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An algorithm applied in frontal-view face images
for automatically localizing eyes
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Tianjin University, Tianjin 300072 ,China)

Abstract: Based on the ellipse-like outline of human eyes, an algorithm for localizing eyes was presen-
ted. After edge extracting from the face image, least square ellipse fitting was performed on all points
on the edges. According to the proportions of eyes width and height, a threshold was given to confirm
eyes candidate regions. A trained Support Vector Machine (SVM) classifier was applied to identify
eyes regions. Finally, a circle detection operator based on directional Circle Hough Transform (CHT)
was used to localize the eyeball center in the regions resulting from SVM classifier. The experiments
were carried out on ORL and self-built face database. The results indicate that the method can accom-
plish the localization in 1. 25 s and 3. 0 s respectively, while accurate identification can reach 91. 6%
and 95% , the average localization errors are 7. 26 and 3. 45 pixels respectively. At the same time, the
results also demonstrate that the method is very robust to face’s in-plane rotation, scale and facial ex-
pression variation.
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Fig.1 Comparative results of each edge extraction
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Fig. 2 Positions of eyes candidate regions in edge

image and original image
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Fig. 3 Eye images and non-eye images in the train-

ing set
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Tab. 1 Validation results of SVM with different kernel

functions and parameters for 100 images

LR w o YL B2
Gaussian (5 #7) 1 89%
Gaussian(F ) 2 84 %
Gaussian(E i) 3 95 %
Gaussian(E 1) 4 94 %
Gaussian(F ) 5 92 %
Polynomial (£ 1 =) 2 91%
Polynomial (£ 3 &) 3 93%
Polynomial (Z i ®) 4 91%
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Tab. 2 Results of eyeball center localization
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