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1. Introducation

Abstract

With the rapid development of science and technology, people’s travel mode has
become more and more diversified, and the tasks of solving the road traffic safety
problems are also heavier. In view of the safety problems, the relevant departments
have taken some measures, and a lot of scientific research products are being put
into use, but the situation is still not optimistic. In order to cultivate people's safety
awareness and create a safe and beautiful road, our team designed a set of intelli-
gent vehicle-road integrated traffic safety system based on Beidou. This system not
only considers the safety of motor vehicles, but also gives full consideration to
non-motor vehicles, so that safety is everywhere on the road. At the same time, the
vehicles and the roads are closely linked, reflecting the characteristics of “integra-
tion". The system has the following functions: for motor vehicles, it can use pres-
sure sensors and gyroscopes for collision sensing, then it timely alarms after a traf-
fic accident. With the ultrasonic and Beidou host, it can measure the range and
velocity, which prompts vehicles to control the distance in a safe range. For
non-motor vehicles, after the gyroscope detecting the vehicle rollover, it can carry
out emergency treatment. The function of range and velocity measurement can also
be reflected accordingly in the non-motor vehicle. For road safety, there are pres-
sure sensors installed in the mountains on both sides of the road, so that once there
are precursors of landslides or debris flows, the warning of sensors can be timely,
and the damage caused by disasters can be reduced as much as possible. At the
sharp turn of the winding mountain road, pressure sensors on both sides can sense
the passing of vehicles and buzz to prevent collisions. Considering comprehen-
sively, this system can effectively avoid many road traffic accidents and reduce the
harm of some accidents as far as possible. It has practical significance for road
traffic safety.
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1.1 The background of research and development

Under the current social background, the traffic safety problem is increasingly serious. According to the research re-
sults of the World Health Organization (WHO) and the international authoritative British Road Traffic and Transport
Research Institute and the famous domestic traffic engineering expert Duan Li Ren, there are half a million people dead
and 10 million injured in the road traffic accidents around the world every year. Research on Optimization of Public
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Transport Stations and Routes Based on Massive GPS Data (Wang WU, 2016).

Traffic accidents accounted for the largest proportion of all accident deaths. According to the statistics of some coun-
tries in the world, traffic accidents accounted for about 50 percent of the total deaths of all kinds of accidents. In 1989,
94,500 people died due to all kinds of accidents in the United States, of which 46,900 were traffic accidents, accounting
for 49.6 percent. The situation in China is similar to that in other countries. However, road traffic accidents are much
more serious than air traffic accidents. The highest number of air traffic accidents in the world between 1970 and 1989
was in 1974, with a total of 1,299 deaths, but this is only 2.6 per thousand of road traffic deaths in the same year. Take
the United States in 1985 as an example, the number of deaths caused by road traffic accidents was 200 times that of
railways and 350 times that of air traffic accidents. In terms of the total number of traffic fatalities, road traffic accidents
accounted for 93 percent, railway accidents for 2 percent, aviation accidents for 2 percent and water transportation ac-
cident for 3 percent. The economic loss caused by road traffic accidents all over the world is serious. In 1988, the Inter-
national Traffic Safety Association estimated at the international traffic safety conference held in Montreal, Canada. It
is said that the economic loss was about 350 billion US dollars. That is to say, the economic loss of traffic accidents for
every person on the earth is 68.5 US dollars per year, which is about 1% ~ 25% of the gross national product.

By the national policy encouragement, the road traffic safety product industry continues to grow, the industry prod-
ucts continue to enrich, and the industry market scale is considerable. In the future, the process of urbanization and new
industrialization will further accelerate, but the hidden danger of public safety will further increase, and the safety situa-
tion of road traffic will become more severe. So it is expected that road traffic safety products will maintain rapid
growth.

1.2 The significance of research and development

With the continuous increase of road traffic hazards, it is urgent to put more practical road traffic safety facilities into
the market to solve the existing problems as far as possible. It is urgent to ensure citizens' travel safety, and it is a long
way to improve people's well-being. When such products are put into the market, they can effectively cultivate citizens'
road safety awareness, set up safety concepts, learn to protect themselves, and fundamentally solve the current road
traffic safety hidden dangers. In the research and development of road traffic safety products, teenagers can improve
their own innovation awareness and scientific literacy, which is conducive to improving China's independent innovation
ability and contributing Chinese solutions and wisdom to the world. In line with the development trend of The Times,
"intelligent traffic” is a subject with broad research prospects. At the same time, it responds to the call of the national
development of road traffic safety product industry and promotes the development of road traffic safety cause.

2. Product composition and function introduction

The product mainly uses Beidou satellite positioning system and various hardware devices, which integrates motor
vehicle, non-motor vehicle and road safety to ensure road traffic safety under general conditions. It mainly includes
collision warning, range and velocity measurement, balance detection, disaster warning and sharp turn warning.

2.1 Collision warning

When a vehicle causes a major traffic accident due to an emergency, the collision warning system will be triggered.
There are two pressure sensors in the front, rear, left and right of the motor vehicle. Considering that pressure sensors
only support 12C and SPI protocols, and there are only two groups of 12C and SPI interfaces in a Beidou host, so we
decide to adopt the method of parallel connection of multiple Beidou hosts. If the chassis of the vehicle is high enough,
the host can be mounted on the chassis, saving space and facilitating connections. At the same time, in order to make
the judgment more accurate, a nine-axis gyroscope sensor is installed near the main engine. Only when a pressure sen-
sor detects that the pressure is greater than 1000N (the measuring range of the pressure sensor should be 1.2-1.3 times
of the pressure of the measuring point) and the gyroscope detects that the velocity of the car changes from above 50m/s
to below 10m/s within 0.5s (approximately equal to the acceleration generated when the car hits the wall), Beidou host
will send information to the terminal. The terminal will transmit the information to the owner's mobile phone and call
the police. In this way, when the motor vehicle has a traffic accident and causes a certain danger to the owner's life, it
can timely call the police and reduce the harm caused by the safety accident.

2.2 Range and velocity measurement

This function is applicable to both motor and non-motor vehicles. According to the velocity of the vehicle measured
by Beidou host, and the safe distance can be obtained according to the data. If the velocity is greater than or equal 100
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kilometers per hour, the distance is 120 meters. If the velocity is greater than or equal to 60 kilometers per hour but less
than 100 kilometers per hour, the distance is equal to the velocity. If the velocity is greater than or equal to 40 kilome-
ters per hour but less than 60 kilometers per hour, the distance is 55 meters. If the velocity is greater than or equal to 20
kilometers per hour but less than 40 kilometers per hour, the distance is 35 meters. If the velocity is less than 20 kilo-
meters per hour, the distance is 15 meters. Then the ultrasonic sensor installed in front of the vehicle can measure the
actual distance between the vehicle in front and itself, and judge the size relationship between the actual distance and
distance. Research (online). If the actual distance is greater than the distance plus 20 meters, the light is green. If the
actual distance is greater than the distance but less than the distance plus 20 meters, the yellow light is on. Research on
Intelligent Robots (Song Jinyi, 2021). If the actual distance is less than or equal to the distance, the red light is on
flashed, accompanied by a verbal cue and a beep. This can play a warning role, and effectively reduce the traffic acci-
dents due to improper safety distance control.

The ultrasonic sensor works as follows. The sensor measures the time elapsed between the sending of the ultrasonic
wave and the receiving of the ultrasonic wave. s=(v+340m/s)t/2

Pressure sensor detects pressure g
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Figure 1. Collision warning flow chart.
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Figure 2. Working diagram of ultrasonic sensor.
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Figure 3. Range and velocity measurement flow chart.

2.3 Parallel Testing

Non-motor vehicle accidents are often caused by accidents due to body instability and falls. We can install gyros-
copes in non-motor vehicles, which can detect the angle between the body and the ground at any time. When the gy-
roscope measured that the angle between the body and the ground was less than 20° (This angle was much smaller than
the angle of non-motor vehicle turning, which could basically confirm that it was an accident.), in order to avoid re-
porting false police, we decided to start the buzzer first, so as to attract the attention of people around us. After 5 mi-
nutes, when the gyroscope detects that the angle between the body and the ground is still less than 20°, Beidou host will
send information to the terminal, which will then send the information to the owner's mobile phone and call the police.

2.4 Disaster Warning

It is well known that landslides and debris flows can seriously destroy roads and are a huge safety hazard for many
roads along mountains. We can reduce the occurrence of landslides and debris flows in many ways through scientific
and technological means, but disasters are always difficult to avoid completely. In order to minimize the damage when
disasters come and ensure traffic safety, our team believes that pressure sensors can be installed on the landslide prone
mountains on both sides of the highway. When the pressure sensor detects that the pressure value of a location changes
by 50N within one second, it obtains the coordinates through Beidou host and sends them to the terminal, then sends
them to Beidou system on the vehicle. At this time, the voice prompt will be turned on in the vehicle navigation and a
section of highway where the location is located will be blocked in the route. Considering the problem that the longer
the wire is, the greater the resistance is, and the pressure sensor interface limitation mentioned above, a Beidou host and
a connected pressure sensor can be installed at a certain distance in the mountain.
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Figure 4. Parallel testing flow chart.
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Figure 5. Disaster warning flow chart.
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2.5 Sharp Turn Warning

On the winding mountain road, there are often sharp turns, and this is the high incidence of road safety accidents.
Although convex lenses are installed at many turning points, many people still turn a blind eye to them. In view of this
phenomenon, we installed pressure sensors at the right road on both sides of the corner of the winding mountain high-
way, which is a few meters from the turning point (The distance varies with the size of the turning angle. The larger the
turning angle is, the smaller the distance is. And the smaller the turning angle is, the larger the distance is.). The Robot
(online). When the sensor detects that the pressure exceeds 10000N, a data is saved in the sensor. If the pressure on the
other side is less than 10000N within 5 seconds (There is no value on the sensor), the data will be automatically elimi-
nated. If the other side detects the pressure greater than 10000N within 5 seconds (the sensor on the other side has data),
the sensor will start the buzzer to remind the vehicles of both sides to slow down. This can effectively avoid the occur-
rence of safety accidents, to ensure road safety.
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False

the pressure is
greater than or equal normal operation

to 1000N

a data is stored in the sensor

v

the seneor on the other side detects

the pressure in
5 seconds is greater than wipe data ——® normal operation [

r equal to 1000N

buzz

Figure 6. Sharp turn warning flow chart.
3. Product model diagram display
3.1 Motor Vehicles

In the process of the model experiment, we installed a touch switch sensor and an ultrasonic sensor in the front end of
the model car. Through DuPont wire connected to the main engine, and the host was installed under the seat of the
model car. Gyroscope sensors and passive buzzers are installed on the left and right sides of the front of the car, which
are connected to the host. The two-color LED is mounted near the vehicle's navigation dashboard and is connected to
the host.

3.2 Non-Motor Vehicle

We install a Beidou host on the crossbar between the handlebars and the seat of the bicycle, and install ultrasonic
sensors and RGB LED at the handlebars. We consider placing RGB LED in a more conspicuous position. The gyros-
cope sensor and passive buzzer are located near the Beidou host. All sensors are connected to the Beidou host through
DuPont wire.
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3.3 Road Safety

For disaster warning, we installed a pressure sensor on the simulated small mound and connected it with a Beidou
host. We pushed the small mound by hand to make the sediment on it slide slightly, so as to simulate the precursor of
landslide or debris flow. For the warning of sharp turns, the pressure sensors are arranged on the simulated highway
with sharp turns according to the design drawing. The pressure sensors are located on the road level and connected to
their respective Beidou hosts. In the corner of the convex lens, we install the buzzer, which is connected with Beidou
host. Let the cars on the both sides to simulate the scene at the same time.

3.4 Additional Remarks

Due to limited space, limited materials and other problems, we can not achieve real simulation of the real scene, but
this simulation experiment has proved the correctness of our thinking and programming. After careful consideration, we
believe that the system can be established and put into practice in real life situations, regardless of economic constraints.
Due to the velocity and volume limitations of the vehicle in the experiment, we used the light touch switch sensor in-
stead of the pressure sensor to detect the collision. Because there is no Beidou terminal, the alarm function in the design
cannot be reflected in the simulation experiment for the time being. Since the terminal is difficult to realize in the expe-
riment and the sensitivity of the pressure sensor is low, the functions of disaster warning and sharp turn don’t display in
the video

4. Conclusion

To strengthen the work of road traffic safety and establish modern civilized traffic, we must attach great importance
to the leading role of advanced culture and energy support. We should vigorously cultivate the traffic safety culture with
the characteristics of The Times and meet the needs of the situation, ensure the road traffic safety and efficiency, and
then create a good traffic environment. Road traffic is not only an important part of social life, but also a social and cul-
tural phenomenon. People's traffic activities are a comprehensive reflection of their social psychological, behavior ha-
bits and value orientation. The degree of road traffic civilization of a society reflects the overall level of citizen morality,
cultural level and social civilization of the society.

In the face of increasingly serious traffic safety problem, our solution is presented. On the basis of making full use of
Beidou navigation and positioning system, through continuous innovation research, practice exploration, we form an
intelligent vehicle-road integrated traffic safety system based on Beidou. Through collision warning, range and velocity
measurement, balance detection, disaster warning and sharp turn warning, we contribute our strength to ensure the
safety of road traffic. Although we encountered lots of difficulties in the process of operation, but we finally succeeded.
Perhaps there are still some problems in the system that has not been solved, but we will continue to improve.
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