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Abstract

In this paper, we introduce a novel approach for automatic estimation of the
poses/degrees of human faces embedded in complicated environments. The proposed
system consists of two primary parts. The first part is to search the potential face
regions. First, if the input image contains complex background, then the potential
face regions are gotten from skin-color-segmentation and the isosceles-triangle
criterion that is based on the rules of “the combination of two eyes and one mouth”.
If the input image contains complex background, then we will use the input RGB
color image to perform the human-skin color-segmentation task to remove the
complicated surroundings. Then the result of the input image that is removed the
complicated surroundings will be converted to a binary image. If the input image
doesn’t contain complex backgrounds, then we will skip the human-skin
color-segmentation task. The input image will be directly converted to a binary
image. Secondly, label all 4-connected components and detect any 3 centers of 3

different blocks that form an isosceles triangle. Then, clip the regions that satisfy the
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isosceles triangle criteria as the potential face regions. The second part of the
proposed system is to perform the task of pose verification. In the second part, each
face candidate obtained from the previous process is normalized to a standard size
(60*60 pixels). Then, each of these normalized potential face regions is fed to the
face weighting mask function to obtain the location of the face region. Next, the face
region is fed to the direction weighting mask function to determine which direction
the matching face region looks at. Last, the face region is fed to the pose weighting
mask function to decide the poses/degrees of the human faces.

The proposed face poses/degrees classification system can determine the poses
of multiple faces embedded in complicated backgrounds. Experimental results
demonstrate that an approximately 99% success rate is achieved and the relative false

estimation rate is very low.

Key Words: Face detection, face poses classification, skin color segmentation, weighting

mask function
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781-787) fetti/@ X AL AR HERE (hierarchical neural network ) FiJLUE KIS 18 Al -
PR 2 R AT R B » FL(E — (8 8 AL M 22 B VO {0 B S8 (A B ( four
backpropagation neural networks) DUMEHEIZ R AM - Gong Z A (1996, pp. 265 —270)
/A3 LA Gabor 78 # ( Gabor wavelet transform ) FI14% p 3 546 i T 43 A7 T 4520 £
¥# %2R (pose eigenspaces based on PCA — Principal Component Analysis ) F7i & H i Al
RFE 45 (face representation scheme ) FEAARAESL - C. H. Lee % A (1996,
pp.1877-1889) FR T ARBBIMBE GHER - M ARERE T ESE - 5
SES - FIREEE A FRA LR EERG T RANES YR E AR - R it
FABBNEREREETUSRERS R - MES-EEES RSt RS he
— iSRS HIRES - BEMEHEN > B0 AT AEREET DA SR A
BREOIE - BTHEGAERBRT MM TREAROEGET, > WA
HIEFHZE R (hue information) 4 #EHEH: - KT > B— TEEEATGEDRANE
BIVIRE LR AR 5 MR - PRI A - TR R AR & 53 - Sobottka %A (1996, pp.
421-425) BRTRPCEREHHIERTAE S FE - FEER HSV EE e
( Hue-Saturation-Value color space ) EIME BT BB I SR A E - Dai Z A ( 1996, pp.
1007-1017) B T A5G (texture) SIBAEE AR — AR - P00 R RETE

S
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Find any 3 centers of 3 different blocks
that form an isosceles triangle.
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Normalize the
size of potential
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mask function

U
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direction it [::> pose weighting
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U

Display the result of the
pose/degree classification
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BT FARAIE (the direction of light) SEMAREIEH - [H6(2) R I8 AKIRGBE
Fh OREH LIS ANRCBE | () ZEMILFMARANRCGBYEEEEG -
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S e GEH > BAVEF MR (raster scanning) (SEREAEMA  BIRELNT) LESSK
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FROEH R AR B E TR 2% R (R. C. Gonzalez, 1992) & - &HHF L/
BlE - gt KMBBEABE "HERBN—ES, RiFPR—EZE=AF -
& s M= s B E At @ AR RS - R B EGeEEE " WE
IREEAI—E0E , AU SKREE=AF - BRLSE= AN =MEE L HEBEA
e O 05K B IR QAT R B S = A T 8 ML B 5 T LA 2 R M AR B 988 2 ( C. H. Lin,
accepted and to appear in Pattern Recognition ) « FFH LRI R/ T » £ FEEE
Bk RAER "A  GIRECHEBCGEREER | (Euclidean distance) %3t
BIBCE B AR E S E A% R EE - Rl BOIBRREARLLEGAER
KAKEE » 7r > HEREE PRI BOS B AR R g i B G AR )N - B— i BMIREAR
B R R B B R BE RE A B REF R FHHRIAVEEBE - B RMABARESREZE
BAEIRE - B BT - JIL  FERARHRZCHERMNE T AIREEE 2 MRS EE
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SRIAREREL - GIRBHEBE=ZFER =5 OB EE > MEsG) - i (XLY1) -
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(a) weight = 6770 (Looking right <20 & > (}) (b} weight = 6448 (Looking left <20 & > 0)

S i {d) weight = 5206 (Looking left > 20degrees,
(c) weight = 7656 (Looking front) (e} weight = 6754 (Looking right < 20 & >0)
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