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ABSTRACT 

In this era of technology and development, the fast and rapid growth of infrastructure has 

made our lives at ease. Additionally, it has also increased traffic hazards and road 

accidents causing huge death toll due to poor rescue facilities. This paper proposes an 

effective solution to this issue, by developing a system which automatically detects the 

accident occurrence and send an immediate alert (having the geographical coordinates) to 

medical rescue team. In this system; controller, accelerometer, vibration sensor, GPS and 

GSM modules are used. Vibration sensor senses the vibrations of the vehicle; whenever the 

threshold value is exceeded, the alert is sent to rescue center for the emergency services. 

Accelerometer is being used to detect change in tilting angle of vehicle. Whenever the 

tilting angle is increased/decreased than the prescribed threshold values (right tilt, left 

tilt respectively), it sends alert to microcontroller. Microcontroller collects geographical 

coordinates from GPS module and sends them to the pre-saved number of rescue center 

via GSM module. The designed system enables us to detect every time accident occurs, 

sends the alert message having the geographical coordinates to the rescue team on time. 

In case, the driver is not seriously injured, he/she can stop the message from being sent, 

in order to save valuable time of medical rescue team.  
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1. INTRODUCTION  

According to the GLOBAL STATUS REPORT 

ON ROAD SAFETY (2018) by World Health 

Organization (WHO), road traffic accident 

is the 8th leading cause of death of people 

of all ages. Over 1.35 million people 

every year and almost 37,000 people 

dying every day in road traffic accident 

and more than Tens of million people 

suffer fetal and non-fatal injuries. 

According to this report death rate is 3 

times higher in low income countries as 

compared to high-income countries. Only 

in Pakistan more than 30,000 people die 

every year due to road traffic accident. 

Survey report indicated that death rates 

are more because people not have smart 

design vehicle, worst road condition and 

poor traffic control system. There are 

many reasons behind road accidents 

which include unskilled drivers, lack of 

traffic rules awareness, over speeding 

and drunk driving etc. However, in most 

of the cases, it is seen that the late 

arrival of emergency services to the 

accident spot is the major cause of 

deaths in road traffic accident. At several 

occasions, the injury is not severe but 

due to late arrival of emergency services, 

the injuries turn fetal. 

There are different methods proposed by 

researcher on automatic accident 

detection using different techniques 

discussed below in literature. 

 

2.  LITERATURE REVIEW 

 

Dagale & Patkar designed a system that 

helps to save driver’s life. Their work was 

to trigger the airbag via AVR sensor, once 

accident has happened. GPS then collects 

the latitudinal and longitudinal position 

of the accident spot and these locations 

are transferred to rescue center & police 

stations [1]. 

 S. Amin & Ibne Reaz tried to find 

effected driver’s location via integration 

of GPS & accelerometer on Kalman filter, 

their design works even when there is 

non-availability of GPS. The purpose of 

using Kalman filter is due to its ability to 

predict the location of accident by 

utilizing trustful GPS value and 

overcoming double integration error of 

accelerometer, Amin, et al [2]. 

Gunadal & Santosh have utilized MEMS 

technology in order to save person’s life. 

Inside a black box, they integrated GPS 

module, GSM module, ARM7 micro-

controller & MEMS accelerometer 

together. Accelerometer use to detect 

accident and GSM use to send coordinates 

obtained from GPS after accident 

detection by ARM controller [3]. 

Asmita H & Saritha used GPS which is an 

integral part of modern vehicles to get 

location of accidental spot, GSM is used 

which will send this location to rescue 

services. They have also used alcohol 

sensors, if alcohol is detected, message 

will be send to traffic police containing 

car’s number, Asmita, et al [4]. 

Kamijo & Matsushita viewed traffic flow 

and detection of an accident at 

intersections using automatic monitoring 

systems. Their system is able to pick out 

an individual vehicle, recognize and 

predict its behavior based on its previous 

behavior. Using traffic images & Hidden 

Markov Model (HMM), abnormal events 

are observed on roads like accidents, 

Kamijo, et al [5]. 

B. Rani & Perveen Sam integrated a 

system that uses GPS, GSM, 

accelerometer & Renessa’s 

microcontroller. 

Accelerometer informs Renessa’s 

microcontroller whether accident has 

occurred or not. If occurred, An SMS is 

sent to rescue center, police station and 

family members using GSM, a lost vehicle 
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can also be recovered by utilizing GPS 

location, Rani, et al [6]. 

Mahdi & Taha worked on a VANET 

(Vehicle Adhoc NETwork) system which is 

an advance technique for advance cities 

to detect accidents and rescue calling. 

The system has 3 basic parts & two kind 

of communications, which are V2V & V2R 

communication. Vehicle Unit, Road Side                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

SUnit (RSU) and Base Station (BS) which 

are connected to each other wirelessly 

[7]. 

V. Praveena & A. R. Sankar utilized crash 

sensors of airbag to detect accident. 

VANET & ABEONA algorithm are also 

utilized. Message having the location of 

accident is sent to headquarter via 

Vehicle Adhoc Network’s communication. 

VANET also helps in finding the optimum 

route for rescue services, this route will 

have shortest path and less traffic 

congestion, this optimum route finding is 

possible via ABEONA algorithm, Praveena, 

et al [8]. 

We proposed a solution for road accident 

detection with two piezoelectric sensors 

(vibration sensor, accelerometer) to 

detect accident occurrence, GPS module 

to detect geographical coordinates of 

place where accident spotted and GSM 

module to send accident information to 

rescue teams. If vehicle meets an 

accident-embedded system, detect 

accident occurrence and send 

information to rescue teams.  

 

3.      PROPOSED SYSTEM 

Proposed system is designed to detect an 

accident in considerably less time and 

send accident details to rescue center in 

a flash covering geographical coordinates 

and time. This alert message having 

particulars of accident including 

geographical coordinates help rescue 

team to reach at accident spot without 

wasting precious time in finding location 

of accident. If there is no serious injury, 

a discard button is also provided to 

terminate alert message, this could help 

in saving the valuable time of the rescue 

teams. If a vehicle meets an accident, an 

alert message carrying accident details 

will automatically have sent to the 

rescue teams. Accident occurrence 

detected with the help of Piezoelectric 

sensor (vibration sensor, accelerometer). 

The message is sent through the GSM on 

pre-saved numbers of rescue team. 

Geographical coordinates detected by 

GPS module.  

If a vehicle meets an accident, the 

piezoelectric sensors detect accident 

occurrence and send signal to controller. 

After receiving signal, controller receive 

geographical coordinates of accident spot 

and send these coordinates to rescue 

teams via GSM module as shown in Figure 

1. 
 

 

Figure 1: Block Diagram  
 

4.     SIMULATION RESULTS 

Aromatic Accident Detection using GPS 

and GPRS is simulated using Proteous 

Software and their results are presented 

here. The circuit working is same as 

discussed above in proposed system as 

shown in Figure 2. 
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Figure 2: Complete Circuit Simulation  

5.     COMPLETE HARDWARE  

Our hardware is mounted on the vehicle. 

If a vehicle meets an accident vibration 

sensor sends the signal of vibrations to 

the Arduino, if the value of receiving 

signal is greater than threshold value 

then it transmits the present coordinates 

of longitude and latitude received by 

GPS, to the pre-saved number of rescue 

through GSM module & if the rolling angle 

of accelerometer changes (for if vehicle 

rolls over), message will also be sent to 

rescue number via GSM. Complete 

hardware is shown in Figure 3. 

 

Figure 3: Complete Hardware  

 

6.     ACCIDENT DETECTION TECHNIQUES  

Accident Techniques are as follows: 

6.1 Accident Detection through 

Vibration Sensor  

Vibration sensor is one of the two sensor 
that is integrated with our project to 
detect the occurrence of accident. it is 
set to a threshold value of 3000mv which 

can be varied via coding. Whenever any 
vibration (Vib) occurs which exceeds the 
threshold (Th.) value for the vibration 
sensor, the arduino sends the signal to 
gsm to send a message containing the co-
ordinates of where the vibration has 
occurred. Following are some levels of 
vibration & their corresponding responses. 

 

6.1.1 CASE#01: Vib < Th. Value     

Here, vibration sensed by vibration sensor 
is less than the threshold value (Th. 
=3000), thus no corresponding message 
sending is being carried out as shown in 
Figure 4. 

 

Figure 4: Monitoring Vibration Sensor 

for     Vib < Th. 

6.1.2 CASE#02: Vib > Th. Value    

Initially, the vibration sensed by vibration 

sensor was low but after a hit of vehicle, 

vibration (Vib= 32872) is now greater 

than the threshold value (Th. =3000). 

Thus corresponding message sending is 

being carried out as shown in Figure 5. 

 

Figure 5: Monitoring Vibration Sensor 

for     Vib > Th. 

 

6.2 Accident Detection through 

Accelerometer  

Accelerometer is another piezoelectric 

sensor which detects the rollover of a 

vehicle in our scenario. Accelerometer 

has a set point called reference angle. 

Now if the vehicle tilts away 15 Degree 

away from reference angle on either side 

of origin, an SMS is sent to rescue number 
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having co-ordinates of the vehicle upon 

which the impact occurred. 

Following are tilts on both side and their 

co-responding result. 

6.2.1 Case#01: Tilt on Right Side  

Here is a scenario in which a vehicle is 

tilted on its right side and role angle 

exceeds the Degree of (reference angle + 

the current angle). So, message sending 

will carried out having current 

coordinates as shown in Figure 6. 

 
Figure 6: Vehicle Angle While Rolling on 

Right Side 

 

6.2.2 Case#2: Tilt on Left Side  

Here is a scenario in which a vehicle is 

tilted on its left side and roll angle varies 

the Degree of (reference angle - the 

current angle). Thus, message sending 

will be carried out with current co-

ordinates shown in Figure 7. 

 

Figure 7: Vehicle Angle While Rolling on 

Left Side 

 

7. RESULTS AND DISCUSSION 

 

 If a vehicle meets an accident vibration 

strength increases to the threshold value, 

already set in the system code. When 

vibration value exceeds to the threshold 

value, controller capture the current 

location from GPS module at that instant 

and send to pre-saved numbers of rescue 

teams and family members. Same process 

repeats when vehicle tilt or flips over 

during accident, accelerometer sense 

rolling angle of vehicle. When rolling 

angle exceed up to reference angle, 

controller detects accident and send 

geographical coordinates to rescue teams 

with alarming quotes. 

The whole results summarized in the 

given Table 1. 

 

Table 1: Summarized Results 

CASES   Non-
Activated 

     Activated 
(Threshold val. 
= 3000) 

VIBRATION 
SENSOR  

        0         32872 

ACCELEROMETER  (Right 
tilt)   
    0˚ 

(Left 
tilt) 

   0˚ 

(Right 
tilt)  
236.65˚ 

(Left 
tilt) 

39.25˚ 

 

In normal situation when there is no 

accident occurred, the LCD mounted on 

accident alert system displays latitude, 

longitude, vibration strength and rolling 

angle respectively as shown in Figure 8. 
 

 
Figure 8: Display in Normal Condition 

 

If a vehicle meets an accident, vibration 

strength and rolling angle exceeds from 

safe limit, displays shows accident 

occurrence as shown in Figure 9. 
 

 
 

Figure 9: Display in Accident Condition 

 

After Accident Detection controller 

instantly capture geographical 

coordinates and send to the pre-saved 



 MDSRC - 2019, 26-27 November, 2019 Wah/Pakistan  

6 
 

numbers and display shows “sending 

message” as shown in Figure 10.

 

Figure 10: Display for Alerting 

Condition 

When there is no termination occurs 

during sending alert, message will be 

sent to the rescue team and display 

shows “message sent” as shown in Figure 

11. 

 

Figure 11: Display for Message Sent 

In Figure 12, the screenshot of alert 

message sent to the mobile of authorized 

person or emergency department is 

shown. The message contains 

geographical coordinates of accident spot 

with alerting news. 

 

Figure 12: Screenshot of Alert Message 

The project is of great importance to 

people in field of travelling. Especially 

such people who travel a lot either on 

daily basis or on a long drive where there 

isn’t much dense population. For the 

objective of saving people lives affected 

by accident, RF module is used in 

ambulance for controlling traffic signal, 

for the arrival of ambulance in optimum 

time. Furthermore, this can also be 

extended with alcoholic detection. If the 

person took alcohol who is driving, then 

the vehicle will be stopped immediately 

by giving alarm. A camera can also be 

used in this design, which takes photo of 

accident spot and tell the condition of 

user also helping in finding accident spot 

more easily. 

 

7.      CONCLUSION 

 

Our project (Automatic Accident 

Detection and Messaging system using 

GPS and GSM) was about to save the 

precious lives in minimum possible 

time so, the objective was achieved 

by messaging the rescue center for 

initial treatment successfully. 

Accident was detected through 

vibration sensor and accelerometer 

and GPS was used to find out 

coordinates of that location, which 

were sent to rescue team via GSM. A 

special feature was added to disable 

the sending of a message, incase if 

the driver is not affected much by 

accident. 
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