—

2008 18 MAIBEE =2X M 45 HCIBH 12
—Er 2008-45C1-1-3

T AT 7l E4 HEZ o]f3 s ¥ A

(Robust Eye Localization using Multi-Scale Gabor Feature Vectors )
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Abstract

Eye localization means localization of the center of the pupils, and is necessary for face recognition and related
applications. Most of eye localization methods reported so far still need to be improved about robustness as well as
precision for successful applications. In this paper, we propose a robust eye localization method using multi-scale Gabor
feature vectors without big computational burden. The eye localization method using Gabor feature vectors is already
employed in such as EBGM, but the method employed in EBGM is known not to be robust with respect to initial values,
illumination, and pose, and may need extensive search range for achieving the required performance, which may cause big
computational burden. The proposed method utilizes multi-scale approach. The proposed method first tries to localize eyes
in the lower resolution face image by utilizing Gabor Jet similarity between Gabor feature vector at an estimated initial
eye coordinates and the Gabor feature vectors in the eye model of the corresponding scale. Then the method localizes eyes
in the next scale resolution face image in the same way but with initial eye points estimated from the eye coordinates
localized in the lower resolution images. After repeating this process in the same way recursively, the proposed method
funally localizes eyes in the original resolution face image. Also, the proposed method provides an effective illumination
normalization to make the proposed multi-scale approach more robust to illumination, and additionally applies the
illumination normalization technique in the preprocessing stage of the multi-scale approach so that the proposed method
enhances the eye detection success rate. Experiment results verify that the proposed eye localization method improves the
precision rate without causing big computational overhead compared to other eye localization methods reported in the
previous reseuarches and is robust to the variation of pose and illumination.
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