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Abstract. Along with the progress of the medical and living standards, the proportion of older people is rising, and at

the same time in a wave of reform of Internet technology, on-board information technology changes with each

passing day, in a variety of elderly drivers perceive situations, from the equipment situation, environmental situation,

vehicle-mounted scenario system situation, combined with the on-board task main driving, information and

communication, interaction and so on in interactive entertainment situation perception model.

1 Background

Due to the continuous progress of medical treatment and
the improvement of living environment, the average life
expectancy of the population has been extended, which
leads to the aging trend of the global population. At
present most parts of the world, especially developed
countries have entered the aging society (more than 10%
of the total elderly population aged 60 or 65 years of age
or older population of more than 7% of the region or
country). Table 1 shows a summary table of the
proportion of people aged over 60 in major geographical
regions of the world in different years (prepared by the
United Nations population division), which shows that
the aging trend in our country is very obvious. According
to the statistics of the United Nations, by 2050, the
absolute number of the elderly (aged 60 and above) in
China will reach 440 million, accounting for 29.7% of the
national population [!l. Aging has become an increasingly
prominent social problem in China.

2 Senior driver

For people of any age, personal travel behavior is an
important factor that affects their independence and
ability to participate in society 2. Therefore, it is of great
significance for the physical and mental health of the
elderly to meet their travel needs and make them enjoy
the freedom and pleasure of driving as young people.
With the increase of age, many psychological and
physiological problems such as vision, perception, self-
regulation and reaction ability of elderly drivers will
directly affect their driving behaviors and the driving
ability Bl. The results of studies in Australia and Sweden
show that the elderly are more likely to make driving
mistakes than the young people in both automatic and
manual vehicles . Relevant literature % indicates that
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compared with young drivers, the accident rate of older
drivers and the degree of injury in accidents are both
higher. But with the deepening of informationization in
the automotive industry, car environment with the
introduction of more and more new information interface,
function of elderly people in the face of increasingly
complex intelligent information products encountered
more obstacles, such as beckoned to don't understand the
function of the information interface, information
interface operation mode are not familiar with, the
information products such as distance, and automotive
information products in the early stages of development,
considering the elderly drivers are not sufficient.
Therefore, under the background of an aging society, the
ease of use, improve vehicle information system make it
not only meet the needs of ordinary drivers and satisfy
the physical and mental needs of elderly drivers become
an important subject.

China began to enter the aging time in the 1990 s,
from the national population development strategy
research report forecast in the late 2040 s, the population
aged 60 and above, a 65 - year - old share will reach 30%,
22% or more of the population ). Society is aging and
the number of elderly drivers is rising. At present, the
number of drivers aged over 60 and aged between 51 and
60 in China accounts for about 1% and 45% of the total
number. It is predicted that in 2045, the proportion of
drivers over 65 will be about 14% %, Since 2003, the
maximum age limit for applying for a driving license in
China has been raised from 60 to 70 years old, and the
consequent driving safety problems have become
increasingly prominent. Elderly drivers in physiology, the
respect such as the ability to learn, and increasingly
complex traffic conditions and update the vehicle
information system such as increased the operation of the
driver and the cognitive load, has brought more
challenges for elderly drivers. Definition of the elderly at
home and abroad is different, the age of 60 or 65 an
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international watershed as the difference between the old
and the rest of the population, the natural persons aged 65
and older is called the old people. According to the
provisions of the law of the People's Republic of China
on the protection of the rights and interests of the aged,
natural persons over the age of 60 in China are called the
aged.

3 Situational awareness

Context Awareness was proposed by Schilit '} in 1994.
It originated from the study of universal computing and
has become a hot research field in recent years. We are
now generally USES Dey2000 years 1?1 definition in his
doctoral thesis, which can provide users with information
from the user's situation is suitable for the people, time,
location, activities, information or services. The purpose
of situational awareness is to try to use human-computer
interaction or sensors to provide the computing device
with situational information about people and the
environment of the device, and to make the computing
device respond accordingly. KIM believes that the
simplest definition of situational awareness is to acquire
and apply the field environment, which includes adapting
the field and using the field. Generally speaking, a
situational awareness system consists of three parts:
situational acquisition, situational presentation, and
situational use. Situational awareness can be divided into
active situational awareness and passive situational
awareness according to different ways, mainly because of
different ways of acquiring information. Can also be
divided situation awareness into the reality of direct
perception and internal contains two types of perception,
mainly lies in the different types of information such as
location, time environmental information and equipment
information, etc, the latter as the characteristics of the
user, habits, knowledge level and be fond of or divided
into the original situation information and advanced
situation information, the original situation data
information such as location, time, brightness information,
etc.

Table 1. The proportion of people over 60 years old in major
regions of the world in different ages.

Age/region Africa In N".”h In Lafin The
America America European

1950 5.5 12 5.39 12.9
1975 491 14.6 5.39 17.33
2000 5.02 14.97 7.25 19.85
2025 6.62 22.27 10.79 24.72

Age/region Oceania | South Asia | East Asia China
1950 11.29 7.56 7.53 7.63
1975 11.13 4.97 8.23 7.96
2000 19.85 6.43 11.45 10.71
2025 24.72 10.59 19.59 19.34

4 In-vehicle control information system

Vehicle control information system is an important part
of the car is connected to the Internet, is the integration of
digital information processing, wireless communication,
navigation and positioning, embedded GIS, image display,
and many other technology in the integration of high-tech
products, is the intelligent transportation system (ITS)
directly to the customer's part of the !3l. The on-board
information system can provide the driver with
entertainment, route guidance, real-time road conditions
and taxi orders and payment information services.
Vehicle information system in infinite input of
information and the operation of the very limited
interaction conflict: on the one hand, users of information
systems is concentrate on the driving condition, on the
other hand will vehicle information, location information,
navigation information, user information and the Internet
information into the on-board system, and because the
richness, the variation of the LBS which caused by the
type of information input is far greater than a PC or
handheld device. The vehicle-mounted information
system studied in this paper is limited to the vehicle-
mounted information system with multi-channel
interaction characteristics in the context of Internet of
vehicles.  Vehicle information  system:  vehicle
information, location information, navigation information,
user information, communication and entertainment
information system.

The United States, Europe and Japan are at the
forefront of the technical research on vehicle-mounted
information terminals. Their internet-connected vehicle
systems have been widely used and the relevant
industries are relatively mature. On - star company in the
United States to MOTOROLA's wireless communication
module, vehicle technology and comprehensive service
center for an organic whole, the car to provide a full
range of communications services, at the same time, ford
also launched wing cast onboard Internet services. In
Europe, the e-safety project involves the government, the
vehicle factory, the automobile zero component factory,
the service provider, the telecommunications provider,
the platform manufacturer and so on, in order to further
improve the driving Safety. In Japan, the g-book service,
a smart-car terminal, has about 3m users and is growing
by 50,000 a year. Compared with developed countries in
Europe and the United States, China's car networking
industry started relatively late. Early mainly around the
vehicular information platform of integration of all kinds
of application services or development, since 2009, the
independent brand of the big carmakers are began to
focus on research and development new type of vehicle
information terminal, Changan automobile, Geely
launched new on-board system, etc. But for now, Oems,
terminal factory, platform service providers in their
scheme, couldn't connection forms, restricted the vehicle
information terminal and car networking development of
relevant industries. Therefore, the establishment of
integrated intelligent vehicle information terminal design
solutions and norms, has important practical significance.
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5 Situational awareness model of elderly
drivers and central control information
system

Firstly, by the physical characteristics of elderly drivers,
driving in the process of situational factors and
characteristics, the driving behavior of elderly drivers,
comprehensive test research analysis, setting up the
situation awareness in the elderly drivers driving model;
This paper analyzes the experience requirements of
elderly drivers driving cars from the aspects of the
standards, application status and interactive design

elements of information terminals. Analysis in the
process of elderly drivers driving situation awareness
must be matching with driving tasks one by one in order
to obtain good situational awareness, and put forward can
be used to further education, environment, compensation,
auxiliary equipment check compensation to improve the
interaction experience of vehicle information terminal
equipment, through the design compensation to reduce
the elderly drivers driving interaction requirements,
thereby promoting driving task requires matching
difficulty coefficient and situational awareness.
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On the basis of the above perception model, build
elderly drivers driving key to driving and vehicle
information terminal interactive elements, successively
established elderly drivers driving demand for vehicle
information terminal model, dynamic interaction model,
the theory of optimal information framework, the
experiment concluded that key interaction of physical,
psychological load cases (electrical fatigue test,
questionnaire, etc.) after the experiment, and the various
interactions of grading. Through the field observation,
video analysis (Observer behavior analysis software)
analysis summary elderly drivers to other passengers
riding in the process of driving, and graded according to
affected or not, the results of this study can be used to
plan or guidance for the optimization design of the new
design.

To capture key interaction posture by motion capture
device, generate interaction database, and then combine
with production softwares 3 dmax software, through
interactive database using interface simulation tool
protopie visualization virtual interactive simulation
platform, study the interaction of the database can be
used in the visualization of design scheme evaluation and
elderly drivers driving training activities, and key
interaction database can be used to design or guidance for
the optimization design of the new design. The detailed
research technology roadmap is shown in figure 1 above.

6 Conclusion

The perception model, the situations of elderly drivers
can port analysis perception elements from the physical
sensation, from the design factors of port to analyze the
design elements, and the matching relationship between
them to further verify the perception model to explore the
situation of compensation elements, so as to establish the
dynamic model of the relationship between the three
together.
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