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ABSTRACT

This paper considers the problem of face detection in first attemptdising haar caseade classifier. from images containing
simple and complex backgrounds. It is one of the best deteetor-in terms of reliability and speed. Experiments were
carried out on standard database i.e. Indian face database(IFD) and Caltech database. All images are frontal face
images because side face views are harder to detectgwith this technique."Qpencv 2.4.2 isfused to implement the haar
cascade classifier. We achieved 100% face detection rate en Indian database containing simple background and 93.24%
detection rate on Caltech database containing complex hackground. Haar cascade classifier provides high accuracy
even the images are highly affected by the illumination. The“haar, cascade classifier has shown superior performance

with simple background images.
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I. INTRODUCTION

Face detection is a part ofyface identification. When we see at the person’s face, can get the information such as the
expressionf gender, age and ethnicity. Face ‘deteetion is useful in many applications such as surveillance system, human
machineinteraction, biometrics, gender classification etc. For human beings face detection is an easy task but face
detection is quitea tough task for a cemputer.

A digital image“is made up of finite number of elements each of which has a particular location and value. These
elements are known as pixel and picture element. These elements take participation to find out the face. Face detection
method can be broadly classified into two categories: Appearance based approach and feature based approach. In the
appearance based approach, the whole image is used as a input to the face detector. In feature based approach face
detection is based on the features extracted from an image. Features can be i.e. skin color or edges and sometimes they
have a knowledge of the face geometry [1]. The appearance based approach which we used in this paper has the potential
to identify the face from an image using haar cascade classifier. To getting the detailed knowledge of the face detection
can read [1] [2].
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The remaining paper is setup as follows: Section |1 describes our proposed method and section 111 describes experimental

results. Finally, conclusion and future work is discussed in last section.

Il. PROPOSED METHOD

In terms of speed and reliability for face detection from an image haar cascade classifier is of the best detector.

2.1 Face Detection

originally given by Paula voila and Michael jones [4]. For the detection o part of the

haar cascade classifier. Haar features are used to detect the presence result in a

black rectangle as shown in (1). Haar like features are the réctan detection. Some haar like

feature are shown in fig 1.

P(X) = Sum bl ectan Um white rectangle

Fig 2. Image is scanned from top left corner to the bottom right corner.
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To compute the rectangle features rapidly integral image concept is used. It need only four values at the corners of the
rectangle for the calculation of sum of all pixels inside any given rectangle. In an integral image the value at pixel (x,y) is
the sum of pixels above and to the left of (x,y). Sum of all pixels value in rectangle D is shown in fig 3:

Gi1=A, G,=A+B, G;=A+C, G,=A+B+C+D
Gyt G4 - G,- Gg=A+A+B+C+D-A-B-A-C=D

Voila jones algorithm uses a 24x24 window as the base wi

image. If we consider all the possible parameters of the iti d scale then we have to

160,000. These features are the weak classifi as a linear combination of these

weak classifiers as shown in (2).

(X) = ogF1(X) + apF(X) + +-

)

ing haar like features as shown in fig 4. In that cascade, an image will

The face detection can be performed b

be a human face if it passes all the stag

[5].

one of the stage it means the image is not a human face

uoge rbespe "j: ls:lg::fue’ }:> ;[\I\
n May be {
V Net
Stage 2 Face
. Is inpat a foce 7 = ’
vl
== |

1s mpet aface 7

- \/
U

—~ —
{( Fae )
e

Fig 4. Cascade classifier

I11. EXPERIMENTAL RESULTS
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OpenCv 2.4.2 is used to implement the haar cascade classifier in order to detect face from the images. To test the
performance of haar cascade classifier we run experiments on a large number of datasets containing simple and complex

images.

3.1 Image databases

Two type of images were used in our experiments. The type-1 images contains simple bagkground and lightly affected

by the illumination while the type -2 images highly affected by the illumination a lex backgrounds. The

type-1 images were downloaded from website [6] and type 2 images were downloaded from the website [7]. The size of

est set 2 databases.

tsetlal

plementation with various trained classifier cascades . Default frontal face
al number of images used for both the databases for the experiment are shown in
TABLE |

Table I Number of total images used for both datasets

Databases Total images
Test set 1 360
Test set 2 370

TABLE 11 Shows the face detection results on test set 1 and test set 2 databases containing simple and complex
backgrounds respectively.

Table Il Detection results on test set 1 and test set 2 databases
| Database | Correctly | False | Detection |

36| Page




Volume No.01, Issue No. 12, December 2013

International Journal of Advanced Technology in Engineering and Science

http://www.ijates.com

ISSN (online): 2348 — 7550

For detected detected rate
Images face face images (%)
Images
Test set 1 360 0 100%
Test set 2 345 25 93.24%

TABLE Il Shows the false detection rate for both the datasets.

Table Il False detection rate

Datasets False detection rate
(%)

Test set 1 0%

Test set 2 6.76%

Fig 6 shows the detected face from simple background images with false” detection rate. All faces accurately

detected in first attempt using haar cascade classifier. \ -

Fig 7 shows the
classifier. All faces al

IVV. CONCLUSION AND FUTURE WORK
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In this paper, simple and complex backgrounds images used for the experiment of face detection. From the experimental
point of view it is clear that haar cascade classifier has shown excellent performance for the images which contain the

simple background. The haar cascade approach has several advantages:

1) To handle the large databases haar cascade classifier is the best detector in terms of speed and reliability.
2) Even the image is affected by illumination, face detection results are more accurate using haar cascade

classifier.

3) There is no restriction on wearing glasses.
Looking at the advantage of haar cascade classifier it is suitable to implement for r

REFERENCES

[1] Makinen ,E., Raisamo,R.,2002 Real time face detection for Kiosk i : . .528-539.
[2] Hjelmas, E.,Low,B.K.,2001 Face detection: A survey. Comp
[3] Open source computer vision library http://sourceforge. rojects/opencvlibrary;

puter Vision and Pattern Recognition,

[4] P. Viola and M. Jones, “Rapid object detection usi cascade of simple fea

Conference on, 2001, val:'1, pp. 1-511-518.

2001. CVPR 2001. Proceedings of the 2001 |
[5] Erno and Roope “An experimental comparision of gender classific thods,” Pattern recognition 2008,pp:1544-1556.
Indian database downloaded from http://vis-www.cs.umass.edu/~Vvidit/.

(6]

[7] http://www.vision.caltech.edu/h hive.htm

38| Page



http://sourceforge.net/projects/opencvlibrary/
http://vis-www.cs.umass.edu/~vidit/AI/dbase.html

