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Abstract: This article discusses the design method and practice of intelligent products based on 
user experience. The purpose of this study is to put forward a systematic design process of 
intelligent products by analyzing the components of user experience and the definition and 
classification of intelligent products. Firstly, this article expounds the importance of user experience 
in intelligent product design, and clarifies the user-centered design concept. Then, with the help of 
four key links: demand analysis, user participation, technology integration and optimization method, 
the intelligent product design method based on user experience is introduced. The research shows 
that the intelligent product design method based on user experience can effectively improve the 
market competitiveness and user experience of products. In the future, intelligent product design 
will pay more attention to emotional design, personalized service, sustainability and environmental 
protection, as well as security and privacy protection. Designers need to keep up with the pace of 
technological development and constantly explore new design methods and technical means to 
create more excellent and intelligent products. 

1. Introduction 
In today's society, smart products have penetrated into all aspects of people's lives [1]. From 

smart phones, smart homes to smart wearable devices, they have greatly enriched people's daily 
lives [2]. Intelligent products become more and more powerful and convenient to operate, and 
become an indispensable part of modern society [3]. With the increasing popularity of intelligent 
products, user experience has become a key factor restricting its more fully development [4]. A 
good user experience can not only enhance the market competitiveness of products, but also 
enhance the loyalty of users and promote the word-of-mouth communication of products [5]. 

In recent years, based on the rise of intelligent products, user experience design has become the 
focus of academic and industrial attention [6]. Many scholars have launched related research, and 
discussed the importance, design principles and methods of user experience in intelligent product 
design [7]. These studies cover all aspects of intelligent products and provide rich theoretical basis 
and practical experience for understanding user experience [8]. Due to the continuous development 
of technology and the change of users' needs, there are still some shortcomings and limitations in 
the existing research, which need to be deepened and expanded more fully. 

In the field of intelligent products, the importance of user experience is more prominent because 
of the high interactivity and personalization of the products themselves. Therefore, the purpose of 
this study is to deeply discuss the user experience design in smart products, in order to provide 
theoretical support and practical guidance for improving the user experience of smart products. 

2. Theoretical basis of user experience and overview of intelligent products 
2.1. Definition and components of user experience 

User experience is the overall feeling formed by users in the process of using products or 
services. It covers every link of the user's interaction with the product or service, from the initial 
contact, use to the final departure, which constitutes a part of the user experience. The elements of 
user experience include sensory experience, interactive experience, emotional experience, cognitive 
experience and social experience, as shown in Table 1: 
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Table 1 Components of User Experience 
Component Description 

Sensory 
Experience 

The direct perception of a product or service through the user's senses, including vision, 
hearing, touch, smell, and taste. 

Interactive 
Experience 

The interaction between the user and the product or service during operation, including ease 
of use, response speed, interface layout, navigation clarity, and error handling. 

Emotional 
Experience 

The emotional reactions of users during the use of a product or service, such as pleasure, 
satisfaction, frustration, anxiety, etc. This is often related to the product's functional 

satisfaction, brand image, and personal experiences of the user. 
Cognitive 

Experience 
The process of users understanding, remembering, and learning information about a product 

or service. A good cognitive experience helps users quickly grasp product functions and 
improve efficiency. 

Social 
Experience 

The interaction between users and others during the use of a product or service, including 
social sharing, cooperation, competition, and a sense of community belonging. This reflects 

the social value of the product or service. 

2.2. Definition and classification of intelligent products 
Intelligent products refer to those products that incorporate artificial intelligence technology and 

have a certain degree of intelligent functions. They can perceive the environment, understand the 
needs of users, and make corresponding responses or provide services according to these needs. 
Table 2 classifies them according to different functions and application scenarios: 

Table 2 Classification of Smart Products 
Category Description 

Smart Home 
Products 

This kind of products are mainly used in home environment, and intelligent control and 
management of home equipment are realized through artificial intelligence technology. 

Smart 
Wearable 
Devices 

This kind of products are usually worn on users, which can monitor users' health and 
sports data through sensors and artificial intelligence technology, and provide 

corresponding feedback and services. 
Smart 

Transportation 
This kind of products apply artificial intelligence technology to the transportation field to 
realize the functions of autonomous driving, intelligent navigation and safety monitoring 

of vehicles. 
Smart Medical 

Devices 
These products combine medical technology and artificial intelligence technology for 

disease diagnosis, treatment, monitoring and health management. 
Other 

Categories 
Intelligent office equipment (intelligent printer, intelligent projector, etc.), intelligent 
security equipment (intelligent camera, intelligent alarm system, etc.) and intelligent 
educational products (intelligent learning machine, intelligent tutoring robot, etc.). 

2.3. The importance of user experience in intelligent product design 
In the design of intelligent products, the importance of user experience is self-evident. Good user 

experience is the key for smart products to attract and retain users. In today's increasingly fierce 
market competition, only those smart products that can truly meet the needs of users and provide 
quality experience can stand out in the fierce market competition. 

User experience is the source of intelligent product innovation. By deeply understanding the 
actual needs and pain points of users, designers can draw inspiration from them and innovate 
product functions and service models. User experience is also an important criterion to measure the 
success of smart products. No matter how advanced the technology and rich the functions, an 
intelligent product can hardly be regarded as a successful product if it can't provide users with a 
good experience. 

3. Intelligent product design method based on user experience 
3.1. User research and demand analysis 

In the initial stage of intelligent product design, in-depth user research and demand analysis are 
indispensable. This step aims to fully understand the characteristics, needs, preferences and usage 
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scenarios of the target user groups, and provide a solid basis for subsequent design. Designers need 
to collect users' real feedback and opinions by means of questionnaires, interviews, observations 
and other methods, and tap users' potential needs and pain points. Designers also need to conduct 
in-depth research on market trends and competing products analysis to ensure that the designed 
smart products meet users' needs and remain competitive in the market. 

3.2. Design thinking and user participation 
Design thinking is a people-oriented and iterative design method. It emphasizes that from the 

user's point of view, with the help of cross-border cooperation, rapid prototyping and test feedback, 
the design scheme is continuously optimized. In intelligent product design, the application of design 
thinking is particularly important. Designers need to use the method of design thinking to guide the 
team to brainstorm, stimulate innovative thinking and explore various possible design schemes. 
Designers can encourage users to participate in the design process, and let users directly participate 
in the iterative optimization of products by means of user testing and feedback collection. This 
design method of user participation can ensure that products are closer to users' needs and enhance 
users' sense of belonging. 

3.3. Technology integration and innovative design 
The core competitiveness of intelligent products lies in its advanced technology and innovative 

design. In the design process, designers need to fully consider how to combine cutting-edge 
technologies such as artificial intelligence, Internet of Things and big data with product functions to 
create a unique user experience. This includes using artificial intelligence technology to improve the 
intelligent level of products, such as speech recognition and natural language processing. With the 
help of Internet of Things technology, products can be interconnected with other devices, creating 
smart homes, smart offices and other scenarios. Using big data to analyze user behavior can provide 
users with more personalized services. Designers also need to pay attention to the feasibility and 
cost-effectiveness of technology to ensure that the designed smart products are both innovative and 
commercialized. 

3.4. Assessment and optimization methods 
In the later stage of intelligent product design, assessment and optimization are the key links to 

ensure product quality and user experience. Designers need to establish a perfect assessment system 
to comprehensively assess the functions, performance and user experience of products, as shown in 
Table 3: 
Table 3 Key Points for Assessment and Optimization in the Later Stages of Smart Product Design 

Assessment 
Aspect 

Assessment Content Optimization Direction 

Functionality Implementation of preset functions; 
Stability and reliability 

Defect repair; Logic optimization 

Performance Response speed; Energy consumption and 
battery life; Stability and durability 

Performance enhancement; Power 
management improvement; Structural 

design reinforcement 
User Experience Interface intuitiveness; Interaction fluidity; 

User satisfaction 
Design improvement; Interaction 

adjustment; Feedback-based optimization 
Security Data protection; Network security; Physical 

security 
Enhanced protection; Vulnerability fixing; 

Design improvement 
Compatibility Compatibility with devices and systems; 

Environmental adaptability 
Compatibility optimization; Environmental 

adaptation 
Maintainability Ease of repair; Convenience of updates and 

upgrades 
Facilitate repair; Simplify updates 

According to the assessment results, designers need to iteratively optimize the product, 
continuously correct deficiencies in the design, and enhance the user experience and market 
competitiveness of the product. Futhermore, it is also needed to pay attention to the continuous 
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iteration of the product to ensure that it can keep up with the pace of technological development. 

4. Challenge and problem identification 
In the design of intelligent products based on user experience, there are also many challenges 

and problems. On the one hand, with the continuous advancement of technology and the increasing 
diversity of user needs, how to ensure that products can continuously meet the changing needs of 
users has become an urgent problem to be solved. From another perspective, the security and 
privacy protection issues of smart products are becoming increasingly prominent. How to ensure the 
security and privacy of user data while ensuring user experience is a key concern for designers. 

To address these challenges, designers need to constantly explore new design methods and 
technological means. For example, by establishing a user feedback mechanism to timely understand 
users' opinions and suggestions on the product, in order to iteratively optimize the product; 
Strengthen technological research and innovation, enhance the intelligence level and safety of 
products. With these efforts, the problems encountered in user experience based intelligent product 
design can be gradually solved. 

5. Conclusions 
In the design of intelligent products, user experience always occupies the core position. From 

user research and demand analysis, to design thinking and user participation, to technology 
integration and innovative design, as well as assessment and optimization methods, every link 
closely revolves around user experience. However, with the rapid development of science and 
technology and the changing needs of users, the future development trend of intelligent product 
design will be more diversified and complicated. On the one hand, the continuous integration of 
cutting-edge technologies such as artificial intelligence, Internet of Things and big data will bring 
richer functions and more intelligent services to smart products. For example, future smart products 
may be better at understanding users' emotions and intentions, thus providing more personalized 
services and suggestions. On the other hand, users will also put forward higher requirements for the 
safety and privacy protection of products. Designers need to pay more attention to the security and 
privacy protection of user data while ensuring product functions and services. 

Intelligent product design based on user experience is a process of continuous development and 
improvement. Designers need to keep up with the pace of technological development, dig deep into 
users' needs and constantly explore new design methods and technical means. In this way, we can 
create better and more intelligent products and bring more convenient and comfortable experience 
to users. 
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