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A 3D Face Reconstruction and Recognition Method Based on
Passive Binocular Stereo Vision
ZHOU Jia-Lit ZHANG Shu-You' YANG Guo-Ping?
Abstract In this paper, we present a 3D face recognition method based on passive binocular stereo vision. We introduce

non-contact face information-collecting technique and use weak feature-detection method on static image to achieve face
disparity estimation. Furthermore, we employ phase-correlation in complex wavelet to perform sub-pixel small region
matching on the surface of human face, and reconstruct 3D point cloud information of human face. Neural network is
applied to obtain multilevel face surface reconstruction. Combining with 2D image of human face, we affine and normalize
the reconstructed surfaces, carry out feature extraction and recognition. The experiment shows that this method is robust
against surroundings, as well as the position and expression of human face. Moreover, it has high accuracy and quick

recognition speed.
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Fig.1 Binocular stereo vision system
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Table 1 Scale determination between faces in different expressions and shooting angles

C1 C2 C3 C4 C5 C6 c7 C8 D1 D2 D3
C1 — 0.854 1.342 1.682 1.663 17.494 13.393 15.106 13.338 15.409 14.257
C2 0.840 — 1.173 0.988 1.903 14.231 13.990 13.854 15.294 14.003 16.325
C3 1.324 1.576 - 2.001 1.435 15.346 14.245 13.865 16.132 14.447 16.235
C4 1.863 2.128 1.135 - 1.864 15.558 16.337 13.540 13.978 15.637 17.029
C5 1.647 0.437 1.753 2.012 — 16.452 15.196 16.346 13.890 15.569 14.591
C6 16.534 16.223 15.382 14.980 16.015 — 1.324 2.097 1.457 0.962 0.550
c7 15.346 16.479 14.890 17.344 15.345 1.239 — 2.091 1.189 2.003 1.769
C8 15.782 15.890 17.129 17.912 15.373 1.139 2.261 — 2.266 1.198 1.984
D1 16.498 14.598 16.676 17.120 15.337 1.357 2.159 1.112 — 2.490 3.109
D2 15.256 15.257 17.863 16.660 15.589 0.998 2.228 1.678 1.870 — 1.669
D3 16.367 14.509 16.712 15.893 16.739 1.809 1.294 2.227 1.749 2.119 -

R 1L R SR LS AL, 5 RIS

Il 2 94 %, L WA B1 5 B6 Hi B fL
M LB s L. 6 FLEAT A B AL e 7 ), Bl fig
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— it R R

X VA — A I FE A A I, AT PR P AR AL RS
Eosxd, PHE R (12) A B s 1 0 0 R B d, \T LA
RIL, SN Z T8 8 ol ] 2 48 3L
PR B d R FAR K, B TSR dH Ak Cl~
C5 5 C6~D3 (W 1 i), tWAEIR A S Mt AT
X JFHMNER T PAMERH, R AR
WL FE R AN K, X g T IRATR A T R A AR
A AN SR ) [ T DX 3 (Wl 8 BTo) JEAT Lot
PO, AHAE RN AR 2 B FUIE, T3 AR 25 i 3 — 1k
Mk, WFEA D5 5 D6 1AM RN 5.967, B
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