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ABSTRACT

With the advancement of technology, advanced technologies such as big data,
internet and artificial intelligence have been applied to the automotive industry,
and the importance of human-computer interaction interface in automotive design
has become more and more prominent. In retrospect, traditional automobiles were
mainly regarded as tools for traveling, and the interaction between drivers and
automobiles was mostly limited to basic vehicle control. However, the needs of
modern drivers have become more diversified, and human-computer interface design
nowadays has a direct impact on driving safety and overall experience. Based on the
driver’s perspective, this paper provides an in-depth discussion on human-machine
interface design and analyzes the major problems currently encountered by drivers
in using intelligent vehicles, including complex interfaces, untimely or inaccurate
information transfer, etc. By studying the driver’s behavioral habits, psychological
needs and special requirements in driving scenarios. Combined with the relevant
theories of ergonomics, design psychology and other disciplines, this paper explores
how to enhance the driver’s user experience through more intelligent and humanized
interaction interface design, help users obtain driving information more quickly
and accurately, and meet the driver’s needs for future automotive human-computer
interaction.
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INTRODUCTION

In the process of doing automobile design, in which the human-computer
interaction interface is the interface system for information exchange
and operation between the driver and the vehicle, which supports the
communication between the driver and the vehicle. Human-computer
interaction interface plays a crucial role in automobile design, which directly
affects the driver’s driving experience and safety. Common human-computer
interaction interfaces mainly include display screens, control buttons, voice
recognition systems, gesture recognition systems and driver assistance
systems. Through the combination of human-computer interaction interface,
it can bring drivers a more intelligent and convenient user experience.

In fact, users who choose to buy a car will mainly pay attention
to the convenience, humanization and interactive experience of the car’s
functions. With the rapid development of science and technology, the driver’s
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expectation of vehicle interaction experience is also increasing. At the same
time, under the development of technology, emerging interaction technologies
also make more possibilities for automobile driving interface interaction
methods1.

Currently, the human-computer interaction interface design of many
intelligent vehicles is too complex and combines too many functions, which
makes drivers feel more confused or difficult to understand in the process
of using them. During the driving process, the interface sometimes displays
too much information, including some unnecessary information, which may
distract the driver’s attention during the driving process. Secondly, most of
the cars in some interface design there are some unreasonable color matching
or unclear icon instructions will lead to the interface of the aesthetics and
effectiveness of the information.

HUMAN-COMPUTER INTERACTION

The concept of interaction design was proposed by the British designer
Bill Moggridge in 1984, in addition to Don Norman’s design theory also
proposed different levels of design goals product interaction design strategy.
Common human-computer interactions in automobiles are touch-screen
interaction (TI), vebal interaction (VI), gesture interaction (GI) and system-
initiative interaction (SI). According to Don Norman’s interaction design
theory, automobile interaction should satisfy convenience, simplicity and
interactivity.

Currently, vision is the main mode of information interaction during
driving, and most of the driving information is presented visually, while
auditory and haptic senses are generally used to remind drivers of the
information they need to focus on. In “Intelligent Vehicle Human-Computer
Interaction Interface Analysis”, the future automotive hmi design will tend to
be multi-channel sensory integration, specifically combining visual, auditory,
and tactile multi-sensory interactions, so as to provide drivers with a more
comfortable and intelligent user experience.

LITERATURE REVIEW

In this study, the case study method in qualitative analysis is used to
explore, revealing the existing problems in the design of automotive human-
computer interaction interfaces, finding the pain points, and fully applying
the theoretical research to this topic to guide the relevant design.

METHODOLOGY

In this study, the case study method of qualitative analysis is adopted to
explore, reveal the problems existing in the current automotive human-
computer interaction interface design, find the pain points, and fully
apply the theoretical research to this topic to guide the relevant design.
Through the study of the current mainstream brands of automotive human-
computer interaction interface, we analyze and summarize its advantages and
disadvantages, and put forward the optimization design points.
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DISCUSSION

Many interfaces designed on the market at present add a lot of complicated
functions, for the interface to present cumbersome and complex information
to a certain extent will affect the driver in the use of the efficiency and
increase the danger. For example, the interface design of Ideal Car (see
Figure 1) has some room for optimization. The font size of the buttons at
the bottom of the screen is small, and it is difficult for drivers to quickly
recognize these buttons during driving, which may lead to inconvenient
operation. At the same time, the interface layout lacks rationality, and some
frequently used functions are hidden in the secondary menu, which increases
the complexity of switching operations for drivers and is not conducive to
improving operational efficiency. Therefore, the interface design should be
more intuitive and simple to reduce the cognitive burden on drivers and
ensure safe driving. When optimizing the design, it is especially necessary
to pay attention to the size of the buttons, the distribution of functions, and
the reasonableness of the hierarchical menu to ensure that drivers can operate
easily and quickly.

Figure 1: Ideal car interface, from the web.

RESULT

Color

In order to bring drivers a better user experience, the color aspect is
one of the very important elements, contemporary American visual arts
psychologist Carolyn Brummer said “Color evokes a variety of emotions,
expresses feelings, and even affects our normal physiological feelings.” In the
driving process, drivers need to understand the dynamics of other vehicles,
signals, road obstacles, etc., which is directly related to the activities of the
environment, and has a direct impact on driving safety, but human attention
is limited, sometimes due to the interface of the color is too prominent to
cause the driver habitually shift their eyes on the screen (Figure 2). This can
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distract the driver’s attention from the road and traffic conditions, leading to
a reduced sensitivity to the visual psychology in the forward field of view.

Figure 2: From the web.

User Experience

The simplicity of the interface layout and the clarity of information
expression in automobile HMI affect the user’s driving experience.
Nowadays, most of the information interface designs in the HMI of major
automobile brands emphasize the artistic expression of the interface, ignoring
the convenience of the users. Therefore, in terms of user experience, first of
all, the interface elements should be streamlined to avoid the driver being
affected by the complexity of the interface information, and the designers
should design the interface in such a way that the users can quickly find
the information and functions they need. Secondly, clear layout and easy
to understand icons should be used, and finally, clear interaction logic
should be designed so that drivers can complete the operation naturally
without thinking too much on the way, and clear guidelines and hints should
be provided to guide the users to complete the operation and reduce the
users’ incorrect operation and confusion. Therefore, as designers, it is very
important to be able to effectively present complex information through
design, so that users can access the information more easily.4 Therefore, at
the user experience level, we need to sort out and layer complex information,
and transmit it to the user through a reasonable interactive interface layout
and effective interaction methods.

Personalization

When targeting different groups of people, there should be appropriate
models. For example, when facing the group of the elderly, large fonts,
large icons and simplified symbols should be used in the visual elements to
improve the driving experience of the elderly. Meanwhile, when targeting



Human Machine Interface Design for Intelligent Vehicle Systems 607

users of different genders, users can be allowed to customize the interface
layout, color and theme, etc. At the same time, the user’s habits, such
as frequently used functions and operations, etc., should be recorded in
order to provide users with personalized recommendations and suggestions
in subsequent interactions. Finally, it is necessary to collect users’ feedback
for data analysis, which can be done by providing feedback channels and
user surveys to understand users’ needs and expectations, and continuously
optimize the personalization function in order to adjust and improve the
personalization nature strategy in a timely manner.

Safety

David Strayer (June, 2003) points out that visual/manual distractions may
cause distractions, e.g., when a driver takes his/her eyes off the road
to interact with a device, attention is diverted from the processing of
information required for the safe operation of the vehicle, leading to
cognitive distractions and, consequently, to safety hazards. According to
Koutouriotis [7, the effects of different types of distraction tasks on driving
performance remain unclear. To this end, the effects of driver distraction on
eye movements, speed control and steering performance may be influenced
by environmental factors (e.g., road curvature) as well as by other vehicles,
as verified by a relevant experimental design. Therefore, the consequences
of such interactions should be considered when evaluating the impact of in-
vehicle tasks on road safety to more accurately determine the risks posed by
driver distraction. At the same time, more detailed experiments and studies
can provide directions for improving the design of future human-machine
interfaces, thus reducing driver distraction behavior and improving driving
safety.

CONCLUSION

Through multi-dimensional exploration and discussion, this research paper
reveals the importance of intelligent vehicle human-machine interface design
in enhancing user experience and driving safety, and provides a theoretical
basis and practical reference for future interface design.
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