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Abstract— In our project we detect the persons who are not
wearing helmets, then tracking their number plate and
sending warning message to their mobile phones and also to
the nearby police station using GSM. New techniques are
introduced to detect the objects. The technique combines
two methods for helmet detection to achieve better detection
rates. The First method is to detect faces using Haar-like
features and Background subtraction. Purpose of Haar like
features is to meet the real time requirements. The key
advantage over most other features is its calculation speed
and accuracy. The second method is Circle Hough
Transform. The circle Hough Transform (CHT) is a feature
extraction technique for detecting circles. It is a
specialization of Hough Transform. The purpose of the
technique is to find circles in imperfect image inputs. Then
the number plate of the rider is notified by the Number Plate
Recognition. Number plate recognition (NPR) sensors are
embedded camera systems that monitor road traffic. When a
vehicle passes by a sensor, the vehicle's number plate, the
location, and the time of observation are recorded.
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I. INTRODUCTION

In today’s world, nearly 83.5% of people met with an
accident. Road safety for driver is essential requirements of
society. According to National Highway Traffic Safety
Administration, for every 100 motorcyclists killed in a crash
while not wearing a helmet, 37 would have survived if they
had been wearing a helmet. For many experienced
motorcycle riders and enthusiasts, safety is a priority. Most
bikers know that riding a motorcycle is more dangerous than
driving a car. By wearing a helmet we can avoid injuries and
safeguard us from accidents. A major study of bike helmet
use around the world from more than 64,000 cyclists has
found helmets reduce the risks of a serious head injury by
nearly 70%.And as well as helmet, motorcycle license is
also important in accident issues. By license the persons
who are met with an accident can be easily identified.
Recently, detecting and classifying of moving objects from
video sequences has become active research topics.
Segmenting and classifying of moving objects such as
motorcycles, cars and bicycles with view invariant in video
sequences is a challenging task. For detection of moving
objects many techniques has implemented in the past. The
methods that are used in the past years for detection of
moving objects are not clear in accuracy and speed. A new
detection technique is going to be used in our project.

Il. OBJECTIVES

— To study about accidents that are mainly caused for the
persons who are not wearing helmets.

— To analyze moving objects such as bike for the
prediction of helmet.

— To know about tracking mechanism and sending
message using GSM.

— To ensure the safety measure for human life.

I1l. EXISTING WORK

”Automatic Detection of Bike Riders without Helmet using
Surveillance Videos in Real time”, Kunal Dahiya, Dinesh
Singh,

C.Krishna  Mohan, Visual Learning and
Intelligence Group(VIGIL).The proposed approach first
detects bike riders from surveillance video using
background subtraction and object segmentation. Then it
determines whether bike rider is using a helmet or not using
visual features and binary classifier. 2.”Half and Full helmet
wearing detection using Haar like Feature and Circle Hough
Transform on Image

Processing”, Pathasu Doungmala, Katanyoo
Klubsuwan The system used object detection method and
segmentation method.
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Fig. 1: Overview of the System

V. THE PROPOSED METHOD

A. Overview

An overview of the automatic safety helmet detection
system shown Fig .1. Input of the system is real time video
sequence captured from a common web camera.
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The first part of the system is converting the video
sequence into frames, and then particular frame is taken for
analysis. The second part of the system is face detection
using Viola Jones algorithm. The third part of the system is
helmet detection using Circle Hough Transform. If face of a
person in a moving object is detected, we extract the number
plate image from the frame and a message will send to the
responsible person. Otherwise, the circle form of the image
is detected by using the third part.

B. Moving Object Detection:

The first part of the system is moving object detection.Fig.2.
shows the frame of moving object. A typical traffic scene in
a college campus or in a road with light traffic usually
consists of image frames that do not contain many vehicles
are do not have any moving object at all. It is sufficient to
process only one instance of a vehicles when it is within the
camera frame. From the above reason and to reduce
computational load and memory consumption of the
computer, instead of recognizing every frame in the
sequence we capture only an instance of a moving object
when it passes exactly in front of the camera.

m

Fig. 2: examples of test images with helmet and without
helmet

C. Face detection

The purpose of this system is to detect face of persons those
who are riding the bike. We use Viola Jones algorithm
provides good results with recent performance and works
well for face detection.Fig.3. shows the result of this
algorithm. The Viola Jones method for face detection
contains three techniques. i)lntegral image for feature
extraction is done using Haar features that are rectangular
type obtained by integral image. ii)Ad a boost is a machine
learning method used for face detection. iii) The word ad a
boost means that, the classifiers at every stage of the cascade
are complex. Cascade classifier is used to combine many
features efficiently. The word cascade classifiers mean that
the resultant classifier consists of several stages.

Fig. 3: example of face detection.

D. Helmet Detection:

From the previous step, suppose the face of the person is not
detected we move into helmet detection. In that we use
Circle Hough Transform. Fig.4. shows the result of Helmet
Detection. The circle Hough Transform (CHT) is a basic
technique used in Digital Image Processing, for detecting
circular objects in a digital image. It is a feature extraction
technique for detecting circles. It is a specialization of
Hough Transform. The purpose of the technique is to find
circles in imperfect image inputs. The circle candidates are
produced by “voting” in the

Hough parameter space and then select the local
maxima in a so-called accumulator matrix. In a two-
dimensional space, a circle
can be described by:

(x-a)* + (y-b)* = r?

(a, b) = centers of the circle
r= radius of the circle

E. Sobel Edge Detection:

The circle image of the helmet is detected using sobel edge
detection accurately. Edge detection is a fundamental tool in
the image processing particularly in the areas of feature
detection and feature extraction which aim at identifying
points a digital image at which image brightness changes
sharply or more formally has discontinues. The result of
applying an edge detector to an image may lead to a set of
connected curves that indicate the boundary of objects. The
sobel operator performs a 2D spatial gradient measurement
on an image.
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Fig. 4: examples of helmet detection

F. Number Plate Recognition:

Whenever the face of the person those who are riding the
bike is detected, we track the number plate of that bike
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Fig.5. shows the result of number plate. By using GSM the
number which is extracted from an image will be send as a
message to the responsible person. Number plate detection
is used for identifying vehicle all over the nations. An image
processing technique plays a vital role for identifying
vehicles with their number plate. Number plate detection is
also used for the purpose of effective traffic control and
security application such as access control to restricted areas

and tracking of wanted vehicles.
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Fig. 5: examples of number plate detection

VI. EXPERIMENTAL RESULTS

The test image was captured by the Kodak camera. The
analog image was converted to digital data by a frame and
installed in an Intel i3 processor personal computer system.
Matlab was used for development environment. We finally
implemented in a Matlab GUI.Fig.6. shows the proposed
system interface.
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Fig. 6: Proposed System Interface

VII. CONCLUSION

This paper we propose a frame work for real time detection
of traffic rule violators who ride bike without using helmet
the proposed work will also assist traffic police for detecting
such violators in all environment condition and it also detect
the number plate of the violators and report to the authority.
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