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Abstract: 

Vehicle’s accidents is one of the most common issues in the world, which might happen due to 

uncountable reasons. However, accidents cost souls, especially when the time between the accident 

occurrence and giving the first aid is long. Therefore, in this system we have planned to design an 

electronic circuit which can reduce that time, by detecting the accident once it happens and sending a 

message that includes the location of the bus to the police, ambulance and school principal, as this project 

is meant for school buses, to take immediate action. In addition, for accomplishing the purpose of this 

system we have utilized the Accelerometer for detecting the accident and GPS and GSM SIM for tracking 

the location and sending SMS messages, which both are controlled by Arduino microcontroller. 

Aims & Objectives: 

The aim of this project is to reduce the time taking 

between the accident occurrence and giving the 

first aid, by detecting the accident and sending 

SMS to the ambulance, ROP and school principal. 

The objectives of this project are to use 

accelerometer for detecting vehicle’s accident, 

utilize GPS for tracking the vehicle’s location, and 

GSM for sending an alert (after accident) with the 

location tracked by GPS. 

Methodology: 
To achieve the aim of this project, there are three main components which are used in it: 

 

 1. Arduino mega 

Arduino microcontroller is considered as a basic microcontroller,  

it can be connected with the computer by connecting a USB wire, 

and programmed by C or C++ programming language through 

Arduino IDE. The used type of Arduino module in this 

project is Arduino mega. The operating voltage of it is 5V,  

it has 54 digital I/O pins, 15 digital I/O pins with PWM,  

16 Analog input pins, and other pins for I2C, SPI, I2S and  

URAT. It cannot be connected directly with WIFI or Bluetooth. 

 

                                            2. SIM808 

                                            This is one type of modules which combines GSM and GPS. 

                                            It doesn’t consume high power, that it might be connected 

                                            with a 6V battery. One of its advantages that it has high GPS 

                                            receiving sensitivity. There are four main pins in this sim: 

                                            TX, RX, VCC and ground. 

 

3. Accelerometer ADXL355 

It is an electronic sensor which is used to determine the position  

of the object in 3D by measuring the acceleration forces which act 

on it. There are several types of accelerometer depends on its usage, 

the used accelerometer is differential capacitive type. As each axis 

is represented by a three plates capacitor, two are fixed and one is  

a movable plate, once it detects a change in the distance between 

the plates, the electric field of the capacitor will vary, and that 

impacts the reading of the given axis. For finding the acceleration 

of moving vehicle, the static acceleration like Earth gravity must be separated from the 

object’s acceleration, and at the end, dividing the reading in that axis by a constant 

(67.584) will give the acceleration in it. Generally talking, the sensor consists of five 

 main pins, x, y and z axis, VCC and ground. 

 

 

 

                                                             Regarding the project’s design, figure 4 shows the 

                                                             block diagram. As SIM808 communicates in both  

                                                             directions with Arduino, that it receives and 

                                                             transmits data. While accelerometer gives the  

                                                             readings to Arduino.  

 

Data Analysis:  
About the circuit connection, figure 5 shows the connection of the circuit, the 

accelerometer has 5 pins, X with Analog 0 in Arduino, Y with Analog 1 and Z with 

Analog 2. Beside that, VCC is connected with 5v pin and the component is grounded. 

SIM808, transmitting pin is connected with 10 and receiving with 11. 

 

 

 

 
The below flowchart describes the working of the system. As the accelerometer will be 

used to measure the acceleration is three axes, by subtracting the static acceleration like 

gravity from the dynamic acceleration which is taken while the bus is moving, the result 

of this subtraction will be divided by a constant (67.584) for finding the change in the 

speed of the bus. So, when the bus will be in the road it will start counting the 

acceleration, once the accident happens the acceleration will exceed 0.5 or be beyond -

0.5 (As we have tested the accelerometer), the Arduino will double check that condition 

after a minimum time, because it is not always an accident, sometimes the driver loses 

control which will lead the acceleration to be more than the absolute of 0.5, than by 

driving the bus back to its normal speed the acceleration is reduced. However, if it is an 

accident so the acceleration won’t be reduced in a very short time. So, after making sure 

of the accident occurrence, the Arduino will communicate with SIM808 to get the 

location of the bus and send a SMS to the given mobile phone numbers in the code. 

Results: 
For testing this system, Arduino ide is used. So, it is obvious, figure 8 shows 

the SMS which was sent during the accident, it includes the latitude and 

longitude which can be copied to the given link (google map) to get the 

location of the bus, along with the wind speed which represents the ground 

speed that is measured by the satellite. Figure 7.a shows the reading of X, Y 

and Z axes which were taken by the accelerometer, and figure 7.b represents 

the output of SIM808 in the serial. 

Sample Table of Findings and Observations: 

  

Conclusions: 

To conclude, in this poster we have discussed the working of the 

accident detector system, which might be used in school buses for 

detecting accidents and sending a message that seeks for help 

which involves the bus location, exactly at the time of the accident. 

In addition, the methodology and results of the circuit are 

presented. 
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Figure 2. SIM808 

Figure 3. Accelerometer  

  

  

Figure 1. Arduino Mega board 

Figure 4. block diagram 

Figure 8. SMS 

Figure 7.a Serial 

Figure 7.b Serial 

Figure 5. Circuit connection 
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