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Abstract 

In present days, number of accidents is in increasing number all over the world and 

the death rate due to accidents is also increasing. Many of the accidents become 

unnoticeable due to many reasons, especially accidents happening in night time and out 

of the city are in worst case. Loss of lives due to accidents are mainly because of the 

delayed treatment given to the patient. Hence this paper proposes a fully automated 

system for detecting the accidents. By using this system we can reach the accident victim 

by time. This system includes accelerometer for sensing the velocity and amount of tilt of 

the vehicle. Global Positioning System (GPS) and Global System for Mobile 

Communication (GSM) is used for tracking the location of the vehicle and sending alert 

message regarding the accident respectively. Arduino controls the overall process. An 

average velocity is pre-defined for the vehicle, if the accelerometer senses velocity above 

the maximum pre-defined velocity the system will automatically warn the user. And an 

alert message with the latitude and longitude value of the accident location will send to 

the family members of the person in vehicle, ambulance and police station. So that the 

user in the vehicle can get rescued quickly. This proposed method also includes an 

ambulance unit and hospital unit for the timely treatment of the individual person and 

also to the group of peoples keeping in mind as a social cause. 
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1. Introduction 

Since India is the second largest country in population, count of the vehicle in India is 

also very high. Even the public transportation are used by the people, individual vehicles 

are also in a huge count. This lead to a very complicated issue called traffic jam and also 

lead to accident. In many case, occurrence of accident is due to improper driving of 

vehicle and carelessness of the person who drives the vehicle. There are lot of measures 

and awareness were taken by the Government in order to avoid accidents. Prevention of 

accident is one of the major role saving lives of many people. But in case if the accident 

happens, action taken post accident is also very important in saving the lives of people 

involved in accident. Rescue operation of the victim has to be done as quick as possible 

after the accident. Timely treatment will help the wounded people to get better. In many 

accident cases, the victim loss their lives because the accidents were left unnoticed.   

Hence this paper aims to giving a system which would alert in case of any accident 

takes place. Here the advantage of technology is utilized for saving lives. This system will 

give overall monitoring of the accident victim. It works on three stages namely vehicle 

unit, ambulance unit and hospital unit shown in figure 1 [1]. Vehicle unit includes the 

accelerometer, GSM and GPS. Here a particular value of velocity is predefined, so if the 

vehicle exceeds the maximum velocity the system will automatically warn the driver. 

Arduino is the controller of this process. GPS is used for tracking the location of the 
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vehicle and the latitude and longitude value also get calculated through this. GSM is used 

for sending alert message to the ambulance unit, hospital and family member of the 

vehicle user [2]. 

 
 

 

 

Figure 1. Units in proposed method 

Next is the Ambulance unit which includes various sensor various monitoring health 

parameters of the accident victim. It consists of ECG, temperature sensor, pressure sensor 

and Heart beat sensor for monitoring these parameters. And Radio Frequency (RF) 

module is also present here for sending these parameter to a nearby hospitals. Final unit of 

this system is the hospital module which is placed in hospital. All the parameter measured 

in the ambulance unit is directly sent to this hospital unit. There is an RF receiver in the 

hospital, through the RF receiver doctors in the hospital can continuously monitor the 

accident victim even on the way to hospital. In case of any abnormalities found in the 

health of the patient immediate action can be taken without any delay. Thus our proposed 

method includes all the necessary action to be taken after the accident in the process of 

rescuing the accident victim. 

 

2. Proposed method 

This method mainly aims to giving an automated system for accident identification 

and alerting inorder to ensure the timely medical assist for the accident victim [3]. This 

process includes three level of working for rescuing the accident victim and to monitor 

their health condition. All this process can be achieved by integrating various techniques 

like usage of sensor, GSM, GPS, RF module and Arduino to control the overall process. 

ECG, heartbeat sensor, temperature sensor bloodpressure sensors are used to monitor the 

patient’s health and the communication of health parameter between the ambulance 

module and hospital module takes place via RF module [4]. First stage of the accident 

victim rescue start with knowing the occurrence of accident and finding the location of 

the accident spot. For this purpose, vehicle unit is used. Hardware arrangement and 

working of the vehicle unit is shown in figure 2. 
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Figure 2. Block diagram of vehicle unit 

Power supply is given to the circuit. Vibration sensor is used to measure the velocity 

of the vehicle and to sense if there is any tilt is occurring, circuit of vibration sensor is 

shown infigure 3. If the velocity is exceeding the predefined velocity, the drive will get 

intimated by an alert message through LCD. In case of occurrence of accident, our system 

will sense it and send an alert message to the ambulance unit, police and family member 

of the victim by using GSM [5]. All the mobile number are get stored in the 

microcontroller. In the alert message the latitude and longitude location of the accident 

spot is also mentioned, this is the major advantage of our system and this get achieved by 

using GPS [6]. 

 

 

 

Figure 3. Vibration sensor circuit 

After getting the alert message, rescue team will urge to the accident spot. From here, 

work of the ambulance unit begins. Ambulance unit consist of various sensor inorder to 

measure the health parameter of the accident victim represented in figure 4 [7]. It uses 

ECG, heartbeat sensor to ensure the heartbeat of the victim is normal. Temperature sensor 

and blood pressure sensor is used to monitor the temperature and blood pressure of the 

victim respectively. All the details will get displayed in the LCD display. And this 

parameters also get communicated to the nearby hospital in real-time by using CC2500 
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RF module. So that prior precautions and timely treatment requirement can be made by 

the doctors [8]. 

 

 

 

Figure 4. Block diagram of ambulance unit 

The ambulance unit consist an ECG circuit and heartbeat sensor circuit by itself and 

the arrangement of these two circuit is shown in figure 5 and figure 6 respectively. 

 

 

 

Figure 5. ECG circuit 
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Figure 6. Heartbeat sensor circuit 

All the parameter regarding the health of the accident victim obtained in the 

ambulance unit is send to the nearby hospital in real-time by using RF module or RF 

transmitter. Hospital will have the RF receiver and hyper terminal software for receiving 

and viewing the information from the ambulance unit [9]. Since the parameters are send 

in real-time, doctors can able to sense the health condition of the victim and can take 

required treatment even before the patient reaches the hospital. This will helps in reducing 

the death occurrence of the accident victim on the way to hospital. Because in many 

accident cases, the victim dead on the way to hospital because of the lack of treatment. So 

the hospital unit is mainly designed inorder to avoid this kind of condition shown in figure 

7. 

 

 

 

Figure 7. Block diagram of hospital unit 

 

3. Result 

Implementation of proposed method can be done in three module shown in figure 8. If 

the vibration sensor sense the accident, then it will send an alert message with the latitude 

and longitude location of the accident spot represented in figure 9.   
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Figure 8. Implementation of proposed method 

 

Figure 9. Alert message with location 

In the ambulance module, all the health parameter is sensed through various sensor and 

get displayed in the LCD shown in figure 10. And the detected parameter will get shared 

with the nearby hospital so that the doctors can monitor the health condition of the 

accident victim. Hence by using this method, we can reach the accident victim on time 

and their health can be monitored by the doctors.  

 

 

Figure 10. Output from heartbeat monitoring sensor 

 

 

Journal of Shanghai Jiaotong University

Volume 16, Issue 9, September - 2020

ISSN:1007-1172

https://shjtdxxb-e.cn/   Page No: 25



 

4. Conclusion 

There are lots of valuable lives of the humans are dying because of road accidents. 

And the curve of death rate due to accidents are increasing day to day. Hence this paper 

proposing a fully automated accident detection and alert system which is benefit for the 

society. It not just only giving alert about the accident but it works more on saving the 

lives of the victim. Here the alert message sent to the ambulance unit, police and family 

member of the victim along with the accident location so it is easy to reach the victim. 

And continuous health monitoring can be done by the ambulance unit and hospital unit to 

provide required treatment for the victim on time. Hence this system will work efficiently 

in saving the accident victims. 
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