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1.0 INTRODUCTION 

Speeding has been implicated as a major contributing factor in all fatal motor-
vehicle crashes. A small increase in traveling speed before braking begins can result in 
large increases in impact speed and the risk of fatal injury. Even small differences in impact 
speed will make a large difference to the probability of serious injury.  

When a vehicle is traveling with higher speed, the reaction and braking distances 
are also longer. The reaction distance is referred to the distance that a vehicle travels from 
the time a driver recognizes an emergency until the driver can react, whereas the braking 
distance is referred to the distance it takes to stop the vehicle. The faster a vehicle travels 
the more distance it takes to stop the vehicle. 

These factors clearly show that it is important for a vehicle to travel at lower speed 
and even if a vehicle cannot be stopped in the available distance during an emergency, the 
collision can still sometimes be avoided. With this objective, the Vehicle Speed Detection 
System designed and developed in this project to monitor the vehicle speed and to 
determine if the vehicle has exceeded the pre-set speed limit, where the speed limit 
indicates the maximum speed at which the driver should drive under good road and traffic 
conditions. After installation, this unit will give an audible warning, which will alert an 
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Abstract: The objective of this research is to design and construct a car speed detection system. In 
this research, a device was developed that would detect the speed of vehicles and transmit this 
information to a display unit and alert law enforcement agents of speed violation. This kind of device 
is able to accurately detect the speed of moving vehicles and sound an alarm for any speed violation. 
The nature of the application rules out physical contact with the moving vehicle. Laser waves are 
emitted and upon obstruction between sender and receiver, the speed of the vehicle is measured.  
Key words: microcontroller, speed detector, Laser waves 
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impending speed violation and this data can be read by the law enforcement officers for 
necessary action. 

The design and development idea of this Vehicle Speed Detection System comes 
from irresponsible and reckless speeding of some vehicles including truck, trailer, lorries 
and buses, hich have resulted in fatal accidents leading to loss of innocent road users lives. 
There are some factors that lead to these road accidents, such as vehicle overload, 
atmospheric condition as well as speeding. Since these vehicles have poor braking 
capability and greater momentum at higher speed, speeding will be considered as a base 
for the system development. Besides that, with large amount of the commercial vehicles 
operating in country, it is virtually impossible for the authorities to police all these drivers 
continuously. 

There are a number of out-of-vehicle and in-vehicle speed tracking and monitoring 
technologies with the potential to enhance speed compliance. The Vehicle Speed Detection 
System will focus on the out-vehicle approach, which will continuously monitor these 
vehicle speeds at all time and will record the relevant information (Dickinson, 1989). 

The Vehicle Speed Detection System is a passive system, that is, it monitors rather 
than controls the vehicle speed. 

1.1 LITERATURE REVIEW 

Since the early years of the automobile, a need to monitor vehicle speed has evolved. 
As vehicle speed increased and roads improved, the main objectives of a speedometer were 
to allow the driver to accurately view the vehicle speed, possibly to avoid a speeding ticket, 
and to be able to read the odometer to verify how many miles were on the vehicle. Most 
speedometers (Jurgen, 1994) operated off the rear driveline but some used a front wheel as 
its input. This method was calculated by gear ratio, tire circumference and somewhat 
averaged how fast the vehicle was traveling. Later, when a vehicle had a different rear axle 
ratio installed or when different profile tires were used, the process of matching the plastic 
"speedo" gears was used to ensure accurate speed. This system of measuring speed did not 
have the capability of comparing individual wheel speed differences between two wheels 
like found between the inside and outside wheels during a turn. This technology is still with 
us today, but modern vehicles mostly rely on electronic sensors to perform that job. 

The operation of most speed sensors (Sabrie, June 21, 1998) is similar and might fall 
into one of three categories: variable reluctance, hall-effect and magneto resistive. As a 
result of the use of modern speed sensors, today's vehicles utilize this technology not only 
to monitor vehicle speed, but also to monitor component position or rate of speed change 
on virtually any moving part of the automobile. They can be mounted on the vehicle in a 
variety of locations to perform different tasks. The variable reluctance wheel speed sensor 
is basically a permanent magnet with wire wrapped around it. It is usually a simple circuit 
of only two wires where in most cases polarity is not important. The physics behind the 
operation include magnetic induction. A toothed ring on the wheel passes by the speed 
sensor and disrupts this magnetic field. The disruption in the field causes the wheel speed 
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sensor to produce a sinusoidal voltage signal. The frequency and amplitude of the voltage 
signal are proportional to the speed of the wheel. The amplitude of the wheel speed signal 
is also directly related to the distance between the wheel speed sensor coil and the toothed 
ring. 

Magnetic speed sensors (Clarence, January 1, 1989) rely on a magnet as the sensing 
element to capture rotational or linear speed. They are typically used as gear tooth speed 
sensors or incorporated into stroboscopes or tachometers. The technology types for 
magnetic speed sensors include magneto resistive, inductive, variable reluctance and Hall 
Effect. In a magneto resistive sensor, the resistance of the sensing element is a function of 
the direction and magnitude of an applied magnetic field. In an inductive sensor an 
oscillator circuit generates a radio frequency electromotive force that radiates from a 
ferrite core and coil assembly. The field is directed at the sensor face. When a metal target 
enters the field, eddy currents are induced into the surfaces of the target. This causes a 
reduction in the amplitude of the oscillator circuit and change in inductance. Variable 
reluctance speed sensors are typically self-generating and require no external power. 
When a magnetic surface is passed in close proximity to the sensor, a small voltage is 
induced. In a Hall Effect sensor, a current is passed through a semiconductor material. 
When a magnetic field is applied perpendicularly to the surface of the semiconductor, a 
voltage is developed. This Hall voltage is proportional to the applied field intensity, driving 
the magnetic speed sensor. 

Analog variable reluctance speed sensor (John & Kevin, August 13, 1992) is a 
passive sensor and requires no outside power source. The sensor generates a sinusoidal 
output voltage proportional to target speed and air gap. Analog signal is generated in 
response to fluctuation in magnetic field resulting from interruption by ferrous targets. 
This sensor can be configured for use in very high temperatures and high speed. The 
output voltage, depending on air gap and the target surface speed, ranges from a few milli-
volts at the slowest target surface speed to several volts at the highest target speed. 

The Delta speed sensor (Engineering, 2010) is an inexpensive, non-contact Doppler 
radar speed sensor suitable for a wide variety of speed measurement applications. Small 
size and lightweight as well as requires only a small power source, making it useful in 
situations requiring portability or remote sensing. The sensor may be placed on a moving 
vehicle to measure vehicle ground speed. It also may be fixed in a stationary mounting to 
measure the speed of a moving object, which can be anything from a wire passing under 
the sensor to a vehicle a thousand feet away. The output of the sensor is a pulse with 
frequency proportional to measured speed. The cumulative number of pulses may be used 
to determine distance travelled or the length of a moving surface. Besides, it can be used 
with many different types of electronic hardware, such as timer, counters or digital 
tachometers, and can be integrated into electronic control or data acquisition systems. 

1.1.0 Speedometer 

Regular car speedometers can never know the exact speed of a vehicle without 
knowing how quickly the wheels rotate combined with the precise circumference of the 
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tyres. Optical speedometer system (Halfbakery, 2002) is installed on the underside of the 
car, seeing the surface of the road move beneath it and determines the speed of the car as 
well as the mileage. But using this system to calculate mileage might be easily foiled by a 
mounted sheet, to fool the system into thinking the road is not moving, thus stopping 
mileage increment. 

Vehicle navigation using the Global Positioning System (GPS) has been of increasing 
interest over the past decade and GPS navigation is frequently installed in today's high-end 
luxury cars and in many commercial vehicles. Deductive reckoning (Peter & Harvey, 2001) 
is one method widely used in vehicle navigation. It utilizes three distinct inputs to predict 
position: a set of starting coordinates, the direction of travel, and the speed of travel. The 
ADXL202 dual-axis accelerometer can be used to develop accurate speed estimates for this 
navigation system. The method for determining velocity uses an accelerometer to sense the 
time interval for both front and back wheels to encounter a bump in the road while moving 
straight ahead. Whether one is driving on a local road or a highway, there will always be 
imperfections in the road. These imperfections translate into bumps and jolts sensed 
immediately by the car's wheels, and ultimately by its passengers. In order to track the 
speed by sensing these bumps, an accelerometer is used to identify their magnitudes and 
timing. 

1.2 Principle of operation of a microcontroller based car speed detection system 

The circuit requires +5V DC supply. A 12V battery was used and regulated to the required voltage 
using LM7805 regulator. The crystal oscillator is responsible for producing the clock signal 
required by the circuit (microcontroller). Two capacitors values are normally chosen from the 
range of values from the datasheet of the microcontroller (ATmega328p). The control unit is made 
up of a microcontroller of Atmel or AVR microcontrollers called ATmega328p. The ATmega328p is 
a high performance, low-power CMOS 8-bit microcontroller based on the AVR enhanced reduced- 
instruction- set computer (RISC) architecture. It combines 32 KB ISP flash memory with read-
while-write capabilities, 1 KB EEPROM, 2 KB SRAM, 23  32 general purpose working registers, three 
flexible timer/counters with compare modes, internal and external interrupts, serial 
programmable USART, a byte-oriented 2-wire serial interface, 6-channel 10-bit A/D converter, 
programmable watchdog timer, and five software selectable power saving modes. It operates 
between 1.8-5.5 volts. It achieves throughputs approaching 1 MIPS. The chip is a programmable 
device. The sensor unit is a Laser LED and photodiode pair. It operates from a 5VDC supply at 2mA. 
The Laser LED transmits laser signal, and the photodiode receives the output of the Laser LED. The 
sensor unit was interfaced with the microcontroller via PORTD6 and PORTD7 of the 
microcontroller. A 16X2 alphanumeric liquid crystal display (LCD) module was used as the display 
unit. It displays the distance of the speed of the vehicle.  The module is connected to PORTC of the 
microcontroller. The alarm unit consists of a buzzer and a BC547 transistor which is serving as a 
switch to the buzzer. 

2.0. Software Design 

This section deals with the program that was written to serve user’s purpose. The control 
program was written in C language and compiled using Arduino integrated development 
environment which is an integrated applications software development system.  
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The flowchart of the program is shown in the figure below: 
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Figure 1.1 System software flowchart 
2.1 Construction Procedure   and packaging 

The construction started with the production of the circuit PCB layout. This was achieved 
using Proteus 8 Professional software. The layout was printed on a glossy paper and was 
transferred to plane copper board. This was achieved by placing the printed layout on the copper 
board. An electric iron was used to transfer the layout by heating. After transfer, the board was 
soaked in water to remove the glossy paper leaving the track of the layout on the board. The board 
was placed inside the solution of ferric chloride with warm water to remove copper or etch the 
part of the board that was uncovered with the track layout. After etching, holes were drilled to 
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allow components terminals to pass through using hand drilling machine.  

After the completion of the work, the circuitry was placed in a casing to provide support 
and avoid damage due to the nature of components used in the construction. As shown below 

                 
figure 1.2                                                                           figure 1.3 

 

 

2.2. Experimental Result Analysis 
An experiment was conducted to determine the relationship between the 

measured speed displayed on the LCD and the actual speed on the speedometer of the 
vehicle. Also the status of the buzzer was checked. The procedures of the experiment 
and the analysis of result obtained from the experiment is stated as follows: 
 Step 1: The sensors pair were positioned and aligned. And also each pair was 

positioned at a fixed distance from the other pair.  
 Step 2: A vehicle passes through the sensor posts and the distance displayed by the 

LCD were recorded and compared. Also the status of the buzzer was recorded 
 Step 3: Step 2 was repeated for the different vehicles and recorded. 

Table 1.1 Experimental Result Table 

 
 
 
 
 
 
 
 

Vehicle Speed     (km/hr.)          Buzzer Sound 
Car 100 Yes 
Truck 57 No 
Tricycle 82 Yes 
Car 45 No 
Scooter 108 Yes 
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2.3. Discussion of Result 
 The objective of this reseach of car speed detection is to alert road traffic officials of 
speed violation and was achieved as illustrated by the results of table 1.1. 
 When the vehicle has not violated the set speed limit, the LCD display shows the 
speed and the buzzer is not turned ON to alert the road traffic officials. But when has gone 
beyond the set speed limit, the buzzer is turned ON and the road traffic officials are alerted 
on the speed violation.  
2.4. Conclusions 

The main objective of this reseach work, which is design and construction of a vehicle speed 
detection system was achieved. From the results obtained, the system can be seen to effectively 
detect and display the speed of a moving vehicle. This will go a long way in reducing accidents on 
roads, curb the loss of properties attributed to accidents and in earnest save lives. This reseach is 
applicable in car speed detection in low traffic areas viz; Hospitals, School Campuses, rural areas 
and so on.  
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