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Face and Facial Feature Detection under Pose Variation of User Face
for Human-Robot Interaction

ol Bf 27, &t 7, 8ol 8
(Taigun Lee, Sung-Kee Park, and Mignon Park)

Abstract : We present a simple and effective method of face and facial feature detection under pose variation of user face in complex
background for the human-robot interaction. Our approach is a flexible method that can be performed in both color and gray facial
image and is also feasible for detecting facial features in quasi real-time. Based on the characteristics of the intensity of neighborhood
area of facial features, new directional template for facial feature is defined. From applying this template to input facial image, novel
edge-like blob map (EBM) with multiple intensity strengths is constructed. Regardless of color information of input image, using this
map and conditions for facial characteristics, we show that the locations of face and its features — i.e., two eyes and a mouth ~ can be
successfully estimated. Without the information of facial area boundary, final candidate face region is determined by both obtained
locations of facial features and weighted correlation values with standard facial templates. Experimental results from many color
images and well-known gray level face database images authorize the usefulness of proposed algorithm.

Keywords : face and facial features detection, pose variation, edge-like blob map, directional template, eye pairs
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For each pixel p(x,y) in input image,
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Table 1. Summary of detection results for three test sets.

Test Set #1 (Lab.) | #2(Bio ID face database) #3 (intemet)
image (Non-glarin, CMU faces,
. g our Lab. (all cases) gianng Internet news
origin case, only) .
images,
No. of 270 Total 1521 Total 1404 .
. . . . 120 images
images images images images
96.67 90.53 94.02 89.17
FDR (¢
%) (261/270) | (1377/1521) | (1320/1404) (107/120)
DR (%) 98.52 94.74 96.94 9333
’ (266/270) | (1441/1521) | (1361/1404) (112/120)
i
WENNE | g8+02 | 20815 | 216%14 | 10%03
(sec)

a3 15, H|2E ME30|Ae) FATe] o,

) Fig. 15. Some examples of ‘test set #3°.

1% 13, HAE AEAM ] saiATe] o,

Fig. 13. Some results of ‘test set #1” (pose-variant faces). 2. 71& @veke] 3E4% Blilfor BiolD DB).
Table 2. Comparison with detection result of previous studies.
Jesorsky, et al. . Proposed
Test Set [13] Froba, et al. [8] method
Relative error
measures 025/- 0.30/- 025/0.1
(Eq.12)
DR/FDR (%) 91.8/- 95.67/- 94.74/90.53
1004 . . . . . A
R R s s S
Tl R G e Al
T - eo--r
= \ . O
= ) ) i i
3 ' ' et
5 —~— Jesarsky, [13]3
L Our method
S et
SR EE S
0,2 0,3 0.4

dieye) - relative error measure

23 16, 3 dEF RS HEES FET
13 14. HAE AE2d| A9 A ute] 4, Fig. 16. Distribution function of relative error measure value against
Fig. 14. Some results of ‘test set #2’-BioID face database. detection rates for test set #2 (BioID).
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