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DRIVING IN EMERGENCIES WITH USE
OF SYSTEM OF THE HELP TO THE DRIVER

Vasyugova S.A., Nikolaev A.B.

The purpose of this article consists in research of modern technolo-
gies in automotive industry by the analysis and carrying out technical
experiment. The main attention concentrates on traffic safety, which
is carried out by automation and modernization of vehicles. In article
innovative solutions on implementation of the safe movement of the
car are considered. The system of the help to the driver in emergencies
of “System help” is offered. This system is intended for implementa-
tion of automation of certain processes of the car at those moments of
the movement when the driver ignores or doesn t notice the informing
signals of system.
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1. Introduction

Safety on roads is a priority question around the world today. With
development of infrastructure the transport system of the countries de-
velops [1]. People became more dependent on transport and in this re-
gard, on roads the number of cars, motorcycles, a special-purpose equip-
ment and other transport has sharply increased [1-16]. It is one of factors
which have served to increase in number of road accident on roads [2, 3].

The modern automotive industry is directed, first of all, to achieve-
ment of the maximum safety of the car, and his comfortable use [4, 5].
Vehicles are modernized and improved. Requirements for safety and
comfort of equipment constantly become tougher, forcing producers
to invent new systems and to introduce new technologies [6—8].
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2. Innovative solutions in safety of the car

Traffic safety directly depends on quantity and quality of transport
structure on roads. Every year the number of cars accelerated con-
tinues to increase the quantitative presence on roads of the different
countries of the world [1-16].

Today it is necessary to improve as much as possible ways of the
organization of traffic by development and deployment of the auto-
mated systems and devices [9, 10]. It is necessary to provide with
information and technical support of drivers and other participants of
the movement. It will allow to reduce the number of road accident that
will also affect load of highways [11, 12].

Developers of cars have already made huge break in automotive
industry, having created a number of auxiliary devices (sensors, a ra-
dar, chambers, etc.), and also, the automated systems [13].

Modern cars have begun to equip with system of recognition of road
signs [14]. This system is intended to distinguish road signs of restriction
of speed and to inform the driver on the high-speed mode on a passed site
of the road. The notification of the driver happens in several ways [15]:

» the sound notification and emergence of the informing badge on

the dashboard screen;

* the sound notification and projection of the informing badge on

a car windshield.

System of recognition of road signs (Traffic Sign Recognition, TSR)
many known car makers — Audi have in the asset, BMW, Ford, Mer-
cedes-Benz, Opel, Volkswagen. The system of recognition of road signs
on Opel cars is a part of the Opel Eye system. The Opel Eye system is
noted among the best developments in the field of automobile safety of
2010. Mercedes-Benz called the Speed Limit Assist system (the moni-
toring system of restriction of speed), Volvo — Road Sigh Information,
RSI (system of informing on road signs) [16].

This system is capable to reduce the number of road accident on
roads and to increase the level of traffic safety. Besides system of rec-
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ognition of road signs, the system of recognition of pedestrians began
to take root widely.

The system of recognition of pedestrians is intended for identifica-
tion of objects around the car and prevention of collision with them. This
system as the main technical knots, as a rule, includes chambers and a
radar (motion sensors). Technical knots of the car scan space on perim-
eter, collect information and issue it on the main controller (on-board
computer). At detection of the pedestrian video cameras and additional
confirmation by sensors, the system calculates probability of collision,
proceeding from remoteness of object and speed of the movement of
both (or more) objects and, in case of probable collision, gives the warn-
ing signal accompanied with sound on the panel screen. If after signals
of system the vehicle doesn’t change the movement, then the system
independently reduces speed of the car and stops him completely.

For the first time the system of detection of pedestrians has been
used on Volvo cars in 2010. Now the system has a number of modifi-
cations:

» Pedestrian Detection System from Volvo;

* Advanced Pedestrian Detection System from TRW;

* EyeSight from Subaru.

Also, today one of actively developing directions focused on in-
crease of safety of processes of traffic is development and deployment
of system of communication between cars. This system represents a
kind of a wireless network (WLAN, Wireless Local Area Network) in
which two types of knots — the vehicle (the car, the motorcycle) and
infrastructure facilities (the traffic light, the center of regulation of the
movement) are allocated [7]. The system of communication between
cars is a component of the intellectual transport system (ITS).

The system of communication between cars is intended for the safe
movement of all participants on the road. Work of system consists in
an exchange of technical information between vehicles. Use of this
system is necessary at journey of unregulated intersections, the com-
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plicated travel, turn on the left, about rear collision and other danger-
ous situations.

All above described developments in the field of automation have
undergone a number of testings and are actively operated. Improve-
ment and modernization of such systems proves that they are very
effective and necessary for modern transport system.

It is very important to develop internal system of the help to driv-
ers. The car equipped with internal system of the help is capable to
provide the safe movement on roads, and also, is capable to help the
driver in difficult and emergencies.

3. System of the help to the driver in emergencies

It is very important to create system which is capable to analyze
independently road process and to control actions of the car. However
after the detailed analysis of work of auxiliary systems of the car, a
conclusion has followed that traffic safety is carried out not fully, and
process of use of the vehicle can be improved. For achievement of this
purpose a number of researches and testings on improvement of quali-
ty of work of the car and increase in traffic safety has been carried out.

In article the new system of the help to the driver in emergencies of
“System Help” which is capable to automate work of the car is offered,
having increased thereby the level of safety of process of traffic [5, 6].

Work of this system consists in an assessment of the surrounding
situation by collection of information arriving from external sensors
on the on-board computer of the vehicle and decision-making on im-
pact on the hardware executive mechanisms, and also, to informing all
active participants of traffic. Active participants of the movement are
understood as those vehicles with which physical contact (collision, a
contact etc.) is possible, it is represented in figure 1 (fig. 1).

The system makes the decision, analyzing all arriving data. There-
fore, influences as the hardware executive mechanisms, on which she
is established and on the hardware executive mechanisms of active
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participants (provided that all the hardware are equipped with this sys-
tem), if it is necessary.

Fig. 1. An example of interaction of two cars

(1 — exchange of the informing signals of danger; 2 — giving of the operating signals)

The principle of interaction and control of environmental conditions
by system in borders of one object (car) represents process of collection
of information from the external equipment and data transmission on
the main computer (controller), it is represented in figure 2 (fig. 2).

The System help system includes an automobile radar, the iSys
module, a video camera, WLAN-the module and the on-board com-
puter, which interact on one or several CAN-to tires. The automo-
bile radar is a sensor, which uses radio waves for detection of objects
around the car. Video cameras allow receiving images of a surround-
ing situation of the car, which are processed by system. On the basis of
the analysis of the arriving signals from the radar and a video camera
the complex assessment of potential danger of objects by results of
which the system notifies the driver is made and if it is necessary,
influences the hardware executive mechanisms. By means of module
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WLAN-the system has an opportunity also to inform and influence
executive mechanisms of the active hardware.
System of the help
to the driver

e o,

11 l_} — Exposure

Peripherals

Fig. 2. The principle of interaction of system with external conditions

The arrangement of working knots can differ depending on the in-
ternal device of the car. The control unit performs the main work. This
block is the on-board computer. The on-board computer interrogates
the sensors and sensors established in different parts of the car, then
processes collected information and gives the operating signals on de-
vices of the car, and the informing signals on the driver’s monitor. In
addition, he processes entering external (from a network) signals and
will transform them to the operating output signals, which, in turn, are
broadcast on the automobile audio system and the information display.
In emergency, the system of communication can influence governing
bodies of the car, preventing accident [2].

4. Structure of the “System help”

The system of the help to the driver is complex and includes, be-
sides specialized software, the external and internal equipment, it is
represented in figure 3 (fig. 3). In drawing, the following knots of sys-
tem are presented:
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Cam — Surveillance camera.

Sens — motion sensors (radar).

Bcom — on-board computer. Is the controller, which collects, an-
alyzes, will transform information to the operating signals. Under
certain conditions, the on-board computer carries out functions of
informing and the prevention of the driver and if the driver ignores
the arriving signals of system, the computer assumes management of
behavior of the car.

iSys — the module connected to CAN-to the tire and which is read-
ing out necessary information from the digital tire. At an emergency,
the module receives a special signal then it sends the digital program
to executive mechanisms that leads to shutdown of work of one or
several conditions for operation of the engine.

MOD — WLAN-the module and DSRC-the module, which provide
wireless access to system of the car and communication in short, dis-
tances.

Connection of this system process individual for each installation.
He depends on a complete set and technical characteristics of the car.

System help

iSys

Fig. 3. The main components of the system
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All sensors, chambers, executive mechanisms, the on-board com-
puter, modules and other devices are connected to digital CAN-to the
tire. This tire allows connecting among themselves a large number of
knots. In addition, her feature is that it represents twisted couple that
allows avoiding a large number of additional conducting and excess
knots. Thanks to this tire, it is not necessary to organize transfer of the
first unit of information from knot to knot on a separate wire. Such
tires already exist almost in all modern cars that will make process of
installation of the System help system fast and reliable.

The scheme of work of system is submitted in the following draw-
ing and it is represented in figure 4 (fig. 4).

System help

iSys 7 ,

T MOD ‘H Computer |

B
[ — ——»{ Power unit
] Sens ‘ J

_ACam‘r

Fig. 4. The scheme of work of the system

The system performs operations on exchange of information between
the working knots, collects data, processes and forms the operating signals.

The system of the help to the driver in emergencies of “System help”
in the future can become an important component of the car. She is
capable to analyze a surrounding situation on the road and to control
behavior of the car if necessary.

Very important feature of system is ability of communication be-
tween systems that allows to increase overall performance of system
and traffic safety.
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It is supposed that such system will be useful at journey of difficult
sites of the road, to the movement of the car under difficult weather
conditions, journey of unregulated intersections and at others poten-
tially emergencies.

5. Carrying out experiment on robotic platforms

In experiment, the following robotic devices are used: a driving
platform based on the EV3 controller, a driving platform based on
the NXT controller with use of additional Wi-Fi — the HumaRobotics
block. Also in experiment the non-automatic model of the car and the
card of a marking of the road district are used. Programming of driv-
ing platforms is carried out with use of the LEGO MINDSTORMS
EV3 EDUCATION software product.

Robots are developed based on the design LEGO MINDSTORMS
complex. Robots are also equipped with ultrasonic sensors, which can
measure distance to objects. The ultrasonic sensor functions by distri-
bution of sound waves and measurement of time, which is required in
order that the reflected wave has returned to the sensor. The sensor is
connected to the controller by means of a cable, which is connected to
port of input on the controller and will play a role of an automobile radar.

The controller of the robot plays a role of the on-board computer
of the car, which is connected to external and internal sensors (in our
case it is the ultrasonic sensor). The ultrasonic sensor will measure
distances to objects during the movement then it will send information
to the controller. The purpose of experiment consists in determination
of quality of work of system at interaction of two objects at which both
objects are equipped with the System help system.

The number of attempts — 3. Speed of the movement of each robot:
30, 60, 90 turns of the main motors a second. Speed of the movement
of not automated car is absent.

Chronology of experiment: three objects approach the unregulated
intersection; on incorrect assessment of the situation at the intersec-
tion, two objects begin (robots A and B) his journey in this connection,
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the trajectory of their movement will be crossed in the center of the in-
tersection and will lead to collision, it is represented in figure 5 (fig. 5).

As estimated criterion of overall performance of system data on final
distance from the case of one robot to another after right operation of
system are taken. Results of experiment are given in the table (Table 1).

Fig. 5. Experiment

Table 1.
Results of experiment
Number of attempt (No.) Collision Distance (cm)
1 no 7
2 no 7
3 no 6

6. Conclusions
Automation of processes of the car is necessary and important
area in automotive industry. With modernization of this area, safety of
movement directly depends.
The System help system is capable to provide comfortable and safe
use of the car, and to help the driver with difficult and dangerous sit-
uations on roads.
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