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Abstract

This paper explores the application of ergonomic factors in television de-sign in
depth, aiming to provide theoretical support and practical guidance for the further
development of television technology. Based on the analysis of in-fluencing fac-
tors, this paper proposes optimization suggestions such as visual interface design,
voice recognition technology, and intelligent recommendation systems to improve
the operational experience and technical performance of televisions. The study
finds that innovations in visual interface design, diverse interaction methods, the
introduction of intelligent recommendation systems, and upgrades in audio and
display technologies collectively enhance the com-petitiveness of television prod-
ucts,providing important theoretical support and practical guidance for the design
and market strategies of future television products.
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1. Introduction
1.1. Research Background and Significance

1.1.1. Television as an Important Role in Family Entertainment and Infor-
mation Dissemination

The television plays an indispensable role in family entertainment and information
dissemination, not only promoting interaction among family members but also
providing important educational resources for the growth of children and adoles-
cents. Television plays a significant role in family interaction. According to a 1983
study, television is not only a medium for communication among family members
but also an important manifestation of social functions, and through the application
of the family system model, the role of television in the family can be better under-
stood[1]. Despite the advent of the internet era posing challenges to traditional tele-
vision media, television still maintains its core position in family life, becoming the
spatial focal point, entertainment center, and emotional core of the home[2]. Televi-
sion also has a significant impact on the growth and development of children and

DOI: 10.63313/EBM.9073

11 Economics & Business Management


https://doi.org/10.63313/EBM.9073
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Jingyi Li. Guofa Zhao and Chuhan Wang

adolescents. Television media is regarded as a close companion for young children,
children, and adolescents, playing a decisive role in family education and consump-
tion[3], and the popularity of television has also had a considerable impact on indi-
viduals and families, becoming an important channel for understanding external in-
formation. Additionally, television culture, as a consumer culture, participates in the
construction of social material and spiritual culture. Television entertainment pro-
grams are not only a cultural form but also bear the responsibility and obligation of

cultural inheritance[4].

1.1.2. The Importance of Ergonomic Factors in Television Development

Ergonomic factors play a crucial role in the development of television, and their im-
portance is reflected in multiple aspects. They are not only related to the advance-
ment and innovation of television technology but also directly affect user experience
and satisfaction. With technological progress and changes in consumer demands,
the human-computer interaction technology of smart TVs continues to evolve to
provide a more convenient and comfortable user experience. For example, smart
TVs achieve a shift from traditional viewing modes to participatory, intelligent
modes through technologies such as new remotes, motion sensing, voice recognition,
and multi-screen interaction[5]. The design of human-computer interaction is not
only aimed at improving operational convenience but also at meeting users' psy-
chological and emotional needs during use. The development of modern television
emphasizes a "human-centered" design philosophy, which means that the design
and functional settings of television need to revolve around the actual needs and
usage habits of users[6]. This human-centered design philosophy helps television
better integrate into family life, becoming an important tool for communication and
entertainment among family members. With the rise of social media, the functions of
television are also evolving in a social direction. In the future, television will not only
be a receiver of information but also a social platform capable of enabling mul-

ti-directional interaction between people and machines.
1.2. Research Objectives

(1) Understanding the Impact of Human-Computer Interaction on TV User Experi-
ence: Analyze the role and influence of different human-computer interaction de-
signs in the TV user experience, explore how to enhance users' comfort and effi-
ciency when using TVs by optimizing interface design, interaction methods, and user
experience design.

(2) Exploring the Application of Artificial Intelligence Technology on Televisions:
Research the latest advancements of artificial intelligence technology in the TV field,
such as voice recognition and intelligent recommendation systems, evaluate the
impact of these technologies on user interaction, content recommendations, and
personalized experiences, and explore their potential and application directions in
future TV development.
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(3) Analyzing the Integration of TV Design and Ergonomics: Analyze the degree of
integration between TV hardware design and ergonomic principles, discuss how to
improve the comfort and health of TV viewing by designing interfaces that better
align with human auditory and visual habits and physiological characteristics, and
reduce visual fatigue and physical discomfort during use.

(4) Evaluating the Impact of Ergonomic Factors on Market Competitiveness: Evalu-
ate the competitive advantages of different ergonomic factors in the TV product
market, explore which factors significantly influence consumer purchasing decisions
and brand loyalty, and help formulate market strategies and product optimization
directions for future TV products.

(5) Propose suggestions and prospects for the future development of television:
Based on research results, propose the ergonomic factors that should be empha-
sized in the future development of television, how to innovate in design, technology
integration, and user experience optimization to meet the ever-changing consumer

needs and technological trends.

2. Literature Review

2.1. Evolution of Television Technology

In the early 20th century, television technology mainly existed in a mechanical form,
and then evolved into electronic television. During this period, television primarily
used black and white displays until the advent of color television, when the quality
of the television screen was significantly improved[7]. With the advancement of
technology, television transitioned from analog to digital signals, which not only
improved image quality but also enabled television to provide more functions and
services[8].

After entering the 21st century, liquid crystal display technology (LCD) became
mainstream, quickly replacing traditional cathode ray tube (CRT) televisions with
its thin, lightweight, and energy-saving features[9]. The emergence of LCD TVs sig-
nificantly improved the viewing experience, particularly in terms of viewing angle,
response time, brightness, and contrast[10].

Subsequently, the advent of smart TVs marked a new phase in television technology.
Smart TVs are not just devices for watching traditional television programs; they
also integrate internet functions, allowing users to access online content such as
videos and games through their smart TVs[11]. Additionally, smart TVs support the
installation and updating of applications, making their functionality richer and more
diverse[12].

In recent years, OLED TVs have begun to attract market attention. Compared to LCD
TVs, OLED TVs offer better black performance and higher contrast, making the im-
ages appear more vivid and realistic. At the same time, the self-emissive nature of
OLED TVs means they can be made thinner, opening up more possibilities for future
television design[13].
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The development of television technology is a process of continuous progress and
innovation, from the earliest mechanical TVs to modern smart TVs and OLED TVs,
each step reflects technological advancements and changes in consumer demands.

2.2. Application of Ergonomic Factors in Television Development

When discussing how ergonomic factors such as user interface design, interaction
methods, and smart features influence the design and user experience of televisions,
we can analyze it from multiple dimensions.

First, user interface design is one of the key factors affecting user experience. The
human-computer interaction interface design of flat-screen televisions directly im-
pacts the user experience and design quality[14]. With technological advancements,
the interaction design of smart TVs is continuously improving. The application of
new technologies such as innovative remotes, motion-sensing technology, voice
recognition, and multi-screen interaction provides users with richer and more con-
venient interaction methods[15]. Additionally, the emotional design of smart TV
system interfaces can meet users' emotional needs and enhance the user experi-
ence[16].

Innovations in interaction methods are also an important way to enhance user ex-
perience. For example, research on natural interaction design shows that natural
interaction has become a significant way of human-computer interaction in smart
products, bringing users a completely new experience[17]. Meanwhile, studies on
smart TV interaction design oriented toward user behavior indicate that by deeply
researching user behavior, interaction design models oriented toward user behavior
can be constructed, thereby improving the user experience[18].

The addition of smart features is also an important aspect of improving TV design
and user experience. Smart TVs implement interactive application functions based
on the internet, such as live TV channels, catch-up, on-demand, and lifestyle services,
greatly enriching the user experience.Additionallythere is research on the smart TV
interface interaction design for specific user groups (such as the elderly), which en-
hances the elderly's experience with smart TVs through age-friendly design strate-
gies[19].

However, despite continuous advancements in human-computer interaction tech-
nology and smart features of smart TVs, there are still some issues and challenges.
For example, the development of smart TVs is still in the preliminary stage of hard-
ware expansion, with problems such as the simple stacking of functions, complex
software interfaces, and outdated interaction methods leading to poor user experi-
ence,the elderly face difficulties with focus manipulation and video searching when
using smart TVs, requiring further optimization of interface design and interaction
methods. Ergonomic factors such as user interface design, interaction methods, and
smart features significantly impact TV design and user experience,by continuously
optimizing these factors, user experience can be enhanced, meeting the needs of
different user groups. Future research should continue to explore how technological

DOI: 10.63313/EBM.9073

14 Economics & Business Management



Jingyi Li. Guofa Zhao and Chuhan Wang

innovation and design optimization can address existing issues and further improve
the human-computer interaction quality and user experience of smart TVs.

3. Analysis of the Influencing Factors of Ergonomic Factors in TV
Development and Optimization Suggestions

3.1. The Impact of Human-Computer Interaction on TV User Experience

3.1.1. Visual Interface Design

Visual interface design is the first impression and primary window through which
users interact with the TV. A clear and intuitive interface design can help users
quickly find the content they need, enhancing the user experience. Good visual de-
sign can also reduce confusion and errors in operation, improving the intuitiveness
and predictability of interactions.Optimization suggestions include:making the in-
terfacesimple and clear;avoiding excessive complexity, maintaining clear infor-
mation hierarchy and tidy layout;providing personalized setting options for users,
allowing them to adjust the interface layout and color schemes to meet the prefer-
ences and needs of different users;unifying icon and button styles, maintaining con-

sistency in interface elements to reduce users' cognitive load and learning costs.

3.1.2. Interaction Methods

Different interaction methods affect how users interact with the TV and their expe-
rience. For example, voice control, gesture recognition, remote control design, etc.,
all directly impact the user's operational experience and efficiency when using the
TV. Optimization suggestionsinclude:providing support for multiple interaction
methods, such as voice, gestures, and remote controls, so users can choose the most
convenient way based on specific situations and preferences;combining artificial
intelligence and machine learning technologies to enable the TV to better under-
stand and respond to user commands and intentions, improving the fluency and
naturalness of interactions;providing clear feedback and animation effects to help
users confirm whether their actions are correctly understood and executed, en-
hancing user confidence and satisfaction.

3.1.3. User Experience Design

User experience design is the core of the entire product design process, comprehen-
sively considering user needs, emotional experiences, and operational processes,
thereby influencing users' feelings and attitudes during use. Optimization sugges-
tions include: Conduct in-depth user research and testing to understand user be-
havior patterns, preferences, and pain points, allowing for targeted design optimiza-
tion; Continuously collect user feedback and respond and adjust the design prompt-
ly to ensure the product remains aligned with user expectations and needs through
continuous optimization; Consider users' emotional needs by designing contexts,
sounds, colors, and other elements to create a pleasant and comfortable user expe-

rience.

DOI: 10.63313/EBM.9073

15 Economics & Business Management



Jingyi Li. Guofa Zhao and Chuhan Wang

3.1.4. Comprehensive Optimization Strategy

Comprehensive consideration of these factors enables the implementation of a full
optimization strategy, significantly enhancing the overall quality of the TV user ex-
perience and user satisfaction. Cross-functional design teams, including interface
designers, interaction designers, user researchers, and engineers, can be employed
to collectively optimize all aspects of the product; Additionally, incorporating user
participation in the design process, such as user experience testing and prototype
testing, ensures that design solutions align with actual usage needs. In technological
innovation aspects, Combining the latest technological advancements, such as aug-
mented reality, virtual reality, and artificial intelligence, allows for the continuous
exploration and experimentation of new human-computer interaction models and
experience design methods.

Through the above analysis and optimization suggestions, it can effectively improve
the comfort and efficiency of TV users during the usage process, thereby enhancing

the product's market competitiveness and user loyalty.

3.2. Application of Artificial Intelligence Technology on Television

The application of artificial intelligence technology in the field of television is de-
veloping rapidly, mainly focusing on speech recognition, intelligent recommenda-
tion systems, and personalized experiences. These technologies are profoundly
changing the way users interact with and experience television.

3.2.1. Speech Recognition Technology

Speech recognition technology allows users to control TV operations through voice
commands, such as switching channels, adjusting volume, searching for content, etc.,
greatly enhancing the convenience and naturalness of operation. This technology is
particularly beneficial for users who are unfamiliar with or unable to use remotes,
such as the elderly or individuals with physical disabilities.Recommendations for
optimization include:Integrating other smart devices;Integrating voice control with
other smart home devices, allowing users to control the entire home environment
through the TV, such as adjusting lights, smart appliances, etc.to meet more of the

user's needs.

3.2.2. Smart recommendation system

Smart recommendation systems utilize machine learning algorithms to analyze us-
ers' viewing history, preferences, and behavior patterns, recommending personal-
ized content to enhance the user's viewing experience and satisfaction. This tech-
nology can help users discover new content, reduce search time, and increase the
appeal and relevance of the content.Recommendations for optimization in-
clude:Multi-dimensional recommendations;Combining speech recognition technol-
ogy to gather more user preference data, further improving the accuracy and per-
sonalization of recommendations;Real-time recommendations;Adjusting recom-
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mended content dynamically based on the user's current status and context, such as
adjusting recommendations based on time, weather, user emotions, and other fac-

tors.

3.2.3. Personalized experience

Artificial intelligence technology enables TVs to better adapt to and respond to us-
ers' personalized needs and habits, thereby providing a more user-expectant expe-
rience. Personalized experiences are not limited to content recommendations but
also include customized aspects such as interface layout and operation meth-
ods.Optimization suggestions include:Integrating environmental perception tech-
nologies, such as cameras or sensors, to automatically adjust the TV's display effects,
volume, etc., to suit the user's current environment and situation;Continuously
learning and analyzing user behavior data to constantly optimize the personalized

experience, enhancing user satisfaction and loyalty.
3.3. TV Design and Human Factors Integration

The degree of integration between TV hardware design and human factors princi-

ples is crucial for enhancing the comfort and health of TV viewing.

3.3.1. Screen and Display Technology

Due tovisual habits and physiological characteristics, the human visual system has
specific physiological limitations in perceiving and processing light. Parameters
such as the brightness, contrast, and color saturation of TV screens should be con-
sidered for eye comfort. Excessive brightness or contrast can lead to eye fatigue and
discomfort, especially during prolonged viewing.Optimization suggestions in-
clude:the application of eye-protection technologies, some advanced TVs have al-
ready started adopting eye-protection technologies, such as low blue light mode and
eye-protection mode, these technologies can reduce blue light emission or adjust
screen color temperature to minimize eye strain and reduce visual fatigue;

adoptinghigh resolution and high refresh rates can enhance image clarity and
smoothness, but it is also necessary to consider the human eye's perception of reso-
lution and refresh rates to avoid the negative impact of excessive technical specifi-

cations on the viewing experience.

3.3.2. Sound System

A good sound system design not only includes the clarity and depth of sound quality
but also considers the surround sound experience and environmental adaptabil-
ity.Optimization suggestions include: adoptingintelligent volume adjustment fea-

tures, which can adjust the volume based on ambient noise to ensure that the au-
dience can clearly hear the sound without needing to adjust the volume control.

3.3.3. Design of Ergonomics and Spatial Arrangement

Optimization suggestions include: designing reasonable screen sizes and viewing
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distances; According to the physiological characteristics and visual habits of the
human eye, the size of the TV screen should be adapted to the viewing distance to
avoid the burden on the eyes caused by excessively large or small screens; Adjust
field of view angle and viewing posture; The installation position of the TV and the
field of view angle of the screen should take into account the viewing posture and
body posture of different audiences to ensure comfort and physical health during
viewing.

In summary, by deeply understanding the principles of ergonomics and combining
them with advanced TV hardware design, the comfort and health of TV viewing can
be effectively improved, reducing the potential visual fatigue and physical discom-
fort issues that may arise during use. In the future, with technological advancements
and changes in user needs, TV hardware design will place greater emphasis on hu-
man physiological characteristics and audio-visual habits to provide a better view-

ing experience.
3.4. The impact of ergonomics on market competitiveness

In the TV product market, ergonomic factors can significantly impact competitive
advantages, the following will analyze in detail several factors that have a greater
impact and provide market strategies and optimization directions.

3.4.1. User Interface and Operational Experience

A simple and intuitive operation interface can reduce user learning costs and opera-
tional difficulty, enhancing ease of use. Supporting multiple interaction methods
such as voice control and gesture recognition, it can meet the personalized needs of
different users. Market strategies and optimization directions include: optimizing
the product, continuously refining the interface design, adding intelligent recogni-
tion and personalized recommendation features to improve user experience and
satisfaction; increasing market promotion, emphasizing user-friendly operation ex-
perience and diverse control methods as competitive advantages in market promo-
tion.

3.4.2. Image and Audio Quality Adjustment

Adjusting image brightness, contrast, and color saturation, as well as audio volume,
equalization, and surround effects, is crucial for the audio-visual experience of users
watching for extended periods. Market strategies and optimization directions in-
clude: conducting technical upgrades, continuously optimizing image processing
technology and audio systems to maintain market leadership; valuing user feedback,
collecting user feedback on image and audio quality to specifically improve the

product and enhance market competitiveness.

3.4.3. Intelligent and Personalized Services

Intelligent features, such as smart speaker integration, smart recommendation sys-

tems, etc., provide personalized services and content recommendations based on
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users' viewing habits and preferences. Market strategies and optimization direc-
tionsinclude:Data-driven service optimization;utilizing user data analysis to con-
tinuously improve the accuracy and effectiveness of intelligent and personalized
services;creatingmarket differentiation;emphasizing intelligent and personalized
services as a unique selling proposition for the brand, and engaging in differentiated
competition with competitors.

In summary, ergonomic factors in the television product market have a significant
impact on consumer purchasing decisions and brand loyalty. By deeply under-
standing and optimizing these factors, and formulating corresponding market
strategies and product optimization directions, the market competitiveness and us-

er satisfaction of products can be effectively enhanced.

4. Conclusion and Outlook
4.1. Summary of Research Findings

This paper focuses on the study of human factors in the development of television,
emphasizing the important role of television as a household entertainment and in-
formation dissemination tool, as well as the significance of human factors in the de-
velopment of television.Through extensive literature review and in-depth analysis,it
was found that the user experience of smart TVs still faces some issues, such as un-
reasonable user interface design and complex operations. Meanwhile, the applica-
tion of artificial intelligence technology in the television industry has achieved sig-
nificant progress, from image quality optimization, voice recognition to content
recommendation, Al technology has permeated various aspects of television prod-
ucts.This paperdiscusses in detail the impact of visual interface design, interaction
methods, and user experience design on television user experience, and proposes
comprehensive optimization strategieswhile also proposingthe impact of human
factors on market competitivenessand correspondingmarket strategies and optimi-
zation directions. This research provides important theoretical support and practi-
cal guidance for the design and market strategies of future television products.

4.2. Recommendations and Prospects for Future Television Develop-
ment

(1) Enhance intelligence and human-computer interaction design: With the devel-
opment of artificial intelligence and machine learning, future televisions can become
more intelligent, capable of providing personalized recommendations and services
based on users' habits and preferences. Human-computer interaction design should
be more human-centric and intuitive, enhancing the user experience.

(2) Enhance Audio-Visual Experience: Future television display technology should
be further upgraded, such as higher resolution, wider color gamut, and higher con-
trast, to provide a more realistic and immersive viewing experience. At the same
time, the audio system also needs continuous improvement to achieve clearer and
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more stereoscopic sound effects.

(3) Integrate Multimedia and Cross-Platform Connectivity: Future televisions should
support seamless playback of multimedia content and cross-platform connectivity,
allowing easy connection to various devices and content sharing, such as
smartphones, tablets, and home network devices.

(4) Focus on Ecological Environment and Sustainable Development: During the de-
sign and production process, energy consumption should be reduced and the impact
on the environment should be minimized. At the same time, the product's lifespan
should be extended, its repairability improved, and the generation of electronic
waste reduced.

(5) Expand Value-Added Services and Content Ecosystem: Television manufacturers
can increase user stickiness by providing rich value-added services and a content
ecosystem. For example, collaborate with content providers to offer high-quality
video streaming services and personalized advertising pushes.

(6) Enhance Security and Privacy Protection: As intelligent functions increase, tele-
visions need to strengthen security and privacy protection measures to safeguard
users' personal information and data security.

(7) Support Future Technology Trends: Such as 5G networks, augmented reality
(AR), virtual reality (VR), and enhanced real-time interactive experiences. These
technologies will profoundly change the way televisions are used and the user expe-
rience.

The future direction of television development is intelligence, high definition, mul-
timedia integration, ecological environmental protection, and security assurance.
With technological advancements and changing user needs, the television industry
will continue to evolve toward greater intelligence, convenience, and personaliza-
tion.
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