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Abstract 
      The motto of the project is to implement an embedded system car black-box also called event data recorder in 

real-time with an added feature as vehicle tracking and accident reporting. The main function of the system is 

recording the driving status like speed, acceleration, brake, gear position, temperature of engine in real-time. This 

is a microcontroller based system with various sensors equipped which conveys the status of the car which would be 

stored into a storage device. The data can be retrieved from the system in case of the crash to analyze the reason 

which resulted in crash. Driver safety is the utmost priority of the project therefore in case of the accident SMS 

(Short Message Service) containing his location  and time of accident happened. Location is obtained using GPS 

(Global Positioning System) in the form of longitude and latitude co-ordinates. SMS is sent to the concerned person 

of the victim and to the nearest hospital over the GSM (Global system for Mobile Communication). 
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I. INTRODUCTION 
      The growth in the transport sector has been matured to its highest and made lives very easy and less time 
consuming. But in the other end transport system is not secured enough. Road accidents are increasing with traffic 
density. Despite the good transport infrastructure the accident fatality are increasing. The reason for number of 
deaths to increase is also includes lack of medical emergencies at the right time due unaware of the accident 
occurred in remote areas. According to the survey the last decade 2001 to 2011, the number of deaths only due to the 
road accidents is 390884. According to the world health organization the 5th reason on the list of human deaths in 
the world will be due to the road accidents in next 20 years.    

      Car black-box is the device which will give the status of the vehicles health and used to record the parameters of 
the vehicle. Information from these can be collected in case of accident then analyze the events occurred during the 
accident. Normally black-box is used by field engineers out on the field or in their shop to diagnose. In case of 
accidents the field engineer can make use of it analyze how the accident took place. The data retrieved can be used 
for litigations and investigations of the accidents instead of going behind the eye witnesses which is not trustable. It 
records the vehicles driving data repeatedly with some frequency. This device will gather the parameters from 
various analog sensors into the microcontroller and converts it using an A/D converter and stores in a storage device 
like EEPROM, flash memory, SD card etc. repeatedly with particular frequency. Accidents in remote places will get 
the most advantage of this system. Unaware of the accident occurred may not get aid from the rest of the world. So 
this project includes reporting of accident happened with its location and time so that person can get medical aid 
from the nearest hospital to the accident location. 
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II. LITERATURE SURVEY 
      First black boxes were used in aviation industry in late 1970. Civil aeronautics administration in 1954 made 
mandatory use of black-boxes for commercial aircrafts. Many of the nations issued regulations making the black-
boxes installed in heavy rail corporation.  In early 1970’s black was black box for vehicles were planned. In 1975, 
many of the vehicles were got installed with this feature. At that time GENERAL MOTORS introduced airbag 
control modules. In 1990, first accident recorder system was installed in F1 cars by the GM.  The main function of 
this was to record and save data by various sensors equipped in the vehicle. Firstly the units were designed as a 
diagnostic tool for a determination of the reasons for the airbag activation. Then ultimately units were used for 
accident reconstructions. In 1992 the co-operation of Great Britain, the Netherlands and Belgium the European 
project called SAMOVAR (Safety Assessment Monitoring on Vehicle with Automatic Recording) came into 
existence. This project is targeted on motor cars monitoring by black boxes and its possibilities to improve road 
traffic safety. Initially event data recorder in car was installed already in the mid-1990, while up to 85% of new 
vehicles have one behind the dashboard or under the seat. They do not record voices and do not violate the car’s 
owner privacy in any way despite the fact that some people claim that they feel like being spied on. These types of 
car black boxes do not track the car’s movement or the driver’s actions all the time but they do record several types 
of important data few seconds before the collision. This is due to the fact that these devices were originally designed 
to monitor activation of the airbags. For that reason the device is activated about few seconds before the actual 
collision. 
 

III. FUCTIONAL DISCREPTION OF THE SYSTEM 

A. Data Acquiring 

     In this mode various data is collected from all the sensors and controls of the vehicle. 

B. Data Processing 

      In this mode all the data are processed in the microcontroller and the status of the vehicles are monitored 

continuously. Software runs in the microcontroller which is written in embedded C. 

C. Data Retrieving 

      Data stored in the non-volatile memory is extracted and analyzed using human interfacing platform like 

personal computer. 

D. Alert system 

       If in case of accident the system will send the SMS to the family member containing location, date and time 

of the accident. 

 

IV. SYSTEM DESIGN 

A. Block Diagram 
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B. System Flow 
1. The System is initialized by ignition ON. 

2. The system reads the parameter from various parts of the vehicle.  
3. Then sends the information to the microcontroller. 

4.  Then processing the data. 

5. The data is stored in a non-volatile memory. 

6.  If there is a crash or an accident, it detects and stops the recording data and it sends the location of crash to 
the family member over GSM. 

7.  If parameters do not exceed the limits recoding will be continued. 

 

C. Flowchart 
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V. HARDWARE DESRIPTION 

A. Microcontroller 

      Microcontroller used is the Arduino Uno Board based on ATmega328p. ATmega328 is 8-bit CMOS 
microcontroller which consumes very less power with RISC architecture. It has throughputs of 1MIPS per 
Megahertz. It is manufactured using high density non-volatile memory technology. It has got on-chip ISP flash 
which will reprogrammed the programming memory using SPI serial interface or by a boot programming running on 
AVR core.AVR has 32 bit general purpose registers and they are directly connected to the arithmetic Logic Unit 
(ALU) which will allow two independent registers to be accessed in one single instruction executing in one single 
clock cycle. Peripheral are two 8-bit Timer, one 16-bit Timer, six PWM channels, 6-channel 10-bit ADC, 
programmable serial USART, Master/Slave SPI serial interface,  2-wire serial interface (Philips I2C compatible), 
programmable watchdog timer with separate on-chip oscillator. 
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B. GPS Module 
 

      Global Positioning System (GPS) is navigation system using satellites orbiting the earth across the globe over 
the radio signals. GPS was developed by the United States of America Defense department. The GPS consists of 24 
active satellites in total across the globe. GPS calculates the position using any of the four satellites in view or more 
than four satellites. GPS receiver will work anywhere on earth with a good exposure of the sky to its antenna. 
NMEA is the data communication protocol that defines message structure and contents of the message. It is the 
standard format of the information received from the satellites. The NMEA sentences have various forms. One of 
that which will give us the date, time, position is $GPRMC. 

 

C. GSM Modem 

      Global System for Mobile Communication (GSM) is cellular system used for transmit voice and data over 
wirelessly. GSM uses the Time Division Multiplexing Access (TDMA). It can transfer data and voice calls with the 
speed up to 9.6kbps. It uses the frequencies frequency 900 MHZ or 1800MHz. The GSM module used is 
SIMCOM’s SIM900A. This is dual band GSM/GPRS module in a SMT type. It works on frequencies 900MHz and 
1800MHz. It provides GPRS multi-slot class 10/8 and has GPRS coding schemes CS 1, 2, 3, 4. It is equipped with 
the TCP/IP protocol, AT commands are also tied together for users to use the TCP/IP protocol easily which will be 
in great use for data transfer applications. The GPS shield comes with the SIM card slot, power jack, MIC and 
speaker jack. It connects to arduino by just plugging it on to the arduino uno board.  We will be able to send and 
receive SMS, make and receive calls. The power supply is 5V from the arduino board. 

D. Sensors 
 

      Various sensors are used to calculate the speed, brake, engine temperature, acceleration. The signals received are 
analog and they are converted to digital signals. These digital signals are processed in the microcontroller to know 
the received signals are normal so they are compared with the predefined values. If these are not the abnormal the 
system will get into the routine otherwise it will ask interrupt. 
 

VI. RESULTS 
      The black-box will store the data into the non-volatile memory. These are stored in the .CSV file. These data are 
retrieved and analyzed by graph plotted using those values. The similar kind of output is shown in the below figure. 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Figure 1: ".CSV" file 
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Figure 2:SMS sent with location, Date and Time 

 
VII. APPLICATIONS 

1. To call the medical emergency in the case of high injuries due to the accident. 

2. To tracking the vehicles location.  

3. To Improve the performance of the car and the highway safety. 

4. Can prove manufacturer fault in the vehicle. 

5. As an evidence to investigate the accident. 

6. As an evidence to claim insurance. 

7. Teams like forensic and crash reconstruction will have use of its most. 

8. The parents can keep track of their children with data like speed, distance travelled. 

9. The owners of the high duty vehicles are allowed to know their drivers hours of working and also can 

calculate his part of fuel economy etc. 

10. To prove his innocence in any litigations against him at any time.  

 
 

VIII. CONCLUSION 
      Designed the low-cost black-box and implemented in real-time to the vehicle. The device is placed in the vehicle 
with all precautions so that it should not get damaged or by reading unusual values. This system will read all sensors 
and interpret the values and communicates with the GPS and gets the location of the vehicles. This device will be 
used as two devices , one as the vehicles monitoring system and second as the drivers safety device which can save 
his life in an accident.  
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