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ABSTRACT
The speedy growth of technology has made our life
easier, This advancement in technology also
decreased car accidents and traffic hazards, It is found
that most of the occurrence of the accident came from
the driver unavoidable faults and mistakes, This paper
provides a solution for accident prevention and
detection, The aims of this paper is to build an
automatic system able to maintain the driver safety by
controlling the speed of DC motor and inform the
authorities if an accident occurred. For accident
prevention, the system is continuously Reading the
state of the sensor and alarms the driver in each
situation to avoid collisions. Also, the system can stop
the car if the situation becomes critical. For accident
detection, the system will respond automatically and
inform authorities when the accident happens.
Keywords— Vehicular; Ultrasonic, GSM, GPS;
I. INTRODUCTION
Recently, as vehicle technology has advanced, the
model of the vehicle has changed from a simple
means of transportation to a smart vehicle for safety
and convenience. In addition, the advancement of
Intelligent Traffic Systems (ITS) technology now
provides functions to prevent accidents for vehicles
and pedestrians as well as quickly find destinations.
ITS includes a variety of applications to accident
prevention and detection [1].
In the strictest sense, most incidents are not accidents
at all, they are collisions It was a must
avoided,Accidents can classify for specific reasons
like the weakness of the leadership itself , include
aging,chronic disease patients, falling asleep, alcohol,
[2] drugs and drunk driving, driver distractions which
includes cell phones, playing music, collisions with
animals in the road usually. Fatigue and falling asleep
at the wheel is a major cause of car crashes. Accidents
might also occur when the driver loses control or the
driver accidentally hits the throttle instead of hitting
the brake pedal when the front cars are too close.
Reverse parking accident sometimes happened
because of the blind spot. New drivers are usually not
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very familiar with the car that they are driving, It is
difficult to measure the distance between the car and
the obstacle for proper stops [3].
This paper aims at developing an effective and lowcost system for accident prevention and detection as
well as efficiently notifying emergency services and
drivers to reduce the number of fatalities, injured
persons, and providing of medical treatment fast.
Wireless vehicular Accident Detection, alarm system,
and Reporting System. The system can avoid the
collision by controlling the cars' speed, If avoidance is
not possible, the accident occurred, and the accident
happens, the system automatically detects the location
using GPS technology, and sends it through
Embedded GSM message with the number of people
in the car.
The main idea is to develop a non-intrusive system
that can monitor the speed using an ultrasonic sensor
and detect the symptoms of drivers fatigue early
enough and control the vehicle to avoid accidents. So
the system will stop the car automatically, it will give
the sound output warning and lamps. Also, this
system will locate the car and the number of people
in the car and send it to remote places (police station,
nearby, etc.) if an accident occurs. To achieve the
objectives of this study, the following steps are
implemented: To build a simulation program using
Proteus application. Using Arduino software to build
code and handle Arduino Mega. Building the
hardware department for the paper this system stops
the car automatically.
II. RELATED WORK
There are many researchers concerning vehicular
accident prevention, detection and reporting system
the vehicular accident is detected by monitoring the
speed using accelerometer attached to a
microcontroller. The location is detected using GPS,
the notification of the accident and its position is
displayed
in
maps
using
digital
map.
Correspondingly, focuses on a detected accident in
accelerometer and GPS to detect the accident on the
map [3].
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Also, an accident is detected by the “Real Time
Traffic Accident Detection System” .the system used
the safety airbag to detect the accident, and then the
data is sent to nearby router close the accident [4].
Accident Detection Unit (ADU) is developed for
detecting the velocity and the accident event by
attaching a proximity sensor under the vehicle for
overturning detection. This device includes the
ATmega16 microcontroller, a GPS sensor and a GSM
modem. When an accident is detected, the device
sends the data, such as the velocity and state of the
accident, to the server. After that, the server processes
the data and sends the location to the registered
mobile phone via SMS [5].
DESIGN AND IMPLEMENTATION
This paper illustrates the design and implementation
of the system as it explains the basic operation
concept of the system with the block diagram, flow
charts and simulation diagrams. It also discusses the
development of the hardware system.

Figure 1. Basic Block Diagram of The System
General Concept of System Operation: Protection
from collisions. Detect the accident when happened.
Protection from collisions: In order to control a DC
motor according to a distance measured by the
ultrasonic sensor and displayed by the LCD, the DC
motor will connect to the motor driver and the motor
driver is directly connected to the Arduino. The
Arduino will control the DC motor speed by using
PWM that can set in the programming part. Also,
LEDs and buzzer which act as an alarm to the driver.
This part of the work protects the driver from the
collision.
The System starts the Ultrasonic Sensor measures the
distance between the car and any object in front of it,
according to this distance the Arduino will control the
speed of the DC motor using PWM. This system is for
accident prevention.
Ultrasonic Ranging Module HC - SR04: The Timing
diagram of this sensor as shown in Figure 1 shows
that it's only needed to supply a short 10uS pulse to
the trigger input to start the ranging, and then the
module will send out an 8 cycle burst of ultrasound at
40kHz and raise its echo. The Echo is a distant object.
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The range is calculated through the time interval
between sending a trigger signal and receiving echoes
signals by using this Formula [2].

Figure 2. Timing Diagram.
Character LCD display JHD162A: the LCD displays
the distance measured by the sensor in centimeters.
Controlling DC Motor by using PWM: Arduino
boards do not have true analogue output, but PWM
comes close. PWM allows you to control the voltage
level to approximate an analogue output line. A true
analogue output line lets you specify, in the software,
a voltage level to be produced on an output pin.
Basically, when you use PWM on an Arduino, you
are turning a digital output line on and off very
quickly. The fraction of the time that you leave it on
(referred to as the duty cycle) determines the voltage
as shown in figure 3, for example, Arduino digital
lines usually are either at 0 volts or 5 volts. If you
have PWM set up for a 50% duty cycle, the average
output voltage is 2.5 volts. If the duty cycle reduced to
20%, the output voltage is 1 volt. PWM allows you to
control the voltage at Arduino digital pins, but these
pins still limited in the amount of current. In order to
drive a DC motor, a transistor is used [6].

Figure 3. PWM Duty Cycle.
In this paper there are six duty cycles, when distance
is between 0 and 30 PWM = 0, when distance is
between 31 and 50 PWM = 51, when distance is
@2018 The Future University (Sudan) Press. All rights reserved

between 51 and 70 PWM = 102, when distance is
between 71 and 80 PWM = 153, when distance is
between 81 and 95 PWM = 204 and when the distance
is between 86 and 199 PWM = 255.
Detect the accident when happened: When the system
starts the Arduino reads the state of the vibration
sensor continuously, when the vibration sensor detects
an accident the Arduino will get the coordinates from
the GPS module then it will send this information to
the GSM modem, GSM modem is used to send this
information via SMS to the authorities. This system is
for accident detection.
Accident Detection uses Vibration Sensor: The
vibration sensor with a certain range of acceleration
is fixed in the vehicle. In this paper 3202 Vibration
sensor could be used, it operates at the frequency of
215 MHZ When the vehicle is dashed to another or to
any other obstacle, the vibration sensor detects
whether the vibration is within the range or not. If it is
greater, it reports as accident and activates the GPS
and GSM. The range of the vibration sensor is 215
350MHz. If the acceleration crosses this range, it
detects the accident. For best operation, this is placed
in the center of the car. In this paper, a push button is
used instead of the vibration sensor [7].

authorities to be familiar with the details of the
accident. The flowchart explains the basic operation
concepts of the system.

Figure 4. DC Motor Control System.

NSK GPS KIT: GPS receiver provides the threedimensional location (latitude, longitude, and
altitude) plus the time. GPS is used to trace the
position, GPS Receiver gets the location information
from satellites regarding the position of the place
where the accident occurs [4].
EF Com Pro GPRS/GSM Module: GSM technology
is used to establish a cellular connection so it is a
digital cellular communication system, it is used for
transmitting mobile voice and data services, and here
it is used to send information collected from the GPS
module along with other details for a specific mobile
number. [4] The GSM network is used to provide
communication from one place to another, So that,
when the accident happens, the SMS will be sent
automatically to the particular numbers previously
entered in the database. So with this system rescue
operation can be made faster [4].
Detect the number of people using the switch
counter: The switch will be used to identify the
number of people in the vehicle when the accident
happens, a switch will utilized in each seat of the
vehicle, when individuals mount the auto and set on
a seat the switch will be ON, and current state will be
saved as the last state.when the accident happen the
last condition of the all the switches will be sent by
the GSM module with the location to help the
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Figure 6. Accident Detection System.
Alarm System: Three LEDs and a buzzer are used as
an alarm system; The red LED is ON only when the
distance is between 0 and 50. The yellow LED is ON
only when the distance is between 51 and 80. The
green LED is ON only when the distance is greater
than 80 the buzzer is activated when the distance is
between 0 and 50.
RESULTS
The design of this paper involves coupling several
hardware components and testing at the different
stages of the implementation. The implementation of
this result has two ultimate circuits, the one that
represents the simulation of the system and discussed
in Figure 7 and the hardware circuit of the system in
figure 11.
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The software simulation of the paper can be viewed
through Proteus 8 ISIS simulator. As shown in Figure
7 the simulation result for the system is viewed after
the program code was developed and loaded into the
Arduino, command operation was started by using
switches instead of the ultrasonic sensor and display
the distance which must be measured in a virtual
terminal. LEDs and motors are an indicator
responsive to the commands.

Figure 9. Medium Stage.
In the third scenario the ultrasonic calculate the
distance and when it greater than 80, the green LED
glows to show that it is at the starting stage of the
detection as shown in Figure 10.

Figure 7. Basic System Simulation
Three tests case scenarios to prove the practicality of
our prevention device and accident prevention
mechanism. The first in scenario 1 the ultrasonic
calculate the distance and when it was between 0-50
the red LED glows it is as a state of danger. The
buzzer gives sounds to alert the driver and passengers.
The motor automatically slows down the speed, until
it stops as shown in Figure 8.

Figure 10. starting stage of the detection.
Hardware result: The Car Accident Prevention and
Detection
System
have
been
successfully
implemented for hardware, construction and tests
have been carried out as shown in Figure 11.

Figure 8. Danger Stage.
In the second scenario, the ultrasonic calculates the
distance, and when it is between 51-80 the yellow
LED glows to show that it is at the medium stage as
shown in Figure 9.
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Figure 11. Basic System Hardware.
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Figure 12 shows when GPS detects the car. Figure 13
shows when the GSM sends SMS.
[2]

[3]

[4]

[5]
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Figure 12. GPS Detects the Car.
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Figure 13. GSM Sends this Information via SMS
CONCLUSION
Finally, found that the ultrasonic sensor measured the
distance accurately. According to the measured
distance, by using PWM we control DC motor. The
driver is alerted to all cases of safety and danger by
using means of alarms represented in the LEDs and
buzzer. In case the accident occurred, the vibration
sensor will detect it which in turn sent a pulse to the
Arduino to activate the GSM to send a message
contains the GPS location coordinates and the number
of people in the vehicle.
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