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Abstract— Now a day’s road accidents are increased very rapidly. Most of accidents are happened near public places like schools, 

hospitals etc. due to rash driving. The main reason behind this is over speeding. It is very difficult to find out violation of over speeding 

rule. Specially in India traffic rules are not followed very closely. To apply the traffic rule strictly the most efficient way is to increase 

automation in RTO systems. The main aim of this system is to detect the over speeding violation automatically. The system detects the 

speed of the vehicle, if over speeding occurs, capture the license number of vehicle and send it via email to RTO and the vehicle owner 

with penalty. As the vehicle comes in the speed that speed is calculated by the sensors and check whether it crosses the limit or not. With 

the help of this system number of accidents can be reduced. 
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I. INTRODUCTION 

 

The major concern of vehicle accident is the part of continual disaster lists, which might happen anywhere anytime. In 

accordance with Association for Safe International Road Travel Report, around 1.24 million people die and 50 million people are 

getting wounded on the roads each year in the World [2]. The reasons behind those accidents are driving under the influence, over 

speeding, reckless driving etc. out of which the major cause being the over speeding of vehicle. In order to overcome this problem 

and decrease the death rate caused by such accidents, introduction of new and innovative speed enforcement technology is 

necessary. . There are so many ways to detect the speed of the vehicle. One of the most promising technologies is LIDAR 

technology. It is the technology used in the speed guns held by the police personnel to check the speed of the moving vehicle. 

There exist extensive variety of methodologies for moving vehicle detection and tracking but efficient system with higher 

accuracy and economy needs to be developed.  

 

Increase in speed multiplies the risk of the accident and severity of injury during the accident. At high speed, the vehicle needs 

a greater distance to stop i.e. braking distance needs to be more. The need of the hour thus is to build a system that will detect such 

over speeding vehicles. Also the other factors like driving at night, weather conditions are going to affect the manual system. In 

addition, the police officer has to inform the nearest authority to stop the car. This is inefficient and a lot of time is wasted. With 

the number of vehicles increasing day by day, this technique cannot be trusted with the lives of people.  

 

After keeping all these considerations in mind, we have designed a model of highway over speeding vehicle detection system to 

control the over speeding of vehicles. Our system deals with detection of over speeded cars on highways and thereby informing 

the authorities in case of violations. The advantage of our proposed system is that it will detect the speed of the car and if it is 

above the defined speed limit of the road, it will click a snap of the license plate number of the car. Not only that, it will also read 

the license plate number, extract the number and send it to the nearest concerned traffic authorities. 

 

II. LITERATURE REVIEW 

 

Mohammad Khan & Sarfraz Khan [2],  have designed Automated Speed Detection System that may detect the vehicle’s speed 

and check whether it is over speed, if yes then remove the particular vehicle’s license number and send it through mail to Toll 

Plaza in order to indict fine. Here, Doppler Effect observable fact is employed for measuring the speed. If over speeding is 

identified, then a camera captures the image of a vehicle automatically; and DIP (Digital Image Processing) methods are used to 

remove the license number. The findings have unconcealed that the developed system detects over dashing vehicle with success, 

mines the license number, has great performance and may be used on roads to test out for over speeding vehicles. 

. 
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Sumit Deshpande, Vishant Bhole [3], have proposed the system for dealing with main reason behind the accidents (as per the 

stats) is the over speeding of cars. Although all highways do have signboards indicating the maximum speed limit, no one tends to 

follow them. In addition, the current speed detection systems are handheld guns by the police personnel that allow them to check 

the car speed thereby manually informing authorities about the vehicle and records the car speed as well as informs the concerned 

authorities for the violations. aims at developing a system that will calculate the speed of the vehicle, if over speeding happens, 

extract the license plate number and send it immediately to the nearest concerned traffic authorities. 

 

 The researcher’s, in [4], have designed and develop Automatic vehicle monitoring system. It has turned out to be a very crucial 

scenario in the current years. It may be converted into chance by corporal punishment the subsequent technologies.  Targets to 

propose a system, that detects speeding vehicles over a particular regulation and at once report back to involved authorities. At 

present, road accidents rates have raised so, there is a necessity for developing a system that detects an over speeding vehicle. The 

implementation of present Smart Vehicle Over speeding Detector using Internet of Things determines all the road traffic 

information automatically with intelligence. The smart vehicles are suitable with over speeding detector that has capability for 

recording, storing and information sharing about the vehicle as speed. The system contains GPS module and IOT module. The 

safe regions area unit knew mechanically mistreatment GPS and IOT technologies. A smart vehicle over speeding sensor is 

employed and is combined with IOT in order to decrease the vehicle as speed at particular places like accident prone zones 

 

III. SYSTEM ARCHITECTURE 

 

 
 

Fig. 1 System Architecture 

 

  Our system deals with detection of over speeded vehicles on highways and thereby informing the authorities in case of 

violations. Above diagram shows the system architecture. Raspberry pi is used to implement the system. Raspberry pi requires 

+5V power supply for the operation and all the sensors, hardware are interfaced with the Raspberry pi. The input for the system is 

the speed of the vehicle. There is a speed limit that is already set in the system. Speed limit is nothing but the time required to pass 

the vehicle from one sensor to second sensor.  

  

Above System architecture works on 4 modules as follows: 

 Speed Detection 

 Image Detection 

 Database Accessing 

 Mail/Message Sending 

 

 

Module 1: Speed Detection 

 

     In this module speed of the vehicle is calculated. There are two IR sensors used for vehicle movement, both are separated by 

some specified distance. There will be some threshold value which will be already set in the system. When any vehicle is coming, 

the vehicle crosses the first IR sensor and reaches to the second IR sensor then the time required by that particular vehicle is 

calculated by the formula Speed = Distance/Time. Then the calculated time is compared with the system’s threshold value. If the 

calculated time is less than the threshold value then system identifies that the particular vehicle is over speeded. 
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Module 2:  Image Detection 

 

     This module is for the image processing through camera. It takes input from previous module. There is a camera for the 

image detection. After detection of speed of the vehicle, the system checks for the over speed according to the threshold set and if 

crossed it will trigger to capture the moment of the event. The positioning of the camera will be structured previously to get the 

image of back part of over speeding vehicle. The image thus captured will be send to the system to detect and recognize the 

license plate of the vehicle.  

  

Module 3: Database Accessing 

 

     When the image is captured by the camera and is sent to system then the system processes on that image and detects only 

the license plate number from that image by applying some algorithm. And when the system gets the license plate number 

depending on that license plate number system accesses the all the details of the vehicle’s owner from the database. The database 

contains all the information about the owner containing name, address, mobile number, license number etc. When particular 

vehicle crosses the speed limit then image is captured and owner details are accessed from the database. 

  

Module 4: Mail/Message Sending 

 

     License number plate is the identification plate where unique numbers for each vehicle. The registration number of the 

vehicle is binded with the owner details. When license plate number is detected and details are accessed from the database, the 

system generates the report that contains over speed details, license plate number and fine amount. Then that report is sent to the 

RTO office through the mail. And that same report is sent to vehicle’s owner though the message. Thus the RTO office and owner 

gets notified about the over speed detection. 

  

     Our proposed system does not need any human interception and records the car speed as well as informs the concerned 

authorities for the violations. This system will detect the speed of the vehicles, if over speeding occurs, extract the license plate 

number and send it immediately to the nearest concerned traffic authorities. Automatic vehicle monitoring has turned out to be a 

very critical scenario in the current years. This system aims to propose a system, which detects speeding vehicles over a specific 

speed limit and immediately report to concerned authorities. An efficient advanced vehicle over speed detection and billing 

system has been proposed which prevents the vehicle from over speeding. We have taken a detailed review among the existing 

speed detection and billing systems for vehicles. On the basis of our analysis, we are proposing this method. 

 

IV. PROPOSED SYSTEM 

 

 
Fig.2 Proposed System 

The proposed system detects tracks and extracts the vehicles parameter for speed estimation by using a single camera. 

Surveillance cameras are wide unfolded in most cities, being a very important tool for observance urban quality. The difficulties 

embrace littered backgrounds, motion blur, correct camera setting and positioning, shadows, and variations in weather and 

illumination. License plate detection is a necessary element for several applications like speed measuring, vehicle recognition, 

traffic flow estimation, security control, automatic vehicle ticketing. There is a lack of research on license plate detection in 

complex scenes captured in an open environment by a single, low-cost overhead camera, positioned so as to record multiple 

vehicles in several lanes. In such a system, the camera must be situated near by the public places, approximately 10 meters or 

more above the level of road projected towards the centre of the road. 

 

 Speed Calculation 

 

   For calculating the speed for anything we use the formula as speed = distance/time. In this system we are also using this 

formula which is interpreted as, 

 

Vehicle Speed = Distance between 2 sensors / Time taken by the vehicle to cross both the sensors 
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Fig.3 (a) Side View of the Surveillance Zone;    (b) Front view of the Surveillance Zone 

 

     Vehicle speed is the speed that has to calculate for each vehicle which is used to determine that vehicle causes over speed or 

not. The speed of the vehicle in each image will be calculated by the position of the vehicle together with position of reference 

points and the specified time stamp. There will be two IR sensors which will be separated by some distance. When any vehicle is 

coming and crosses both the IR sensors, then the time required by that vehicle to pass those sensors is determined by the system. 

Then the calculated speed is compared with the threshold value (set by the system). If calculated speed is less than that threshold 

value then the system determines that vehicle crossed the speed limit and that vehicle gets detected for further process. 

 

 Image Detection 

 

 We propose associate approach for police work license plates supported convolutional neural networks (CNNs). CNNs are a 

type of connectionist system inspired by the mechanism of the animal visual cortex, implemented as a series of layers which 

perform convolutions. In recent years, analysis on CNNs has been progressing quickly, resulting in significant advancements, 

particularly for object detection, recognition, and classification. It takes as input an image, which may or may not contain vehicles. 

The image is partitioned in sub-regions, which form an overlapping grid. Each sub-region is severally fed to a CNN, which 

produces, for each sub-region, a single value in the [0, 1] range. Ideally, the output is 1 when the sub-region contains a nearly 

cantered license plate and 0 when it contains less than half of a license plate, with other situations producing intermediate values. 

By determining the outputs of neighbouring sub-regions, it is possible to guess the location of each detected license plate. This 

method aims to successfully train the vehicle detector on the sample vehicle data sets using the CNN deep learning methods, 

shown in below figure. It also targets to achieve best results for vehicle detection by testing the trained vehicle detector on the 

testing data. The positioning of the camera will be structured previously to get the image of back part of over speeding vehicle. 

The image thus captured will be send to the system to detect and recognize the license plate of the vehicle.  

 

          
(a)                                                                                                                                (b) 

Fig. 4 (a) Image detection by CNN;  (b) Precision/Recall curve for CNN on data set 

 

 Canny Edge Detection Technique for License Plate Number Recognition 

 

The Canny edge detector is an edge detection function that uses a multi-stage algorithm to detect a wide range of edges in 

images so that we can use this method in our system for image processing. As we are capturing the images of such vehicles those 

are causing over speed so that for the detection of the license plate number we can use this technique. Canny Edge Detection 

algorithm gives more accurate result for edge detection. Canny’s aim is to discover the optimal edge detection algorithm which 

reduces the probability of detecting false edge, and gives sharp edges. As Canny works on Detection of edge with low error rate, 

which means that the detection should accurately catch as many edges shown in the image as possible and the edge point detected 

from the operator should inaccurately localize on the centre of the edge. 
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     We are interested in finding the edges of the shapes in the image, and so the colors are not important. Our plan of action will 

be to read the image as grayscale, and then apply Canny edge detection.  We are reading the image with skimage.io.imread(..., 

as_gray=True) the image is converted to a float64 grayscale with the original dtype range being mapped to values ranging from 

0.0 to 1.0. Then the original images is read in grayscale and displayed. 

 

     We are using the skimage.feature.canny() function takes four parameters. The first factor is the input image. 

The sigma parameter determines the amount of Gaussian smoothing that is applied to the image. The next two parameters are the 

low and high threshold values for the fourth step of the process. The result of this call is a binary image. In the image, the edges 

detected by the process are white, while everything is black. Finally, then it displays the edges image, showing the edges that were 

found in the original. 
 

 

 
Fig. 5 Canny Edge Detection 

Above diagram shows the effect of applying canny edge detection algorithm. In the diagram image (a) is an original images 

that is to be detect. Suppose that car crosses the speed limit so that it has to be detected by the camera. So when the camera detects 

the image by Convolutional Neural Network (CNN) and it sends that image for further processing (Detected image is shown in 

image (b)). When we are applying the canny algorithm then that detected image is taken as original image and applying some 

features that image is converted into grey scale which helps to detect the edges more accurate. Canny detects all the possible edges 

form that grey scale image and displays it. In above diagram the centre image shows edges detected image by canny edge detected 

algorithm. 

 

 

V. RESULT  

 

The system deals with detection of over speeding vehicles and is useful to reduce road accidents those will happen near public 

places and thus will save human life. While driving, drivers should not exceed the maximum speed limit allowed for their vehicles. 

However, accidents keep on happening due to speed violations as drivers follow their speedometers and control their speed 

according to them, and reduce the speed if they find it to be exceeding and beyond their control. This system provides the digital 

display as well as buzzing sound to detect any vehicle speed if that vehicle exceeds the permitted speed limit. Hence an efficient 

advanced vehicle over speed detection and billing system has been proposed which prevents the vehicle from over speeding and 

minimizes the work of RTO. The proposed system tracks the vehicles moving in single direction (from entry point to exit point as 

shown in Fig. 2) in surveillance zone only. 

 

TABLE I. SHOWING RESULTS OF OVER SPEEDING DETECTION OF VEHICLES 

 

Vehicle 

 

Speed 1 

40 km/h 

 

Speed 2 

60 km/h 

 

T1 

(s) 

 

T2 

(s) 

 

Buzzer 

Sound 

 

Car 

 

--- 

 

70 

 

--- 

 

4.67 

 

 

Yes 

 

Bike 

 

35 

 

--- 

 

10.3 

 

--- 

 

No 

 

Bus 

 

--- 

 

55 

 

--- 

 

6.95 

 

No 

 

Van 

 

--- 

 

90 

 

--- 

 

3.48 

 

Yes 
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VI. ADVANTAGES 

 

 Reduces the risk of accidents 

 Easy to implement 

 Reduces the man-effort 

 Gives quick response  

  

VII. CONCLUSION 

 

This System designs the experimental prototype of the embedded image capturing system with Raspberry Pi system which is 

useful for reducing the percentage of accidents. It detects the speed of the vehicle, check its speed and if it crosses the speed then 

vehicle is detected and detail is given to that vehicle’s owner as well as nearest concerned traffic authorities. An efficient 

advanced vehicle over speed detection and billing system has been proposed which prevents the vehicle from over speeding. 

 

VIII. FUTURE SCOPE 

 

Vehicle car place intelligence recognition system forms the core of traffic identification system & will play a crucial role within 

the future control. 

  

 Stolen vehicle are often detected by comparing with registered entry of stolen vehicle. 

 Advanced Image processing algorithms, could be used so that the system can be used efficiently even during unfavorable 

lighting conditions as well as during the night time also. 

 Guarantee secure connections. 

 Security of data during communication can be another important thing for the future development of this system. 
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