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Eye location based on adaptive image segmentation and curve blending
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Abstract: Traditional projection algorithms for eye location have a bad adaptation to face edge, expres-
sion and illumination, and they are affected by eyebrows, bangs and eye wrinkles easily. Aiming at
the above problems, an algorithm of eye location based on Adaptive Image Segmentation and Curve
Blending (AISCB) was proposed. Firstly, the specialty of eye gray distribution was analyzed, and an
adaptive image segmentation method was defined by using the direction selectivity of gradient opera-
tors and certain expansion elements to overcome the influence of edge and illumination. Then, accord-
ing to the concept of hybrid integral projection and the characteristics of both eye gray changes and
gray mean value, the adaptive weight projection curve blending method was used to enhance algorithm
‘s robustness. Finally, the division of face region and the accurate location of eyes were realized
through analyzing the characteristics of fused curves. The experiments on YaleB and JAFFE face data
libraries show that AISCB algorithm has a good adaptation to complex illumination and face edges,
and it is not sensitive to eyebrows, bangs and other head sections. The correct rate of mean location
can reach 98.92% when the evaluation criterion is less than 0. 25.
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Fig.3 Results of segmentation and comparison of fused curves

(b) Column projection curves of IPF
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Fig. 4 Rough localization of human eyes
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Fig. 6 Precise localization of human eyes
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Tab.1 Sample numbers of correct localization for eyes in different evaluation standards
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Tab. 2 Comparison of localization accuracy rate and

time-consuming among different methods

AN TRV A4 o B A 6

A 035 d—0.25 do—o.05 | JFER/ms
HPF  95.01  80.98  37.24 19,465 47
RPE  95.73  88.17  44.72 43,384 32
GIPF  96.18  90.74  49.30  27.697 41
AISCB  99.75  98.78  70.48  30.185 81
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Fig. 7 Localization results of part of human eyes
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