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A 3D FACE RECOGNITION-ORIENTED EXTRACTION ALGORITHM FOR
EFFECTIVE CONTOURS ON SAME SECTION

Miao Shuyan Jin Zhong
( School of Computer Science and Engineering Nanjing University of Science and Technology Nanjing 210000 Jiangsu China)

Abstract In light of the study on the robustness of 3D face recognition system for changes in expression and guise we propose a face
recognition method which is based on effective contours on same section of faces. First the method corrects the face roughly based on the
normal vector of the nose tip area manually calibrated and then makes precise guise correction based on the ICP algorithm of the front faces
with natural expression in same standard. Next the method calibrates the precise position of nose tip and exiracts two contour lines of
horizontal and vertical each passing the nose tips on the same section of different faces. The threshold method is used to extract the effective
contours passing the nose tips and the ICP algorithm is used to calculate the similarities the recognition results of two contours are then

fused. Experimental results show that on CASIA 3D face database the method has better robustness on the changes in expression and guise.

Keywords 3D face recognition Tterative closest point ( ICP) algorithm Same section Effective contour Feature fusion
ICP o
0 o
Zou ’
N o Chang 6
o ICp
o 3D
1
N Al 1
1.1
o Xu :

° Pan } 3D_RMA 12014 -05 - 15, (61373063) -

Eigenspace ~ Hausdorff o Uchida ¢



10 245
100 -
o 50 ! o
0 -
ICP
Yo
° -100 °
-150 -
" " 200 R
-250
-150 -100 -50 0 50 100 150 200 250 ICP °
X 4 c¢m
. ICP ) )
ICP o
o 1 o 1.3
1.2 ICP
ICP Besl  Mckay 1992 10
P Q. ICP
no R o
T 9
1 < 2 -
E(RT) =— , = (Rp, + 1) (1)
v &y e Chrs )| Vi = by o by Vo= 00
(1) ’ 1 R RV, =V
_ ” [%
o RS
ICP N w=(w, w, w)o, R
0 cosf + w>( 1 = cosh) waw (1 - cosf) —wsind wsing + ww (1 - cosd) 0
R =1 +wsinf + w’ (1 - cosh) = %ﬂzsiHG +w,aw (1 - cosf) cosf + w?( 1 - cosf) waw. (1 = cosh) — wusiHGH (2)
Dwxwz( 1 - cosf) - w,sind w,sind +w,w. (1 - cosh) cosf + w (1 - cosf) 0
D 0 - w, w), |:| “ ” o ICP
w = B w, 0 - w, Ho 2 3
L w, w, o U °
2 ICP
150 - 3
100 05 2. 1
50
Yo Yo
-50 05 °
-100
-150 E : 0.6
-200 Vi LESARR, W, -l5 , 04 -
-200 -150-100-50 0 50 100 150 200 250 -1.5 -0.5 05 1 0.2
X y o
0.2
2 ° -0.4
06
1.4 ° 4 o8
. 1
1CP 12 -
Icp -14 Co Co
1.2 -1 -0.8-06-04-020 02 0.4 06 0.8
° 0.6 X
04 o 5
0.2 4
o y o °
-0.2 0 0
0.4 -01- 0 e
-0.6 -0.2 i i
-0.8 z-03 Va z-04
-1 -04 . 4
12 05 o !
-14 ; o -08 !
-1.2 -1 -0.8-0.6-04-0.20 0.2 0.4 06 0.8 o .
° X “12 08 04 i 0 04 08 08 04 0 04 08
X

ICP



2015

246
10 300 1 14
420 2,
6 cm o
2 cm B 1 2 o
6 cm w, W, 8
: 6 o
005 - v 01 3
0- e - 005 "
Recognition rates
005 e/ z 0
7 01 N ) -0.05 0.9
. » ) o s m
02 «“\‘ 015 07 /]_MA—'«’_\*
-0.25 .02 RN )
03 025 } e 0.6
015 005 0 005 015 025 04 03-02-01 0 01 02 03 0.5
y X 0.4 —&— Test set 1(Expression)
’ —4— Test set 2(Pose)
6 0.3
0.2
2.2 ICP 01
T W
ICp 0 01 02 030405 060708 09 1
. _ 8
Dis(L, L) = E(RT) (3)
1
o I,Ul
1 0.6 89.00%
° 2 0.6 80.77%
ICcp
0.6 84.57%
7
) § —+—Pearson 1 0 ——Pearson 1| 9 2 o
0054, 4 —H—Pearson2 005 —+Pearson 2 Recogpnition rates
, 0l l % ‘a I
3 0.9
015 - -0.15 /
V osl”
02 02 ‘\‘- 0.7
-0.25 - . . o
015 0050 005 015 025 0'25,0,4 02 0 02 04 06
/ * 05 045
0.4 —— [igh45~90E
7 03 —4— LW
)
ICP 02 -
“ ”» 0.1

o

Dis(P, P,) = w, xDis(L,, L) +w, xDis(L,, Ly,) (4)

w, +w, =15
3
CASIA 3D o
o CASIA 30
5 . 10
14 o

0 P S Wi
01 02 030405 060708 091

wy
0° ~ 45° 0.9 85%
45° ~ 90° 0.9 79.82%
0.2 78.33%
0.2~0.8 89.47%
° 10 3




10

247

Recognition rates

0.9 " EaEEES
08 ///:w”/ ey

: —
07" S ]
0.6 —

e

0.5 P
oal ~~ —— X%
03 ——

. —=— AR
0.2 ——
0.1

0 W
01 02 0304050607 08 09 1

10
3

Wy

0.6 93.3%

0.9 81.67%
0.1~0.9 90%
0.2~0.9 90%

4 6
4 o
4
1 2
71.67% 85.47% 79.72%
85.33% 82.85% 83.89%
89.00% 80.77% 84.57%
I

2008 20(7) : 819-829.
Xu Chenghua Wang Yunhong Tan Tieniu et al. A new attempt to face
recognition using 3D eigenfaces C //The 6th Asian Conference on
Computer Vision: ACCV 2004: 884-889.
Pan Gang Wu Zhaohui Pan Yunhe. Automatic 3D face verification
from range data C //IEEE International Conference on Acoustics
Speech. & Signal Processing 2003: 133-436.
Naohide Uchida Takuma Shibahara Takafumi Aoki et al. Koji Koba—
yashi. 3D face recognition using passive stereo vision C //IEEE Inter—

national Conference on Image Processing 2005:950-953.

[=)}

2013 30(5) : 15614563.
Kyong I Chang Bowyer K W Flynn P J. Adaptive rigid multi+egion se—
lection for handling expression variation in 3D face recognition C //
IEEE Computer Society Conference on Computer Vision and Pattern
Recognition 2005: 865-891.
.ICPp I
2007 12(3) :517-521.

] 2013 10( 8) :4546 126.
. J.
2010 46(23):14.
Besl P J Mckay N D. A Method for Registration of 3D Shapes J .
IEEE Transactions on Pattern Analysis and Machine Intelligence

1992 14(2) :239-256.

(

LBP

219 )
ESHULBP
ULBP
ULBP
ESHULBP
. ESHU-
) HOG J.
2011 33(4):134438.
. HOG
1. 2013 49( 1) :217221.
) 7.
2012 32(4) :259262.
. 2012 36(13) : 140444,

Xiaoyu Wang Tony X Han Shuicheng Yan et al. An HOG-L.BP Hu-
man Detector with Partial Occlusion Handling J . Computer Vision
1997: 193499.

Navneet Dalal Bill Triggs. Histograms of Oriented Gradients for Hu—
man Detection J . CVPR 2005 1(20) :886-893.

Tuzel O Porikli ¥ M Meer P. Pedestrian detection via classification

and Pattern Recognition

on Riemannian manifolds J . IEEE Transactions on Pattern Analysis
and Machine Intelligence 2008 30( 10) : 17134727.

Qiang Z Mei-Chen Y Kwang-Ting C et al. Fast human detection u—
sing a cascade of histograms of oriented gradients C // Computer Vi—
sion and Pattern Recognition ( CVPR)
ference on. 2006: 14911498.

Wu B Nevatia R. Simultaneous object detection and segmentation by

IEEE Computer Society Con—

boosting local shape feature based classifier C // Computer Vision
and Pattern Recognition ( CVPR)
on. 2007:1-8.

Tuzel O Porikli ¥ M Meer P. Pedestrian detection via classification

IEEE Computer Society Conference

on Riemannian manifolds J . IEEE Transactions on Pattern Analysis
and Machine Intelligence 2008 30( 10) : 17134727.
. LBP
J. 2008 16(4) :696-704.



