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Abstract

The look of a face image is severely affected by illumination conditions that obstruct the routine face recognition pr
cess. To recognize faces under varying illuminations, we have proposed a 2D {asetkihormalization method so

as to nomalize illuminations. This method enhances the contrast as well as the edges of face images simultaneously in
the frequency domain. It outperforms the predictable illumination normalization method which is based om-he hist
gram equalization. Histogram @gjization method only enhances image pixel geasgl contrast in the spatial domain.
However, in the proposed method, face recognition system works effectively under a wide range of illuminaiion cond
tions. The experimental results obtained by testinghenYale face of database B. A simple metric, called PSNR is
used as classifier.
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1. Introduction image, which is reconstructed from the restored image by
Face Recogniion tecnlogis iave been videly applie %o 1 PIReL component anclyse (°CA).
n t_he areas of lntelllgen_t survel!lance, |der_1t|_ty authent space that encodes best variation among known face i
cation, huma-computer mterac'qon, and ‘1'9“"?" ldug ages. The face space is defined by Eigen faces which
_ter[3]. However, one of the main bound_anes In Qytplo . are eigenvectors of the set of faces, which may nit co
ing face recognition systems for practical use is the'rrespond to general facial features such @seyose, lips.

relat|vely_low pres_entatlon dl.Je t_o |Ilgm|nat|on var|a_t|0ns The Eigen faces approach uses the PCA for recognition
So face illumination normalization is a centtakk in of the images

face recognition, and many algorithms have beenldeve
oped to tackle this issue[3]. Training and recognition 1 . ing_and recognition are &he major stages. in face

are the major issuesd ing. ofittor ocess 9 Rrhiting © 'stage PihvBnfes S S -

;_rralnfmgt stagel |n}[/_olves dpggpcesfsmgf), featulge ex:rg pre-processing, feature extraction, feature selection and
lon, Teature selection an ion of a face gallery [4,5] creation of aface gallery. Recognition stage involves

Recognltlon stage mvc_)lves ppEOCessing of the FeSt. preprocessing of the test images, feature selection
images, feature extraction, feature selection and akassif s, .o extraction. feature identification of theswg-

cation/identification of these images. es[1214].

To the best of our knowledge, one ideal way of solving For

the illuminationvariation problem is to normalize a face YaleB[15], edge detection is required fomfare extra-

Image to a standard form un_der uniform lighting dend tion. To improve the recognition rate of the Face geco
tions. In fact, the human visual system usually cares

’ nition system on images with varying illuminationneo
about the main features of a face, such as the shapes a%{ y g ying

relativ itions of the main facial featuresd agnor ions, wehave proposed DWT based prprocessing
refative positions ot the main faclal featuresg agnores technique named as 2DWT based Multilevel lllumia-
illumination changes on the face  while recognizing a

. tion Normalization (DWTMIN). This technique no
person [11].In.Ref[1],L|u and Lam proposed a methpd malizes the illumination variant images by decomposing
to restore a face image captured under arbitrary-ligh

ing conditions to one with frontal illumination by using a the image in the frequency domain. The high frequency

L ; and low frequency components are manipulatech-se
ratio-image between thiace image and a reference face q Y 1bone P P
: . S rately to obtain a normalized image.
image, both of which are blurred by a Gaussian filter. An
iterative algorithm is then used to update the reference

databases with illumination variance such as
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