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3D Facial Gender Classification Based on
Multi-angle LBP Feature

ZHAO Hai-Ying®2?  YANG Yi-Fan? XU Zheng-Guang?

Abstract Facial gender classification is a challenging topic,
and it’s still not perfect until now. In this paper, we propose a se-
ries of methods of gender classification based on three-dimension
faces. Automatic front-pose adjustment is needed through local
region iterative closest point (ICP) registration firstly; then we
do pitching rotating and extract multi-angle LBP features from
depth thumbnail map in different viewing angles; at last, we
use support vector machine (SVM) classifier to do training and
prediction. This algorithm has been experimented on CASIA
database, and for the neutral faces in this database, we can get
a highest correct classification rate of 98.374 %.
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Fig.1 System diagram of 3D face gender classification
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Fig.2 Attitude correction effect based on the improvement of
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Fig.4 The limited scope of the effective point cloud face
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Fig.5 Mapping between cloud point and the pixel grid of
thumbnail (In the practical application, the grid size would be
smaller.)
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Fig.6 Depth thumbnails map after transform
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Fig.7 Generated depth thumbnail map conversion from point
cloud data

2.2.3 ETREHEMER LBP $H{ER

LBP J& Ojala 557E 1996 42 H 1, et H T ik &
B AL AR AR 2 BT AT s L T R 4R
Iy [ro-18], ZKIE)\H”%F%“MMI%&HLJ& ST LBPs )
AR, DASRIR i T4 (R4 OC A S

FIA LBP mgwtd b, HAE8 73N e raifE 2, H
SR B TG B A SR g 1R Db B AG EAS R
I TR 3R AR 0 R B 1, S LBP Sk H 2 2 1) o A
AT S LR B AR RS A AR R, Y DG SRR L
N ) 25 TR AR AT . IR )R AT 30 LA AR B 1) 5 s 2k, A8
TS24I A1 P O 22 1R B2 0. B0 0 1 1) 28 T vp B O b IR 2%
AR A, HgwiS LBPs1 = (00000000)p—o, — & fi %% ff
JE NG AR E . BB 7 FIRFEARLIT LBP A # )5



9 14 BGIELS: BT 2 M LBP BHE 0 =4 ARk 5 432 1547
B LBP AR E R I 8 Fias. WL B E L, 2 30 M
LBP A4 5 (07K 50 B 40 W A0 T R, 2K FEBIf 51
ey 0, B9 T R A i S 2k 1% 3D Al : -
gy L SYMOER ks
S
Fmsg T
93D AR "
- AR

K8 HIR A B 34 i) LBP AR AE K
Fig.8 LBP feature graphs generation from the depth

thumbnails map
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Fig.9 Depth thumbnail map and LBP feature graphs based
on the difference of pitch angle
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SO 0 SR AT A IR B de KA S R R S S e A
Aedr il eBe s, I B RAMRU/EAR JELetE . MYtk
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FRAE, L 4R R AN & 51— 0 528 2 18 21 1 4 250 X
W) = o NS D) 3 A 10 1 ) 2 e v o D U A T
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Fig.10 System flow chart of 3D face gender classifier
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Fig. 11 Iteration error change curves of Experiment 1
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Table 1 Classification results based on different pitch angles
RS A KRR AIE LBP i1k
EAm £ i Ry o> N WA R
() FE#%E (%) Uik Zi EwmE (%) Ut &tk
+25 92.683 5 4 95.935 2 3
+20 92.683 4 5 96.748 0 4
+15 89.431 7 6 91.870 3 7
+10 90.244 8 4 92.683 1 8
+5 92.683 5 4 86.992 4 12
0 93.496 4 4 87.805 2 13
-5 89.431 5 8 89.431 2 11
—10 86.179 7 10 85.366 4 14
—15 86.992 3 13 86.179 5 12
-20 86.179 2 15 81.301 8 15
—25 76.423 2 27 78.049 11 16
%
100
95
g oo}
g
£ g5t
=
Z s
é 751
5
70}
—0- Depth thumbnail map
65F |——LBP feature
60

=20 -10 0 10 20
Pitch angle /degree
K12 AT AR EERT 53 28 IERA 2 1 5 )
Fig. 12 Different pitch angles to the influence of

the classified accuracy
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7N,

TSR 2 A 13 TTLURIN, 4 18] 43 3% 26 1) A8 1k
XS o I e A 2B 1. = o s W S R R
— MR EIVE R —AFAE, Foor HEER 1)K/ B R B AE
) R AR, T I PR s B R B R T R ds B A #E
THE. SIS R, T = Y 2 e A TR B e ] R LA
i LBP [, AR HE AR 5y I BUE 35 1535 ~ 45 R FE I
BRI EGEERR. 7R RS TN Z 5 RREA
IR BNME S, S A TR 2 B AR. X 5 A3 bk
I ZE SATAE T NSRS R A B & — B0

R 2 AFEGHRRIN )AL R

Table 2 Classification results based on different resolution

7 PRI R BERFAE LBP §F1E
Vg i S W R g WA R
EfE (%) St af EfE (%) S it

18 x 18 86.179 13 4 91.870 3 7
22 x 22 86.992 10 6 92.683 3 6
26 x 26 86.992 9 7 97.561 0 3
30 x 30 89.431 6 7 96.748 0 4
34 x 34 92.683 4 5 96.748 0 4
38 x 38 92.683 4 5 95.122 1 5
42 x 42 94.683 4 5 98.374 0 2
46 x 46 91.057 4 7 98.374 0 2
50 x 50  90.244 4 8 96.748 0 4
54 x 54 89.431 3 10 97.561 0 3
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Fig. 13 Different resolution to the influence of the

classification accuracy
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S A3 BIVE I 73 S A, TR S AR ER R 3 RN I
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