysis and ranking  Factor priority model

QUALITY

+—— V1 = Priority: 1 (Rank: 6)
D — V2 — Priority: 2 (Rank: 5)
+—— V3 — Priority: 3 (Rank: 4)
- V5 — Priority: 4 (Rank: 3)

-—— V4 — Priority: 5 (Rank: 2)

4—— V6 — Priority: 6 (Rank: 1)

Figure 6. Construction of the factor influence hierarchy model.

Thus, the highest level of significance belongs to the factor «coordinate accuracy» " , since it is
the source of all spatial data and determines the allowable accuracy limits for the remaining
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n

parameters. It is through that the ability to describe complex shapes is realized or constrained.

Therefore, its influence is systemic and irreversible in nature.

The second level of significance belongs to the factor «<number of nodes» V2 , which is directly
related to the implementation of coordinate-based description and determines the level of detail of

the geometric model within the given accuracy. "2 functions as an optimization parameter between
shape adequacy and the complexity of its representation. This determines its substantial, but

subordinate, influence. The factor «path topology» £ occupies a middle position in the hierarchy.
It does not create geometry, but it determines the correctness of structural relationships between

Vi

elements. The influence of "? manifests itself at the level of logical organization of objects, ensuring

the consistency of geometry with processing and interpretation algorithms. The color model " has
lower significance, since its influence is realized after the geometric structure is formed. It does not
change the spatial characteristics of the image, but it determines the correctness of presenting the

result in different environments. Line thickness * belongs to parameters of visual presentation and
has a local nature of influence. Its significance is limited to the level of perception and reproduction.
Changing this factor does not violate the integrity of the geometric model, which substantiates its
lower position.

The lowest level of significance belongs to the factor «file format» s , which is derived from all

other factors and reflects only the way they are recorded and transmitted. Y5 does not directly form
the quality of a vector image, but only determines the degree of preservation and compatibility of the
already formed characteristics.

It should be noted that the developed information system allows users to return to previous
stages of work and modify the input data in order to explore alternative scenarios of forming the
relationship structure.

5. Conclusions

The study implemented a comprehensive approach to determining the prioritization of factors
that shape vector image quality. To formalize the system of interdependencies among such
parameters as coordinate accuracy, number of nodes, path topology, line thickness, color model, and
file format, a reachability matrix was constructed. Hierarchical models were developed that
demonstrate the identified relationships and simplify the subsequent ranking procedure.

As a result of the performed ranking, a clear hierarchy of factor prioritization was established.
It was determined that the most significant factor that has a systemic influence on vector image
quality is «coordinate accuracy». At the same time, this factor received rank 6 and, accordingly,
priority 1. In contrast, the lowest level of significance was demonstrated by the factor «file format»
(rank 1, priority 6), since it mostly performs the function of data containerization. The obtained results
provide a holistic view of the role of each parameter in the process of vector graphics rendering. For
the practical implementation of the proposed methodology, an information system for factor
prioritization was developed, which automates the full analysis cycle: entering binary data to form
the reachability matrix, constructing a semantic network of factors, presenting hierarchical models of
relationships between factors, and a model of prioritized factor influence. The information system
was developed based on the object-oriented programming paradigm in Python using the Tkinter,
NumPy, and NetworkX libraries.

At the same time, the study has certain limitations related to the need to involve experts to verify
the directions of influence in the reachability matrix, which may introduce an element of subjectivity.
Further research may be aimed at automating the construction of influence matrices using deep
learning methods, as well as integrating the developed information system into a fuzzy-logic-based
vector image quality assessment system. In addition, due to the absence of dependencies on specific
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factors, this system is a universal tool and can be used to determine the significance of factors in any
subject area.
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