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Abstract
This article examines the perception of information through images in visual design, focusing on the 
cognitive and aesthetic aspects of the impact of visual elements on users. It analyzes how the form, color,  
organization, and context of images affect the ease of perception, memorization, and interpretation of 
information. The article also examines effective visual design principles that facilitate the perception of 
content, such as infographics, iconography, and minimalist composition. Examples of different types of  
images  are  given  and  recommendations  for  using  visual  strategies  to  increase  the  clarity  and 
attractiveness of information perception are provided. The results of the study emphasize the importance 
of a harmonious combination of aesthetics and functionality in visual design to improve user experience  
and effective presentation of information. The study used the expert evaluation method to identify and 
analyze image usability criteria. The pairwise comparison method was used to obtain the rank values of 
the selected usability criteria. Based on the results obtained, the weight and importance of each criterion 
compared  to  other  criteria  were  determined.  The  most  weight  was  given  to  the  context-dependent 
criterion,  the  least  to  the  composition  criterion.  The  conclusions  provide  suggestions  and 
recommendations on various image plans and their specific content. And from the point of view of their  
application, the importance of careful and balanced use of images in visual design is shown to achieve 
maximum effectiveness and attract the target audience.
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1. Introduction

Interface design is not just about layout, organization, and even editing. Today, interface design 
means providing value and meaning, bringing clarity, simplifying, explaining, reframing, attracting 
attention, persuading, and, in some cases, entertaining. For example, when we browse a website,  
we immediately understand whether it is pleasing to the eye or not. Consciously or unconsciously, 
we evaluate the interface that a company provides us. However, we rarely think about what makes  
a  design  attractive.  In  technical  terms,  visual  design  is  what  users  see  on a  website  or  other 
platform. Its main task is to improve the aesthetics of a design or product and make it user-friendly  
through the use of appropriate images, icons, and typography.

However,  it  is  worth noting that  visual  design is  a  broader  and more  global  concept  than 
aesthetics.  Ultimately,  designers  must  carefully  monitor  the  placement  of  elements  and  the 
attractiveness  of  platforms  in  order  to  create  an  optimized,  useful,  high-quality  and  beautiful 
interface. 
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In today's world of content marketing, the main goal of visual design is to capture the attention 
of the audience and keep it for as long as possible.

One of the key roles of interfaces is  interaction. Interfaces can illuminate,  explain,  activate,  
reflect  relationships,  connect  or  separate  people,  manage  expectations,  and  provide  access  to 
services.  The  process  of  designing  an  interface  is  not  an  art.  Interfaces  are  not  architectural  
monuments in themselves, but the fact that they perform certain tasks and their effectiveness can 
be measured.  However,  they can have more than just  a  purely practical  application.  The best 
interfaces  are  those  that  inspire,  evoke emotions,  surprise,  and enhance  the perception of  the  
world.

2. Literature review and problem statement

In the scientific literature, the problem of perception of information through images is considered 
from different points of view: psychological, aesthetic, cognitive and communicative. Researchers 
emphasize that images can significantly improve the understanding, perception and memorization 
of information due to the peculiarities of human vision and thinking. Scientific studies show that 
visual information is processed by the brain faster than written information. According to research 
in  the  field  of  cognitive  psychology,  dual  codes  (text  +  image)  contribute  to  more  effective 
memorization, as they activate verbal and non-verbal memory mechanisms.

Media studies show that visual elements (graphs, illustrations, infographics) simplify complex 
information  and  make  it  more  accessible  and  engaging  for  different  audiences.  Visual 
communication plays an important role in creating intuitive digital interfaces, marketing materials, 
and educational resources.

Thus, in their work [1], the authors paid attention to the issue of the value of visual perception 
by balancing the relationship between attractiveness and cognitive perception, which ultimately 
will help improve the quality of the visual environment. Experiments showed that when the spatial 
visual complexity was below a certain value, attractiveness was greater than cognitive load with 
advantages in spatial perception. At the same time, when the complexity exceeded a given number, 
cognitive load exceeded attractiveness, without advantages in spatial perception.

In [2], the authors of the study examined the question of which information is better perceived 
from food labels – in digital form or in the form of an image. The results obtained confirm the data  
that people, as a rule, process information better in the form of an image than in numbers. As the 
authors note in the work, the better perception of visual images compared to digital ones occurs  
mainly due to the activation of images created in our thinking.

Based on recent research in the field of visualization, the authors of the article [3] summarize  
the current work on immersive visualization from the perspective of multimodal perception and 
interaction in immersive environments. In addition, the paper discusses the problems and trends in  
the  development  of  immersive  multimodal  perception  and  interaction  methods,  and  explores 
potential areas for the development of immersive visualization design directions.

The issue of the difference between random visualization and regular visualization is considered 
in  the  work  of  the  authors  [4].  It  is  noted  that  random  visualization  differs  from  regular  
visualization in that it is not the main focus of a person’s attention and is not embedded in the  
environment in which a person is. This topic, as the authors note, is new in modern research. To  
clarify the role of this type of visualization, the authors conducted a study showing participants 
random visualization during the performance of the main task. The conclusions obtained from the 
results of this study showed that random visualizations effectively convey information without 
disrupting the main task, but working memory limitations should also be taken into account.

The results of the study [5] show that visualization usually induces the phantom effect. The 
study also found that anticipation helps to mitigate this effect. Although the results did not provide 
numerical values, they suggest that visual working memory and visualization literacy play a role in 
bias  susceptibility.  As  the  authors  of  the  study note,  these  results  are  the  first  steps  towards 



understanding the role of individual differences in susceptibility to cognitive biases in visualization 
contexts.

In  their  work  [6],  the  authors  note  that  scientists  usually  use  a  wide  range  of  colors  to  
demonstrate  their  research  results.  The  authors  point  out  that  this  use  not  only  distorts  the  
perception of the data obtained, but is also inaccessible to a part of the population. This is due to  
the fact that certain colors are highlighted over others, which distorts the perception of the data.  
Data should be provided without distortion and be publicly available.  The authors  make their  
assumptions in the use of the color scheme and invite discussion of this issue.

Quite interesting, in our opinion, is the study of the authors [7], which concerns the use of  
biophilic design in visualization. As the authors note, the connection of man with nature should be 
a key component in creating comfortable and favorable conditions indoors. Preliminary results 
indicate the effective impact of this design on human performance. The results of cognitive tests  
showed that audiovisual connection with nature can positively affect working memory and the 
efficiency of task switching. But it is also noted that the acoustic factor demonstrated a higher 
effect compared to the visual factor.

In [8], the authors compared the differences in human perception of dynamic and static images. 
The results of the experiment show that the visual cognitive effect was better for dynamic images  
than  for  static  images.  However,  the  emotional  impression  of  viewing  dynamic  images  was 
significantly affected by the time of presentation. This study, as the authors note, is the basis for  
developers and advertisers to improve the viewing and presentation of the proposed products.

The issue of interior design and room design is presented in [9]. These studies were conducted 
on people who differ in gender and age. They were asked to evaluate various rooms by size and 
design. As the study showed, natural biophilia was the most influential. Images were selected with 
high  brightness  and  natural  biophilia.  This  study  provides  an  in-depth  understanding  of  the 
complex multimodal interactions between interior design elements and personality aspects, as well 
as meaningful ideas for space planning.

The authors of the study [10] note that in the context of the modern information explosion, how 
to extract useful information from a large amount of  image data and transmit it  to users is  a  
complex problem. The study aimed to achieve effective image data exchange by building a sensor 
network simulation and using visual feature extraction methods. As a result,  a sensor network 
simulation was built to imitate the principle of operation of a biosensor system, which achieved the 
perception and understanding of the data carried by the image, as well as automatic acquisition and 
processing of  information from input images.  Research on the use of  visual  feature extraction 
methods to extract features that describe the content and structure of images, and apply them to  
the results  obtained as  a  result  of  sensor  network simulation,  to  accurately capture important 
information in image data. The research aims to convey the extracted feature information to users  
through  visual  means  and  present  the  extracted  feature  information  to  users  in  an  intuitive  
graphical form, so as to gain a more intuitive understanding of the meaning and characteristics of 
image  data,  improve  the  ability  to  understand  the  data  and  analyze  the  results.  This  method 
provides a  new solution for  the field of  image visualization data transmission,  which helps  to 
improve the efficiency and accuracy of data transmission.

As can be seen from the above review of modern scientific literature, we have not found any  
answer to the question of which images are better perceived by humans and in which situations. In  
our opinion, this issue is poorly researched and requires more attention in understanding.

3. Basics of the proposed research methodology

Our study proposed using the expert assessment method and the paired comparison or hierarchical 
analysis method. The expert assessment method is a method of forecasting and evaluating future  
behavioral outcomes based on expert forecasts. Our study proposed using the expert assessment 
method and the paired comparison or hierarchical analysis method. The expert assessment method 
is a method of forecasting and evaluating future behavioral outcomes based on expert forecasts.



When using the expert assessment method, a special group of experts is surveyed to identify 
specific variables necessary for assessing the issue under study. A prerequisite for the effective use  
of the expert assessment method is sufficient knowledge of the issue under study, a high degree of  
erudition, and the ability to give clear and comprehensive answers, including improvised ones. In 
addition, experts should not be interested in a specific solution to the problem. Experts are selected  
based on their official professional status, such as position, academic degree, or work experience.  
This selection ensures that the expert has a high level of specialization and extensive practical  
experience in the field. Among the experts who participated in our survey were ten specialists 
working in the IT industry with over 5 years of experience in UX/UI design [11, 18].

In practice, the expert assessment method is a forecasting method, the main criterion of which 
is to reach a consensus among all members of the expert group. Organizationally, it looks like this. 
Experts with knowledge in related fields answer detailed questions in a questionnaire concerning 
the issue under study. Each expert records their opinion on the issue and shares their answers with 
colleagues. If their expectations differ from the opinions of others, the expert must explain why. 
The procedure is then repeated until the experts reach a consensus. In this case, anonymity is 
necessary to avoid the possibility of collective reflection on the problem situation.

One method of group expert assessment is the Delphi method [12, 13], in which a group of 
experts conducts several expert surveys (often three or four times) to select the best solution. The  
Delphi method, also known as the Delphi technique or the Delphi oracle method, comes from the 
name of the ancient Greek city of Delphi, where the oracle lived in the temple of Apollo. The words 
of the chief oracle were accepted as indisputable and true.

The goal of the Delphi method is to improve the group approach to forecasting and assessment  
by mutually critiquing the opinions of individual experts without direct contact between them and 
while maintaining the anonymity and protection of opinions.

Decision-making  theories  and  methods  are  typically  used  in  conditions  of  uncertainty,  i.e., 
when  there  is  incomplete  information  about  a  situation,  phenomenon,  or  object  model,  and 
decision-making involves the risk of making the wrong decision. Decision-making is understood as 
a  specific  process  of  human activity  aimed  at  choosing  the  best  option  from among  possible  
actions.

Consequence  analysis  plays  an important  role  in  decision-making.  Most  decisions  made by 
humans  do  not  allow for  accurate  calculation  and assessment  of  consequences.  One  can  only 
assume that a particular decision will lead to a certain result. Of course, such assumptions may 
turn out to be wrong. This is because it is not always possible to take into account all the factors 
that influence the outcome of a decision. However, although computers are not as fast and accurate  
in their calculations, humans have the unique ability to quickly assess a situation, identify the main  
points, discard the secondary ones, compare conflicting assessments, and fill in the gaps with their  
own assumptions. This calls into question the need to create tools to help humans make decisions.

In the decision-making process, the decision-maker makes a conscious choice between several 
alternatives (e.g., plans, options, or methods, depending on the context). In making this choice, the 
decision-maker seeks to achieve a specific goal while taking responsibility for the consequences of 
their decision. Decision makers can be individuals or groups.

The  use  of  decision-making  methods  involves  constructing  an  appropriate  model  that  can 
formally represent the problem situation, i.e., the decision-making situation. The elements of such 
a model are a set of all alternatives from which the decision-maker chooses the best one. In order  
to ensure freedom of choice, the set of alternative decisions must contain at least two elements.  
There are currently many classifications of decision-making methods based on the use of different 
attributes. For the most part, decision-making methods are divided into two groups: methods for 
decision-making under conditions of certainty and methods for decision-making under conditions 
of uncertainty. Of the many well-known methods and approaches to decision-making, the most 
interesting  are  those  that  allow for  multi-criteria  and  uncertainty  and  enable  the  selection  of 
decisions  from  different  types  of  sets  of  alternatives  when  criteria  with  different  types  of 
measurement scales are available.



The  most  promising  methods  for  decision-making  under  uncertainty  are  the  methods  of 
decomposition of expected utility theory, hierarchical analysis methods, and fuzzy set theory. This 
choice is due to the fact that these methods meet the requirements of universality, consideration of  
multi-criteria  selection  in  conditions  of  uncertainty  from  a  set  of  discrete  or  continuous 
alternatives, simplicity of preparation, and maximum simplicity of processing expert information.

The T. Saaty hierarchy analysis method was proposed by American mathematician T. Saaty in 
the late 1970s. This method breaks down a specific problem into simpler components and gradually 
prioritizes them by evaluating them using pairwise comparisons. The hierarchy analysis method 
covers the procedure of synthesizing a set of judgments, prioritizing criteria, and searching for 
alternative solutions [14, 15]. An important advantage of this method is that it provides a clear 
description of the judgments of experts and decision-makers, as well as a clear understanding of 
the structure of  the problem—the complex elements of  the problem and the interdependencies  
between  them.  Complexity  is  characterized  by  numerous  interactions  between  subjective  and 
objective  factors  of  various  types  and  importance,  as  well  as  between  groups  of  people  with 
different goals and conflicting interests. These situations determine the probability of choosing one 
of the alternatives without a certain compromise. Problem solving using hierarchical analysis is a 
step-by-step process of prioritization. It includes the following elements: defining and identifying 
the problem; decomposing the problem into a hierarchy of tasks; identifying criteria for evaluating 
task solutions;  constructing matrices  of  pairwise  comparisons  of  criteria;  calculating priorities; 
synthesizing priorities; checking consistency.

Completing these steps within the framework of  the hierarchical  analysis  method makes it 
possible  to  obtain  an  objective  quantitative  assessment  of  the  weights  of  all  elements  of  the 
hierarchical structure that are relevant to the problem. This method involves constructing a matrix  
of pairwise comparisons. The priority matrix is determined by comparing the elements of each 
hierarchy with each other. In the hierarchical analysis method, elements are compared in pairs 
depending on their impact on overall characteristics. The resulting matrix is positive and inversely 
symmetric. If the phenomenon being compared is one for which a specific measurement system is 
provided  (e.g.,  assessment  of  weight,  length,  distance),  the  actual  relationships  between  the 
measured values are entered as relationships between table elements. In the case of qualitative  
assessments  (e.g.,  comparison of  criteria),  pairwise  comparisons  can be  made using judgments 
about the relative importance of components. These judgments are expressed quantitatively using 
a specially developed scale of relative importance: the Saaty method recommends a special scale 
from 1 to 9, according to which components of equal importance are assigned 1, weak significance 
- 3, significant advantage - 5, strong advantage - 7, absolute advantage - 9. At the same time, the  
values 2, 4, 6, and 8 are used as intermediate values between two adjacent components that have  
received ratings of 1, 3, 5, and 7, respectively [16].

The relative importance of any element compared to itself is equal to one, i.e., the diagonal of 
the matrix consists of ones. When filling in the matrix, the property of reverse symmetry is used: 
symmetrical cells are filled with reverse values.In order for numerical comparisons to be valid, no 
more than 7–9 elements should be compared. If there are more than 7–9 elements to be compared 
at the same level, hierarchical decomposition must be performed. The elements are grouped, and 
classes of 7–9 elements in each are compared.

4. Research results

When testing the usability of images, it is important to evaluate various aspects that affect users' 
perception and interaction with these images. Let's analyze the criteria for image usability testing: 
perception – users should easily perceive the image and understand its content; the image should 
be clear and vivid enough; effectiveness – the image should achieve its goal; for example, if it is a 
link image, users should be able to click on it correctly; emotional response – it is important to 
assess  how the  image  affects  the  emotional  state  of  users,  does  it  evoke  positive  or  negative 
emotions?; context dependence – the image should correspond to the context in which it is used,  



for example, images on a page about children should be relevant to this topic; color and contrast – 
colors in the image should be chosen with accessibility and clarity in mind, and there should be 
sufficient contrast between objects in the image; loading and display speed – in web design, images 
should load quickly so as not to slow down users; composition – the arrangement and placement of 
objects in the image should be logical  and aesthetically pleasing; Size and scalability – images  
should be the optimal size for display on different devices and scalable without loss of quality.  
Captions and tooltips – if  necessary, images should be accompanied by captions or tooltips to 
explain their meaning. Brand identity – images should be consistent with the brand identity if this 
is important for the project.

These criteria help ensure that images meet user needs and achieve specific project goals. They 
can be adapted and expanded depending on the specific context and testing tasks.

4.1. Conducting an expert survey

So, let's assess the impact of images on the perception of information in visual design. We will  
conduct an expert survey on the extent to which different types of images in visual design meet the 
requirements  of  perception,  emotional  response,  context  dependence,  color  and  contrast,  and 
composition (using a 5-point rating scale). Table 1 is filled in by the expert.

Table 1
Results of expert analysis

Based on the results of the experts analysis, summary Table 2 was completed regarding the 
perception requirement.

Requirements
Image

photographs illustrations pictograms visualization

perception 5 2 4 3

emotional reaction 3 5 2 4

context-dependent 2 4 5 3

color and contrast 5 4 2 3

composition 2 5 3 4



Table 2
Expert evaluation of images based on the criterion of "perception"

Let  us  construct  a  graph  (Figure  1)  showing  of  the  experts'  assessments  according  to  the 
“perception” criterion.

Figure  1: A  visualization  that  clearly  shows  the  ratings  of  experts  based  on  the  criterion  of 
"perception".

We continue our research. Based on the results of expert analysis, we have completed summary 
Table 3 regarding the criterion of “emotional response.”

Table 3
Expert evaluation of images based on the criterion of "emotional reaction"

We build a graph (Figure 2), which displays the assessments of experts.

Image
Experts

1 2 3 4 5 6 … N

photographs 5 2 4 4 3 4 3

illustrations 3 5 3 4 3 4 4

pictograms 2 4 5 3 5 4 3

visualization 5 4 2 4 3 4 3

Image
Experts

1 2 3 4 5 6 … N

photographs 5 4 3 4 3 4 4

illustrations 3 5 4 5 3 5 5

pictograms 2 3 5 3 5 4 3

visualization 5 2 2 2 3 2 2



Figure  2: A  visualization  that  clearly  shows the  ratings  of  experts  according  to  the  criterion 
"emotional reaction".

Based on the results of  the expert analysis,  summary Table 4 was completed regarding the 
criterion of context dependence.

Table 4
Expert evaluation of images using the “context-dependent” criterion

We construct a graph (Figure 3) showing of the experts' assessments according to the criterion  
“dependence on context.”

Figure 3: A visualization that clearly shows of experts ratings based on the "context-dependent" 
criterion.

Based on the results of the expert analysis, summary Table 5 was completed for the criterion 
“color and contrast.”

Image
Experts

1 2 3 4 5 6 … N

photographs 2 4 3 3 3 4 5

illustrations 3 5 4 5 3 5 4

pictograms 4 3 5 4 5 4 3

visualization 5 2 2 2 3 2 2



Table 5
Expert evaluation of images based on the criterion of "color and contrast"

We construct a graph (Figure 4) showing the experts' assessments for this criterion.

Figure 4: A visualization that clearly shows the ratings of experts based on the criterion "color and 
contrast".

Based  on  the  results  of  the  experts  analysis,  summary  Table  6  was  completed  for  the  
“composition” criterion.

Table 6
Expert evaluation of images based on the criterion of "composition"

We construct a graph (Figure 5) showing the experts' assessments for this criterion.

Image
Experts

1 2 3 4 5 6 … N

photographs 2 5 3 3 3 3 3

illustrations 3 4 4 5 3 5 4

pictograms 4 3 5 4 5 4 5

visualization 5 2 2 2 3 2 2

Image
Experts

1 2 3 4 5 6 … N

photographs 2 4 3 3 3 4 5

illustrations 3 5 4 5 3 5 4

pictograms 4 3 5 4 5 4 3

visualization 5 2 2 2 3 2 2



Figure  5: A  visualization  that  clearly  shows  the  evaluations  of  experts  according  to  the 
"composition" criterion.

4.2. Application of the pairwise comparison method

Using the pairwise comparison method,  we will  conduct  a  criteria  analysis.  This  method,  also 
known as hierarchy analysis, is used in decision-making and other areas where it is necessary to 
compare alternatives in terms of their importance or advantages. This technique helps to rank or 
select options based on their relative importance. First, we will make a list of all the alternatives  
(image features) that we need to compare or rank. For convenience, we will give them certain  
designations:  h1 - perception;  h2 - emotional response;  h3 - dependence on context;  h4 - color and 
contrast; h5 – composition.

For each pair of characteristics (criteria), we will compare the characteristics that are key to the 
decision. Next, we will determine the weight or significance of each characteristic or criterion in 
comparison with others. For each alternative, total scores (Table 7) are calculated based on the 
results of pairwise comparisons and weighting coefficients using the method described above.

Table 7
Total scores and ranks of alternatives

To  assess  the  consistency  between  experts,  we  will  use  the  concordance  coefficient.  The 
concordance  coefficient  is  a  statistical  indicator  used  to  measure  the  degree  of  agreement  or 

Criteria
Experts

∑ ∑2 Rank
1 2 3 4 5 6 7 8 9 10

h1 6 6 7 6 5 7 5 6 7 5 60 3600 25

h2 2 3 3 5 3 2 5 2 4 4 33 1089 43

h3 1 5 1 4 5 1 2 2 2 3 26 676 52

h4 2 4 3 3 4 3 4 4 2 2 31 961 34

h5 6 7 6 8 6 8 6 7 6 5 61 3721 17

Sum 211 10047



concordance between evaluators who determine categories for the same object. It takes values from 0 
to 1, where 0 means no agreement and 1 means complete agreement. 

The concordance coefficient  is  often used to  assess the reliability  of  expert  assessments.  For 
example, it can be used to assess how well different experts agree in their assessments of product  
quality, marketing campaign effectiveness, or scientific research results.

This coefficient takes into account random concordance that may arise as a result  of random 
selection of categories. The main idea is to measure the degree of agreement that exceeds random 
agreement.

The concordance coefficient is calculated by the formula:

K =
12 xS

m2 (n3 -n)
,

(1)

where K - concordance coefficient; S - average sum of ranks; m - number of experts; n - number 
of evaluated factors.

S=∑
j=1

n

(∑
i=1

m

xij -
1
2
m (n+1)2), (2)

Taking the data from Table 7, we calculate the concordance coefficient:

S=10047 -
2582

9
=10047 - 4946=5101 ,

K =
12×7779

102 (93 - 9)
=
61212
72900

-0,9.

The obtained value of the concordance coefficient indicates the proper consistency of expert  
assessments.

To compare the consistency of expert judgments, we will use a matrix of pairwise comparisons 
and a consistency index. Therefore, to determine the numerical weight of the relevant criteria, it is  
necessary to construct a matrix of pairwise comparisons A=(aij), which is inversely symmetric and 
corresponds  to  the  ratio  aij=1/aji.  When performing  the  assessment,  the  expert  determines  the 
extent to which one criterion prevails over another. To do this, they use the Saati scale of relative 
importance of objects, which was mentioned above [16].

The pairwise comparison matrix (Table 8) allows pairwise comparisons of elements at each level  
of the hierarchical structure. This method makes it possible to assess the importance of factors at 
different levels of the hierarchy.

Table 8
Pairwise comparison matrix

1 2 3 4 5

h1 h2 h3 h4 h5

1 h1 1 3 2 3 3

2 h2 1/3 1 3 5 4

3 h3 1/2 1/3 1 3 3

4 h4 1/3 1/5 1/3 1 1

5 h5 1/3 1/4 1/3 1 1



The components of the principal eigenvector are calculated as the geometric mean in the row of 
the matrix:

V n=
V i

∑
i=1

n

V i

,
(3)

Vn = (0,365; 0,299;  0,178; 0,076;  0,08).  The consistency of the factor weights is calculated by 
multiplying the priority vector (Vn) by the pairwise comparison matrix.

The approximate value of λmax for assessing the consistency of expert judgments is calculated as 
the arithmetic mean of the vector components [17].

We get the vector Vn2= (5,72; 5,54; 5,22; 5,18; 5,14).
The next step is to determine the assessment of the consistency of expert judgments. λmax:

λmax=∑
j=1

n

M jV j .
(4)

From the calculations we get  λmax = 5,36, which is the main characteristic for establishing the 
degree of consistency of expert judgments, regarding pairwise comparisons of criteria in problems 
with linguistically uncertain quantities,  for their solution the theory of fuzzy sets is  used.  The 
assessment of the obtained solution is determined by the consistency index:

IU =
λmax -n

n -1
.

(5)

Result IU=0,09.

Table 9
Consistency index value

Comparing the value of the consistency index and the tabular one for 6 objects, we obtain the 
inequality 0,09<0,1x1,24. This inequality indicates proper consistency of expert judgments.

5. Discussion of the research results

In general, the pairwise comparison method is a valuable tool for comparing objects according to a 
specific  characteristic.  It  is  effective,  accurate,  and  reliable,  but  can  be  labor-intensive  when 
comparing a large number of objects. From the results obtained, which are presented in Table 7, we 
can say that the highest rank, and therefore the most significant in creating the visualization, was  
the  h3 indicator -  context dependence.  The least  significant,  based on the results  obtained and 
calculations  performed,  in  our  case  was  the  h5 indicator  –  composition,  which  was  the  least 
significant and received the lowest rank.

In web design, different types of images serve different functions, and each type of image is 
designed for a specific task or purpose. Logos and brand elements reflect brand identity. They help 
users easily recognize and associate a website with a particular brand or company. Illustrations and 
graphics are used to visualize information or concepts. They can help explain complex ideas, create 
infographics, and make content more appealing. Photos can be used to showcase products, services, 
employees, and to create atmosphere and mood. They add visual content and realism to a website.  

Number of 
objects 3 4 5 6 7 8 9 10 11 12 13 14 15

Index 
reference 
value

0,58 0,90 1,12 1,24 1,32 1,41 1,45 1,49 1,51 1,54 1,56 1,57 1,59



Icons serve as a quick and concise representation of functions, actions, or categories. They facilitate 
navigation and identification of  functions on a website.  Background images are used to create 
atmosphere and reflect the style of a website. They can be an important part of web design and add 
depth.  Banners  and  promotional  images  are  used  to  draw  attention  to  promotional  offers,  
advertising  campaigns,  or  important  messages.  They  can  be  links  to  promotions  or  products. 
Slideshows and carousels are used to scroll through different images or messages on the home page 
or other pages of the website. They allow you to display a lot of information in a limited space. 

Symbols and drawings can be used to create unique and interesting designs that stand out from 
the competition. Animation, such as GIF images or videos, can add dynamism and attract attention. 
It is used to show actions, processes, or demonstrate products.  Art graphics are used to create 
artistic and creative web designs. They can be important for websites that aim to impress with an 
artistic approach.

The use of different types of images opens up a wealth of opportunities for web design and 
allows you to create more informative and engaging content for users.

Therefore, images have a significant impact on the perception of information in visual design.  
They not only complement the text, but also make the content more accessible and emotionally 
rich. The use of appropriately selected images has a significant impact on the emotional state of the 
audience. Emotionally charged graphic elements facilitate easier understanding and memorization 
of information. Of course, images can be a powerful tool for reinforcing key messages or ideas. 
Their use helps draw attention to important aspects and make content more memorable.

They can help: distinguish your messages from others and make them more appealing to view;  
be used to present data, ideas, or processes in a more understandable form; be used to create a  
positive or negative mood or to evoke certain emotions.

It is important to use images thoughtfully so that they are effective and do not distract from the 
main message. Here are some tips for using images: use images that are relevant to your message; 
use images that are high quality and well executed; use images that are clear and understandable; 
don't use too many images, as this can be distracting.

Using images in combination with text can be an effective way to convey information and leave  
a strong impression.

It is worth noting that images clearly help in the structural organization of content, making it  
more accessible and easier to read. They add visual hierarchy and organize information. Using 
images that match the brand style helps to strengthen the brand image and create a unified visual 
identity. In turn, the contextual use of graphic elements is an important component in ensuring 
their relevance to the topic and content. They should complement the content and carry additional 
meaning.  It  is  also  important  to  take  user  feedback  into  account  and  analyze  analytics  to 
continuously improve the use of images and their impact on content perception.

All these aspects demonstrate the importance of thoughtful and careful use of images in visual 
design to achieve maximum effectiveness and engage the target audience.

6. Conclusions

In our opinion, the value of this work lies in the comprehensive combination of visual analysis  
methods  with  mathematical  tools  for  multi-criteria  assessment,  which  made  it  possible  to 
quantitatively determine the impact  of  different  types of  images on the effectiveness of  visual 
design.

In  most  studies,  evaluation  is  qualitative  or  descriptive.  This  study  is  the  first  to  create  a  
formalized hierarchical model of criteria that determine the effectiveness of image use (aesthetics,  
informativeness, relevance, emotionality, ease of perception, etc.) and to perform a quantitative 
calculation of priorities through pairwise comparisons by experts. This ensured the objectification 
of design decisions, which are traditionally considered subjective. 

The study combined expert opinion and image characteristics (type, style, complexity, semantic 
load, degree of abstraction). This made it possible to obtain a generalized evaluation system that  



works not only at the level of aesthetics,  but also at the level of functional correspondence of  
images to design tasks.

Quantitative weight coefficients of the influence of different types of images on user perception 
have been substantiated. These results can be used as data for modeling UI/UX design, multimedia  
publications, and web interfaces.

Based on the hierarchy analysis method, an algorithm for selecting the optimal type of images 
according to specific criteria has been developed. In other words, the developed model can be used 
as a decision-making support tool for designers,  multimedia publication developers, and UI/UX 
specialists.

Research shows that visual design can be the subject of quantitative analysis, not just creative 
interpretation.  This  opens up opportunities  for  integrating the  hierarchy analysis  method into 
automated design support systems.

Acknowledgements

The authors  are  sincerely  grateful  to  everyone who participated in collecting information and 
conducting the survey.  They are also grateful  to their  collaborators for their helpful  advice in 
choosing methods and ways to calculate the results.

Declaration on Generative AI

The authors have not employed any Generative AI tools.

References

[1] T. Chen,  L. Wang,  B. Huang,  J.Yu,  Y. Wu.  Pursued spatial  perception benefit  considering 
attractiveness and cognitive load: Appropriate visual complexity of indoor commercial space. 
Journal  of  Building  Engineering.  Volume  98,  1  December  2024,  111144. 
https://doi.org/10.1016/j.jobe.2024.111144.

[2] H. Jiang, Y. Wang, Y. Liu. A well-visualized effect: How nutritional content–equivalent labels 
influence healthfulness perceptions. Journal of Business Research. Volume 188, February 2025, 
115113. https://doi.org/10.1016/j.jbusres.2024.115113. 

[3] Y. Zhang, Z. Wang, J. Zhang, G. Shan, D. Tian. A survey of immersive visualization: Focus on 
perception and interaction. Visual Informatics. Volume 7, Issue 4, December 2023, Pp. 22-35. 
https://doi.org/10.1016/j.visinf.2023.10.003. 

[4] J.  Moreira,  D.  Mendes,  D.  Gonçalves.  Incidental  visualizations:  How  complexity  factors 
influence task performance. Visual Informatics. Volume 8, Issue 4, December 2024, Pp. 85-96. 
https://doi.org/10.1016/j.visinf.2024.10.005. 

[5] C. Pereira, T. Alves, S. Gama.  The phantom effect in information visualization.  Computers & 
Graphics. Volume 125, December 2024, 104109. https://doi.org/10.1016/j.cag.2024.104109.

[6] F.  Crameri,  Y.  Yin,  G.  E.  Shephard,  P.  J.  Heron. Changing your perspective:  the impact of 
different  visualisation methods on seismic hazard maps. Canadian Journal of Earth Sciences. 
Volume 61, Issue 12, 11 September 2024, Pp. 1264-1282. https://doi.org/10.1139/cjes-2023-0123.

[7] A. Latini, S. Torresin, T. Oberman, E. Di Giuseppe, F. Aletta, J. Kang, M. D'Orazio. Effects of 
Biophilic Design interventions on university students' cognitive performance: An audio-visual 
experimental study in an Immersive Virtual office Environment. Building and Environment. 
Volume 250, 15 February 2024, 111196. https://doi.org/10.1016/j.buildenv.2024.111196.

[8] H. Pei, X. Huang, M. Ding. Image visualization: Dynamic and static images generate users’ 
visual cognitive experience using eye-tracking technology.  Displays. Volume 73, July 2022, 
102175. https://doi.org/10.1016/j.displa.2022.102175.

[9] Yi-Kyung Hong, Ji Young Cho, Ze-Yu Wang. A study of interior design elements promoting 
the perception of healing considering gender and age: A multi-domain approach. Building and 

https://doi.org/10.1016/j.displa.2022.102175
https://www.sciencedirect.com/journal/displays
https://doi.org/10.1016/j.buildenv.2024.111196
https://doi.org/10.1139/cjes-2023-0123
https://doi.org/10.1016/j.cag.2024.104109
https://doi.org/10.1016/j.visinf.2024.10.005
https://doi.org/10.1016/j.visinf.2023.10.003
https://doi.org/10.1016/j.jbusres.2024.115113
https://doi.org/10.1016/j.jobe.2024.111144


Environment.  Volume  271,  1  March  2025,  112649. 
https://doi.org/10.1016/j.buildenv.2025.112649.

[10] Jin  Xu.  Image  data  visualization  and  communication  system  based  on  sensor  network 
simulation and visual feature extraction. Measurement: Sensors. Volume 33, June 2024, 101223. 
https://doi.org/10.1016/j.measen.2024.101223.

[11] S. Zhu,  G. Sun,  Q. Jiang,  M. Zha,  R.  Liang.  A  survey  on  automatic  infographics  and 
visualization recommendations. Visual Informatics. Volume 4, Issue 3, September 2020, Pp. 24-
40. https://doi.org/10.1016/j.visinf.2020.07.00

[12] N. Friedman, P. Desmarais, A. Henri-Bhargava, J. Pettersen, L. Lee, J. Fisk, R. Camicioli,  P. 
Mclaughlin,  V. Khanassov,  M. Freedman,  M. O'Connell,  M. Geddes.  Red  flags  for  remote 
cognitive assessment:  An expert consensus study using the Delphi method.  Journal of the 
Neurological  Sciences.  Volume  455,  Supplement,  December  2023,  121392.   
https://doi.org/10.1016/j.jns.2023.121392.

[13] V. M.  Tang,  C. Hanlon,  B. Le  Foll,  D. M.  Blumberger.  Assessment  and  management  of 
substance use during rTMS treatment  for  psychiatric  disorders:  Development of  a  delphi-
method-based expert consensus guideline.  Brain Stimulation.  Volume 16,  Issue 1,  January–
February 2023, Pp. 207-208. https://doi.org/10.1016/j.brs.2023.01.277.

[14] M. Haghighat, S. M. Mousavi, M. J. Naeini. Identifying and ranking of the main organizational 
resilience indicators  in  the  hospital  during the  COVID-19 pandemic:  A study using fuzzy 
Delphi technique (FDT) and fuzzy analytical hierarchy process (FAHP). Helion.  Volume 10, 
Issue 5, 15 March 2024, e27241. https://doi.org/10.1016/j.heliyon.2024.e27241.

[15] F. Khosravi, G. Izbirak. A framework of index system for gauging the sustainability of iranian 
provinces by fusing analytical hierarchy process (AHP) and rough set theory (RST). Socio-
Economic  Planning  Sciences.  Volume  95,  October  2024,  101975. 
https://doi.org/10.1016/j.seps.2024.101975.

[16] O. Tymchenko, N. Kunanets, S. Vasiuta, O. Sosnovska, O. Khamula. Synthesis and research of 
a  model  of  factors  of  infographics  compositional  design  with  elements  of  visual 
communication.  CEUR  Workshop  Proceedings,  2021,  2853,  pp.  317–329.  URL: 
https://www.scopus.com/record/display.uri?eid=2-s2.0-85104838092&origin=recordpage.

[17] O. Tymchenko, S. Vasiuta, O. Khamula. Optimization of the Mathematical Model of Factors of 
Composite  Design  of  Infographic.  International  Scientific  and  Technical  Conference  on 
Computer  Sciences  and  Information  Technologies,  2018,  2,  pp.  58–61,  8526673. 
https://doi.org/10.1109/STC-CSIT.2018.8526673. 

[18] I. Pikh, Y. Merenych. Semantic Models for Web Application Design. International Scientific 
Journal  “Computer  Systems  and  Information  Technologies”.  2025,  No  2,  pp.  20-26. 
https://doi.org/10.31891/csit-2025-2-2. 

https://doi.org/10.31891/csit-2025-2-2
https://doi.org/10.1109/STC-CSIT.2018.8526673
https://www.scopus.com/record/display.uri?eid=2-s2.0-85104838092&origin=recordpage
https://www.scopus.com/sourceid/21100218356?origin=resultslist
https://doi.org/10.1016/j.seps.2024.101975
https://doi.org/10.1016/j.heliyon.2024.e27241
https://www.sciencedirect.com/journal/heliyon/vol/10/issue/5
https://www.sciencedirect.com/journal/heliyon/vol/10/issue/5
https://doi.org/10.1016/j.brs.2023.01.277
https://doi.org/10.1016/j.jns.2023.121392
https://doi.org/10.1016/j.visinf.2020.07.00
https://doi.org/10.1016/j.measen.2024.101223
https://doi.org/10.1016/j.buildenv.2025.112649

	1. Introduction
	2. Literature review and problem statement
	3. Basics of the proposed research methodology
	4. Research results
	4.1. Conducting an expert survey
	4.2. Application of the pairwise comparison method

	5. Discussion of the research results
	6. Conclusions
	Acknowledgements
	Declaration on Generative AI
	References

