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Abstract: The Rapid growth of technology has made 

our life easier. This advancement in technology also 

increased the traffic hazardsSmart vehicle accident 

detection and reporting system is designed to 

monitor the vehicle from any location at real time 

and provides safety environment to the traveler. 

This  system uses new technology  based on 

Embedded system namely Raspberry pi and its 

advanced feature of storing database at real time. 

This  system monitors the  driver’s health condition 

by using Heart beat sensor and Temperature 

Sensor. This system  works on Global Positioning 

System(GPS) and Global System for Mobile 

Communication(GSM) for monitoring the location 

and to send alert message and the image captured 

during accident to the specified mobile number. 

This  system also uses Ultrasonic Sensor to detect 

the nearby obstacles within the specified range and 

avoid accidents by indicating others using buzzer. 

In this system, there is a comparison between the 

driver’s heart rate and threshold heart rate specified 

inside the raspberry pi. If there is any variations, an 

alert message will be sent from the proposed system 

to the specified number in the system. 

 
Keywords: Heart Beat Sensor, Raspberry Pi, GSM, GPS, 

Ultrasonic Sensor. 

I. INTRODUCTION 

Nowadays many people are looking to improve life 

style, comforts and at the same time the simplicity of 

handling with domestic electric appliances. We can 

use mobile  for many purpose. Among them there is a 

need to mention connection to internet network using 

telephone line, cable TV, ADSL or radio modem, 

make LANs, WANs and different mobile based 

monitoring and security systems. But what is the 

proper decision for the system of domestic level? The 

solution is to employ low-complexity and low-cost 

system, which is capable to perform certain functions 

designed and programmed under the requirements of 

the user. This simple security system satisfies the 

main market condition to be attractive for the 

consumers.  

A. Existing System 

The existing system would get control with the help 

of raspberry pi which is placed inside the vehicle. 

The GPS GSM  Module would get communicate to 

raspberry pi board with USB interface. The 

longitudes and latitudes of the current path received 

from GPS of GPS GPRS GSM SIM908 Module get 

compared with the stored longitudes and latitudes in 

the particular file format inside the database of the 

raspberry pi. If that longitudes and latitudes does not 

match with the stored one then wrong path alert 

message will be sent to vehicle’s owner mobile. Also 

the longitudes and the latitudes of the current path 

received from GPS will be sent to the server with the 

help of GPRS which helps to track the vehicle’s 

current location using smart phone. Here for tracking 

the vehicle, this system provides login facility on the 

web page for the vehicle’s owner, students and their 

parents. Also students safety gets provided with the 

help of temperature sensor and gas leakage sensor. 

These sensors get interface with raspberry pi. If the 

temperature crosses the specific value or LPG gas 
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gets leaked inside the vehicle, then the alert message 

will be sent to owner. 

B. Proposed System 

The proposed system focuses mainly on monitoring 

the health condition of the driver and stops the 

vehicle before any accidents. These combinations 

improves the technology in automobile and make our 

journey safe. The health condition of the driver is 

monitored using biometric sensors like heartbeat 

sensor, temperature sensor, etc… Under abnormal 

conditions the sensor sends the control signals to the 

raspberry pi. Immediately the steering controls are 

switched into automatic mode to provide proper 

balance to the vehicle and keeps out from wobbling. 

After the safe parking of the vehicle the controller 

collects the longitude and latitude values from the 

GPS receiver. Ultrasonic sensor sense if any object is 

inside the specified range, the indicators are activated 

for alert purpose. Buzzer is also used to alert the 

nearby vehicles. A camera has been attached with the 

system for capturing images in and around during 

accidents. The longitude and latitude value received 

from the GPS along with the captured image is sent 

to the specified number. 

Block Diagram: 

Transmitter: 

 

Receiver: 

 

  

II. Working 

The principle of this system is to monitor the health 

condition of the driver and stops the vehicle before 

any accidents.  Accidents can occur due to two 

factors. One is internal that is health condition of 

driver and another is external factor that is by other 

vechicle. We use the third generation Raspberry Pi 

because this board  has a port for wireless LAN 

connectivity. It broadcasts the signals which are 

received by the driver’s phone. Additionally, it also 

has Bluetooth and GSM connectivity. It runs on a 64-

bit Quad core Broadcom 2837 processor and has an 

operating frequency of 1.2Ghz. It is ten times faster 

than first generation Raspberry Pi models.  Solution 

for both factors as follows: 

Internal factor: The health conditions of the driver is 

monitored using biometric sensor like heartbeat 

sensor, temperature sensor, etc… IR Heartbeat sensor 

has IR transmitter ans IR receiver .The IR transmitter 

passes the IR rays through the blood vessels. The IR 

receiver receives the reflected rays The flow of blood 

volume is decided by the rate of heart pulses and 

since light is absorbed by blood, the signal pulses are 

equivalent to the heart beat pulses. As temperature 

sensor works upon 1 wire protocol, the sensor gives 

analog output data whenever receives the input 

voltage from raspberry pi and it gets stored in the file 

system of raspberry pi. Using file system 

programming, the sensor data get easily access and 

processed further by giving the alert 

message. 

 Since heartbeat sensor and temperature sensor are 

analog in nature it is converted to digital signal using 

ADC and this signal is given to the controller. Under 

abnormal  health  conditions the control signal is sent 

from  the raspberry pi to all the parts of the vehicle. 

Immediately the steering controls are switched into 

automatic mode to provide proper balance to the 

vehicle and keeps out from wobbling. For this  relay 

is used.  Relay works as a switch for the motor. When 

the control singal is sent from controller , the relay 

opens the circuit in order to cut down the signal to 

motor ant the engine stops. It also acts as fuse for the 

entirer system and protect them during shock. 

 After the safe parking of the vehicle, the controller 

collects the longitude and latitude values from the 

GPRS/GPS. The Global Positioning System (GPS) is 

a popular technology that is used to detect the 
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Latitude and Longitude of any location.  GPS module 

is used to track the location of accident in our project. 

This device receives the coordinates from the satellite 

for each and every second, with time and date.  and 

this location is send to the specified number in the 

controller using GSM.  

External factor: An ultrasonic sensor transmits 

ultrasonic waves in the air and detects the reflected 

waves from surrounding objects. The Ultrasonic 

sensor generates sound waves and evaluates the echo 

which is received back by the sensor. The time 

interval between the echo signal sent and received 

distance between two objects is used to determine the 

distance between the object.  If any object is inside an 

specified range , Again the car switches to auto 

parking mode and  the indicators are activated for 

alert purpose. Buzzer is also used to alert the nearby 

vehicles.  

A camera has been attached with the system for 

capturing  images in and around during accidents. 

The longitude and latitude value received from the 

GPS along with the captured image is sent to the 

specified number. This is the reporting part of the 

system. 

 

 

 

Fig 1: Hardware development board. 

 

 

Testing: 

 

Fig 2:Testing of ultrasonic sensor and capturing 

image. 

 

 

Fig 3:Testing of Heartbeat sensor and fetching 

Location using GPS. 
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Result: 

The output of the above system are mentioned below: 

i. GPS/GSM output: 

 

 

Fig 4:screenshot of received message during testing. 

ii. Camera output: 

 

 

Fig 5: Captured Image during Testing. 

III. Conclusion 

Thus for both internal and external conditions 

accidents is avoided. Case (i) Under the abnormal 

condition of the driver the vehicle is stopped and the 

accident is avoided. Case (ii) If other vehicle is 

nearing our vehicle the vehicle is stopped. If in case 

of any accidents, the captured image at that time is 

sent to the number specified. The positioning is done 

in the form of latitude and longitude  using GPS  and 

the tracked location is also sent to the specified 

number. 

 

Future Work: 

 

 To practically make this system more sophisticated 

and safe we can use a smart watch which can 

measure all the health factors and connect this with 

the controller through Bluetooth. Furthur  we can 

form a network specialized for accident reporting .In 

case of accident  the health condition of the driver 

and current  location  can be sent to this network and 

from there we can arrange for aid. 

 

 

 
Fig 6:Smart watch that can measure all health factors. 
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