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Abstract: Accurate and faster face identification task has always been the prominent task of any biometric based personnel
identification system. However, due to high dimensional space of facial images, the computation tedious and time consuming. The
computational cost can only be reduced if the dimensional space is reduced to at least 70% of the original image size. In the presented
base work, it is observed that the Eigen values are used to evaluate the features from the face under test. The Eigen values are same in
number as that of the size of the facial image. However, by using the principal component analysis, the Eigen vector size is reduced. The
reduced Eigen vector size does not guarantee that only the principal feature from the facial images are extracted as it only reduces the
image dimension. However, in the proposed work, we present a wavelet based approach where the facial image is divided into sub-bands
and the HH-band image is used to identify the given image from the data base image. In the presented work, it is proposed to decompose
the segmented facial image from the group photograph into LL, HL, LH and HH sub-bands using the haar wavelet. The HH sub-band
image contains the maximum frequency component of the facial image. The image is already reduced to a size of (N/2 x N/2) of actual
size of NxN. Therefore, the speed of operation is fast enough as compared to other methods and without loss of high frequency

components.
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1. Introduction

Face identification from a group photograph is very much
required during investigation of a scene from crowd or
cluster of faces. The most difficult challenge is to detect
faces in clumsier group photos. While face recognition, in
general the faces that retrieved from group photo are not
giving sufficient information due to poor clarity. This kind
of limitation is inherent in the imaging device and
circumstances when the photographs are taken. The
photographic conditions are uncontrolled when imaging the
crowd or at public places in emergency situations. Therefore,
poor visibility or incomplete photos are common problem in
identification of faces from cluster of faces. In the presented
work, special emphasis is given to these kinds of problems
by analyzing the cluster of faces in frequency domain using
DCT coefficients.

Face recognition is one of the biometrics traits that received
a great attention of many researchers during the past few
decades because of its potential applications in a variety of
civil and government regulated domains. It usually involves:
initial image normalization, preparing an image for feature
extraction by detecting the face in that image, extracting
facial features from appearance or facial geometry.

2. Related Works

Face recognition systems are progressively becoming
popular as means of extracting biometric information. Face
recognition has a critical role in biometric systems and is
attractive for numerous applications including visual
surveillance and security. This paper presents an interactive
algorithm to automatically segment out and recognize a
person’s face from a group photograph. The method
involves fast, reliable & effective algorithm that exploit [1]

Face recognition is one of the challenging problem is still
facing in the recent years in many applications and may

fields up to date and still there is no solution is to be find to
face that problem. Face recognition is the biometric method,
and it is one of the undefined solutions that still cannot
rectify that problem, because human faces may be changed
due to various reactions according to their different
situations according to their age, emotional expressions. etc
given at different times. [2]

Diego A.Socolinsky.et.al discussed a comparison of two
standard face recognition algorithms based on visible and
LWIR (long-wave infrared) imagery. The databases are
basically formed with a novel sensor system. The algorithms
used are eigenface and ARENA and the overall performance
was good for LWIR imagery than visible imagery. Author
also performed radiometric calibration on LWIR imagery to
analyze the invariance properly. This calibration performs an
initial segmentation of skin pixels in the correct temperature
range. [26].

WeilongChen.et.al discussed a discrete cosine transform
approach for illumination normalization and compensation.
In normalization approach images are preprocessed using
some preprocessing techniques so the images appear stable
under different conditions. .

Vikas Maheshkar.et.al discussed block based DCT for
illumination normalization. Discrete cosine transform is used
for feature extraction steps in various studies of face
recognition. DCT features have been used in a holistic
appearance based or local appearance based approaches.
[27].

Fischler and Elschlager [20], attempted to measure similar
features automatically. Their strategy is based on deformable
templates, which are parameterized models of the face and
its features in which the parameter values are determined by
interactions with the face image. The word biometrics refers
to the use of physiological or biological characteristics of
human to recognize and verify the identity of an individual.

Volume 2 Issue 12, December 2013

Paper ID: 28111303

WWW.ijsr.net

152



International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064

We apply the proposed method to a variety of datasets and
show the results [3].

Face detection and recognition are fascinating problems for
image processing researchers during the last decade. The
most difficult challenge is to detect faces in clumsier group
photos. This is achieved in this paper. While face
recognition, in general the faces that retrieved from group
photo are not giving sufficient information due to poor
clarity. But this problem is overcome by Eigen subspaces.

The proposed architectures comprise 2-D HWT with
transpose-based  computation and  dynamic  partial
reconfiguration (DPR) that have been synthesized using
VHDL and implemented on Xilinx Virtex-5 FPGAs. To
evaluate the proposed architecture, comparison for both
configurations and a detailed performance analysis in terms
of area, power consumption and maximum frequency are
also addressed in this paper [31].

3. Algorithm

The face recognition problem can be formulated as follows:
Given an input group photograph (still image) having
multiple face image and a database of face images of known
individuals, then determine or recognize the identity of the
persons present in the group photograph. The proposed work
is primarily divided into two sections:

1. Segmentation of the face from the group photograph

2. Segmented Face ldentification

In the presented work, it is proposed to decompose the
segmented facial image from the group photograph into LL,
HL, LH and HH sub-bands using the haar wavelet. The HH
sub-band image contains the maximum frequency
component of the facial image. The image is already reduced
to a size of (N/2 x N/2) of actual size of NxN. Therefore, the
speed of operation is fast enough as compared to other
methods and without loss of high frequency components.
The objectives are summarized below:
o Segmentation of facial images from group photograph
o Wavelet Decomposition (LL, LH, HL and HH sub-bands)
using Haar Wavelet
Computation of HH-sub bands wavelet coefficients
Computation of Euclidean Distance (ED) between HH-
sub band coefficients of test and data base images.
Face ldentification based on statistical analysis of ED
vector

4. Face Segmentation from Group Photograph

A single face may be segmented using the following
algorithms:

Finding faces in image with controlled background is the
easiest way out and easy of all the approaches. In this
approach, images are used with a plain mono color
background, or images with a predefined static background.
As removing the background gives the face boundaries.

I. Finding faces by color: This is the approach where face
is detected using skin color. Once we have access to
color images it is possible to use the typical skin color to
find face segments. But in this approach, there is a

drawback. Skin color varies from race to race and this
does not work well with all kind is skin color. In
addition, this approach is not very robust under varying
lighting conditions.

Il. Finding faces in unconstrained scenes: This approach is
the most complicated approach of all and this approach
tops all the other approaches. In this approach, face has
to be detected from a black and white still image.

I1l. Geometry Based: These methods utilize geometrical
information of face region. It represents face using
shapes like ellipse. It cannot handle large intensity
variations, occlusion and noise.

IV. Appearance Based: Gray values are the most important

parameter for the face detection. Face detection
performance is affected by light intensity and
occlusions.

V. Edge Based: The edge information is extracted and used
to detect face.
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Figure 1: (Group Photograph)
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Figure 2: (Segmented Faces)
5. Segmented Face Identification Photograph
5.1 Resizing of the Face Image
The segmented face image is resized to 96x96 (row x
column) so as to compute the image features as that of the
data base images. This is done by using the following matlab
command:
Resized Image = imresize (Facelmage, [96, 96]);
5.2 Face Image Enhancement
The resized face image is enhanced in order to remove the
noise and suppressing the illumination effects etc. This is
done by using the histogram equalization technique.

5.3 Face Image Decomposition

The enhanced face image is now subjected to haar wavelet
decomposition. The segmented image is decomposed into
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different frequency sub bands (LL, HL, LH and HH sub
bands). The HH sub band image contains the maximum
frequency component of the facial image. The sub-band
images are shown below:

Original Image

Figure 3: Original Image and different freq. sub-band
images

The haar wavelet is implemented using the following matrix

computation:
= [
c

The equivalent haar wavelet sub-bands () are given by:
:L|:L1+b+-:-'-|'r:i rx—b-r:—c:]
a—b-—c+dl
Similarly the data base images are decomposed using the

haar wavelet transform and HH sub band images are taken
for Euclidean distance vector generation.

¥

y= Iﬂ'-'l'h‘—l:-'—d

6. Computation of Euclidean Distances

The Euclidean distance between HH sub band coefficients is
computed using the following formula:

ED = ""‘Eﬁf_i-u: Dp— Tt

Wherel1=1,2,3 ... Mandj=1,2,3 ... Nand MxN is the HH
sub-band image size. D and T are the data base and test
image HH-sub band coefficients. ED vector is reshaped to a
single column vector. The standard deviation is computed
for each data base sub band image. A minima of SD of
Euclidean distances from ED vector is extracted. This is the
identified facial image.

7. Computation of Standard Deviation from
Euclidean Distance

Let say, there are N no. of data base images of MxN size,

and in turn, say N no. of HH sub-band images of RxC size.
Therefore, we get w = RxN no. of EDs with the query
image. This can be explained by the followings:

HH sub-band coefficients
Data Base Image Test Image

D4, D% D% DMT,
D%, Dzz Dzz ...... Dzz T,
D3D%3D%. . . DN3 T3

D'wD?wD’w.. DNwTw

Then, we have ED as:

ED = ‘fz'iiffﬂ( Bfe.f_ Tf,.sz

EDY ED%ED%  _EDY
EDL,ED%ED%. _EDY,
ED%ED%ED%.. . ED";

EDV,

ED%ED%ED’ . .

EOEDR L ED Y ED
The average of the EDs is given by:

L vw
Ml p2 p3 ... pC

The standard deviation is given by:

1 2

— = — ED
1.2 3 N

606G ....O

The standard deviation is sorted to find the minimum

standard deviation. The minimum standard deviation image

is equivalent to the query image from the group photograph.

The counter is moved to next image in the group photograph

and the same procedure is adopted until all the group

photograph images are identified.

wherei=1,2,3...W

Figure 4: A Group Photograph
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Acquire Group Photagraph
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Initialise the Image Counter

Convert JPEG image to Gray
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cluster one by one
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Scale Image

Decompose the Gray image

Decompose the Gray image
using Haar wavelet
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All
Images
Tested 7
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l
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l
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Figure 5: (Flow Chart of the proposed System)

8. Results

The proposed work is implemented in matlab version 7.5
using statistical analysis of Euclidean distances between the
HH sub-band images of data base and query face images..
The different test images are given as an input to check the
recognition rate of the proposed technique.

Fig. No. |Min. Standard Deviation [Matched Image
5 2.234
5 1.980
5 3.234
5 1.529

9. Conclusion

Face recognition is a challenging problem in the field of
image analysis and computer vision that has received a great
deal of attention over the last few years because of its many
applications in various domains. Research has been

conducted vigorously in this area for the past four decades or
so, and though huge progress has been made, encouraging
results have been obtained and current face recognition
systems have reached a certain degree of maturity when
operating under constrained conditions; however, they are
far from achieving the ideal of being able to perform
adequately in all the various situations that are commonly
encountered by applications utilizing these techniques in
practical life. The presented work shows fair identification of
face images from the group photograph. The main hurdle in
the face identification in a group photograph is to segment
the individual faces and this has been achieved to a great and
satisfactorily in the presented work. The face matching
accuracy has been achieved to 95-100%, which is quite
satisfactorily.

References

[1] Kavita Shelke, “Face Recognition from Group
Photograph”, International Journal of Engineering and
Innovative Technology (IJEIT) Volume 3, Issue 1, July
2013

[2] Dr. M. Prabakaran, Dr.R.Periasamy, Prabakaran, “FAST
FACE RECOGNITION USING ENHANCED SOM
ARCHITECTURE?”, et al, UNIASCIT, Vol 2 (2), 2012,
229-233

[3] S. Raja and V. JosephRaj, “NEURAL NETWORK
BASED SUPERVISED SELF ORGANIZING MAPS
FOR FACE RECOGNITION”, International Journal on
Soft Computing (1JSC) Vol.3, No.3, August 2012

[4] Goldstein, A. J., Harmon, L. D., and Lesk, A. B,
Identification of human faces", Proc. IEEE 59, pp. 748-
760, (1971).

[5] Haig, N. K., "How faces differ - a new comparative
technique", Perception 14, pp. 601-615, (1985).

[6] Rhodes, G., "Looking at faces: First-order and second
order features as determinants of facial appearance”,
Perception 17, pp. 43-63, (1988).

[7] Kirby, M., and Sirovich, L., "Application of the
Karhunen-Loeve procedure for the characterization of
human faces”, IEEE PAMI, Vol. 12, pp. 103-108,
(1990).

[8] Sirovich, L., and Kirby, M., "Low-dimensional
procedure for the characterization of human faces", J.
Opt. Soc. Am. A, 4, 3, pp. 519-524, (1987).

[9] Terzopoulos, D., and Waters, K., "Analysis of facial
images using physical and anatomical models", Proc.
3rd Int. Conf. on Computer Vision, pp. 727- 732,
(1990).

[10] Manjunath, B. S., Chellappa, R., and Malsburg, C., "A
feature based approach to face recognition”, Trans. of
IEEE, pp. 373-378, (1992).

[11]Harmon, L. D., and Hunt, W. F., "Automatic
recognition of human face profiles”, Computer Graphics
and Image Processing, Vol. 6, pp. 135-156, (1977).

[12]Harmon, L. D., Khan, M. K., Lasch, R., and Ramig, P.
F., "Machine identification of human faces", Pattern
Recognition, Vol. 13(2), pp. 97-110, (1981).

[13] Kaufman, G. J., and Breeding, K. J, "The automatic
recognition of human faces from profile silhouettes",
IEEE Trans. Syst. Man Cybern., Vol. 6, pp. 113-120,
(1976).

Volume 2 Issue 12, December 2013

Paper ID: 28111303

www.ijsr.net

155



International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064

[14]Wu, C. J., and Huang, J. S., "Human face profile
recognition by computer”, Pattern Recognition, Vol.
23(3/4), pp. 255-259, (1990).

[15]Kerin, M. A., and Stonham, T. J., "Face recognition
using a digital neural network with self-organizing
capabilities”, Proc. 10th Int. Conf. on Pattern
Recognition, pp.738-741, (1990).

[16]Nakamura, O., Mathur, S., and Minami, T,
"ldentification of human faces based on isodensity
maps”, Pattern Recognition, Vol. 24(3), pp. 263- 272,
(1991).

[17]Turk, M., and Pentland, A., "Eigenfaces for
recognition”, Journal of Cognitive Neuroscience, Vol. 3,
pp. 71-86, (1991).

[18] Yuille, A. L., Cohen, D. S., and Hallinan, P. W.,
"Feature extraction from faces using deformable
templates"”, Proc. of CVPR, (1989).

[19] Gonzalez, R. C., and Tou, J. T., "Pattern recognition
principles”, Addison-Wesley Publishing Company,
(1974).

[20]Carey, S., and Diamond, R., "From piecemeal to
configurational representation of faces", Science 195,
pp. 312-313, (1977).

[21]Bledsoe, W. W., "The model method in facial
recognition”, Panoramic Research Inc. Palo Alto, CA,
Rep. PRI:15, (August 1966).

[22] Bledsoe, W. W., "Man-machine facial recognition”,
Panoramic Research Inc. Palo Alto, CA, Rep. PRI:22,
(August 1966).

[23]Fischler, M. A., and Elschlager, R. A., "The
representation and matching of pictorial structures",
IEEE Trans. on Computers, c-22.1, (1973).

[24] Kohonen, T., "Self-organization and
memory", Berlin: Springer-Verlag, (1989).

[25] Kohonen, T., and Lehtio, P., "Storage and processing of
information in distributed associative memory systems",
(1981).

[26] Fleming, M., and Cottrell, G., "Categorization of faces
using unsupervised feature extraction", Proc. of IJCNN,
Vol. 90(2), (1990).

[27]Kanade, T., "Picture processing system by computer
complex and recognition of human faces", Dept. of
Information Science, Kyoto University, (1973).

[28]Burt, P., "Smart sensing within a Pyramid Vision
Machine", Proc. of IEEE, Vol. 76(8), pp. 139-153,
(1988).

[29]Diego  A.Socolinsky, Lawrence B.Wolff, Joshua
D.Nueheisel “lllumination Invariant Face Recognition
Using Thermal Infrared Imargy”,

[30] Vikas Maheshkar, Sushila Kamble, Suneet Agarwal and
Vinay Kumar Srivastava, “DCT-Based Reduced Face
For Face Recognition”, in international Journal of
Information Technology and Knowledge Management,
vol.1, pp.97-100, January-June 2012.

[31]Ahmadl, A. Amira2, P. Nicholl3, B. Krill4,
“DYNAMIC PARTIAL RECONFIGURATION OF 2-
D HAAR WAVELET TRANSFORM (HWT) FOR
FACE RECOGNITION SYSTEMS”, 2011 IEEE 15th
International Symposium on Consumer Electronics

associative

Author Profile

Simranpreet Kaur has received the B. Tech. degrees in ECE from
DIET, Kharar, Mohali, Punjab in 1997 and pursuing her M. Tech.
in ECE from same. Her field of interest in image processing based
application system developments. Presently the author is working
as Assistant Professor in department of ECE, BJIET, Gurdaspur.

Volume 2 Issue 12, December 2013

Paper ID: 28111303

WWW.ijsr.net

156





