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Abstract
With the introduction of computer-aided industrial design into industrial design, it has brought huge
economic effects to people's production and life. Especially for enterprise companies, computer-aided
industrial design has shortened the cycle of enterprise research and development, and at the same time
improved the quality of products. However, in the information age, effective and timely communication of
information is very important. How to achieve computer-aided industrial design and human error, timely
and effective communication has become a research focus and di�culty. At present, the research on
computer-aided industrial design of human-computer interaction is limited to the research of interface
design and virtual simulation technology, and there are few research and innovations of theoretical
methods. This article will explore computer-aided industrial design in human-computer interaction
technology.This paper will speci�cally analyze the user target drive and user behavior driven design
methods and give detailed steps and methods of computer-aided industrial design based on human-
computer interaction. At the same time, this paper proposes a method of adding form design to man-
machine performance in the computer man-machine form design, and then proposes product shape
design based on data information. At the same time, based on this, the morphological man-machine
design information space is constructed. Experiments show that the design method proposed in this
paper has a good performance advantage in computer-aided industrial design of human-computer
interaction.

1. Introduction
The development of industrial design has gradually turned to the development of computer-aided
industrial design. Computer-aided industrial design bene�ts from the establishment of computer graphics
theory and the rapid iteration of computer hardware and software. It is mainly based on digital platform,
modern enterprise application computer. Auxiliary industrial design software can greatly shorten the cycle
of product development and improve the quality of products[1]. However, with the rapid development of
information technology, the performance of computational aided industrial design in human-machine
performance is not satisfactory. How to make the computer-aided software of industrial design and users
communicate more effectively and clearly in human-machine communication. Development direction
and technology hotspots[2]. Human-computer interaction technology is a technology to solve the
communication between users and machines or software. Its form and quality are important factors
affecting human-computer performance[3]. It is the product of the intersection of computer science and
cognitive psychology, and it also absorbs The technical achievements of the disciplines such as
linguistics and ergonomics are also attributed to sociology within a certain scope [4]. Human-computer
interaction technology can’t be separated from two major themes: interface technology and virtual
simulation technology. Interface technology is closely related to multimedia technology, communication
technology and arti�cial intelligence technology[5]. It is a fusion of multiple technologies, and virtual
simulation technology is also integrated. A large number of computer technologies. Therefore, based on
the above analysis, it is meaningful to integrate human-computer interaction technology into computer-
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aided industrial design and optimize its human-computer interaction technology to make its man-
machine performance better. At the same time, it is also the imperative for computer-aided industrial
design development[6]

In the research of computer-aided industrial design human-computer interaction technology, researchers
at Zhejiang University have proposed integrated ergonomics simulation analysis method, whose main
advantage is to establish static and dynamic analysis of man-machine. Model, but its modeling is too
complicated[7]. Researchers at Northwestern Polytechnical University proposed an auxiliary design model
based on ergonomic performance evaluation results. The main technology based on it is CAD direct
access technology, and the application of this technology in modeling scope There are drawbacks in
sex[8].

This paper will speci�cally analyze the user target drive and user behavior driven design methods and
give detailed steps and methods of computer-aided industrial design based on human-computer
interaction. At the same time, this paper proposes a method of adding form design to man-machine
performance in the computer man-machine form design, and then proposes product shape design based
on data information[9]. At the same time, based on this, the morphological man-machine design
information space is constructed. Experiments show that the design method proposed in this paper has a
good performance advantage in computer-aided industrial design of human-computer interaction. This
article will make the following arrangements[10]. In the second section, this paper analyzes the
application of human-computer interaction technology in computer-aided industrial design and analyzes
the relevant principles. This paper analyzes the optimization strategy of human-machine shape design in
the third section, based on The above theory constructs the human-computer design information space.
In the fourth section, the design of the model platform applied by the above theory is given and the
results and analysis are given. The �fth section will summarize the content of this paper[11].

2. Application Of Human-computer Interaction Design In Computer-
aided Industrial Design
2.1 Human-computer interaction and computational aided industrial design

Human-computer interaction technology and computational-assisted industrial design technology are the
products of the rapid development of computer technology and information technology. They integrate
many disciplines such as arti�cial intelligence technology, communication technology, and graphics
processing technology. The principles will be discussed separately below[12]:

2.1.1 Human-computer interaction technology

Human-computer interaction technology enables products to solve problems in people’s daily life quickly
and effectively, and at the same time pays more attention to the user’s comfortable user experience when
using products. It consists of two phases, the input phase and the output phase[13].
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Human-computer interaction design must follow three elements, the speci�c content is as follows:

users: In real life, each individual can become a user of a certain product. The user determines the start
and end points of the interaction process, which plays a leading role in the communication between the
entire user and the object[14].

medium: In all daily consumer goods, the interface corresponding to human-computer interaction or a
�xed object called the interaction behavior bearer is also called medium.

Process: The user applies a purposeful behavior or operation to the medium to achieve the desired
purpose of the user. Such an operation process to achieve the goal is called a human-computer
interaction process[15].

The process of human-computer interaction can be subdivided into input and output processes. Both
humans and machines have many forms of input and output. At the same time, these inputs and outputs
are matched one by one according to a certain logic, which is transformed into a variety of interactions.
Way, based on this, the way of human-computer interaction can be roughly divided into �ve types as
follows[16]:

1) Action interaction

It is the earliest human-computer interaction mode. The early keyboard typing and remote control of
household appliances such as TV sets are such interactive ways. In the information age, the
somatosensory interaction mode has become a new action interaction mode, which can recognize
human actions. And the expression changes, this is a technological breakthrough in the past simple
mechanical interaction.

2) Voice interaction

The voice interaction mode is an arti�cial intelligence-based interaction mode. In this mode, the user can
naturally communicate with the product, and the product is more anthropomorphic, which eliminates the
sense of distance between technology and users.

3) Visual interaction

Visual interaction is to understand the command according to the movement of the person’s line of sight,
and to perform related operations. The main purpose is to use the visual tracking technology to record the
change track of the human eye through a large number of special cameras to realize communication with
the machine. Representative as Google Glass, as shown in Figure 1:

4) Virtual reality technology

Virtual reality technology is a high-end human-computer interaction technology, which is mainly based on
the fusion of augmented reality and real world, which allows users to operate real products, which are 3D
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scenes simulated by computer image technology[17].

5) Augmented reality interactive technology

Its integration with the real world is also true and illusory. Its main products, such as training machinery
maintenance augmented reality technology, can display the computer-generated image overlay on the
mechanical equipment that the user sees. The speci�c shape is a helmet, user. Any part of the eye that
the eye sees, the helmet will identify the part and guide the user through the repair work[18].

2.1.2 Computer Aided Industrial Design

Computer-aided industrial design is realized based on the digital platform. It integrates scienti�c thinking
with artistic thinking, and integrates science and technology into artistic thinking, making the whole
designed product more humanized and scienti�cally rigorous. Computer-aided industrial design
technology mainly includes computer-aided shape design, computer-aided color design, computer-aided
human-machine related, computer-aided evaluation design and other related technologies[19].

Computer-aided industrial design is increasingly becoming more and more integrated with CAD
technology, and it has become the mainstream of industrial product design. Research on auxiliary
industrial design in auxiliary objects, auxiliary strategies and auxiliary methods has also become a hot
topic. Figure 2 shows the �ow chart of human-machine auxiliary objects in computer-aided industrial
design. The current human-machine computer-aided industrial design software is still independent
software, and its output is only for designers and requires manual processing by designers to be
converted into Auxiliary data for analysis.

The main process of computer-aided industrial design is to combine the e�ciency and �exibility of CAD
technology with creativity to ensure product design success. There are mature technologies and
programmatic design work in the �eld of human-machine design, which is the advantage of computer-
aided industrial design compared to manual design. CAD technology has been able to take over this part
of the work, but there are still more scattered design tasks in the �eld of human-machine design. These
design tasks have no uni�ed mode for processing, and basically belong to the step-by-step state, so the
computer is in progress. Manual adjustments and data output are required after the auxiliary design, and
the manual is still irreplaceable in this process. The principle of product design differs from traditional
physical principles, which is a probabilistic principle that derives from the probabilistic nature of the
product user and the mode of use.

The key to computer-aided industrial design is to establish a system method that conforms to the
characteristics of human-machine design, and speci�cally becomes the drive design and mapping rule of
product form.

2.2 Application of human-computer interaction in computer-aided industrial design
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The application of human-computer interaction in industrial design is essentially a design method for
people and products and their use behavior. It is not limited to product styling, functions and processes,
and more attention is paid to the user experience generated by the product.

The main application method of human-computer interaction technology in computer-aided industrial
design is user-centered interaction design method, which is divided into user-driven interaction design
method and user behavior-driven interaction design method. The user-centered interaction design is
based on the user’s experience. During the use of the product, the designer cannot communicate face-to-
face with the user. The communication between them can only be carried out through the product. This
method can help the designer to accurately locate the user’s needs at the beginning of the design, and
ensure that the designed product achieves certain effects under the guidance of the user’s needs.

The main idea of the user-driven interaction design method is that it believes that the industrial product
design should meet the user’s expectations. The most critical part is to �nd the user’s target. The user’s
goal is not a simple superposition of functions or tasks. The necessary conditions for users to achieve
their goals are mainly divided into research phase, modeling phase, de�nition requirement phase,
de�nition framework phase, re�nement phase and test modi�cation phase. The de�nition of the
requirements phase is the core part of the human-computer interaction design method, which requires a
lot of human effort.

The user behavior-driven interaction design method takes the user’s behavior as the �rst production
factor, and does not pay attention to the product in the design process. The focus is on the usage
behavior when people use the product. This design method is suitable for product comparison. The
complex stage is divided into the user model setting stage, the user model behavior mode analysis stage,
the build product prototype stage, the prototype usability test stage, the method iteration and
improvement stage, and the design output stage. It is by setting the user model. The analysis of the user
model and the establishment of product prototypes can basically solve the problems of interaction
behaviors that occur during the user’s use, which is bene�cial to the designer’s design work.

Based on the above analysis, the application steps of human-computer interaction technology in
computer-aided industrial design can be as follows: clear requirements, conceptual design, prototype
design, usability testing, and design release. The following steps should be followed in the speci�c design
method: Figure 3 corresponds to the concept of simile, behavioral metaphor, functional simile, structural
metaphor.

3. Methods
3.1 Product form man-machine information

3.1.1 Morphological role and interaction channel of human-computer interaction industrial products
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The form of the product can be understood in a broad sense as the material characteristics that the
product can be directly perceived by the user and obtain information from. According to these
characteristics such as color, sound and material and corresponding dynamic features, the function of
the product and the user’s interaction can be realized. The corresponding schematic diagram is shown in
Figure 4.

The form of the product is a medium for completing the product function carrier and human-computer
interaction. When the user uses the product, the user obtains the information from the product and
performs corresponding operation behavior according to the information, and drives the product to
generate the function required by the user, and passes the product form. Feedback veri�cation of
functional results.

The human-computer interaction channel of the product is mainly communicated through visual
information, sound information, position channel, and digital channel. The “digital channel” is a special
channel, which is composed of the digital combination of the above-mentioned channel information. The
user “processes” other channel information into digital information and then participates in human-
computer interaction as input. Digital channels have been widely used in modern electronic products,
becoming an important part of modern product man-machine design and an important basis for
constructing human-machine information space. The human-computer interaction channel between its
product and the user is shown in Figure 5.

The degree of utilization of the channel is affected by many factors, including the channel itself, as well
as technical and economic reasons. In order to study the methods and tools of human-computer
interaction design in more depth, it can de�ne the content of human-computer interaction as a �ow. The
speci�c classi�cation is as follows:

Table.1 Human-computer interaction flow
Stream category Streaming content Form of flow
Physical quantity Material, energy Force/tactile/sports

data Information for accurate measurements Digital channel

information Difficult to measure information Visual channel

Its corresponding role in human-computer interaction is shown in Figure 6.

3.1.1 Product shape design based on data information

The generation and development of product form is the result of the combination of internal process and
external process. In the internal process, it is divided into four domains: demand domain, functional
domain, conceptual domain and morphological domain. Each of the four domains corresponds to a
product model. They are demand model, functional model, conceptual model and morphological model.
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The goal of human-computer interaction in computer-aided industrial design is to �nd e�cient and
reliable auxiliary means to complete the sequential transformation of the four models. The premise of the
transformation is that the four models must be clear and operable, and there is a uni�ed structured
mathematical model. The morphological design process is shown in Figure 7. The characteristics of the
corresponding internal processes are mainly as follows: one-to-many mapping process, evaluation and
selection process, and information implantation process.

The external process is a statistically based process based on phenomena. When the factors considered
by the internal process are too complicated and di�cult to simplify, then the external process is evaluated
and judged. The characteristics of the external process are mainly composed of inheritance, mutation
and mutation.

In the structure of the product design information space, encoding processing is required, which can
perform the following three operations: �nding the current position and the target position in the
information space of the design problem, �nding the best way to the same position from the current
position, and �nding The information and technical means needed to achieve this optimal approach.
Using the degree of abstraction and coding two variables as the two axes of the information space, the
corresponding structure of the information space and corresponding line chart of data performance
indicatoris shown in Figure 8.

The area division of the man-machine information space and its corresponding histogram of data
performance indicator is shown in Figure 9:

Various areas of the information space correspond to different knowledge and information support.

On the product design evaluation model, Xki and Pki are respectively the evaluation results and
membership degrees of the Kth criterion of the i-th design, and the corresponding formula should follow
Equation 1:

The technical reliability factor can be obtained by the reliability theory as shown in Equation 2:
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4. Experience
Based on the above, the human-computer interaction design of the product form has been elaborated and
analyzed. The basics can be summarized as follows: In computer-aided industrial design, human-
computer interaction needs to be simpli�ed under the premise of maintaining the basic shape of the
product. In a form that can be expressed in a simple manner, the simpli�ed product form can re�ect
various elements of human-machine design. Based on the above principle, this paper designs a product
form man-machine design prototype system, and its corresponding system work �ow is shown in Figure
10.

The system �rst designs the shape and attitude of the object under the measurement data of the object,
and then performs parameter calculation to obtain the size data related to the object. After the relevant
parameters are determined, the design parameters of the object are associated with the size parameters
of the associated related objects, so that the product shape driving design of the object can be realized.
Finally, the parameters of the object are obtained according to the drive calculation and modeled to
obtain the shape of the object. Using the genetic algorithm, the design program selects the optimal
design according to different human-computer interaction postures and selects the scheme for the user
to select. This paper is based on the Soildworks modeling system for the prototype design of related
objects. Here, taking the mobile phone as an example, the corresponding multi-dimensional design effect
diagram is shown in Figure 11.

The corresponding nonlinear and linear prediction results are shown in Figure 12.The corresponding line
graph and area map analysis are shown in Figure 13.

The above data is sampled data, and the amount of data collected is 9 groups. The corresponding
nonlinear model is compared with the data of the linear model. The proposed shape design has good
performance and indicators. It can be seen from the �gure that the shape of the object based on the
mobile phone can be multi-modular design through the software platform proposed in this paper, and
several optimized schemes are selected for the user to select.

5. Results And Discussion
This paper analyzes the human-computer interaction design and the principle of computer-aided
industrial design and the corresponding fusion application. Based on the application of current human-
computer interaction design in computer-aided industrial design, this paper proposes a method of adding
morphological design to human-machine performance. A product shape design based on data
information is proposed. At the same time, based on this, the morphological man-machine design
information space is constructed. Experiments show that the design method proposed in this paper has a
good performance advantage in computer-aided industrial design of human-computer interaction.

List Of Abbreviations
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Figures

Figure 1

Visual interaction technology and Gesture interaction technology

Figure 2
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Human-computer aided industrial design auxiliary object

Figure 3

Application method of human-computer interaction technology in computer aided industrial Design

Figure 4

The corresponding schematic diagram
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Figure 5

The human-computer interaction channel between its product and the user
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Figure 6

Corresponding role in human-computer interaction
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Figure 7

The morphological design process
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Figure 8

The corresponding structure of the information space and corresponding line chart of data



Page 18/20

Figure 9

The area division of the man-machine information space
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Figure 10

Corresponding system work �ow

Figure 11



Page 20/20

Several mobile phone products designed according to the system platform

Figure 12

The corresponding nonlinear and linear prediction results

Figure 13

The corresponding line graph and area map analysis


