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Abstract— In this paper we are going to develop a low cost 

system which provides solution to the existing automotive 

control issues. This system has Black Box (BB) records the 

relevant details about a vehicle such as Engine Temperature, 

Distance from obstacle, Speed of vehicle, Brake status, 

Alcohol content, Accident Direction, trip Time and Date. The 

system consists of cooperative components GPS device and 

GSM module. In the event of accident, if any injury happened 

to the car driver or passengers so may be there will be loss of 

lives due to delay in medical help. Keeping this idea in our 

mind, we are proposing a system where car itself intimates 

the concern emergency service for immediate reaction in 

caseII. of accident or any emergency situation. After the 

accident, this wireless device will send mobile phone short 

message indicating the position of vehicle by GPS system to 

family members, nearest police station and hospitals. The 

emergency medical service (EMS) is provided to the driver 

.The design selects ARM 7 (LPC 2148) as embedded 

controller, UART ( Universal Asynchronous Receiver 

Transmitter) is the common peripheral found on 

microcontrollers widely used for communication with the 

external devices and systems, I2C(Inter-Integrated Circuit) 

for on-board communication, Real Time Clock, Electrically 

Erasable Programmable Read Only Memory and GSM 

module.  
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I. INTRODUCTION 

The vehicle accident is a major public problem in many 

countries, particularly India. Despite awareness campaign, 

this problem is still increasing due to rider's poor behaviour’s 

such as speed driving, drunk driving, riding without sufficient 

sleep, etc. The numbers of death and disability are very high 

because of late assistance to people who got the accident. 

These cause huge social and economic burdens to people 

involved. Therefore, several research group and major 

motorcycle manufacturers have developed safety devices to 

protect riders from accidental injuries. However, good safety 

device for vehicles is difficult to implement and very 

expensive. 

On the roadway driver usually keep a safety distance 

from one another. On the other hand, due to the driver’s 

interruption, long-time driving tiredness, or a sudden break 

applied by another car, a serious collision may occur. Even 

though the driver is in a conscious mind, he cannot respond 

immediately to control his/her vehicle. Sometimes crash may 

occurs due to bad weather situations as mist, vapour, fog and 

so on. Many cases remain pending due to unknown reason of 

an accident. To avoid these problems, a design is proposed to 

enhance on-board recording device. So we develop a system 

which is a digital electronic device, which records and store 

vehicle technical data and status information and forward 

these information to particular Server where the information 

is store. It helps to discover and to analyse the reason of an 

accident easily and to settle many disputes related to car 

accident such as crash litigation, insurance settlements. It can 

be used to not only reconstruct what happened before an 

accident by Insurance agents and police but improve vehicle 

design, roadway design and emergency medical service by 

automakers, government and hospital. 

There has been increase in car accident in recent 

year particularly in India. According to recent data provided 

by Transport Research wing under Ministry of Road 

Transport and Highway Government of India at least 

4,80,625 accident in 2016 , leading 1,59,785 death . The 

number suggests that at least 413 people died every day in 

1,317 accidents. Death due to road accident has increase upto 

5 % in 4 years. Death due to road accident is increasing 

because the person who suffers from the accident does not 

receive medical treatment. People also fear to take the person 

to hospital as they think they have to go through legal 

procedure. Sometimes if the accident occurs in a secluded 

place, ambulance can’t be reach as there is no one to inform 

the ambulance about the accident .So in this project we are 

going to develop a system that will inform the ambulance 

service and family member about the accident 

Also due to accident the vehicle is also damaged and 

to repair the vehicle money is required and money can be 

claim through insurance .But we have seen there is delay in 

providing insurance claim to the car holder. As the insurance 

company analysis the accident site and see whose fault was. 

It takes time, so we are going to develop a system that will 

provide all technical data to insurance company on their 

server so they don’t need to go to accident site and analysis 

the accident, only they need to analysis the technical data. 

Due to this the car holder will receive the insurance money 

within few days. 

II. LITERATURE SURVEY 

N. Watthana wisuth, T. Lomas and A. Tuantranon 

proposed Wireless black box using MEMS accelerometer and 

GPS tracking system has been developed for motorcycle 

accidental monitoring. The system can detect type of accident 

(linear and nonlinear fall) from accelerometer signal using 

threshold algorithm, posture after crashing of motorcycle and 

GPS ground speed. After accident is detected, short alarm 

massage data (alarm massage and position of accident) will 

be sent via GSM network. The Limitation of this paper is as 

follows: Car security is the major concern now a day’s. Car 

manufacturers try to modify security system by implementing 

different technologies. Currently central locking system and 

also theft detection system is available in the vehicle these 

can alert car owner for theft detection. Wireless in-complaint 

Box For Accident Analysis ,Oscar S. Siordia, Isaac Martín de 

Diego, Cristina Conde, and EnriqueCabello proposed 

Murugandhan and P.R.Mukesh proposed a web based vehicle 
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tracking system using GPS .This system was used in-vehicle 

and mobile tracking system.[1] 

Liewei Jiang et. al. [2] introduces a car Black box 

system. A functional requirement analysis of car Black box 

along with its primary demands is made. A new design is 

proposed for car Black box and its hardware, software design 

is described. The proposed system offers advantages such as 

large capacity, long-term storage, collecting, processing and 

storing of multiple signals at the same time. Chulhwa Hong 

et. al. [3] proposes usage of VANET [Vehicular Ad Hoc 

Networks] for developing a car Black box system. Few 

assumptions are made for the proposed system. Smart phone 

is used in the system to acquire information from the car 

Black box. Security features such as access control and data 

integrity are offered by the system. Lilia Filipova-Neumann 

et. al. [4] tries to reduce adverse selection in automobile 

insurance by proposing a car Black box. Personal 

identification and more detailed monitoring of behavior of 

driver are included in the proposed system which is helpful 

for insurance companies in case of an accident. The author 

provides a possibility for the insure to choose between 

conventional contracts without black box and contracts with 

black box which provides minimum access to insurer. 

III. PROTOTYPE IMPLEMENTATION 

A. Car Location detection system 

This is another advantage of the system that we can track the 

car location just by sending the mobile SMS or making the 

call to the car. Owner car is less with GPS device so it is 

possible to locate the car location on Google map is very easy. 

Here user will send Preformatted SMS to car in response car 

system will use GPS device and collect the current car 

longitude and latitude and send back as a rely to the SMS. 

Now user get the car location as SMS now he can use these 

details to track the car on Google map using Google earth like 

software 

B. Car accident surveillance 

In day to day life we are facing many problems and many 

times we are helpless and need someone’s assistance and 

which is not an accident analysis system based on an in-

vehicle complaint EDR that allows the acquisition of 

multimedia content, considering the three main elements of 

traffic safety: vehicle, driver, and road. Possible every time. 

Consider a situation we are going for long drive and suddenly 

we caught in critical condition it may be accident. If we are 

ok and can help ourselves then it is ok but what if we can’t. 

Consider another condition if we found that our car has been 

stolen we can’t do anything as quick action. We are having 

so many technologies to overcome such problem and provide 

artificial intelligent based system to assist human in such a 

condition. Consider a car had an accident the sensor will 

activated automatic and start its surveillance mode. If user is 

ok and can help himself then he will stop surveillance mode 

within given time period else system will consider user need 

assistance and start auto contacting with call centre and 

specified person. Once the system started in assistance mode 

first of all system will gather the car location using GPS 

device in the form of longitude and latitude. Then it collects 

car details like owner details, car number, car model, car 

speed if possible and convert this data in to formatted SMS 

and send this data to call centre and person’s relative where 

person need to provide contact person details manually before 

starting drive. Once the call centre get the car status it will 

search for nearest hospital, ambulance service and contact 

them to reach at accident location to help the person. 

IV. BLOCK DIAGRAM 

 

V. HARDWARE FEATURE 

1) ARM 7: The system uses ARM 7 (LPC 2148) 

microcontroller as a master controller. Feature: 

 32-bit ARM7 TDMI-S microcontroller in a tiny LQFP64 

package, 

 40kB of on-chip Static RAM, 

 512kB of On-chip Flash Program Memory. 

 One or two 10-bit ADCs provide a total of 6/14 analog 

inputs, with conversion times as low as 2.44 µs per 

channel, Single 10-bit DAC provides variable analog 

output. 

 Multiple serial interfaces including two UARTs 

(Universal Asynchronous Receiver and Transmitter), 

Two Fast I2C-bus (400 Kbit/s), SPI (Serial Peripheral 

Interfaces) with buffering and variable data length 

capabilities. 

2) Ultrasonic Sensor (HC - SR04): Using IO trigger for at 

least 10us high level signal, The Module automatically 

sends eight 40 kHz and detect whether there is a pulse 

signal back. IF the signal back, through high level , time 

of high output IO duration is the time from sending 

ultrasonic to returning. Test distance = (high level time 

×velocity of sound (340M/S) / 2. 

3) Alcohol Sensor MQ3: High sensitivity to alcohol and 

small sensitivity to Benzine, Fast response and High 

sensitivity, Stable and long life, Simple drive circuit. 

4) Temp Sensor (LM35): Calibrated Directly in Celsius 

(Centigrade) , Linear + 10- mV/ °C Scale Factor, 0.5°C 

Ensured Accuracy (at 25°C) ,Rated for Full −55°C to 

150°C Range , Suitable for Remote Applications , Low-
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Cost Due to Wafer-Level Trimming ,Operates from 4 V 

to 30 V ,Less than 60-μA Current Drain , Low Self-

Heating, 0.08°C in Still Air. 

5) GSM SIM 800: SIM800 is a complete Quad-band 

GSM/GPRS solution in a SMT type which can be 

embedded in the customer applications. Sim800 support 

Quad-band 850/900/1800/1900MHz, it can transmit 

Voice, SMS and data information with low power 

consumption 

6) GPS Receiver SIM28MC: SIMCom presents a small, 

high performance and reliable assisted GPS module-

SIM28ML. This is a standalone L1 frequency GPS 

module in a SMT type and it is designed with MTK high 

sensitivity navigation engine, which allows you to 

achieves the industry’s highest levels of sensitivity, 

accuracy, and Time-to-First-Fix (TTFF) with lowest 

power consumption. 

7) L293D: L293D is a typical Motor driver or Motor Driver 

IC which allows DC motor to drive on either direction. 

L293D is a 16-pin IC which can control a set of two DC 

motors. 

8) 8)IR Sensor: Infrared Obstacle Sensor Module has built 

in IR transmitter and IR receiver that sends out IR energy 

and looks for reflected IR energy to detect presence of 

any obstacle in front of the sensor module. The module 

has on board potentiometer that lets user adjust detection 

range. Specifications: Operating Voltage: 3.0V – 5.0V, 

Detection range: 2cm – 30cm (Adjustable using 

potentiometer), Current Consumption: at 3.3V : ~23 mA, 

at 5.0V: ~43 mA, Active output level: Outputs Low logic 

level when obstacle is detected. 

VI. CONCLUSION 

This paper has presented a new vision for the vehicles 

industry, which is the Collision Avoidance System used for 

vehicles. A full and detailed description was made for every 

part of this system. This paper has also offered a user friendly 

embedded program to analyse the data of the accident. This 

system built can be implemented in any vehicle. As soon as 

the driver runs the motor, this system will begin to collect the 

data from all the sensors and send data to the server along 

with Date and Time. The data is stored in server. The data 

saved can be retrieved after the accident for privacy purposes. 

In addition, a detailed report will be given to the user 

containing the recorded data in. 
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