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A Study on the Improvement of the Facial Image
Recognition by Extraction of Tilted Angle
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In this paper, robust recognition system for tilted facial image was developed. At first, standard
facial image and tilted facial image are captured by CCTV camera and then transformed into binary
image, The binary image is processed in order to obtain contour image by Laplacian edge operator.

We trace and delete outermost edge line and use inner contour lines,

We label four inner contour lines in order among the inner lines, and then we extract left and
right eye with known distance relationship and with two eyes coordinates, and calculate slope in-
formation. At last, we rotate the tilted image in accordance with slope information and then calcu-
late the ten distance features between element and element. In order to make the system invariant

to image scale, we normalize these features with distance between left and righ eye.

Experimental results show 88% recognition rate for twenty five face images when tilted degree is

considered and 60% recognition rate when tilted degree is not considered.
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Fig. 1. original image,
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Fig. 2. Block diagram of the system.
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Fig. 4. (a)Original image.
(b) Application of Sobel edge detector.
(c) Application of Laplacian edge detector.
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Fig. 12. Example of face image for feature value.
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¥ 1. BSH13 BSH2 g 4te] &3 gt
Table 1. Feature values of BSH1 and BSH2 image.

BSH1 BSH2
Fe[0] 23.02173 25.50490
Fe[1] 0.608121 0.588122
Fe[2] 0.847026 0.872381
Fe(3] 1.368273 1.382087
Fe[4] 0.983414 1.005468
Fe[5] 1.456624 1.469729
Fe[6] 0.390935 0.393081
Fe(7] 0.390935 0.431290
Fe[8] 0.260623 0.274457
Fe(9] 0.260623 0.235249
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Table 2. Euclidian distance between each image.

......

Input | CPUL BSH1 KEJ1 PSHI HAKI
BSH2 | 0.346 0175 0433 0450  0.418
LHS1 JYBl JBGL JJS1 KKCl
0.59 0420 0415 0510  0.390
KDSI LGY1 KOl KONI KTHI
1120 0.339 0527 0478  0.646
KYT1 LDHI MJMI OJHI PJK1
0.559 0.688 0752 0579  0.528
$SG1 SYH1 LTH1 OSYl LSOl
0.572 0363 0.792 0406  0.394
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Table 3. Comparison of recognition rates,
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Fig. 13. Examples of feature extraction failure,

T3 14, 9 214 9] o

Fig. 14. Example of erroneous recognition.
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