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Abstract: This paper presents an original detection system for measuring the speed of vehicles on a
road used in the laboratory for educational and testing purposes. Although the maximum speed
limit is specified for each type of road, accidents still occur due to unjustified exceeding of speed
limits. Therefore, it was found that these problems could be solved with the help of electronic
circuits. Thus, the paper presents the development of an original educational system for detecting
the speed of a road vehicle, which consists of an Arduino UNO Rev3 microcontroller, two infrared
sensors, a 1602A LCD and an electronic system specially used for the intelligent braking of the
vehicle, using for this a wireless communication system. The entire original system will be
integrated into an autonomous safety vehicle system.
Keywords: Speed Measurement System, Smart Braking, Smart Control Systems.

1. Introduction
Technology and people's lives have become more
and more interconnected. Today's society is
somewhat dependent on this factor. People rely on
technology to complete their day-to-day activities
and more. Moreover, society's need in this regard is
constantly growing. That's why people are starting
to use cars more and more.
With their use, the number of accidents began to
increase from day to day. Road accidents are
certainly the most common causes that can occur
and are generally the cause of most damage and
death. Therefore, drivers should adapt to traffic
conditions and maintain an appropriate speed
depending on the road sector on which they are
located.
In this paper, a simple educational system will be
designed to detect the speed of vehicles. This system
will provide the most accurate reading, smart
braking using wireless communication, and sound
alert if a car exceeds the maximum speed. The
system will consist of an Arduino UNO Rev3
microcontroller, two infrared sensors, a 1602A LCD,
and an electronic system used for smart braking of
the vehicle. When a vehicle passes the second sensor,
the microcontroller will stop counting and calculate
the exact speed, in kilometers per hour.

many automated systems have been developed that
can perform the task of detecting speed.
All these systems were presented at the IJSER
(International Journal of Advanced Research in
Electronic Engineering, Electronics and Engineering
Tools) and were submitted to the authorities. Below,
I will present some automated ideas, presented by
great professors and researchers, globally.
Pande V., Mohite M. et al, [1] proposes a
construction for autonomous speed control, which
exceeds speed, using radio frequencies. His work
aims to design a controller and a display, designed to
control the speed of the vehicle, and monitor the
areas in which this system can run. D&C (Display and
Control) can be customized to fit in the dashboard of
a vehicle and to display information.
The proposed system consists of two separate
units. Infrared sensors detect vehicle speed and send
information
to
the
microcontroller.
The
microcontroller interacts with the motor via the IC
driver to take proper instructions and prevent
accidents.

2. Status of Achievements in the Field
Numerous ways of checking and identifying
speeding vehicles are being implemented, and so far,
6

Figure 1: Autonomous speed control using digital
display [6]
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Hlaing [2] has designed a system that detects the
speed of vehicles on national roads, highways or in
places where drivers can exceed legal speed. The
system uses a laser transmitter that detects the
speed of cars, and this speed is transmitted to a
database through a microcontroller.

sensor network uses an MDA320CA data acquisition
card and an MIB510 database.

Figure 4: Speed detection system using a wireless
sensor network [9]

Figure 2: Speed detector using a laser transmitter [7]
Kassem [3] has developed a robust and reliable
vehicle speed detection and estimation system.
The system uses radio frequencies with the help
of wireless technology. This system offers an
advantage over current techniques because it does
not require any hardware.
The detection module can differentiate between
an empty street, parked cars, and moving cars, as
this module uses the Support Vehicle Monitoring
(SVM) approach. SVM is a speed estimation
technique based on statistical techniques and data
processing.
All these techniques highlight the feasibility and
promise of using radio frequency for detection and
estimation of the speed.

Nurhadiyatna [5] has developed an intelligent
transportation system that has become a global
solution to the traffic problem.
This system uses a method of estimating the
speed of vehicles using real-time video processing.
The system uses the Kalman filter used to track and
identify passing vehicles in real-time.
The obtain data that is referenced to the speed of
the vehicles is processed according to the Euclidean
distance method. The speed-accuracy is obtained
from minimum 10 video frames and all this video
data is transmitted via a microcontroller to the
police database.
If drivers have broken the law, they will receive
the penalty by email in electronic format.

Figure 3: Vehicle speed detection using radio
frequency [8]

Figure 5: Speed detection system using Kalman filter
and Euclidean distance method [10]

Megalingam [4] proposed an intelligent vehicle
speed monitoring system, as well as a route
detection system depending on where the car comes
from.
This whole system is built from wireless modules,
which include a Crossbow MicaZ mote MPR2400,
with 2.4 GHz, on an 802.15.4 port. This wireless

3. Design of an Educational Intelligent
Car Speed Detection System
The proposed system has the scope of detecting a
vehicle's speed by calculating and measuring the
passing vehicle using the time required to travel
between two sensors at a fixed distance.
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In this type of circuit, the infrared sensors are an
important part of the system, because they are the
ones that detect the speed of the vehicle.

program, and starts the calculation program for the
vehicle speed.
The microcontroller counts the start time and the
stop time, and the time interval will get the start
time and the stop time.
Then the calculated speed is compared to the
limited speed, ie 50 km /h.
When the calculated speed is higher than the
speed limit, the alarm is triggered.
If the vehicle is not detected, “No vehicles
detected” will be displayed on the LCD and the LED
is stopped.
A general scheme of the speed detection circuit
using the infrared sensor is presented in figure 8.
When a vehicle passes the first sensor, the infrared
rays pass through the vehicle detected by the sensor.

Figure 6: Block diagram of the Educational Intelligent
Speed Detection System (called EISDS)
The EISDS system knows the time required to
read the vehicle speed but depends on the distance
traveled between the 2 sensors.
When the vehicle passes the first infrared sensor,
this sensor activates. From this point on, a timer is
initialized that will count until it reaches the second
sensor.
Then the microcontroller will start counting the
time and calculate the speed in kilometers per hour,
which will be displayed on a 1602A LCD.
If the speed of the vehicle is higher than the
permitted speed, the LED will flash, and the car is
starting the procedure of smart braking.
The LCD screen will display the message "Speed:
63.4 Km/Hr"; "Over Speeding" (means: Speed
Exceeded!)". The following representation shows
the EISDS system diagram with the specific message.
(Fig. 7)

Figure 8: General diagram of EISDS system
The LED 1 for sensor 1 is connected to terminal
13 of the Arduino, and the infrared sensor 1 is
connected to terminal 8 of the Arduino. Similarly, the
second infrared sensor touches the object and is
reflected in the sensor that the sensor sensed.
Figure 7: The message "Over Speeding" on EISDS
First, I initialize the input or output pins of the
vehicle detection device using the first infrared
sensor. If the sensor detects the vehicle, the program
starts counting, and LED 1 is lit.
If the vehicle is not detected, on the LCD is
displayed the message “No vehicle detected” and the
LED has no function. After that, the infrared sensor 2
detects the vehicle and stops the measurement
8

Figure 9: Electronic diagram of the EISDS system
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LCD 1602 is used to display vehicle speed. The
LCD pins from DB7 to DB4 are connected to the
input or output pins 2 to 5 of the Arduino.
The pins RS and En on the LCD are connected to
pins 7 and 6 of the Arduino, respectively.
The LCD indicates the message "No vehicle
detected" before and after passing the car. If the
speed exceeds 50 km/ h, the alarm triggering signal
will be activated, and the LCD will show “Speed
exceeded” or "Over speeding".
The microcontroller calculates the vehicle speed
in km/ h.

LCD screens are thinner and lighter compared to
LEDs and cathode ray tubes.
LCD screens provide excellent contrast. LCDs are
made up of microwatts for display compared to
millions of watts for LEDs. Major applications in
science and engineering, as well as electronic
devices.

4. The Hardware for EISDS System
Arduino has the following configuration. There are
approximately 28 pins for making inputs and
outputs on the Arduino board.
These pins are very useful to make the board do a
useful job, for example, they can be used to take
some values of the sensors from the sensors and
make decisions based on the programming we have
done.
The board has an Atmega328p microcontroller,
which is like the core of the board.

Figure 10: Arduino UNO Rev 3
development board [11]
Arduino Uno is an open-source microcontroller
board based on the Microchip ATmega328P
microcontroller and developed by Arduino.
The board is equipped with digital and analog
input/output (I / O) pin sets that can be interfaced
with various expansion boards (shields) and other
circuits. The board has 14 digital I / O pins (six
capable of PWM output), 6 analogs I / O pins, and is
programmable with Arduino IDE (Integrated
Development Environment), via a type B USB cable.
It can be powered by a USB cable or with a 9-volt
external battery, although it supports voltages
between 7 and 20 volts. It is similar to the Arduino
Nano and Leonardo.
The hardware reference design is distributed
under a Creative Commons Attribution-Share-Alike
2.5 license and is available on the Arduino Web site.
Appearance and production files are also available
for some versions of the hardware.
The LCD is a very important part of the
application to display the speed of the moving object.

Figure 11: LCD display – 1602 [12]
The first two digital infrared sensors are used,
which belong to an infrared transmitter, i.e. infrared
LED and an infrared receiver.
To form a reflective infrared sensor, the pair of
transmitter and receiver must be placed side by side.
Some infrared sensors have the option to produce
both analog and digital outputs, but the module used
has digital outputs, but the module used has only
digital output, ie if the object is detected, the output
is HIGH and if not found, the output will be in LOW.
The 1602 LCD module displays 2 lines of 16
characters each. It is ideal for electronics projects
that have more information to display. It can be used
easily even in low light conditions because it also has
a backlight. Also, the backlight must be protected by
a 2k resistor or potentiometer.
An I2C module can be used to connect the pins
used to connect the LCD to the controller.
The I2C LCD 1602 module is an adapter that
mounts directly to the LCD screen. The display must
be type 1602 or 2004 and based on the HD44780
controller.
I2C communication is an advantage because we
only need two wires to communicate with the
Arduino
development
board
or
another
microcontroller. Two communication wires are
required for the clock and data.
The module contains a potentiometer to adjust
the contrast and is also compatible with screens with
a backlight.

Figure 12: I2C module [13]
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The light adaptability sensor module has a pair of
infrared emission and reception LEDs.
The LED has launched a certain infrared
detection frequency. When the direction of the
obstacle (reflector) the LED receives the signal
reflected in the infrared and is processed by the
comparator circuit.
The LED lights up green and the digital output of
the output interface signal is a low LOW signal. It is
possible to adjust the detection distance by a module
potentiometer, the actual distance of 2 ~ 30 cm. The
working voltage is 3.3V-5V.
The module has low interference, assembly, and
convenient use. It can be widely used in obstacle
avoidance, machine line counting, black and white
line tracking, and many other applications.

When the vehicle goes through sensors 1 and 2,
the LCD screen displays the vehicle speed. The
required time between 2 sensors is displayed on the
LCD screen. When the vehicle speed does not exceed
the speed limit, as shown in figure 14.

Figure 13: IR sensor module [14]
When the I/O pin is connected to the GND, the
active module generates a continuous fixed
frequency signal and, during this, the vehicle is
starting to brake.
This is a small signal-forming system module that
operates in the 2 kHz audible frequency range. It is
like an active buzzer, which means it produces a
signal without any external frequency generator.
It can be easily used with microcontroller boards,
such as Arduino, without the need for a dedicated
PWM channel.

Figure 15: LCD display with the message:
"Normal Speed"
In this section, the speeding status is displayed on
the LCD screen. The figure shows the vehicle speed
at 59 km/ h and will then display a warning message.

5. The Testing of EISDS System
The testing of the speed detection system is shown
below and represents the hardware implementation
of the general speed detection system for vehicles.

Figure 16: LCD display with the messages:
" Speed: 59.0 Km / h (=Hr)";
" Over speeding";

6. Conclusions

Figure 14: Implementing a speed detection system
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The design and construction of this original speed
detection system for road vehicle - EISDS, was
carried out in T.M.R. Department of the Faculty of
Industrial Engineering and Robotics, by the authors
of this work. This design is based on the Arduino
UNO microcontroller.
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The timing condition for the vehicle detection
system is determined based on the distance between
the sensor and the speed, which can be easily
changed through the microcontroller.
In this work, the speed limit was set to 50 km/h,
but this can be easily modified by a human operator
and suitable for certain road sectors.
Experimentally, it has been observed that for a
high precision determination of speed and time,
more sensors should be used. The detection system
can be advanced by using GSM module and CCTV
camera in circuit. If a vehicle has exceeded the
maximum speed, then the camera will be triggered,
which will take a photo of the vehicle.
The authors determined the possibility of
developing a more complex form of this EISDS
system, for specific applications of traffic
management systems, as well as in the case of
monitoring the movement of autonomous road
vehicles.
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