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Abstract

In this paper, we propose a novel method for eye detection using two texture filters considering textural and structural
characteristics of eye regions. The human eyes have two characteristics: 1) the eyes are horizontally long and 2) the
pupils are of circular shapes. By considering these two characteristics of human eyes, two texture filters are utilized for
the eye detection. One is Gabor filter for detecting eve shapes in horizontal direction. The other is ART descriptor for
detecting pupils of circular shape. In order to effectively detect eye regions, the proposed method consists of four steps.
The first step is to extract facial regions using AdaBoost method. The second step is to normalize the illumination by
considering local information. The third step is to estimate candidate regions for eves, by merging the results from two
texture filters. The final step is to locate exact eye regions by using geometric information of the face. As experimental
results, the performance of the proposed method has been improved by 2.9 ~ 4.4%, compared to the existing methods.

Keywords : Eye Detection, Gabor Filter, ART
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Fig. 2. Prototypes of the Haar-like features.
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3. The result of face detection,
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Fig. 4 Compansons of illumination normalization:
(a) input image, (b) histogram equalization,
(c} gamma correction,
{d) local illumination normalization.
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6. Various pupil shapes.
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Result of candidate regions for eyes detected
by Gabor fiter: (a) horizontal Gabor filter, (b)
the input image with face region, (c) the result
obtained by Gabor filter.
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Fig. 9. Result of candidate regions for eyes detected by
ART descriptor: (a) ART descriptor, (b) the input
image with face region, (c) the result obtained
by ART descriptor.
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Fig. 12. Result image obtained by integrating the image
by Gabor filter and the image by ART
descriptor: (a) result image obtained by Gabor
fiter, () result image obtained by ART
descriptor, (c) merged image by combining (a)
and (b).
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Fig. 13. The result of eye detection.
E 1, AE Zalel b
Table 1. Performance comparisons of the proposed
method and existing methods.
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Table 2. Experiment results.
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Fig. 14. Eye detection results of the proposed method
on CAS-PEAL database: (a) neutral images,
(b) expression images, (¢) closed eye images.
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Fig. 15. Eye detection results of the proposed method
on JAFFE database.
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Fig. 16. Eye detection results of the proposed method
on Mobile phone database.
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Fig. 17. Eye detection results of the proposed method
on Champion database.
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