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Abstract In this paper, we propose a Cascade Classifier face detection method using the Haar—like
feature, which is complemented by the Flood Fill algorithm for lossy areas due to illumination and
shadow in YCbCr color space extraction. The Cascade Classifier using Haar—like features can generate
noise and loss regions due to lighting, shadow, etc. because skin color extraction using existing YCbCr
color space in image only uses threshold value. In order to solve this problem, noise is removed by
erosion and expansion calculation, and the loss region is estimated by using the Flood Fill algorithm
to estimate the loss region. A threshold value of the YCbCr color space was further allowed for the
estimated area. For the remaining loss area, the color was filled in as the average value of the
additional allowed areas among the areas estimated above. We extracted faces using Haar—like Cascade
Classifier. The accuracy of the proposed method is improved by about 4% and the detection rate of
the proposed method is improved by about 2% than that of the Haar—like Cascade Classifier by using
only the YCbCr color space.
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2.1 Haar—like
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(a) (b) (c)
Fig. 1. Haar—like elementary feature
(a) Vertical Edge (b) Horizontal Edge
(c) Vertical Line (d) Horizontal Line
(e) Diagonal Line
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Fig. 2. Feature Detection using Haar—like
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Fig. 6. Skin Detection using YCbCr
(a) Orignal Tmage (b) Skin Detection
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Fig. 7. Noise Removal Image

(a) Orignal Tmage (b) Skin Detection
(¢) Noise Removal Image
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Fig. 8. Flood Fill Result

(a) Original Image (b) Skin Extraction Binary Image
(¢) Binary Image Using Flood Fills
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Fig. 9. Flood Fill Result

(a) Original Image
(b) Skin Extraction Binary Image Using Flood Fills
(¢) Skin Extraction Image
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Fig. 10. Flood Fill Result

(a) Skin Detection Image
(b) Skin Extraction Image Using Flood Fills
(¢) Presume Skin Image
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Fig. 11. Correction using Flood Fill
(a) Original Image
(b) Proposed Skin Extraction Image
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Fig. 14. Comparing images of objects with human figures
(a)Orignal Image (b) LBP Cascade Classifier
(¢c)Haar—like Cascade Classifier
(d)Proposed Method

Fig. 12. Haar—like Cascade Classifier
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Fig. 13. Compared in people image
(a)Orignal Image (b) LBP Cascade Classifier
(¢c)Haar—like Cascade Classifier
(d)Proposed Method
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Table 1. Comparison with other algorithms

LBP Haar—like Proposed
Cascade Cascade Meptho q
Classifier Classifier
Recall 94.408% 95.849% 95.150%
Precision 82.535% 92.102% 95.874%

Table 2. Comparison with other Skin Color Extraction

Proposed

YCbCr Method

Recall 92.966% 95.150%
Precision 96.358% 95.874%
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