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        ABSTRACT 
             

                        In recent years, a lot of research has been done in the area of automated 

vehicles and automatic highway systems (AHS) and many others.  All this research has a 

common goal:  to make driving on today’s highways safer and easier and also focused 

for race car accident prevention system. This paper reports a complete research work in 

accident emergency alert situation and emergency service provider. They were able to 

program a GPS / GSM module incorporating a crash detector to report automatically via the 

GSM communication platform, giving the exact position of the point where the crash had 

occurred. In this paper, messages on the network are classified and the identifier coding, data 

coding, network management mechanism and physical interface are defined. Of course, 

there  are lots of possibilities to even improve  this  scenario:  the system  could assist  the  

driver  not  only with  lane keeping but  also with  lane changing,  it could detect 

emergencies like obstacles by itself and when combined with some navigation  device 

possibly even have the vehicle under  complete  automated control  all the  way from 

origin to destination. This will allow early response and rescue of accident victims; saving 

lives and properties. The system is also used to detect whether the driver was in drunken state 

and the vehicle would not start thereafter. When the temperature of the vehicle becomes high 

then tolerable the vehicle would stop while running. The paper reports its experimental 

results, gives appropriate conclusions and recommendations. Finally, the instrument system 

was debugged. In the aspect of the design of signal system and monitoring system, the circuit 

diagram of signal system and signal system were drawn according to the racing design 

requirements and rules. Currently, the instrument system has been successfully debugged. 

And the design of circuit diagram of signal system and monitoring system has been 

completed.  
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INTRODUCTION 

                 Before we discuss the technical design of our wireless networking platform, it 

is useful to discuss some of the motivations and requirements for the design.  Throughout the 

design process, we considered the target platform to be the electric race car designed and 

built by students and faculty.  Although it is an extremely interesting platform to design for, 

the race car has some very unique features that in some ways enhance our design, and in 

others constrain it. The racing electronic control systems include the design of instrument 

system, signal system and monitoring system of the racing. In the system, the signal of sensor, 

light and current is sent into the SCM. Then the SCM sends signal to the actuator and the 

actuator makes appropriate actions. As with human behavior, our guidance system works 

differently for tracking lanes or turning on sharp bends. When travelling along a straight 

road, people drive at relatively high speeds while gently turning the steering wheel. In 

contrast, on sharp bends, they rapidly reduce speed and quickly turn the steering wheel. A 

good design of racing electronic control system should decrease the complexity of the driver's 

manipulation and improve the reliability and controllability of the racing car and normal cars.  

The electronic system design includes designing system hardware circuit, building the 

physical circuit, writing a program according to the certain function and debugging the circuit. 

 

I. WIRELESS DEVELOPMENT INTERFACING UNIT AND TIMING 

CONSTRUCTION 
  

                   For the wireless transmission of data from the moving vehicle to our data-

acquisition system, a number of potential receiver/transmitter pairs were investigated. The 

transmitters were generally designed around two frequency ranges, 900MHz and 2.4GHz. The 

900MHz modules were generally lower-cost and lower range, usually reaching a limit of 

1000’ line-of-sight operation. The 2.4GHz modules were generally higher-cost and higher-

range, usually capable of exceeding 2 miles of line-of-sight operation.    Using the GPS to 

determine track location is a multi-purpose operation. While operating on a closed track, the 

number of laps remaining can be counted to calculate distance remaining. On an open road, a 

GPS unit would be beneficial in calculating distance to the finish line. In either case a 

software program could be installed on the host computer that would calculate the remaining 

distance.  
 

 

                                        Fig.1.   Timing Construction and Display Unit                     
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                              Using this calculated value and the car’s average energy consumption, 

a race team could establish the speed that the car must maintain in order to have enough 

battery power to complete the race. In automated mode, the driving commands from a 

human driver are replaced by a controller that generates these commands from the 

information it gets as its input, in this case visual information from a camera mounted on 

the mobile vehicle. The Mobile Unit must be capable of surviving and properly functioning 

after a crash.   The Enhanced Emergency Locator Transmitter was designed requirements for 

crash survivability of Emergency Locator Transmitter.  

 

II. HARDWARE DESCRIPTION 
                                                  
                              Internally within car Accident Locator Unit has two separate kits/units. 

One unit continuously checks for accident sensors input and informs accident condition to 

second unit over CAN (Control Area Network) bus. Second unit reads car location using GPS 

and communicates with emergency service provider. 

 

 

                                        Fig.2. Accident Locator Unit and Tracking System 

             The bus can be implemented as a two-wire, terminated parallel-access form, or as a 

single wire link. Because of this reduction in wiring requirements, the costs are lower for 

designing around the CAN bus. It turns out that a plausible solution lies in the Microchip 

MCP2510 CAN bus interface chip. Using this chip, it is possible to convert a standard SPI 

interface signal into a signal compatible with the Controller Area Network.  The following is 

a table that lists the necessary SPI connections between the Signal MCU and the MCP2510.  

 

MCU Port. Bit MCU  Physical 

Pin Number 

Function MCP2510 Pin 

Name 

MCP2510 Pin 

Number 

Port 0.0 39 SCK SCK 13 

Port 0.1 42 MISO SO 14 

Port 0.2 47 MOSI SI 15 

Port 0.3 48 NSS CS 16 

                                                      Table.1. Monitoring PIN Functions 
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              The original goal was to make as few modifications to the basic vehicle 

hardware as possible. The only significant alteration necessary operation is 

modifying the transmitter part of the remote control, so that it can get its input (the 

steering commands) from different sources.  The original transmitter unit has two 

potentiometers (variable resistors) that a r e  used to input the desired steering angle 

and speed.  The actual input to the transmitter electronics is the variable resistance.  

Although this manual input for steering commands is still necessary for operation, it 

alone is not sufficient, since it provides no way to modify, store or otherwise process 

the commands given by the human operator.  By inserting a computer between the 

actual source of the driving commands and the transmitter unit, a way to process 

commands is made possible. In addition, the advantage of using a PC as an 

intermediate step is that the actual driving command input can now be selected 

from a number of sources.  

 

The link between host and control computer i s  implemented u s i n g  a (possibly 

wireless) serial connection.  However the concept is not restricted to this type of 

connection.  Should a broader communication bandwidth be  necessary, other links 

like Ethernet might become interesting?  One example for a higher bandwidth n e e d  

would be if the host computer acts as a web server at the same time. It does this 

by regarding each output-compare register and its corresponding pin as a logical 

motor.  All the user has to do in software is to set the base frequency and the 

duration of  the high period for each logical motor. The second major change to the 

Type I vehicle is replacing the standard analog transmitter/receiver pair by a digital 

communication l i nk .  A digital communication channe l  is by its very nature less 

sensitive to noise than an analog channel.  In addition to that, it allows transmission 

error detection and possibly correction.  
 

 

                    Fig.3. Conventional Input of Driving Commands Vs Modified Input 
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III. SOFTWARE DESCRIPTION 

 

                         Service provider will find out car location using GPS data received, it will 

call to ambulance, police and relatives of car owner. Service provider will also confirm 

accident situation by calling car owner/driver. 

 

 

A. USER INTERFACE PSEUDOCODE 

 
Sub SensorReset ()  

Speed.Clear  

BatteryPower.Clear  

BatteryTemp.Clear  

TransState.Clear  

RPM.Clear 

Overheat = False 

MotorTemp.Clear 

MotorOverheat.Clear 

End Sub 

 
Sub PacketWatch 

// Wait for 

packet 

Open packet 

Decode packet 

for (i = 0, i < #sensors, i++) 

switch(i) 

case(0) 

Speed = packet[i]; 

case(1) 

BatteryPower = packet[i]; 

case(2) 

BatteryTemp = packet[i]; 

case(3) 

TransState = packet[i]; 

case(4) 

RPM = packet[i]; 

case(5) 

Overheat = packet[i]; 

case(6) 

MotorTemp = packet[i]; 

case(7) 

MotorOverheat = packet[i]; 

End Sub 

 

Sub ModuleStandby MCU.Idle 

SystemStatus.IndicateStandby 

End Sub 

 

Sub ModuleShutdowm Speed.Shutdown 

BatteryPower.Shutdown 

BatteryTemp.Shutdown 

TransState.Shutdown RPM.Shutdown 

MotorTemp.Shutdown 

MotorOverheat.Shutdown 

SystemStatus.IndicateShutdown 

End Sub 
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Sub ModuleStartup Speed.Powerup 

BatteryPower.Powerup 

BatteryTemp.Powerup TransState.Powerup 

RPM.Powerup MotorTemp.Powerup 

MotorOverheat.Powerup 

SystemStatus.IndicateStartup 

End Sub 

 

 

B. IMPLEMENTING A PARAMETER ESTIMATION ALGORITHM 

 

                 In other words, a function is needed that returns a nonnegative value based on 

the similarity of the two outputs. The more similar the two outputs are, the smaller the 

returned value .  Two identical outputs shou ld  return 0.  

 
                                                  Fig.4. Parameter Estimation Flow Graph 

 

            An initial estimate for Cf and Cr can be chosen almost arbitrarily. However, to 

avoid a large number of iterations in the parameter estimation algorithm, the initial 

estimates should be in the general area of the final values.  This is especially important if 

the parameter space has local minima. Therefore the initial estimate should come from a 

table of cornering stiffness’s or from previous calculations.  

 

IV. RESULT AND DISCUSSION 
                   

                When an auto crash occurs suddenly, the reaction of the emergency services now 

becomes a race between life and death. Today, wireless innovation has tilted the odds in favor 

of success like never before. Before, the people in the emergency services had little more to 

rely upon than raw courage. Now the world of wireless has inspired an entirely new way of 

managing and minimizing the death rate due to auto crash. Racing signal system shows car’s 

position to the other vehicle's driver and pedestrian by light signals and sound signals to 

ensure the safety. The light signals include turn light signal, brake signal, reversing signal. 

The sound signals include electric horn signal and reverse buzzer signal. The circuit design of 

the signal system includes the main brake lights circuit, turn signal circuit, reversing light 

circuit and electric horn circuit design. The red brake lights are mounted in the rear of the 

racing car. The role of the brake lights is to make the back of the racing to know status and 

preventing rear- end accidents. Brake light circuit is to achieve when the brake pedal is 

depressed.  
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               Turn lights are important indicators to prompt before and after racing and pedestrians 

when the racing is steering. The role of turn signal circuit is to inform racers and pedestrians 

of its directions. Reversing light is used to warn vehicles and pedestrians behind the car when 

the racing is reversing. 

 
                                               Fig.5 Racing Monitoring System 

 

                        To prevent accidents, we must limit the maximum turning angle for straight-

lane driving. This limitation is also similar to human behavior; we achieve it by defining the 

output variable membership function as a singleton, confining this turning to 2.5 per- cent of 

the total. Figure 3c and 3d show similar function definitions, but their shape’s gradient is lower. 

This makes the driving system less reactive when tracking a straight trajectory and assures that 

they’ll adapt to the route smoothly. 
 

 
                                               Fig.6 Drive Command Output 
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                                 The racing traffic monitoring system is to monitor the road conditions. The 

monitoring system composed display device and traffic monitoring device. Traffic 

monitoring device consists of front and rear cameras. The role of the front camera of the 

racing is to ensure that the dead angle of the front can be displayed on the screen in the 

forward process so that the driver see the entire front road condition, so the camera is installed 

on the intermediate position of the racing fairing front. Due to the wind resistance caused by 

the glass rear view mirror installed on the fairing the rear camera is installed on the frame. 

After installation, the monitoring range is extended to the largest. LCD is selected to be the 

traffic monitoring device, which makes it easy for racer to observe traffic condition. 
 

 
                                                     Fig.7 Vehicle Crash Alert Simulation 

 

                      To achieve reliable navigation, all autonomous vehicles must master the basic skill 

of obstacle detection. This vision-based task is complex. Consider, for example, common 

situations in urban environments, such as missing lane markers, vehicles parked on both 

sides of the street, or crosswalks. All such situations make it difficult for a sys- tem to 

reliably detect other vehicles, creating hazards for the host vehicle. To address this, we use a 

monocular colour-vision sys- tem to give our GPS-based navigator visual reactive capacity. 

We sharply reduce execution time by limiting obstacle detection to a predefined area in which 

obstacles are more likely to appear. This rectangular area—or region of interest (ROI)—covers 

the image’s central section. 
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                                                     Fig.8 Speed Monitoring Output 

 
 

V. CONCLUSION 
 

                    In order to develop crash alert system, were identified i.e. the automobile 

incorporating a machine- to-machine (M2M) device (GPS/GSM modem with a crash 

detector), the mobile operator and the emergency organizations together by the geographic 

information network. In this research work, we have designed a platform for emergency 

rescue in case of an auto crash and developed a prototype and tested it. Therefore, the 

platform operates optimally in order to reduce the golden time of arrival when every micro-

second counts. The components work together to provide the required features and 

functionality necessary for the product. 
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