Eng Int Syst (2026) 2: 235-244
© 2026 CRL Publishing Ltd

Engineering
Intelligent Systems

Information Display Interaction
System Design Based on Visual

Communication

Qin Wang!-2*

Lschool of Arts and Media, Nanchong Vocational and Technical College, Nanchong 637000, Sichuan, China

In the digital era, information display interaction systems are pivotal for advertising design, yet traditional solutions suffer from information overload,
inadequate interactivity, and mismatches between design and technology. To address these issues, this study develops a visual communication-based
information display interaction system for advertising. The system integrates four core modules: visual presentation with hierarchical information
processing, user data analysis via the Transformers model, personalized recommendations using collaborative filtering, and technical support with
multi-layered security safeguards. Experimental results validate its superior performance: the advertising click-through conversion rate reaches 4%,
doubling that of traditional advertising; in personalized recommendations, it achieves a precision of 0.82, recall rate of 0.78, and F1 score of 0.80,
outperforming other mainstream strategies; the average response time is 250.97 ms, with a request failure rate below 5% even under high load. This
system maintains robust stability and efficiency in high-concurrency scenarios, significantly enhancing advertising effectiveness. It not only proves
reliable in practical application but also offers valuable insights for the optimization of future advertising information display systems.
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1. INTRODUCTION

With the rapid progress of information technology [1-3],
especially the popularization of the Internet, mobile devices
and smart terminals, information display and interaction sys-
tems have been widely used in various industries. Whether in
industrial automation, smart home, medical care, finance and
other fields, the design and interaction quality of information
display systems have an important impact on the efficiency
of information transmission, timeliness of decisions, and user
work efficiency. However, traditional information display and
interaction systems generally have several design problems
such as information overload, overly complex interfaces, and
insufficient interactivity. These problems can easily make
users feel confused or overwhelmed when faced with a large
amount of information, resulting in poor operating experience,
which in turn affects work efficiency and decision-making
results. Therefore, how to optimize information display and
interaction design and improve user experience has become a
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core issue that needs to be urgently addressed in the current
information system design field [4-6].

In recent years, many scholars and designers have begun to
focus on the optimization of information display systems and
the improvement of interactive design. Minatoya et al. studied
an information display system with facial expressions, which
converts the information to be displayed into parts and facial
expressions to construct a facial chart. This morphological
data shows superiority in transmission speed, recognizability,
accuracy and multi-data transmission [7]. Kang et al. intro-
duced a desktop display system called "Reading Sharing"
that aims to improve social interaction by enhancing the
public reading experience of nursing home residents. The
results showed that the system effectively catalyzed and
encouraged people’s social interaction [8]. Kamarulredzuan
Moch et al. anticipated that their proposed user interface
display could help manage food waste. They designed the user
interface using a user-centered design method and focused
on the interface design process with usability goals. The
results showed that the designed user interface performed
well [9]. Although these studies have provided important
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ideas for the optimization of information display interactive
systems, existing research has focused mostly on one aspect,
often ignoring the problems of information overload and
insufficient interactivity, and there is still a large gap between
technical implementation and design effect. Therefore, how to
organically combine visual communication, interactive design
and technical implementation has become a difficult problem
requiring an urgent solution.

In order to address the shortcomings in existing research,
many scholars and designers have tried to improve the design
of information display systems through multidisciplinary
integration. In order to explore the interface design and im-
plementation of the airport general flight information display
system, Yang Qianyun proposed an interface design scheme
based on user experience, conducting system requirements
analysis and utilizing a functional design, implementing the
scheme through front-end technology [10]. Kristiadiet al.
used Ethernet audio, information display system and IoT tech-
nology to build an Internet-based communication channel for
disaster relief and patient monitoring during flood disasters in
hospital environments [11]. Sakaneet al. proposed a compact
optical system that forms a long-distance floating image by
means of a Fresnel lens in a reflective aerial imaging optical
system. Through this method, a prototype long-distance
floating aerial display system using a large Fresnel lens was
developed [12]. However, although these methods have been
successful in specific areas, they have not completely solved
the adaptation problem in cross-platform and multi-terminal
environments, and often fail to fully balance the combination
of interactivity and technical implementation.

In this study, we design an information display inter-
action system based on visual communication specifically
for advertising information presentation. The system uses
technologies related to visual communication [13-15] to
present and display information visually, in order to improve
the readability of advertising information. The Transformers
[16-18] model is applied to model and analyze user data.
The training goal is to maximize user interest. Based on the
Transformers model, collaborative filtering algorithms [19—
21] are used to implement user-based advertising information
recommendations, and users are enabled to customize the
system interface. = According to experimental analysis,
the advertising effect of this system is significantly better
than that of traditional advertising. Compared with other
recommendation strategies, the personalized recommendation
implemented by this system shows obvious advantages. Over-
all, the system can provide excellent performance in terms of
response speed and stability, meet user needs, and show good
performance and stability. Under high load conditions, the
system can still run stably and has certain flexibility and fault
tolerance. In practical applications, the system can signifi-
cantly improve the effectiveness of advertising and provide
an effective solution for the advertising industry in terms of
processing large-scale data and high-concurrency scenarios.

2.  INFORMATION DISPLAY
INTERACTION SYSTEM DESIGN

The system design in this paper comprises four modules:
visual display and information presentation module, data
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processing and analysis module, intelligent interaction and
personalized customization module, and technical support and
security module.

2.1 Visual Presentation and Information
Display Module

The visual presentation and information display module is
the core module of the entire information display system,
responsible for presenting advertising information to users
through visual communication. The design goal is to help
users quickly obtain the required information through a clear,
concise and attractive interface layout, and to improve the
readability, visibility and comprehensibility of information
through appropriate visual presentation.

In order to help users quickly understand advertising
information, it is first necessary to organize the information
hierarchically through visual elements. The hierarchical
structure design can guide users to quickly find the most
important advertising information and ensure the overall
readability and simplicity of the system. In the design of
this module, a hierarchical classification formula is used to
help the layering of information display:

Layer = a x Importance + B x Proximity + y x Frequency
(1)

Importance refers to the criticality of information. It can be
highlighted by using larger fonts, different colors, and special
graphics. Proximity corresponds to the order and position
of information. Important information should be placed at
the top or center of the page to reduce the visual burden on
users. Frequency indicates how often users view information.
Information that users view frequently can be highlighted with
unique visual logos.

When designing, the font style is extremely important.
In order to determine the hierarchy of different texts, the
following formula is used to calculate the visual weight of
the text:

Vi=ki xSg+kaxWyg+ksxCy 2)

where Vy represents the visual weight of the font, Sy
represents the font size, and important information uses a
larger font. Wy represents the font thickness, and important
information is highlighted in bold. C;y represents the font
color, and the conspicuity of information is enhanced through
color contrast. ki, k2, k3 represent the influence of font size,
thickness, and color on visual weight.

The system adjusts the color matching of the display
interface by the color difference between the background color
and the foreground color. The calculation formula is:

(L1 +0.09)

"~ (L2 +0.05) )

where L1 represents the relative brightness of brighter colors,

and L represents the relative brightness of darker colors.
The formula for calculating relative brightness is:

L=02126x R+0.7152 x G +0.0722x B (4)
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Table 1 User behavior data.

Data category Data item Data description
User basic information User ID Unique ID for the user
Location The user’s geographical location

Device information
Advertising interaction data ~ Advertising impressions

Advertising clicks

Advertising dwell time

Adpvertising preference data ~ User interest tags
Browsing history

Purchase behavior

The type of device with which the user is accessing the system
The number of advertising impressions viewed by users

The number of times users clicked on the advertising

The time a user stays on the advertising page after clicking on
the advertising

The user’s preferred advertising categories or topics

The categories of advertisings that users have viewed, the content
of the advertisings, and the specific attributes of the advertisings
User purchasing behavior guided by advertising

where R, G, B represent the standardized valuesof the three
components of red, green, and blue.

In order to help users understand complex information more
easily, graphical displays are used to design complex informa-
tion. Graphical displays (charts, graphs, etc.) can structure
data or information through intuitive visual elements, allowing
users to grasp the key points of information more quickly.

For the presentation of chart data, the following formula is
used to help determine the design of the chart:

n
Effective Visualization = Z
i=1

(Data Representation; x Perceptual Clarity;) (5)

Data Representation; is the representation of each data
element (such as bars, lines, dots, etc.), Perceptual Clarity;
represents the visual clarity of each data element, taking into
account the influence of factors such as color, shape, size, etc.,
and n represents the total number of data elements.

In the system, dynamic information display can help
users gradually grasp the information through animation and
progressive display. In this process, the dynamic effect not
only enhances the visual appeal, but also effectively reduces
the cognitive burden of users.

The duration of the animation should be adjusted appropri-
ately according to the complexity of the information to prevent
excessive animation from increasing the user’s waiting time.
The animation duration 7 is set by the following formula:

T =x xComplexity 4+ p x InformationVolume  (6)

where o represents the complexity of the information, p is the
amount of displayed content, and 7" represents the duration
of the animation in seconds. By adjusting the complexity
coefficient and the information coefficient, the animation
duration is reasonably set according to the specific situation
to ensure that the display of advertising information is neither
too long to cause redundancy nor too short to appear hasty.

2.2  Information Processing and
Analysis Module

In the system designed in this paper, the information
processing and analysis module plays a vital role because
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it directly determines the accuracy and effect of advertising
display. The main task of this module is to analyze user
behavior, advertising content and display effect in real time
to optimize advertising display and enhance the interaction
experience of the user.

2.2.1  Data Collection and Preprocessing

The purpose of data collection and preprocessing is to collect
user behavior data for subsequent processing. The collected
user behavior data is shown in Table 1.

The collected user data needs to be preprocessed by data
cleaning, normalization, and denoising.

For multi-dimensional user behavior data, the weighted
average method [22-23] is used for data integration; its
calculation formula is:

D(t) = _w; - Di(1) 7

i=1

where D(¢) represents the integrated data, D; () represents
the output of the i-th data, and w; represents the weight of
each data. The weight is adjusted according to factors such as
data reliability and real-time performance.

The collected data is processed for missing values. If a
value is missing, the mean is used instead:

D(t)ciean = Impute(D(t)) (8)

where Impute(D(t)) represents the process of supplement-
ing missing values, and the mean is used to fill missing values.

The data are normalized to ensure that their dimensions
are consistent, using the minimum-maximum normalization
[24-25] method:

D{(l‘) _ D;(t) — min(D;) )
77 max(D;) — min(D;)

where min(D;) represents the minimum value of the i-th data,
max(D;) represents the maximum value of the i-th data, and
le (#) represents the normalized data.

2.2.2  Data Analysis and Processing

The core goal of data analysis and processing is to model
the user’s behavior sequence and capture the dependencies
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between user behaviors. This paper uses the Transformers
model to process the collected data of different users to achieve
modeling and processing of different users’ behavior data.
The core of the Transformers model is the self-attention
mechanism that captures long-distance correlations by cal-
culating the dependencies between different positions. The
calculation formula for the self-attention mechanism is as
follows:
Q=XWp,K=XWg,V=XWy (10)

where X represents the processed user data,and Wo, Wi, Wy
represent the query weights matrix, key weight matrix, and
value weight matrix obtained through training.

The calculation formula for self-attention is:

T
Attention(Q, K, V) = soft max <%> \% (11

NG
okT

where dj represents the dimension of query and key, N
represents the similarity between query and key, and the
softmax function converts it into probability distribution, and
finally outputs the weighted value V.

Since the Transformers model itself does not contain
information about time or position, encoding is used to provide
information about each position in the sequence. The position
encoding formula is as follows:

. pos

PE(pos,2iy = sin (W) (12)
pos

PE (pos,2i+1) = €O (W) (13)

where pos represents the position index, i represents the
dimension index, and d represents the dimension of the word
vector. By adding position encoding to the input data, the
model can capture temporal information.

The encoder of Transformers consists of multiple self-
attention layers and feedforward neural networks. The output
of each layer is normalized after residual connection. The
calculation formula for the feedforward neural network is:

FFN(x) = max(0, x Wy + b))W> + b» (14)

where Wy, W; represent the weights matrix in the feedforward
neural network, b, by represent the bias terms, and the
activation function performs nonlinear transformation through
maximum selection.

The encoder output of the Transformers model is:

E = LayerNorm(x + FFN(x)) (15)

The multi-head self-attention mechanism [26-28] is in-
troduced to improve the expressiveness of the model. The
formula for multi-head attention is:

MultiHead(Q, K, V) = Concat(head;, head, . .
(16)
Each head; is calculated by a self-attention mechanism:

head; = Attention(QW2, KWK, vwY) (17)

where Wl.Q, WiK , W[.V represent the weights matrix of the
i-th head, and W© represents the output projection matrix.
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Through the attention mechanism of multiple heads, the model
can capture different information in multiple subspaces.

The Transformers model is trained utilizing user behavior
data and advertising content data. The training goal is to
optimize the model parameters by maximizing the user’s
interest in the advertisement so that the model can generate
efficient advertisement recommendations.

The cross-entropy loss function [29-30] is used to train the
advertisement click prediction task; its calculation formula is:

N
Loss = — Z)’i log(31) + (1 — yi) log(1 = i) (18)

i=1

where y; represents the true label (click or not click), and
y; represents the click probability predicted by the model.
In the ad recommendation stage, based on the trained model,
the system can generate personalized ad recommendations for
each user.

2.3  Intelligent Interaction and User
Customization Module

In the proposed system, the core goal of the intelligent inter-
action and user customization module is to optimize the user
experience. Through intelligent interaction and personalized
customization, the system can provide customized advertising
content and interaction methods according to the unique needs
and preferences of each user.

The key to intelligent interaction design is to ensure smooth,
simple and efficient user operations. This design process
includes the analysis of user historical operations, preferences,
and habits to identify their behavior patterns and predict
potential needs. In addition, the system should provide
instant feedback every time the user interacts, which can be
presented in a variety of ways such as visually, through sound
or vibration, to ensure a quick response and enhance the user
experience. Atthe same time, the system should automatically
adjust the interface and interactive elements according to the
user’s needs and behaviors in order to closely align them with
the user’s operating habits.

Personalization is one of the key ways to improve user
satisfaction. ~ The system can adjust the interface and
information display method according to the user’s interests,
needs and usage habits to achieve optimization that better
meets user needs. Specific designs include:

(1) Interface personalization: Users can adjust the interface
layout according to their own needs, such as adjusting
the theme, font, color, information display format, etc.
The system makes adaptive changes based on the user’s
personal preferences.

(2) Dynamic advertising recommendation: The system
automatically generates advertisements related to the
user’s interests based on the user’s behavior patterns
and historical records. This process is based on the
collaborative filtering algorithm, which predicts other
advertising information that the user may be interested
in by analyzing the user’s behavior data and rating data.

Engineering Intelligent Systems



Q. WANG

~ -
o . Learnimore” & &
g7 o N‘M b ? i

Figure 1 System interface design.

Table 2 Related technologies for implementing the system.

Technical field Technology Description

name
Front-end technology  React.js JavaScript library for building user interfaces
UI framework Ant Design For rapid development and design of interfaces
CSS Technology SASS Functions for enhancing CSS
Responsive design Bootstrap Ensures the system is adaptable to devices of various screen sizes
Back-end technology  Node.js Node.js as the back-end JavaScript runtime
API protocol RESTful API  Used for communication between different modules within the system
Data storage MongoDB Data storage solution, MongoDB supports non-relational data storage
Caching technology Redis Used to cache commonly used data and reduce database query pressure

The collaborative filtering algorithm is a recommendation
algorithm that makes recommendations based on the user’s
historical behavior or the behavior of other users. This paper
implements user-based collaborative filtering.

User-based collaborative filtering recommends advertising
information by analyzing the similarities between different
users. If two users have similar preferences in their past
behaviors, the system can recommend advertising information
to one of them that the other user may like.

In order to implement user-based collaborative filtering,
it is necessary to calculate the similarity between users.
The cosine similarity [31-32] calculation method is used to
measure the similarity between users:

n
Zizl Tui - Tvi
n 2 n 2
\/Zi:l Tui Zi=1 Ti
where r,;, ry; represent the click data of user u and user v on
adi.

For the calculation of similarity, the user-based prediction
formula is:

Sim(u, v) = (19)

ngNu sim(u, v) - (ru,v - fu)

ZveNu |sim(u, v)|

(20)

Tu,v =r, +

Through collaborative filtering-based analysis of user
behavior data, we can identify the types of ads that align more
closely with user interests. The system can then dynamically
adjust ad content according to these preferences to better meet
user needs.

The interactive interface of the system information display
is shown in Figure 1.
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In the system interface, users can search, view and browse
advertising information. The advertising information display
feature is designed as a carousel. Users can click the arrow to
view the previous or next advertisement. For advertisements
of interest to them, users can click Learn More to enter the
details interface. They can also forward or add products of
interest to the shopping cart through the function button in the
lower right corner. Users can directly click the close function
button in the upper right corner of the advertisement if they are
not interested in it. After closing the current advertisement,
the system can display the advertisements that may be of
interest to them. The function buttons on the right store
user information. Users can view their personal information
and modify it. The history button can be clicked to view the
history of the user’s browsing. The shopping cart button can
be clicked to choose the items to be added to the shopping cart.
The settings button can be clicked to customize the system-
related layout and design.

2.4  Technical Support and Security
Assurance Module

Technical support mainly includes the front-end, back-end,
database and other technologies used to implement the system.
Security assurance protects users’ personal information,
behavior data and other information. This module introduces
related technologies.

The technical support used to implement the system is
shown in Table 2.

As shown in Table 2, React.js is used in the front-end,
and the Ant Design framework is used in the user interface
(UI) design to quickly build a modern user interface. SASS
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is used to improve the functionality of CSS and enhance
the flexibility-of-style management. In addition, the system
implements responsive design through Bootstrap to ensure
consistent display on different devices. The backend uses
Node.js as the operating environment, and the modules
exchange data efficiently through the RESTful API protocol.
For data storage, MongoDB is used to support high scalability
and flexible data processing. At the same time, Redis is used
to cache data, thereby improving system performance and
reducing the burden on the database.

When users interact and make personalized recommenda-
tions, the system needs to store user preference information
(such as ad click records, favorites, ad search history, etc.).
To prevent sensitive data from being illegally accessed, the
Advanced Encryption Standard [33] (AES) is used to encrypt
the stored data:

C = Ex(P) 2L

where P represents plaintext data, Ej; represents the
encryption operation using the symmetric key k, and C
represents the ciphertext data stored in the database.

The decryption process is expressed as:

M = Dy (C) (22)

where Dy represents the decryption operation, and the key k
is used to decrypt the ciphertext C to restore the original data.
In order to ensure the secure transmission of data between
the client and the server, the system uses Rivest-Shamir-
Adleman technology [34] (RSA) during the user login

process:
C =P° mod (n) (23)

where P represents the user’s plaintext data, e is the public
key, n is the modulus of RSA, and C represents the encrypted
ciphertext data.

The decryption process is expressed as:

M=C? mod (n) (24)

where d is the private key, which is only held by the server,
and M represents the decrypted data.

The system in this paper uses the SHA-256 hash algorithm
[35-36] to encrypt sensitive data such as user passwords and
account information. The hash algorithm maps data into a
hash value of fixed length, and the original data cannot be
reversed, which ensures that user passwords and other data
cannot be directly deciphered even if they are stolen. The
hash process is expressed as:

H =SHA —256(P) (25)

where P represents the user’s plaintext data, and H is the
generated hash value. At the same time, the system stores
the password as a hash value instead of plaintext, further
improving the security of the system.

3. RESULTS DISPLAY

3.1 Advertising Effect Evaluation

It is very important to analyze the advertising effect of
the information display interactive system based on visual
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communication because it is related to the accurate delivery
of advertisements, user experience and commercial returns.
By monitoring the click-through rate, conversion rate and
user feedback of ads, the recommendation algorithm can be
optimized, the relevance and personalization of ads can be
improved, and user engagement can be increased; moreover,
the number of irrelevant ads can be reduced, as can ad fatigue.
An experiment was conducted to analyze the advertising
effects of the system designed in this paper and compare them
with the traditional method of advertising. The same initial
number of impressions (5,000) was controlled to analyze the
conversion of the two delivery methods in the display-click-
add to cart-purchase process. The funnel diagram in Figure 2
depicts the results.

According to data in Figure 2, the advertising effect of this
system is significantly better than the traditional advertising
effect. The probability of advertisements from display to
click is 30%, which is higher than the 20% of traditional
advertisements. The conversion rate from adding to the
shopping cart to purchase is 17%, while the traditional
advertisement is 13%; the overall conversion rate is 4%,
which is twice that of traditional advertisements (2%). These
data show that the proposed system not only attracts more
clicks, — it can also improve the conversion from clicks
to purchases, demonstrating the advantages of the system in
improving advertising relevance, increasing user participation
and encouraging users to make purchases.

3.2 Personalized Recommendation Effect

In order to comprehensively evaluate the performance of the
advertising recommendation system, the effect of personal-
ized recommendation was analyzed. The analysis was con-
ducted to compare the recommendation effects of five types of
recommendation algorithms: collaborative filtering, content-
based recommendation, the system designed in this paper,
hybrid recommendation and deep learning recommendation.
The main analysis was conducted to determine the accuracy,
recall rate and F1 score of personalized recommendation. The
results are shown in Table 3.

As shown in Table 3, the system designed in this paper
performs significantly better than other recommendation
strategies in terms of precision (0.82), recall (0.78) and
F1 score (0.80), indicating that the system has significant
advantages in accuracy and comprehensiveness of recom-
mendations. Compared with the system proposed in this
paper, the collaborative filtering algorithm is more prominent
in precision (0.72), but has a lower recall rate (0.68) and
a general overall effect (F1 score = 0.70). The content
recommendation strategy (precision of 0.70, recall of 0.65,
and F1 score of 0.67) performed the worst and failed to
meet user needs effectively. The hybrid recommendation
algorithm (precision of 0.74, recall of 0.71, and F1 score of
0.72) improved in balancing precision and recall, but was
still inferior to the proposed system. The deep learning
recommendation algorithm (precision of 0.76, recall of 0.72,
and F1 score of 0.74) performed well, but was slightly
inferior to the system in this paper in all three indicators.
In summary, the system designed in this paper is the best in
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5000
Display 100% of initial
100% of previous

1000
Clicks 20% of initial
20% of previous

Add to Cart

16% of initial

W Traditional advertising effectiveness

80% of previous

100
Purchases

2% of initial
13% of previous

M This article studies advertising effectiveness
Display

Clicks

Add to Cart

200
Purchases 4% of initial
17% of previous

Figure 2 Figure 2 (A) Traditional advertising effect. Figure 2 (B) Advertising effect of this system. Figure 2. Advertising effect.

Table 3 Personalized recommendation results.

Recommended strategies

Precision Recall F1-Score

Based on collaborative filtering algorithm
Content-based recommendation algorithm

The method designed in this paper

Based on hybrid recommendation algorithm

0.72 0.68 0.70
0.70 0.65 0.67
0.82 0.78 0.80
0.74 0.71 0.72

Recommendation algorithm based on deep learning 0.76 0.72 0.74

terms of personalized recommendation effect, showing strong
recommendation accuracy and effectiveness.

3.3  System Performance Analysis

It is very important to perform performance analysis on
the information display interaction system based on visual
communication designed in this study, because it can ensure
the stability of the system under high load, thereby optimizing
the user experience and the effect of the advertising display.
The results of performance analysis can help to improve
the efficiency of system resource utilization, speed up
response, reduce error rates, and promptly discover potential
bottlenecks to prevent resource waste and system crashes.
In addition, performance analysis also provides a basis for
system expansion and architecture optimization, ensuring that
advertising content can be updated and accurately displayed
in real time, further improving the stability, scalability and
market competitiveness of the system. For the purpose of
analysis, the designed experiment collected thousands of
response times when the system was running smoothly. The
analysis results are shown in Figure 3.
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According to the data analysis, the average response time of
the system is 250.97 milliseconds, and the median response
time is 251.27 milliseconds. The two are close, indicating
that the response time of most requests is stable and fast. The
standard deviation of the thousand response times calculated
by the data is 48.94 milliseconds, indicating that the system
response time fluctuates little and has good consistency.
Overall, the system can provide fast and stable responses,
meet user needs, and show good performance and stability.

In order to focus on the performance of the system under
high load and ensure the long-term stable operation of the
system, a statistical analysis of six types of request failure
reasons was conducted on 10,000 requests under normal load
and high load conditions. The results are shown in Figure 4.

Based on the statistical analysis of 10,000 failed requests
under normal and high loads, the results show that although
the number of failed requests under high load has increased,
the request failure ratio is still less than 5%. The specific
data for the six types of request failure reasons are 119, 83,
76, 59, 48, and 42. Compared with 32, 24, 18, 15, 11, and
7 under normal load, the overall failure rate remains within
an acceptable range. This shows that although the system
experiences more request pressure under high load, it can still
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Figure 3 Response time.
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Figure 4 Failed request statistics.

handle most requests well, showing good performance and
stability. Therefore, the system’s performance under high load
is generally superior, and the failure rate is stable at below
5%, indicating that the system has certain elasticity and fault
tolerance.

4. CONCLUSIONS

This paper designs an information display interaction sys-
tem based on visual communication to display advertising
information. It uses visual communication technology to
optimize the display effect of information and improve the
readability and attractiveness of advertising content. At the
same time, the system introduces the Transformers model to
conduct in-depth modeling and analysis of user behavior data.
Based on the output of the Transformers model, it combines
the collaborative filtering algorithm to achieve personalized
advertising recommendations, thereby giving more accurate
advertising information to users which, to a certain extent,
provides reference value for the design of future information
display interaction systems. However, several shortcomings
of this study need to be addressed. First, this study does not
take into account the real-time nature of advertising, especially
in the current environment where advertising information and
user interests are rapidly changing. Second, collaborative
filtering can enhance the accuracy of advertising information
recommended by the system, but it is easily affected by
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cold processing and sparsity problems, which may affect the
effectiveness of recommendations. Finally, this study focuses
on modeling user behavior data, ignoring the impact of factors
such as demographic information and social background on
the effectiveness of advertising information recommendation.
Therefore, future research directions can study methods for
real-time system updates. This allows the system to quickly
adjust the information displayed when user behavior changes,
alleviate the cold start and sparsity problems of collaborative
filtering, and increase the modeling dimension by combining
information from multiple users.

REFERENCES

1. Wang, Dayu, Daojun Zhong, and Liang Li. “A comprehensive
study of the role of cloud computing on the information
technology infrastructure library (ITIL) processes”. Library Hi
Tech 40.6 (2022): 1954-1975.

2. Tariq, Emad,Alshurideh, Muhammad, Akour,Iman,Al-
Hawary,Sulieman. “The effect of digital marketing capabilities
on organizational ambidexterity of the information technology
sector”. International Journal of Data and Network Science 6.2
(2022): 401-408.

3. Spring, Martin, James Faulconbridge, and Atif Sarwar. “How
information technology automates and augments processes:
Insights from Artificial-Intelligence-based systems in profes-
sional service operations”. Journal of Operations Manage-
ment 68.6-7 (2022): 592-618.

Engineering Intelligent Systems



Q. WANG

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Vassilakopoulou, Polyxeni, and Eli Hustad. “Bridging digital
divides: A literature review and research agenda for information
systems research”. Information Systems Frontiers 25.3 (2023):
955-969.

Dennehy, Denis, Griva, Anastasia, Pouloudi, Nancy, Dwivedi,
Yogesh K., Miantymék, iMatti, Pappas, Ilias O. “Artificial
intelligence (AI) and information systems: perspectives to
responsible AI”. Information Systems Frontiers 25.1 (2023):
1-7.

Harahap, Muhammad Ade Kurnia, Kraugusteeliana, Krau-
gusteeliana, Pramono, Susatyo Adhi, Jiang, Oh Zi, Ausat,
Abu Muna, Almaududi. “The Role of Information Technology
in Improving Urban Governance”. Jurnal Minfo Polgan 12.1
(2023): 371-379.

Minatoya, Yuya, Kitagawa, Yudai, Funase, Shinichi, Shi-
mauchi, Toshihiko, Kimura, Haruhiko. “A study on the appli-
cability of facial expression chart for display systems”. Studies
in Science and Technology 11.1 (2022): 67-77.

Kang, Kai, Hengeveld, Bart, Hummels, Caroline, Hun, Jun.
“Enhancing social interaction among nursing homes residents
with interactive public display systems”. International Journal
of Human—Computer Interaction 38.17 (2022): 1701-1717.
Kamarulredzuan, Moch Baiz, Dadang Setiawan, and Dana
Sulistiyo Kusumo. “USER INTERFACE DISPLAY DESIGN
TO ASSIST FOOD WASTE MANAGEMENT USING THE
USER CENTERED DESIGN METHOD”. Jurnal Teknik In-
formatika (JUTIF) 5.1 (2024): 39-50.

Yang, Qianyun. “Interface Design and Implementation of
Airport General Flight Information Display System”. Journal
of Computing and Electronic Information Management 10.3
(2023): 155-157.

Kristiadi, Dedy Prasetya, Nulhakim, Lukman, Albar, Fauzan
Manafi, Sutrisno, Adwiyan, Deny, Sudarto, Ferry. “Disaster
Mitigation and Emergency Help with Public Address (PA)
System Design Based on Audio Over Ethernet (AoE), IDS, and
IOT in Hospital”. International Journal of Open Information
Technologies 12.9 (2024): 171-175.

Sakane, Shinya, Shiro Suyama, and Hirotsugu Yamamoto.
“Reducing thickness of long-distance aerial display system in
AIRR using Fresnel lens”. Optical Review 30.6 (2023): 657—
663.

Yudhanto, Sigied Himawan, Faizal Risdianto, and Aphief Tri
Artanto. “Cultural and communication approaches in the design
of visual communication design works”. Journal of Linguistics,
Culture and Communication 1.1 (2023): 79-90.

Heggli, Anne, Hatchett, Benjamin, Tolby, Zach, Lambrecht,
Kathryn, Collins, Meghan, Olman, Lynda, et al. “Visual
communication of probabilistic information to enhance de-
cision support”. Bulletin of the American Meteorological
Society 104.9 (2023): E1533-E1551.

Allen, Thomas E., and Donna A. Morere. “Psychometric
characteristics of the visual communication and sign language
checklist”. The Journal of Deaf Studies and Deaf Education 27.3
(2022): 297-309.

Fedus, William, Barret Zoph, and Noam Shazeer. “Switch
transformers:  Scaling to trillion parameter models with
simple and efficient sparsity”. Journal of Machine Learning
Research 23.120 (2022): 1-39.

Praveen, S. V., and Vajratiya Vajrobol. “Understanding the per-
ceptions of healthcare researchers regarding ChatGPT: a study
based on bidirectional encoder representation from transformers
(BERT) sentiment analysis and topic modeling”. Annals of
biomedical engineering 51.8 (2023): 1654-1656.

Shu Yang, Ziqgiang Zhou, Wei Gao, Qiang Xue and Jiani Zhang.
“Experimental detection data collection based on intelligent
access adapation”. Engineering Intelligent Systems 34.1(2026).

vol 34 no 2 March 2026

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Lv, Zezheng, Xiaoci Huang, and Wenguan Cao. “An improved
GAN with transformers for pedestrian trajectory prediction
models”. International Journal of Intelligent Systems 37.8
(2022): 4417-4436.

Li, Dun, Wang, Cui, Li, Lun, Zheng, Zhiyun. “Collaborative
filtering algorithm with social information and dynamic time
windows”. Applied Intelligence 52.5 (2022): 5261-5272.
Paladugu, D. A., Tian, Q., Maguluri, H. B., & Li, B. (2015).
Towards building an automated system for describing indoor
floor maps for individuals with visual impairment. Cyber-
Physical Systems, 1(2—4), 132—159.

Liao, Mengqi, and S. Shyam Sundar. “When e-commerce
personalization systems show and tell: Investigating the
relative persuasive appeal of content-based versus collaborative
filtering”. Journal of Advertising 51.2 (2022): 256-267.
Qasim, Muhammad. “A weighted average limited information
maximum likelihood estimator”. Statistical Papers 65.5 (2024):
2641-2666.

Rabah Mazouzi, Hien Tran, Patrice Darmon. A new entropy-
based heuristic for automatic enrichment of ontologies. Inter-
national Journal of Information Technology, Communications
and Convergence, 2023 Vol.4 No.2, pp.153 — 166.

Ali, Peshawa J. Muhammad. “Investigating the Impact of min-
max data normalization on the regression performance of K-
nearest neighbor with different similarity measurements”. ARO-
The Scientific Journal of Koya University 10.1 (2022):
85-91.

Prasetyowati, Sri Arttini Dwi, Ismail, Munaf, Budisusila,
Eka Nuiyanto, Setiadi, De Rosal Ignatius Moses, Purnomo,
Mauridhi Hery. “Dataset feasibility analysis method based on
enhanced adaptive LMS method with Min-max normalization
and fuzzy intuitive sets”. International Journal on Electrical
Engineering and Informatics 14.1 (2022): 55-75.

Vasanthi, Ponduri, and Laavanya Mohan. “Multi-Head-Self-
Attention based YOLOvS5X-transformer for multi-scale object
detection”. Multimedia Tools and Applications 83.12 (2024):
36491-36517.

Zhou, Yong, Wang, Fengkai, Zhao, Jiaqi, Yao, Rui, Chen, Silin,
Ma, Heping. “Spatial-temporal based multihead self-attention
for remote sensing image change detection”. IEEE Transactions
on Circuits and Systems for Video Technology 32.10 (2022):
6615-6626.

Chen, Yan, Wei, Ganglin, Liu, Jiaxin, Chen, Yunwei, Zheng,
Qinghua, Tian, Feng, et al. “A prediction model of student
performance based on self-attention mechanism”. Knowledge
and Information Systems 65.2 (2023): 733-758.

Sun, Peijun, Yunduo Lu, and Jingchao Zhai. “Mapping land
cover using a developed U-Net model with weighted cross
entropy”’. Geocarto International 37.25 (2022): 9355-9368.
Zheng Xu, Hui Zhang, Vijayan Sugumaran, Kim-Kwang
Raymond Choo, Lin Mei, Yiwei Zhu. Participatory sensing-
based semantic and spatial analysis of urban emergency events
using mobile social media. EURASIP J. Wirel. Commun. Netw.
2016: 44 (2016).

Kirisci, Murat. “New cosine similarity and distance measures
for Fermatean fuzzy sets and TOPSIS approach”. Knowledge
and Information Systems 65.2 (2023): 855-868.

Hasan, MD Rokibul, and Janatul Ferdous. “Dominance of Al
and Machine Learning Techniques in Hybrid Movie Recom-
mendation System Applying Text-to-number Conversion and
Cosine Similarity Approaches”. Journal of Computer Science
and Technology Studies 6.1 (2024): 94-102.

Hussain, Sadam, Tariq Shah, and Adnan Javeed. “Modified ad-
vanced encryption standard (MAES) based on non-associative
inverse property loop”. Multimedia Tools and Applications
82.11 (2023): 16237-16256.

243



35.

36.

244

INFORMATION DISPLAY INTERACTION SYSTEM DESIGN BASED ON VISUAL COMMUNICATION

Assa-Agyei, Kwame, Tawfik Al-Hadhrami, and Funminiyi
Olajide. “Hybrid Algorithm using Rivest-Shamir-Adleman and
Elliptic Curve Cryptography for Secure Email Communica-
tion”. International Journal of Advanced Computer Science &
Applications 15.4 (2024): 1037-1047.

Manankova, Olga, Mubarak Yakubova, and Alimjan Baikenov.
“Cryptanalysis the SHA-256 hash function using rainbow
tables”. Indonesian Journal of Electrical Engineering and
Informatics (IJEEI) 10.4 (2022): 930-944.

Qin Wang was born in Yingshan,
Sichuan, PR. China, in 1988. She
received the Bachelor degree from
Yibin University, PR. China. At
present, she is working at the School
of Arts and Media, Nanchong
Vocational and Technical College.
Her research interests include graphic
design, cross-media art designand
computer algorithm artdesign.

Email: wangqin@nczy.edu.cn

Engineering Intelligent Systems



