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ABSTRACT

The paper proposes an approach for autor
detection of bikeiders without helmet usin
surveillance videos in real time. The propo
approach first detects bike riders from survnce
video using cross correlation analysis. Ther
determines whether bikeder is using a helmet or n
using kurtosis features and knn classifier. Theesy.
has given an average recognition accuracy of 71.
that is satisfactory.

Keywords: Detecting Bike riders without helmet,
cross correlation, knn classifier.

l. INTRODUCTION

Two-wheeler is a very general mode of transporte
in almost every country. However, there is |
involved because of less protection. To reduce
risk, it is required for bike rider to use helr
government has made it a serious violation to

bike without helmet & have manual strategies to ¢
the violators. However, the current video surveitia
based methods are passive and require signii
human assistance; such systems are infeasibleoc
participation of humans, whose efficiency eases
over period [1]. Automation of this process is hg
required for reliable & robust monitoring of the
violations along with it also reduces amount of lam
sources needed. Also, several countries are enmgl
systems involving surveillance cams at public
places. So, detecting violators using the prop:
infrastructure is also cost-effective.

A basic problem that often occurs image processi
to determine the position of a given pattern in
image, or part of an image, the called regin of
interest. This problemis closely related t

determination of a received digital signal proceg:
using e.g. a matched filter.

Two basic cases can be differentiat

» The position of the pattern is unknov

» An estimate for the position of the pattern
given.

Usually, both cases have to be treated to solve
problem of determining the position of a given eat
is an image. In the latter case, the informatioaua
the position of the pattern can be d to reduce the
computational effort significantly. It is also knavas
feature tracking in sequence of ima

For both feature tracking and the initial estimataf
the position of given pattern, a lot of differentell-
known algorithm have been deoped. One basic
approach that can be used in both cases ment
above is template matching. This means that
position of the given pattern is determined by>ee|-
wise comparison of the image with a given temg
that contains the desired patteror this, the template
is shifted u discrete steps in the x direction &tegps
in the y direction of the image, then the comparis
calculated over the template area for each po
(u, v). To calculate this comparison, normalized ci
correlation is used.

In this model frames are extracted from the vic
and converted to grayscale image, using tem|
matching method(cross correlation analysis) |
riders are detected in the frame. After that,
portion is taken to identify the rider usinglmet or
not. For detecting helmet, feature is extractechq@
kurtosis and then knn classifier is used to clgdsié
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helmet or no-helmet. We used 10 videos among thdrhis section present the technique for real time

out of 28 bike-riders 20 bike-riders are detectadentification of bike rider with helmet or without

correctly and 8 bike-riders are detected wrong. Thelmet which work in two phase. In the first phase,

average recognition accuracy obtained is abowe identify bike rider in the frame. In second phas

71.43% Find the head of bike rider and identify whetheg th
rider is wearing helmet or not.

This paper has 5 sections. Section 2 gives related

work, section 3 describes proposed methodologyhase-l: Detection Bike-riders

section 4 lists results and conclusion is given ifhis phase include identification of bike rider an

section 5. frame. All the frames are read and converted into
grayscale, so that the filters can be applied on it
. RELATED WORK Template matching methods compare area of images

Paper [1] has described an automatic analysis ofagainst another using normalized correlation method
video stream so as to make alerts when an “unusu@éimple frame used to recognize same object in sourc
incident happens. Such algorithms may use as faame. The matching procedure moves templated to al
attention mechanism, which with appropriatpossible locations in source frame & the template
detection and false alert rate, will allow a singlenatches the frame in that location.
operator to effectively “watch” number of cameras.

The algorithm employed following formula to
Paper [2] describes about a real time monoculaoivis calculate the correlation coefficient ¢ (u, v).
based rear vehicle & motorcycle detection & tragkin Z‘f(“ 1')ff_[2(\'ffr PT)?;}
method is presented for Lane Change Assistant ikl el S
(LCA). To attain robustness & accurateness thiskwor  ¢li.v)= T
detects and tracks multiple vehicles and motoreycle IZL’(-\'-J‘].f-,_v]‘Z[g(-\’“-.1‘")EH
by combining multiple signals. L__}, J

2

Paper [3] describes about a vision based motorcygigere

observing system to identify and tracking. f(x y)is coordinate of image.
motorcycles. The technique uses visual length,twidg - g(x y) is the coordinate of template image.

& pixel ratio to identify the type of the motorcgcl 3 gis the mean of the template.
Because the motor cycle riders necessity to wesr thy. f js the mean of(x, y) in the region under the

helmets, helmet detection or search process refjuire template.
whether helmet or motor cycles exits or not.

. . _ The center of object which looks like the template
Paper [4] works on visual surveillance in dynamifnage has the position where the calculated cross
scenes try to detect, identify & track object fronggrrelation coefficient is the largest. The questie
image sequences. The aim of visual surveillande isywhat size of the imagds to reduce the computational

make whole surveillance automatically. time using template matching technique to the
possible extent. The template imagédas a defined
I1l. PROPOSED METHODOLOGY size that is dependent on the size of the targéthwh

| DR L | i :> we want to recognize.
= = Diein

I I Phase-11: Detection of Bike-riders Without Helmet

After bike riders are identified in previous phate

next step is to identify if bike ride is wearinglmet

or not.

1. Feature Extractiondentified around head portion
of bike rider is used to identify if bike-rider is
wearing helmet or not. To achieve this, kurtosis is
used to identify the head of bike-rider, taking
mean average of RGB to identify the bike-rider
wearing helmet or not.

Head Featan Kurtosiz m
— i
Portion || Extraction [ edee

Fig.3.1 System Design
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Whereyu is the mean ok, ¢ is the standard deviation

of x, and E(t) represents the expected value of th b4

guantityt. kurtosis computes a sample version of thi .

population value. '

2. Classification: The technique need to identify if
bike rider is violating the law i.e. not using ,, |
helmet. For this, we consider knn classifier isduse
to classify using extracted features from previou g4 |
step. To analyse the classification results an *®
identify the best solution, different combinatioih o
features.

We have dataset of helmet/no-helmet using
kurtosis. knn classifier the predict value caloedht
after applying kurtosis, then predict value matched
with stored dataset then classify predicted valu
corresponding to kurtosis value.

Fig.4.3 Cross Correlation

Videos Actual Images

Lable.1 Feature set for some of Helmet/No Helmet
Recognized

matches

I mages
V. RESUL_TS No Helmet Helmet 0
In the experiments, we used our own dataset hy 1 No Helmet | No Helmet 1
collecting videos. The frames are extracted from No Helmet NG Helmet 1
videos and set the database. The sample featwges [ar 0 Héime A reime
shown in tablel. 2 No Helmet Helmet 0
e e No Helmet | No Helmet 1
' = 3 No Helmet No Helmet 1
No Helmet No Helmet 1
4 No Helmet Helmet 0
No Helmet No Helmet 1
No Helmet No Helmet 1
5 No Helmet No Helmet 1
No Helmet No Helmet 1
Helmet Helmet 1
Helmet Helmet 1
6 Helmet No Helmet 0
Helmet Helmet 1
Helmet Helmet 1
Helmet No Helmet 0
7 Helmet Helmet 1
3 Helmet Helmet 1
Helmet Helmet 1
Helmet Helmet 1
9 Helmet Helmet 1
Helmet No Helmet 0
10 Helmet No Helmet 0
Figure 4.2 Output frame
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Fig.4.4 ROC graph

Finally recognition of Helmet/No Helmet using KN
classifier is carried out and is plotted as an F
graph. We used 10 videos among them out of 2¢-
riders 20 bikerdders are detected correctly and 8 -
riders are detected wrong. The average recon
accuracy obtained is about 71.43%

V. CONCLUSION

A framework for reakime detection of traffic rul
violators who ride bike without using helm
Proposed framework will also assist the trafficig®
for detecting such violators. This framework can
extended to detect and report number plate:
violators in future work.
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