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Abstract— This paper presents autonomous accident 

prevention with security enabling techniques, accident 

detection system and emergency services .The main objective 

is to design an Arduino Nano controller to process the input 

from sensors which can run on an embedded system and to 

automatically locate the accident spot using GPS and alert 

concerned people like ambulance or hospital. It should be 

done automatically as the person involved in the accident may 

not be in a situation to send the information .The proposed 

system is composed of two separate design units: prevention 

unit and detection unit. Prevention unit consists of an 

ultrasonic sensor which detects nearby vehicles and alerts the 

driver using buzzer. Accident detection system comprises of 

a vibration sensor which senses the vibration. When the 

vibration is above the threshold, the accident is detected and 

it sends the notification to the relatives about the accident. 

When travelling starts, first the fingerprints of the passengers 

are scanned  using the Fingerprint Scanner. As the collision 

occurs, vibration sensor will sense the vibration and will send 

it to the Arduino Nano microcontroller. Then, using GPS 

service available in the smart phone the location of the 

accident spot will be send to ambulance  services, which in 

turn  will select the hospital from the list and will inform  the 

hospital about the details of the patient. 
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I. INTRODUCTION 

In twenty first century, the number of vehicles increases 

linearly with the growth in the automobile industry. As the 

number of vehicles increases, the number of accidents also 

increases. The reasons behind most of the road accidents are 

different traffic patterns and lack of traffic separation. 

According to World Health Organization (WHO), India is the 

leading country in the road accident deaths. In India, 13 

million people were dead in road accidents in the year of 

2014-15. These statistics are reported accidental records but 

there are number of accidents which are unreported. Hence 

the number of actual accidents are more than the statistics of 

WHO. According to the survey of Global Status Report on 

Road Safety, the reasons of the road accidents are speeding, 

drunken driving, minimum use of safety appliances like 

helmet and seat belts etc. The existing system mostly focused 

on the safety of the passenger but not on the immediate help 

after an accident. 

Our goal for the IoT based accident detection, 

navigation and emergency system is to provide the 

emergency services to the accident victims. These risks 

include rollovers, collision and non-responsive drivers after 

accidents and lack of location information after an accident 

has occurred. Safety is emerging as a major social concern 

around the world especially in India. The system 

implemented by us aims at reducing the road accidents in the 

near future. 

II. LITERATURE SURVEY 

1) An IoT Approach to Vehicle Accident   Detection, 

Reporting, and Navigation 

This paper conveys a smart and reliable IoT system solution 

which instantly notifies the PSO headquarters whenever an 

accident has taken place and pinpoints its geographic 

coordinates on the map. When an accident takes place, a 

shock sensor detects it. 

2) Automatic Accident Detection and Reporting 

Framework for Two Wheelers 

This paper targets two-wheelers because the mortality ratio is 

highest in two-wheeler accidents in India. This framework 

includes a microcontroller-based low-cost Accident 

Detection Unit (ADU) that contains a GPS positioning 

system and a GSM modem to sense and generate accidental 

events to a centralized server. 

3) A Comprehensive Solution to Road Traffic Accident 

Detection and Ambulance Management 

When the in–vehicle accident detection module reports an 

accident, the main server automatically dispatches the nearest 

ambulance to the accident spot. The android application used 

by the ambulance driver assists the driver to reach the 

location quickly and safely. 

4) Accident Reporting and Guidance System with 

automatic detection of the accident 

The main purpose of the system is to find the nearest medical 

unit from the accident location. This was achieved by using 

some features that the GPS receiver and Google Maps are 

providing. The server application together with the mobile 

phone and the database compose the strongly connected 

client server applications system. 

5) Vehicle Monitoring System for Accident Detection 

Vehicle monitoring system is used for keeping track of 

vehicle movements by using client server system. As refer to 

literature survey following objectives are set to work in case 

of an accident, 

 To develop a method of accident detection that is 

efficient. 

 To send messages to the programmed mobile numbers, 

the owner of the vehicle, police to clear the traffic, 

ambulance to save the people which can be informed by 

this device. 

 To develop two android applications. One for customer 

and another for hospitals. By using clustering algorithm 

accident notification will be sent to the hospital app with 

the address of the accident spot. 

 To develop polling method for providing ambulance 

services so that not more than one ambulance will come 

at a time and this notification will be send to the customer 

application. To use a GPS (Global Positioning System) 



An IoT based System for Accident Detection, Navigation & Emergency Services 

 (IJSRD/Vol. 6/Issue 03/2018/482) 

 

 All rights reserved by www.ijsrd.com 2019 

to know the accurate location of the vehicle with an 

exactness of a few feet. 

6) FPGA Based Vehicle Tracking and Accident Warning 

using GPS 

In public transportation System, People can know the location 

of the buses or trains which will ease them. The location of 

the vehicle can be known by using a GPS receiver. Once the 

SMS is received from the user, the response is sent to the user 

via a GSM modem. An accelerometer sensor is used to detect 

any accident which will trigger a signal in case of any 

accident. A FPGA Spartan processor is used to coordinate all 

the parts in this system according to the program done. 

7) Design and implementation of real-time vehicle tracking 

system 

The ability to accurately detect a vehicle’s location and its 

status is the main goal of automobile trajectory monitoring 

systems & also the high demand of automobiles has also 

increased the traffic hazards and the road accidents. This is 

because of the lack of best emergency facilities available in 

our country. This design is a system which can detect 

accidents in significantly less time and sends the basic 

information to first aid center within a few seconds covering 

the geographical coordinates, the time and the angle in which 

a vehicle accident had occurred. This alert message is sent to 

the rescue teams in a short time, which will help in saving the 

valuable lives. This system is implemented using several 

hybrid techniques that include: wireless communication, 

geographical positioning and embedded applications. 

A. Motivation 

Human life is very precious. As we can see many people lose 

their lives because of road accidents and improper emergency 

services. This has led us to make a system that will prevent 

the rate of accidents and help the victims. 

III. PROPOSED SYSTEM 

A. Architecture Diagram 

 
Fig. 1: 

The proposed system consists of three apps: 

1) User registration 

The thumb is used for the identification/verification purpose. 

This is done in order to ensure the authentication of the user. 

2) Ambulance app 

Logs in through a previously stored information in the 

database. When an accident occurs, it will send the 

notification to the hospital app about the user and severity of 

his condition. 

3) Hospital app 

Logs in through a previously stored information in the 

database. It will confirm the arrival of the ambulance. 

4) Server 

The database of all the users of the android application is 

stored here. The apps communicate with the server via 

internet. The travelling database will be deleted automatically 

after the end of the journey. 

5) Arduino 

It processes the input from the vibration sensor and ultrasonic 

sensor and triggers the app and the buzzer. It controls the 

embedded part of the system. 

B. Working 

In the registration phase the user has to go through the 

registration process in which he has to fill his details such as 

name, address, emergency number, blood group and also he 

has to fill his medical information in the form. The system 

works only for registered users. The ambulance, user and 

hospital applications have their usernames and passwords for 

security purpose. 

The connection between sensors and Arduino is 

wired. The communication between Arduino and users app is 

possible using Bluetooth hardware. The Bluetooth is secured 

with a password. The GPS of the user’s app as well as the 

Bluetooth needs to be turned on. Then the Bluetooth is paired 

with the Arduino. 

When the travelling starts, the thumbs of the users 

should be scanned. The database of the travelling people is 

stored on the server temporarily, and when the journey is over 

it gets deleted automatically. So, the memory management is 

done by the server. In the meanwhile if the vibration goes 

beyond the threshold the message is sent to the nearby 

ambulance about the accident location. The ambulance then 

informs the details to the hospital about the  victims, then the 

hospital accesses the  medical details like height, weight and 

blood group from the server so that it can prepare for all the 

prerequisites for the treatment of the victims. 

In the prevention part, when another vehicle 

approaches the vehicle, a voice alert is given to the driver in 

the vehicle based on its distance with another vehicle. In this 

way the system works. 

The whole process after the detection of accident is 

automatic. This is the advantage over existing systems. The 

existing system has no provision for the detection of location 

of the accident spot and also are unable to provide emergency 

treatment. 
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V. CONCLUSION 

Realizing the automation of accident detection and 

information transmission, this study solves the issue of 

automatic accident detection, tracking and reporting. Our 

conclusion is that if this system is properly implemented, this 

will reduce the accidents and save the human lives by 

providing emergency services. It will reduce the cost 

effectively, the rate of accident occurrences and save an 

appreciable amount of human lives. The result from the 

proposed system shows that the system can be implemented 

in real life scenario. 
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