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Son yillarda yuz tanima alaninda énemli gelismeler kaydedilmistir. YUz tanima,
kontrolli alanlara giriste, basta havaalanlarinda olmak Uzere guvenlik kontrolU
yapilan yerlerde, bankacilikta kimlik onaylamada, insanlarla makineler arasi
etkilesiminde ve aranan Kkigilerin taninmasinda kullanilan 6zel bir 6rintd tanima
konusudur. Tekniklerin gelismesiyle glinimuzde bilgisayarlar yuz tanima
islemini insanlardan daha iyi yapar duruma gelmiglerdir.

Bu teknikler gerekli kosullarin saglandigi ortamlarda oldukga iyi sonuglar
vermelerine karsin, ortam sartlarindaki ki¢lk degisimlerde yuz tanima problemi
blylk Olglide ¢dézumslz kalmaktadir. Bu calismamizda gercek zamanh yuz
tanima sistemlerinde kullanilabilirligini test etmek amaci ile bu alanda en yaygin
algoritmalar 6z yuzler, sinir aglari, Gabor dalgacik yéntemlerini kullandik. Bu
algoritmalar ORL veritabanina ve ARDB' ye uygulandi. Bu veritabanlari farkli
Ozelliklere sahiptir. ORL veritabaninda 40 kisiye ait resimler yer almaktadir. Bu
veritabani her kisi icin 10 farkh resim icermektedir ve bu resimler dénus,
yonlendirme ve parlaklhik acisindan farklidirlar. ARDB'de ise her Kisi icin 26 farkli
resim vardir ve bu resimler birbirlerinden yuz ifadeleri, parlaklik ve yuzin belli

kisminin kapal olmasi (gunes gozIugu atki v.b) gibi faktorlerle ayriimaktadirlar.

Oz vyuzler yéntemi yiz uzayinin temel bilesenlerini ve yiz
vektorlerinin temel bilesenler Gzerine izdiUsimuna kullanir. Bu yéntem
boyut indirgeme ydntemidir ve ylz uzayinin boyutunu azalttigi igin
tanima ve oOdrenme islemleri hizlidir. Resimler dénls ve
yonlendirme bakimindan normallestirildiginde bu yodntemin dogruluk
performansi kabul edilebilir bir dizeydedir. En iyi performans %92 olarak
kaydedilmistir.



Yapay sinir aglari metodunda, blyldk resim bilgisi ylizinden giris
vektorlerinin boyutlarini azaltmak igin sikistirma metodu (DCT) kullanildi.
Sikistirma metodundan elde edilen katsayilar zig-zag tarama algoritmasi
ile tek boyuta indirgenerek aga giris olarak verildi. Bu aglarin calisma
zamani ¢ok zaman gerektirdiginden bilinmeyen bir yliz resmi girdi
olarak verildiginde aglar glncellestirmek mimkin dedildir. Bu metotla
elde edilen en iyi sonug %95 olarak kaydedildi.

Gabor dalgacik dénudsimu, insan gdérme sistemindeki duyumsal
bélgelerin davranisini modellediginden 6znitelik vektorlerini olusturmada
kullanilmistir. Gabor dalgacik déntsimi yontemi diger iki yoéntemden
farklidir. Bu metotta tanima igin 0&znitelik vektérleri cikarilir ve
karsilastirilir. Dolayisiyla her bir kisi icin tek bir yluz yeterlidir. Deneysel
sonuglar bu metodun kullanilan diger iki metottan daha iyi sonug
verdigini gostermistir. En iyi performans %98 olarak kaydedilmistir.

Anahtar Sézcukler: Yiiz Tanima, Oz yuzler, Yapay Sinir Aglari,
Gabor Dalgacik Dénltstimad.
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In recent years considerable progress has been made in the area of face
recognition. Face recognition is a specialized pattern recognition task with several
applications such as security: access to restricted areas, banking: identity
verification, and recognition of wanted peoples at airports. Through the
development of techniques computers can now outperform humans in many face
recognition tasks.

Whilst these methods perform extremely well under constrained conditions,
the problem of face recognition under gross variations remains largely unsolved.
The aim of this study is finding the appropriate algorithm for the real time face
recognition system. For this reason, we have implemented the most popular
approaches; eigenfaces, neural networks, and Gabor wavelet approach. These
algorithms have been applied to the ORL and ARDB. These databases have
different characteristics, in ORL database there are 10 images for each individual,
and images are different from each other in terms of orientation, rotation,
ilumination, in ARDB there are 26 images for each individual and images consist of
frontal view faces with different facial expressions, illumination conditions, and
occlusions.

The eigenfaces approach uses the principal components of the face space and
the projections of face vector for recognition. This method is the method of
dimensionality reduction, so it is fast. Its accuracy is acceptable when the images
have been normalized in terms of rotation and orientation. The best result

obtained from this approach is recorded as 92%.



In neural networks approach, because of the huge image data we have used the
compression method (DCT) to reduce the dimensionality of input vectors. The
coefficients obtained from the compression method were converted to column
vectors and then were fed into the network as input. Since the training step of
these networks require so much time it is not possible to update the networks
when an unknown face image given as an input. The best result obtained from this
approach is recorded as 95%.

Gabor wavelet transform is used for facial feature vector construction due to
its powerful representation of the behavior of receptive fields in human visual
system (HVS). Gabor wavelet transform approach is different from the other two
approaches, in this method there is no training step, only feature extraction and
comparison of these features are used for recognition. So, a single frontal face for
each individual is enough as a reference. The experimental results with standard
image libraries show that the proposed method performs better compared to the
neural network and eigenface-based methods. The best result obtained from this

approach is recorded as 98%.

Keywords: Face Recognition, Eigenfaces, Artificial Neural Network, Gabor

Wavelet Transform.
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