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Abstract— According to data obtained by study conducted by 

world health organization, lots of the human lives are being 

lost every year due to vehicular accidents. The accident may 

be due to the carelessness of driver. Driving the vehicle in a 

hurry, driving with insufficient sleep or driving with alcohol 

intake are some of the reasons for carelessness driving. Many 

campaigns are being conducted for causing awareness in the 

public about the frequent disasters occurring due to over 

speed vehicular movement on the road, but yet the number of 

injuries and loss of lives are increasing day by day. In order 

to overcome this situation, a wireless monitoring system 

along with MEMS three dimensional accelerometer and GPS 

tracking system with CAN protocol is developed. At the 

occurrence of the accident, the wireless device will send 

information in the form of message to predefined phone 

numbers such as family member, emergency medical care 

unit and nearest hospital for immediate medical help. The 

exact location of the vehicle is traced using GPS tracking 

system. This system not only helps in accident tracking but 

even in accident avoidance as in the case of drinking and 

driving. Alcohol sensors are used for this purpose such that if 

it detects the driver is under influence of alcohol the vehicle 

steering is locked.  
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I. INTRODUCTION 

Now-a-days lots of accident occur on highways due to rash 

driving of the vehicle and increasing traffic. According to 

survey conducted by world health organization, many people 

have been losing their lives every year due to vehicular 

disasters. The occurrence of the accident may be because of 

the negligence of the driver. Negligence may be such as rash 

driving, driving with insufficient sleep, driving without 

wearing helmet, or driving with alcohol intake. Many 

campaigns are being held for alerting the people regarding the 

frequent disaster due to over speed vehicular movement on 

the highway, but yet the percentage of injuries and mortality 

are increasing day by day. 

It is primarily for this purpose, the CAN based 

communication system using GPS and GSM along with 

MEMS three dimensional accelerometer and ultrasonic 

sensor is designed. When there are more electrical control 

devices in the modem cars, such as power train management 

system, antilock braking system (ABS), and acceleration skid 

control (ASC) system, etc, the functionality and wiring of 

these electric control units (ECU) are getting more 

complicated. Therefore, it is of great concern to upgrade the 

traditional wire harness to a smart & car network. In 198Os,a 

Germany car component provider Robert Bosch Co. 

introduced an in-car network; the controller area network 

(CAN) bus, to replace the complex and expensive traditional 

in-car wiring [1]. In this study, a high-level protocol CAN 

open is adopted to interconnect those CAN nodes with 

reliable communications among sensors. 

One of the most recent technology in automobile 

industry is CAN which mainly reduces complexity of 

connection between the electronic device units. CAN 

primarily reduces the number of wiring between various 

electronic devices as CAN communication is based on 

broadcast mechanism. The MEMS accelerometer is a tri-axial 

accelerometer providing analog acceleration output in the 3 

axial direction i.e. x,y,z. As soon as the system detects the 

variation in the accelerometer value that is the threshold value 

of the accelerometer is changing drastically from its normal 

value an alert signal is sent to GSM device using CAN bus 

mechanism. The ultrasonic waves disperse in air and returns 

instantly whenever any obstacle is encountered in the path. 

The ultrasonic sensor detects the presence of obstacle within 

15 degree angle of inclination and 3 mm range. 

If any obstacle is detected then an alert signal is sent 

to the driver with CAN bus interface. The GPS device 

provides data such as location and time in all weather 

conditions. The alert message is displayed on the GLCD 

present in the system at the same time message is delivered 

to the predefined numbers. The GSM system sends 

information instantly to the web server where the database is 

maintained which is updated regularly. The web server gets 

information such as longitude, latitude, time, speed etc for 

searching the vehicle by the device identify number which is 

unique and provided for each vehicle in order. 

II. BLOCK DIAGRAM 

 
Fig. 2.1: Proposed system block diagram 

III. PROBLEM STATEMENT 

In this task we go for outlining of CAN based Accident alert 

system utilizing three LPC-1768 32-bit micro-controller 

which is having three ARM Cortex M3 processors alongside 

numerous locally available interfaces like LCD, CAN 

controller, UART, liquor sensor, vibration sensor,GPS,GSM-

SIM900. These two micro-controller are associated by CAN 

bus for transmission of information between them. 



CAN based Accident Alert & Driver Safety System 

 (IJSRD/Vol. 6/Issue 03/2018/261) 

 

 All rights reserved by www.ijsrd.com 1114 

IV. WORKING 

The anticipated system is placed inside the vehicle. The 

MEMS Accelerometer is a tri-axial accelerometer which 

provides analog acceleration output in the 3 axial direction 

i.e. x,y,z. The MEMS accelerometer will monitor the 

movement of the vehicle for any variation of vehicular 

momentum in any of the three axial directions. If any changes 

are noticed in any one of the axis i.e. tilting of the vehicle in 

forward direction, reverse direction, left or right direction, the 

information will be interpreted to ARM processor. 

When the accelerometer detects any variation in 

movement of the vehicle, the vibration sensor is turned ON. 

Ultrasonic obstacle sensor is used detect the obstacle in 3 m 

range at 15 degree angle. Whenever obstacle is detected and 

accelerometer detects variation in the vibration then the GSM 

device is activated to send message to the web server as well 

as predefined phone numbers. The GPS device provide the 

exact longitude and latitude position of the vehicle. The CAN 

protocol used controls the devices connected to the nodes. 

Where each node can be either master or slave node 

depending on the situation. The master node receives 

information from the slave nodes and transmits the data 

through GSM to the predefined numbers and web server as 

soon any change is detected by accelerometer and ultrasonic 

sensor. 

The GPS Module will maintain continuous 

communication with satellites to capture geographic 

information. The GPS module is used to obtain longitude and 

latitude information for tracking the location of the vehicle. 

The location data are supplied to ARM. The ARM sends the 

data to GSM module. GSM sends short messages to family 

members, emergency medical service and nearest hospital for 

urgent medical aid for the victim who is met with the accident 

and push data to the SQL server in order to track 

continuously. 

V. HARDWARE REQUIREMENTS 

A. LPC 1768 

The LPC1768 is a Cortex-M3 for embedded applications 

featuring a high level of integration and low power 

consumption at frequencies of 100 MHz. Features include 

512 of flash memory, 64 of data memory, Ethernet MAC, 

USB Device/Host/OTG, 8-channel DMA controller, 4 , 2 

CAN , 3 SSP/SPI, 3 I2C, I2S, 8-channel 12-bit ADC, 10-bit 

DAC, motor control PWM, Quadrature Encoder interface, 4 

general purpose timers, 6-output general purpose PWM, 

ultra-low power Real-Time Clock with separate battery 

supply, and up to 70 general purpose I/O pins. The LPC1768 

is pin-compatible to the 100-pin LPC2368 ARM7 MCU. 

B. GPS 

The Global Positioning System (GPS) is a space based sat-

ellite navigation system that provides location and time 

information in all weather conditions, anywhere on or near 

the earth where there is an unobstructed line of sight to four 

or more GPS satellites. A GPS receiver calculates its position 

by precisely timing the signals sent by GPS satellites high 

above the Earth. 

GPS data payload frame shows longitude and 

latitude it helps to detect exact location of vehicle including 

date and time. 

It uses the ranging technique to determine the 

location of vehicle. GPS module has POT ceramic antenna 

that enables GPS navigations to track the object with high 

sensitivity. TTL serial protocol is used to communicate with 

microcontroller. 

 
Fig. 6.1: GPS module 

C. GSM-SIM 900 

In this project, GSM network technology for transmission of 

SMS from sender to receiver. The GSM system sends 

information instantly to the web server where the database is 

maintained which is updated regularly. The web server gets 

information such as longitude, latitude, time, speed etc for 

searching the vehicle by the device identify number is unique 

and provided for each in order to provide immediate care the 

victim at the time of crash. 

 
Fig. 6.1: GSM SIM 900 

D. Vibration Sensor 

It is used to observe the collision of vehicle which is sensed 

due to vibration and shocks during accident. The piezoelectric 

sensor is used for flex, touch, vibration and shock 

measurement. Whenever a structure moves, it experiences 

acceleration. A piezoelectric shock sensor, in turn, can 

generate a charge when physically accelerated. 

E. Alcohol detection sensor 

Drowsiness of driver can causes mishap evasion that can be a 

reason of death. MQ3 sensor with breath analyzer is used here 

to check the liquor level. 
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F. Ultrasonic sensor 

It is used to detect the distances from obstacles thy collision 

can be avoided. It is based on the echolocation process. 

Transmitted sound waves bounced back and retrieved with 

some time difference that helps to calculate the distance. 

G. UART 

A universal asynchronous receiver-transmitter (UART 

/ˈjuːɑːrt/) is a computer hardware device for asynchronous 

serial communication in which the data format and 

transmission speeds are configurable. The electric signaling 

levels and methods are handled by a driver circuit external to 

the UART. A UART is usually an individual (or part of an) 

integrated circuit (IC) used for serial communications over a 

computer or peripheral device serial port. UARTs are now 

commonly included in microcontrollers. A related device, the 

universal synchronous and asynchronous receiver-transmitter 

(USART) also supports synchronous operation. 

H. ARM Cortex M3- 

The ARM Cortex-M is a group of 32-bit RISC ARM 

processor cores licensed by ARM Holdings. The cores are 

intended for microcontroller use, and consist of the Cortex-

M0, M0+, M1, M3, M4, and M7. 

The ARM Cortex-M3 processor is very well suited 

for highly deterministic real-time applications, even for low-

cost platforms, such as automotive body systems, industrial 

control systems, wireless networking and sensors, and many 

more. 

Cortex-M3 microcontrollers are available from a 

number of semiconductor manufacturers such as Texas 

Instruments, Infineon, Atmel, NXP (formerly Philips), 

Analog Devices, Toshiba, STMicroelectronics, and more. 

VI. SOFTWARE SPECIFICATIONS 

Here ARM3 controller works with different software such as 

Keil, Flash magic. It uses embedded system programming to 

execute the program. 

A. KEIL 

Keil is a serial console; it provides Integrated Development 

Environment (IDE) for microprocessors. It is a free and open-

source terminal emulator and network file transfer 

application. It helps in different embedded application by 

translating high level language source code to object code. It 

has project manager, simulator, debugger, cross compiler, 

assembler, linker. It supports user for easy program execution 

for the systems. 

B. Flash Magic 

Flash Magic is a PC tool for programming flash based 

microcontrollers from NXP using a serial or Ethernet 

protocol while in the target hardware. 

VII. CONCLUSION 

In this paper a sensor based accident avoidance system has 

been proposed. Design is developed using wireless system. 

System is designed, implemented and tested for vehicle 

safety. Many works have to be done to improve the 

performance such as power consumption during detection of 

sensors. The result and analysis of this practical experiment 

shows expected output and guaranteeing safety of driver and 

obstacles such as pedestrians, other vehicles and health 

monitoring. It supports a cost effective system to provide 

modest, flexible and compact single Soc. This design has 

many more future possibilities to make safety system more 

advance and efficient. 

VIII. FUTURE SCOPE 

As for the rear end, side-end end collision avoidance 

subsystem can be adopted with the use of the currently 

available ultrasonic sensors for vehicles. Further, the relative 

speed between two cars can be estimated by applying a one-

dimension Kalman filter with great efficiency. From 

experimental data, a D/V curve can be further obtained to 

reliably generate a warning signal in advance of the 

accidental collision. 

As the car in traffic with pretty low speed or in a 

waiting state at the intersection, the warning signals should 

be terminated after a certain time since no collision warning 

is required under such circumstances. 
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