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ABSTRACT 
Nowadays, due to fast and rash driving, occurrence of accidents are frequent leading to loss of innocent and 

valuable lives. Gone are the days when people were afraid of the road signs where it is clearly mention that a 

driver must not exceed the speed of the vehicle beyond the speed limit. This small mistake can even cause them 

their lives. So, in order to avoid such kind of accidents and to alert the drivers about the speed limits, a system is 

developed using certain existing technologies like Embedded Systems, MATLAB, GSM technology. The system 

comprises of four major steps: vehicle speed detection using an appropriate speed sensor, making real time 

video of moving vehicles, detection of numbers on the number plate and then sending a message to the driver of 

the vehicle regarding the increased speed limits and the fine or challan that has to be paid by him for that. 
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1. Introduction 

Nowadays, problem of speeding of vehicles is a major issue. It is difficult for traffic policemen to 

continuously monitor the vehicles crossing the speed limit. It also leads to serious road accidents.  

A system for automatic recognition of speed would probably be important for traffic safety in the 

future. Such systems could assist drivers on speed they did not notice while driving. Studies in this 

paper, could inform drivers about their present driving speed as well as giving information, if the 

vehicle is been driven faster than the speed limit. In the future, all the vehicles would probably have to 

be controlled by automatic speed detection and accordingly penalties will be charged by sending them 

a message or an email or by making a phone call. 

Vehicle speed limit detection system comprises of an automatic system which detects the speed of a 

moving vehicle using appropriate sensors and triggers the camera to record when the speed exceed the 

specified limit & then by making the video of the moving vehicle the number is retrieved from the 

number plate using MATLAB. Further, the number is searched in the database and a message or call 

is made to the person whose vehicle was detected regarding the challan. 

2. Literature Survey 

MayuriKonde et. al.[2]: This paper was based upon the real time motion detection of the moving as 

well as non-moving objects with the help of dynamic cameras. In this paper a smart surveillance 

system is implemented which will be helpful in detecting the moving as well as stationary objects 

with the help of camera. Motion detection algorithm and various images processing technique has 

been utilized for the purpose of detection of objects in video stream. A video stream is given as an 

input to the system, then the system will perform various image processing operations to detect the 

object. 

In this method, using moving camera the video is captured. The reference frame is taken first when 

the camera starts then current frame and the previous frame both are compared. Utilizing the frame 
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differencing technique, the change detection from the captured images can be performed. The video 

data from these cameras should be transmitted in real time to the control room or end-users for further 

analyzing surveillance-related information. However, transmitting real time video over a network is a 

challenge task because video data usually contain large amount of information quantity and the 

transmission channel might have limited bandwidth.  

A key solution to video transmission is to reduce the quantity and complexity of original videos but 

simultaneously preserve the most important message within the original image content. This is done 

by image compression techniques. 

SairajBhatkar et. al.[ [1] : 

This paper introduced a system that uses RADAR and LIDAR technology and SDCS(Speed Detection 

Camera System). These technologies are used to detect the speed of the moving vehicle.The reflected 

signal is detected by the receiver of RADAR. The radar then calculates the frequency difference 

between the original and reflected signals, and converts it into the speed of the moving vehicle, and 

then LIDAR calculates the distance between the gun and the vehicle. By doing some calculations and 

comparing the distance which vehicle travelled between measurements, LIDAR determines the speed 

of vehicles.  

SDCS can be used as an alternate of the RADAR technology and it also utilizes MATLAB for the 

purpose of image processing.  

Limitation of radar 

Stationary traffic enforcement radar must occupy a location above or to the side of the road, so the 

user must understand trigonometry to guess vehicle speed as the direction changes while a single 

vehicle moves within the field of view. Vehicle speed and radar measurement are rarely the same for 

this reason. Radar speed guns do not work reliably in traffic, and significant vehicle separation is 

essential for proper operation when used for speed monitoring. 

Limitation of Lidar 

The LIDAR is generally used as a stationary device and fired in clear air. There is a low probability 

that a police officer will try to operate it in heavy rain or through a windshield from inside his vehicle. 

Unlike police radar, it is able to pick a single vehicle out of a group. 

AkshadaDeshmukh et. al.[ [3]: In this paper camera has been used as a sensor for the purpose of 

motion detection by combining it with some software. The system is used as an intelligent monitoring 

sensor for the purpose of object detection.An intelligent monitoring sensor is an application which is 

developed from the security point of view. The system monitors the area in which it is being 

implemented. An Intelligent Monitoring Sensor is applicable in the area where no one is permissible 

to enter, also where if someone wants to detect if any motion has been done. For this a digital camera 

is used. By combining the software and camera this system is used as an Intelligent Monitoring 

Sensor. The Camera is used to catch the live images of the area in which it is being implemented, if 

any object is moving. The captured images are stored in a particular folder. The stored images will be 

then useful to work on. As the software detects the motion, it sends the signal from a transmitter, 

which is connected to the PC. The transmitter will send the wireless signal to the receiver out 

somewhere else, in the form of radio frequency. In this way the system will provide the security 

against any misdeed. 

ManishaRathore et. al.[ [4]: This paper was based on tracking of the number plate from vehicle 

using MATLAB. Here in this paper, image of the vehicle is captured using a digital camera and then 

the alphanumeric characters from the captured image is extracted and recognized. Extracted image 

can be seen in a text file for the purpose. The system is helpful in finding out the lost or stolen 

vehicles and in parking area for the management purpose of the vehicles and in identification of the 

vehicles in the traffic. Step by step process for preprocessing of image is as follows: 

 Image acquisition 

 Convert into gray image 

 Dilation of image 

 Horizontal and vertical edge processing 

 Passing histograms through low pass filter 

 Segmentation of region of interest 

 Extraction of region of interest 
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 Convert into binary image 

 Segmentation of alphanumeric characters 

 Recognition of individual characters 

 Storing in file 

3. Proposed System 

 

Fig.3.1: Block diagram of proposed system 

The ATmega328 is a single-chip microcontroller created by Atmel. It is implemented on Arduino. 

The Atmel 8-bit AVR RISC-based microcontroller combines 32 kB ISP flash memory with read-

while-write capabilities, 1 kB EEPROM, 2 kB SRAM, 23 general purpose I/O lines, 32 general 

purpose working registers, three flexible timer/counters with compare modes, internal and external 

interrupts, serial programmable USART. Here microcontroller is receiving an input signal from 

HB100 sensor and sending it to MATLAB for image processing, and then MATLAB is sending a 

signal to GSM through microcontroller. 

The HB 100 Sensor is used for the purpose of real motion detection. HB100 miniature microwave 

motion sensor is an X-band, Bi-static Doppler transceiver module. This module is ideal for alarm, 

motion detection, vehicle speed measurement, automatic lighting, and door projects. It has a long 

detection range, and supply voltage of about 4.75V and 5.25V and it works in X band frequency of 

10.525 GHz. 

The sensor utilizes Doppler effect. Doppler Effect is a shift in frequency perceived by a receiver from 

a signal source due to relative movement of the sender and/or receiver. In a Doppler radar system, a 

known frequency signal is transmitted from an antenna which is pointed at a reference object. A 

separate antenna is used to receive the signal that is reflected back from the reference to measure the 

Doppler shift of the signal. The received signal is then mixed with this set signal, which produces an 

output that is a sinusoid containing the frequency difference between the sender and receiver signals. 

Usually, these values need to be processed in a tangible way and is usually done with the help of a 

microcontroller. 
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Fig.3.2: HB 100 Sensor 

GSM modules are designed for communication of a computer with the GSM and network. It requires 

a SIM card just like mobile phones to activate communication with the network. Also they have IMEI 

number similar to mobile phones for their identification.GSM uses a variation of Time Division 

Multiple Access (TDMA). It works in the frequency band of either the 900 MHz or 1,800 MHz. It 

supports voice calls and data transfer speeds of up to 9.6 kbit/s, together with the transmission of 

SMS. Here in this paper GSM module has been used when the driver exceeds speed limits, the vehicle 

and the speed details are sent to the traffic police system using GSM module. 

The system is powered by a battery source of 220V A.C. that is given to the input of transformer to 

get a proper output voltage at the output of 9 V or to step down the voltage from 220V to 9V, voltage 

regulator is used to convert voltage from 9 V to 5 V which is required for (Atmega 328) 

microcontroller, HB 100 sensor and camera. One of the most important feature to the system is the 

camera that will provide a clear evidence of exceeding speed limits on the roads by the vehicles. Once 

it receives a signal from HB 100 sensor to make the video of the moving vehicle, image processing of 

the number plate can be done easily and also video footage can be stored in the SD card. 

4. Expected Result 

This project as presented in the paper is expected to measure the speeds that fall in a specific range. 

Not all speeding cars can be detected due to the limitations of the sensor, yet the range upto which the 

sensor can measure is large and will definitely overcome human effort. The camera is expected to 

produce a clear footage depending on the resolution but the main task is to retrieve the number from 

the number plate of the vehicle from the footage. MATLAB can detect the numbers and alphabets 

with some algorithms. If a number is written clearly, the number will be detected easily without the 

chances of error. However, the error will arise if the number is written in some other style or it is 

erased from some portions, there are chances that MATLAB detects a wrong number or alphabet. 

5. Conclusion 

This paper presents a cost effective, accurate, flexible system which will be helpful in preventing over 

speeding and rash driving of the vehicles, based on the literature survey and seeing different traffic 

management systems with using different technologies and components. It has been mainly designed 

to alert the drivers and safeguard their lives. 

The main purpose of this paper is to avoid accidents and to alert the drivers about the speed limits for 

safe traveling. In order to avoid accidents, instead of controlling the vehicle speed automatically, this 

project will be helpful in alerting the driver about the speed limits and detecting accidents. When they 

enter into the speed limit areas, using GSM technology if the driver neglects the speed limit in that 

particular area, the details of the area and vehicle will be sent through message or email or phone call 

to the traffic police system and the drivers to implement the challan.  
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