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ABSTRACT 

Motorcycle safety helmets   are   used   to prevent head injuries while riding bike. In many countries, due to 

the lack of police power to successfully implement helmet laws, many bike riders don’t wear helmets. This paper 

presents an Automated helmet detection system which automatically detects whether motorcycle riders are wearing 

safety helmets or not. Number of motorcycle accidents have been rapidly increasing throughout recent years in many 

countries. Motorcycle is becoming increasingly popular because of various social and economic factors. The helmet is 

the very important safety equipment for motorcyclists but for some reasons they do not want to use it. An accident can 

be fatal if motorcyclist isn’t wearing helmet because it causes head injury. For image processing, at first we detect 

vehicles that are moving in real-time by doing background extraction from the image. Background Subtraction is used 

for the extraction process. After that the resulting image is enhanced using peak and morphological method. 

Feature extraction is done using appropriate methods and Neural Network is used for image classification. At last, a 

helmet is detected using the Hough Transform method. 
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I. INTRODUCTION 

The role of automation in today’s world has increased in recent years. Automation is very important in traffic 

control. The purpose of automation in the traffic control system is to reduce manual labor and time. It also increases 

efficiency of a traffic system. In India, the most common traffic violation is bikers drive without wearing helmets. 

This results  in  major  traffic  accidents.  Approx 

30% accidents are caused by small vehicles according to a recent survey. For traffic policemen to catch every 

violator is impossible. The ideal solution is to have a system which will detect the helmet and send the fine to the 

violator. Number plate recognition will be used to identify the violator. This will also help in finding the lost and stolen 

vehicles. 
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India today published an article which states: 

 Every   60   minutes   4   deaths   are recorded in India because of helmet defaulters. 

 47,567 bikers were dead in 2017 and 70  %  of  them  were  not  wearing helmets. 

Despite of the facts stated above still people are not wearing or using helmets. It can reduce the chances of 

severe head injury in case of an accident. In India, many bikes are ridden every day but still we are not able to find any 

effective methodology to increase safety awareness. There are still rural and semi urban areas where traffic laws are 

inactive which is the major cause of these accidents. 

According to a Report on road safety 2018” released by the world health organization a comprehensive action 

plan has to be set up in order to save lives. India is ranked number one as far as road crash deaths are concerned. Rapid 

urbanization, avoiding helmets, seat belts and other safety measures while driving are some of the reasons behind this 

trend according to analysis done by experts. 

In this project we are finding the vehicle without the helmet detection and captured that number plate and 

send the mail to the respective department. Without human work the system will analyze and send the messages. So, 

the system will reduce the human work. 

 

II. METHODOLOGY AND ALGORITHM 

In  this  section  we  explain  different processing steps. At the initial phase, frames are collected at regular 

intervals from images file. The collected frames are stored in a folder. They are named such that they include the frame 

number in their name. TO Prevent Bike Accident through the helmet wear. To find out through the stolen vehicle 

based on Camera. We will be using MACHINE LEARNING for Helmet Detection. The captured image will be sent to 

the particular mail id 

The primary stage of this project is to classify every pixel of a given image for feature extraction, this step will 

help us to find whether there is a helmet in the image or not. Our intermediate step is to define the regions where the 

helmet can be detected. Our final step is to define if the helmet detected is full helmet or half helmet. Classified 

positive and negative sample training images with a given set of defined features can be used by any machine learning 

techniques to define the given feature. A type of neural network is used to train the classification algorithm and define 

a varied set of features. Neural networks are generally used to increase the speed of classification and boost the 

performance of the algorithm. 

Our project uses many mathematical equations of a simpler Neural Network model. Number of input nodes 

in our model is 4 out of which 1 node is a bias node. There is only one output node in our model. There is also a hidden 

layer that has 4 nodes in it. Hidden node too has a bias node. 
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Fig1: Simple Neural Network 

We will use two vectors to store input nodes and nodes from hidden layer. Vector storing input nodes is 

represented by X and the vector with hidden layer nodes is represented by A. The first element in each of the vectors is 

a bias node. They are marked as x0 and a0 respectively. 

 

 

 

Fig2: X (Input Nodes Vector) and A (Hidden Layer Nodes Vector) 

 

 

Either θ or W can be used to represent the weights between the two nodes. In our project, we are using θ. 

We are creating a matrix with 3 rows and 4 columns to store the weight between input nodes and hidden layer nodes. 

Another matrix with 1 row and 4 columns is used to store the weight between output and hidden layer nodes. Another 

1x4 matrix will be used for representing the weights between the hidden layer and the output. 
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The dimension of  θj depends on the number of units present in the layers of the network. Suppose 

Number of units in layer j is a and number of units in layer j+1 is b then 

Dim (θj) = b×(a+1) 

 

 

Fig3: Layer 1 Weights Matrix (θ) 

 

In the next step, we will compute the “activation” nodes for the hidden layer. The activation is computed by 

multiplying the vector X with the weight matrix θ¹ for each layer. Calculate the value of activation function g by 

passing the result of multiplication as a parameter to it. After that we get activation value for each node in hidden layer: 

 

 

 

Similarly, Hypothesis function is calculated by the multiplication of vector A matrix θ for the second layer: 

 

 

Image 7: Hypothesis function (Output node value) 

 

The above equations are for a specific Neural Network Model with a single hidden layer in it. We have to 

modify the equation in order to use for model with multiple hidden layers. The modified equation is 
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A.  Activation Functions 

Activation function determines the state of a node. State of a node can be “activated” or “not activated”. This 

decision is taken on the basis of weighted sum. Suppose this weighted sum value to be z. Activation functions like 

“Step Function” and “Linear Function” will not work in our case. In our project, we are using a efficient activation 

function “Sigmoid Function” as our activation function. There are many activation functions in a neural network, but 

we will leave them aside for now. 

B.  Sigmoid Function 

Sigmoid function is one of the most efficient activation functions. Sigmoid function is represented by the 

below equation 

 

 

 

 

Fig4. Sigmoid Function 

It is popular because: 

•   It is an exponential function. 

• Value  of  sigmoid  function  is  always between 0 and 1. 

•   Function tends to classify values as either 

1 or 0 because of the steepness between 

(-2,2) on the X- axis. 
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Because of the above properties only the nodes take values between the range (0,1). In the case, there are 

multiple output classes, each output class will have its different probability of “activation”. The output class with the 

highest activation value will be the chosen output. 

 

 

 

 

III. EXPERIMENTAL RESULTS  

Algorithm used in this project was evaluated using image sequencing. Images were captured at the rate of 

30 frames per second. The dimensions of captured images are 480 x 

640 pixels. Despite the fact that the proposed algorithm is implemented using MATLAB, it can be performed 

in real time on standard PC. 

Results obtained after evaluation contain manually segmented characters. This model was trained on an 

existing algorithm of character segmentation, which is based on binarizing the images and analyzing connected 

components in license plates. 

 

Finally it identifies the number plates without helmet person and catch those vehicle send the mail to the 

department. 

 

IV. CONCLUSION 

Our Project used a feature detection method to solve traffic violation problems and increase safety parameters 

through automation. Our project Neural network for segmentation. This project was tested on different busy roads and 

the results show that it can detect a person without helmet in different conditions. 
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