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Abstract: Nowadays, people look at a brand not only to see the value of the brand itself, but to
understand the cultural value conveyed behind the brand and experience the connotation of the brand
culture. Human-computer interaction technology has also gained more application space with the de-
velopment of the times. Therefore, a psychological model of brand culture based on human-computer
interaction was designed in this paper, and a survey of related content was conducted. In terms of
user satisfaction survey, it was concluded that the use of the brand culture mental model based on
human-computer interaction technology could greatly improve users’ satisfaction with brand culture
and make more people love brand culture; in terms of user participation survey, it was concluded
that the brand culture mental model designed based on human-computer interaction technology could
achieve better profit results at 21:00 on Sunday. Finally, a survey of user stickiness was carried out,
and the test results showed that the brand culture mental model based on human-computer interaction
technology established the stickiness between users and brands.

Keywords: Visual art, Artistic expression, Human-computer interaction, Brand culture, Mental
model

1. Introduction

A series of visual art works such as painting, photography, sculpture, architecture, calligraphy,
etc. can all show certain aesthetic functions. In visual art, form is mainly the external form that
conveys the artistic image. The most essential feature of art lies in its own special form, which is the
carrier of art and the life of a work of art. In visual art, the form of expression includes size, shape
and combination, etc. The form must be attached to an internal structure before it can be intuitively
reflected. Form does not simply refer to the shape of an object, but expresses a visual stance, which is
the main factor causing aesthetic feeling. The formal beauty of visual art is a kind of rational cognition
of the formal laws of natural objects produced by people in production and life. The internal form
of visual art emphasizes the mutual combination of color, texture, shape, space, etc., which needs
to be displayed through organizational structure and artistic language. For visual art designers, it is
necessary to master the laws of form beauty and use them flexibly in the design process, so that people
can discover beauty in form and generate associations and perceptions.

The most important way for people to understand brand culture is through advertising. People
learn about a brand from the images they see and the language descriptions they hear. However, in the
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process of brand transmission of culture, it is inevitable that pictures would be distorted or language
descriptions would be exaggerated, which would create a gap between users and brands. Users often
feel that they have been deceived and that the brand culture they receive is false information. As a
result, the brand would decline, and the company would suffer a major blow, not to mention the spread
of brand culture.

Human-computer interaction technology realizes the dialogue between people and computers. At
present, human-computer interaction technology is booming, and human-computer interaction tech-
nology is used in all aspects of life. Such as product demonstration, design, assembly, ergonomics
and performance evaluation in the industrial production process; immersive virtual world system (3D
projection technology) in the education industry; biometric identification technology in life and vir-
tual reality interaction technology in the medical field: virtual surgery training, remote consultation,
surgery planning and navigation, remote collaborative surgery, etc. The use of these human-computer
interaction technologies has greatly improved people’s quality of life and made people more eager
for a better life. Therefore, human-computer interaction technology can be used to design a mental
model of brand culture, so that brand culture can be more deeply rooted in the hearts of the people.
It can also make users and brands sticky, thereby promoting the spread and development of brand
culture.

Brand culture has attracted the attention of many scholars, and many scholars were devoted to
the study of brand culture. Halkias G drew on international brand literature and schema incongruity
research,

(a) Halkias G assessed the effectiveness of international brand communication by juxtaposing three
alternative advertising modalities based on local, other national and global consumer cultural
imagery;

(b) Halkias G studied the internal mechanisms of consumer responses to international brand com-
munication.

The results of the analysis showed that when the global advertising image was meaningfully asso-
ciated with other national brands, the perception of credibility increased and had a positive effect on
advertising attitudes [1]. Gvili and Levy [2] examined the key role of online shopper culture (collec-
tivism vs individualism) and past experiences as drivers of engagement in brand-related information
sharing. A conceptual framework was established and empirically tested based on Theory of Planned
Behavior (TPB) and Consumer Culture Theory (CCT). The showed that shopper experience was indi-
rectly related to brand-related information sharing and was mediated by three TPB beliefs (attitudinal,
subjective norm, and perceived behavioral control). These relationships were mediated by customer
culture, the impact of attitude on information sharing was greater for collectivist shoppers, while
subjective norm was greater for individualistic shoppers.

Hollebeek and Belk [3] outlined two ways that consumer technology promoted brand engagement
and its impact on well-being, addressing well-being issues related to consumer technology promot-
ing brand engagement from a sociological, anthropological, and cultural perspective. Jakubanecs
et al. [4] demonstrated the impact of using free association techniques on brand affective and func-
tional associations in Western and East Asian cultures, as well as identifying and testing underlying
mechanisms. The study showed that the inspiration context significantly affected the brand emo-
tion type and functional association in two different cultures (Norway and Thailand), and consumers’
self-interpretation and thinking style played a mediating role in the cultural effect. Kowalczyk and
Kucharska [5] proposed a model to examine the impact of stakeholder pressure, culture, and corporate
social responsibility practices on company brand performance, reputation, and employee identifica-
tion. The results of the study showed that the relationship structure of project-managed construction
companies varies in developed countries such as Germany and in rapidly transitioning Poland. Kiti-
rattarkarn et al. [6] expanded on the different types of brand-related user-generated content created by
different sources by explicitly examining how collectivism-individualism dimensions at the national
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and individual levels affect consumer engagement (likes, comments, and shares). Liu [7] conducted
a qualitative study of the anniversary celebrations of Chinese department stores, and showed that the
focus events are still successful. Because its well-managed coordination of on-stage and back-office
activities helped reproduce an employee culture that embraces and voluntarily develops company-
mandated role norms, values, and beliefs. For consumers and businesses, a brand is not just a brand,
but a tool for people to spread and receive culture. Based on this, researchers are not simply pursuing
the brand, but put their goals on a deeper cultural connotation. Due to the development of technology,
researchers are committed to combining brand culture with advanced technology to achieve a more
profound cultural communication effect.

Human-computer interaction is a popular technology in the information age, and many scholars
have studied it deeply. Rautaray and Agrawal [8] reviewed state-of-the-art vision-based gesture recog-
nition methods from different stages of the gesture recognition process and analyzed the advantages
and disadvantages of these various methods in detail. Han et al. [9] begun by summarizing the history
of the foundations, achievements and collaborations of the Human-Computer Interaction Laboratory
over the past 10 years and described the current research directions related to information visualiza-
tion. Finally, the facilities and equipment were introduced to fully support the research work [10].
Wei et al. [11] focused on situational awareness in intelligent human-computer interaction with the
aim of providing a platform for situational awareness in intelligent human-computer interaction for
time-critical decision making. Pan et al. [12] explored the research frontiers of intelligent user inter-
faces, with a particular focus on personality modeling, which examined how computational models of
personality affect intelligent users. Mori and Kelkar [13] mainly focused on the evolution of human-
computer interaction and studied the topic of human-computer interaction (HCI), which explored the
relationship between humans and computers. Le et al. [14] used human-computer interaction tech-
nology for deep learning, which provided a new solution for deep learning. Hernandez et al. [15]
proposed a seamless Human-Machine Interaction (HCMI) architecture to support the supervisory
activities of operators in flexible manufacturing systems.

In order to let more consumers understand the brand culture and be interested in the brand cul-
ture of the company, this paper designed a mental model of brand culture based on human-computer
interaction, and conducted the evaluation of the mental model in five aspects: user pleasure, partic-
ipation, acceptance, retention rate, and task completion rate. The design of the mental model based
on human-computer interaction brand culture aimed to make the brand culture deeply rooted in the
hearts of the people and maintain a standing position in the hearts of the masses.

2. Algorithm of Brand Culture Mental Model Based on Human-computer Interaction

This paper proposed an algorithm for the mental model of brand culture based on human-computer
interaction technology. The establishment of a brand culture mental model matrix can effectively sort
and undertake the feedback data and the generated data. The design of the brand culture mental
model matrix needs to establish a membership function [16]. When considering human interaction
technology, it is necessary to limit the threshold value to be limited as:
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In Eq. (1), di j indicates that the limited threshold can be within the limited range; Ct
i j indicates the

amount of data contamination, there will be a lot of contamination data in the alignment template of
the system data, and these data must be excluded from the limit; Cr

i j represents a variable threshold,
which can limit the maximum usage of the threshold. The redundant non-affiliation data can be
excluded through the selection of 1 and 0.
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When limiting the input/output conditions of the model, it is expressed by Eq. (2):
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In Eq. (2), φi j(ϖi j) is the limiting condition; Ct−1
i j is the data miscellaneous amount in the output

process; Ct+1
i j is the data miscellaneous amount in the input process.

After the conditions of Eq. (1) and Eq. (2) and data substitution, it can be ensured that the de-
signed human-computer interaction brand culture mental model matrix can be applied to the standard
substitution data, so that the brand culture mental model matrix can be established. The establishment
process is as:
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In Eq. (3), Rk
v is the expression parameter of the human-computer interaction brand culture mental

model.
In addition to establishing a mental model of brand culture, data execution capabilities and feed-

back capabilities also need to be revised [17]. The revision process first needs to limit the use of the
data environment. The process is as:
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In Eq. (4), µi j5

(
di j

)
is the ability to accept the data when it reaches the maximum; Ri j is the possible

value of high-level sub-data; H4
i j is the abnormal data expression value; H5

i j is the amount of data
feedback enlightenment.

After the conditions are limited, the level mapping calculation is brought into the established
human-computer interaction industrial product model matrix, and the level mapping is completed.
The process is as:
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In Eq. (5), WS GEG
vi j

means that the limit value of the data is finally completed after the limit of level
mapping. After this step, the data execution capability and feedback capability can be re-revised.

Based on the function approximation performance of neural network, under the optimal approxi-
mation of neural network, the mental model of brand culture can be written as:

Mk(θk) = W∗T
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Gk

(
θk, θ̇k
)
= W∗T

k,CS k,M

(
θk, θ̇k
)
+ ε∗k,C,

Gk (θk) = W∗T
k,GS k,G (θk) + ε∗k,G.
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Among them, ε∗k,M, ε
∗
k,C, ε

∗
k,G is the approximation error, and W∗
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The radial basis function matrix S k,M (θk) , S k,C
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)
, S k,G (θk) is designed as:
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On compact set Ωθk , the neural network approximates the unknown dynamics:
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Then the neural network approximation of Mk (θk) ,Ck(θk, θ̇k),Gk(θk) can be written as:
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3. Design of Brand Culture Mental Model Based on Human-computer Interaction

The design of the brand’s cultural mental model is based on vision. The perception characteristics
of vision on the cognitive process of object size, depth and relative distance, brightness and color, etc.,
are helpful for interface design. The factors that affect the mental model of brand culture by vision
are recorded in Figure 1.

Figure 1. Visual Factors that Influence the Mental Model of Brand Culture

The size, depth and relative distance of vision, brightness and color would all have a certain impact
on the mental model of brand culture [17, 18].

1) Visual size: the eyes perceive the length of the object, the area and volume of the object dif-
ferently, and the visual effect presented is also different, and the size of the object itself would
also affect the user’s visual experience. Under the condition of the same distance, the larger the
object, the larger the image would appear on the retina; the smaller the object, the smaller the
image would appear on the retina. Users would have a psychological expectation on the size of
the brand culture page, so special attention should be paid to the visual design and the reasonable
arrangement of the size of the objects.
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2) Depth of vision: The depth of binocular vision can clearly perceive the 3-dimensional world
because a pair of eyes can form parallax for the same target. Therefore, it is necessary to use
binocular vision as the machine’s vision system to perceive the 3D world during interaction.

3) The relative distance of vision: The distance that people perceive the object is different, and the
image of the object on the human eyeball is also different. For the same object, the closer the
relative distance, the larger the image of the object; the farther the relative distance, the smaller
the image of the object.

4) Brightness of vision: Light would affect people’s visual judgment. People would have dark
adaptation when they go to the dark place, and light adaptation would occur when people feel
the light in the dark environment. Since people have different adaptations to light perception,
this principle is also used in daily life. For example, smartphones can automatically adjust
the brightness according to the intensity of ambient light to debug the brightness suitable for
human eyes. Also, if the light is too bright and too dark, the eyes are constantly in a state of
overregulation, which can also cause eye strain. Over time, it can lead to vision loss. Therefore,
in the design of the mental model of brand culture based on human-computer interaction, it is
necessary to avoid light that is too bright, too dark, and unstable.

5) Visual color: The meaning of different colors seen by the human eye lies in the existence of
color temperature of different colors, which in turn affects people’s psychological feelings. This
makes use of the principle that different shades of color give people different psychological
feelings. Therefore, in the design of the psychological model of brand culture based on human-
computer interaction, it is necessary to make good use of color tones to create different emotional
atmospheres for people.

The user understands the brand culture not only to understand the brand culture itself, but also has
new demands for the brand culture. The user desires the brand culture to be related to themselves.
Therefore, the ultimate purpose of the design of the brand culture mental model is to meet the user’s
psychological expectations for the brand culture [19]. The operational model expresses the technical
principle, while the mental model expresses the user’s cognition. Only through the expressive model
can a bridge be built between the two. The closer the phenotype is to the mental model, the more
users can accept the brand culture, and the brand culture can be accepted by the majority of users.
The relationship between the three is shown in Figure 2.

Figure 2. Relationship Between the Realization Model, the Performance Model, and the
Mental Model

Based on the above principles, this paper aims to make the performance model of brand culture
close to the user’s mental model. The mental model of brand culture must also be developed around
the perspective of user psychology, so that it can be analyzed according to the different psychological
modes of users [20]. Based on human-computer interaction technology, the design of the brand’s
cultural mental model should include both people and machines, which together constitute a large
collective of the environment. The specific design is shown in Figure 3.
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Figure 3. Design of Brand Culture Mental Model Based on Human-Computer Interaction

The design of the mental model of brand culture based on human-computer interaction technology
integrates machines and people. Machines, as the name suggests, are electronic devices such as
computers and mobile phones that people use in daily life, while the human level mainly uses people’s
thinking abilities, such as feeling, perception, memory, understanding and other abilities.

4. Experiment Design of Brand Culture Mental Model

Because the fundamental purpose of designing brand culture mental model based on human-
computer interaction technology in this paper is to satisfy people’s psychological expectations for
brand culture and to satisfy people’s psychological pleasure. This paper designed a mental model of
brand culture based on human-computer interaction technology and put it into use. The ease of use,
usability and visual aesthetics of the brand culture mental model were compared with those of the
traditional brand culture mental model to test whether the brand cultural mental model can achieve
the expected effect and whether it can meet the needs of large-scale use in the market. The test results
are recorded in Table 1 and Figure 4.

Traditional Brand
Culture Mental Model

Mental Model of Brand Culture
Based on Human-computer Interaction

Usability/% 59.4 68.6
Availability/% 61.7 65.9

Visual Aesthetics/% 68.4 79.5

Table 1. Comparison of the Advantages of Different Brand Culture Mental Model

Figure 4. Comparison of two Different Brand Culture Mental Model

Journal of Combinatorial Mathematics and Combinatorial Computing Volume 118, 79–90



Heyao Liu 86

According to Table 1 and Figure 4, the psychological model of brand culture designed based on
human-computer interaction technology had improved ease of use, usability, and visual aesthetics
compared with the traditional psychological model of brand culture. Among them, ease of use in-
creased by 19.2%, the fastest improvement, visual aesthetics increased by 11.1%, usability increased
by 4.2%, and the slowest improvement.

In addition to the user’s satisfaction survey on the brand culture, the user’s participation in the
brand culture is also a very important evaluation indicator. User engagement can be characterized
by data such as the number of active users, the number of user clicks, and the per capita usage time.
This paper recorded the data of users’ participation at different times, and compared the psychological
model of brand culture designed based on human-computer interaction technology with the traditional
psychological model of brand culture. The survey results of the number of active users in different
time periods are recorded in Figure 5.

Figure 5. Number of Active Users by Time

It can be seen from Figure 5 that users had different activity levels in different time periods, but
the number of active users in the psychological model of brand culture designed based on human-
computer interaction technology in each time period was more than that of the traditional psychologi-
cal model of brand culture. This showed that the psychological model of brand culture designed based
on human-computer interaction technology solved the pain points in people’s hearts, and people were
more willing to use the psychological model of brand culture designed based on human-computer
interaction technology. 13:00 and 21:00 were two peaks of high active users, so it was necessary
to make good use of these two peaks to push high-quality brand culture to users, so as to maximize
brand benefits.

The number of clicks of users using two different brand culture mental models in different time
periods is recorded in Figure 6.
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Figure 6. Number of User Clicks in Different Time Periods

It can be seen from Figure 6 that there was a large difference in the number of clicks of users in
different time periods, and the general trend was roughly the same as the number of active users in
different time periods. However, the number of user clicks of the brand culture mental model designed
based on human-computer interaction technology in each time period was more than that of the tra-
ditional brand culture mental model. Among them, the number of user clicks on the psychological
model of brand culture designed based on human-computer interaction technology at 21:00 was more
than double that of the traditional psychological model of brand culture. The reason was because
most users were most relaxed in the evening after a busy day, and their psychological defenses were
not as strong as usual. If the brand culture was used to impact users during this time period, the user
was very likely to have a deeper impression of the brand, which would affect the user’s consumption
behavior, and the user would be more inclined to buy branded products.

The per capita usage time of users who use the brand culture mental model designed based on
human-computer interaction technology and the traditional brand culture mental model in one week
is recorded in Figure 7.

Figure 7. Average Usage Time of Users in a Week

It can be seen from Figure 7 that within a week, users had different tendencies to use the mental
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model of brand culture designed based on human-computer interaction technology. Among them,
users used the brand culture mental model based on human-computer interaction technology for the
longest time on Sunday, which showed that users were more likely to accept brand culture on Sunday.
Therefore, in terms of the psychological model design of brand culture, it was necessary to strengthen
its delivery work on Sunday to strengthen the stickiness between users and the brand, and at the same
time, more target customers should understand the brand culture, so as to achieve the purpose of the
brand being deeply rooted in the hearts of the people. It is combined Figures 5, 6, and 7, it can be
seen that putting the brand culture mental model based on human-computer interaction technology
at 21:00 on Sunday could achieve better profit effects. Therefore, the design of the psychological
model of brand culture based on human-computer interaction technology should increase the delivery
mechanism, so that more people can understand the brand culture [21].

The indicators of user pleasure, engagement, acceptance, retention rate, and task completion rate
are all based on 60%. The traditional psychological model of brand culture is recorded as A, and the
psychological model of brand culture based on human-computer interaction technology is recorded
as B, and the survey results of various indicators are recorded in Figure 8.

Figure 8. Quality Evaluation of Two Brand Culture Mental Models

It can be seen from Figure 8 that the traditional brand culture mental model had not reached
the standard in terms of user pleasure, retention rate and task completion rate. However, the brand
culture mental model based on human-computer interaction technology could basically satisfy the
user’s pleasure, participation, acceptance, retention rate and task completion rate, and it had the best
performance in task completion rate, users could well complete the tasks sent by the brand, which
reflected that the brand culture psychological model based on human-computer interaction technology
had established the stickiness between users and brands.

5. Conclusions

The article designed a brand culture psychological model under the artistic visual performance
using human-computer interaction technology, and conducted a user satisfaction survey on it. In terms
of user satisfaction survey, it was concluded that the use of the brand culture mental model based on
human-computer interaction technology could greatly improve users’ satisfaction with brand culture
and make more people love brand culture. In terms of user participation survey, it was divided into
three modules: in terms of user activity survey in different time periods, it was concluded that 13:00
and 21:00 were two peaks of active users; in the survey of user clicks in different time periods, it
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was concluded that the brand culture mental model designed based on human-computer interaction
technology has the largest number of user clicks at 21:00; in terms of the per capita usage time of users
who use the psychological model of brand culture designed based on human-computer interaction
technology and the traditional psychological model of brand culture within a week, it was concluded
that users used the mental model of brand culture based on human-computer interaction technology
for the longest time on Sunday. From this, it was concluded that putting the brand culture mental
model based on human-computer interaction technology design at 21:00 on Sunday could achieve
better benefits. Finally, a survey of user stickiness was carried out, and the test results showed that
the brand culture mental model based on human-computer interaction technology established the
stickiness between users and brands.
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