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Segmentation Technology of 3D Human Head Based on Point Cloud Data

Yan Yi> Wen Zhigiang

('School of Computer and Communication. Hunan University of Technology. Zhuzhou Hunan 412007, China )

Abstract : The segmentation of 3D human body is the most crucial technology for digital fashion, digital body
measurement, computer animation and other applications, but the current segmentation is not very accurate. For the
shortcomings of head segmentation, the segmentation of 3D head based on point cloud data is studied. The method of
maximum distance and the method of approximate edge of convex hull are proposed to locate the feature points and the cut
section. An oblique angle of cut section is introduced to segment head. The experimental results show that the proposed

method improves the real time and accuracy of head segmentation.
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Fig.1 3D human body model
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Fig.2 The method of maximum distance to locate cut section
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Fig. 3 The method of approximate edge of convex hull to
locate feature points
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Fig. 4 The position of oblique angle of cut section

2 ZWHERREEEKRSH

ARSI JEIET Visual Studio 2010 Y MFC Z58
OpenGL JRIETE Windows XP #1F R GE 1SR IR
AT, TSk 5 AT 2 i AR T A 1
W B /b . NI 55 25 FOR R A AR AR AL T 5 A4
SRR S R . TR A9 0 F Ok e AU
PRI (1) = Yl N AARAST IR B 17 DR 4 0 1 Sk
PRBRL T HL S s e 1
2.1 OEELS BIFE S E

Xof 3 A S5 N AARASE AL Ry A ) B30 43 B EA T
S 1B e S G (35 2 = RS [ S VA S
FHERR B, DR AR F 2 S BES A
A, g A T AL T AR, B Ak At
RIS R AR BESE O(h % n), MEPLEIAETHERR 4
BRI O(n), N EHRRR G RE, A
R I O(nlog n)o THEMTA R | Mehiigt
THERR 0 R S R AR S8y A AR RE A i o 6 B 3k
5 KT A A BIOL S, ETE  A E 5 2 E AT o5,
AR R A AR 22 5%

P 1 FR R 3 B o B Ay MRS 50 1
FRF ) 44 R T A 45 SR H

FE 1 AT AR, AR SR R R Bk 67 43 )
FRAE S AL R IS SR — AR B LT, ARS8 )
FRIE A A 10 Jr i e Bt 1) b B S A0 5 4 3 A R 5
VRS P L T HEAR I Sk, ARSI ke A
ARSI AR 173, DA AL TR
S, B AE St b AT R
22 FHERSDEMIELLE

S 5 K 110 1) S B T o o B AR A R
A ERHE R, RO AR G /N EE R (I 1%
AR AR AL 2 AR -2 B KOV L B /N 1Y), AR
SRR FH T S50 1 RS B8 0 58 13 3 B AE L,
TR BE 7 T T i/ MBI VL o 3R 2 BoR oy 3 Rk
XoF 3 S A N A TR AR p55 437 B R A (b ik



$o 4 2 X, %

HET BB AL IR BB BIESE 85

B — (LIS BRI, 0, o, kB AR T4
BB TAR, 2 WEUNEEEBIRR, 5, WA
FRARLE , BRI B ¢, |z, - 2 &
SIIRIE e,-|e =,

R REHPHEE. BUBETHENEBELM
ARG FT R EIX EE

o

Table 1 The time contrasts of Jarvis method, Graham method
and the proposed method
SR 4 AL }jj‘?%ﬁ“ifﬁﬁj‘%ﬂ%ﬁiﬁFﬁ%’%ﬂﬂ‘l‘ﬂl /ris
9 = e B 51 4 3T & Hir T A S B
BE Y TR ik
1 20 877 47 32 15
2 22 136 63 31 16
3 18 363 47 32 15
4 20 661 47 32 16
5 17 831 62 31 15
6 17 777 46 31 16
7 20 421 47 31 15
8 22 354 63 31 15
9 20 366 63 31 15
10 20 968 62 32 16
11 23 148 63 32 16
12 23 712 62 31 15
13 21 844 47 31 16
14 21 351 62 31 15
15 25 318 78 32 16

x2 LHMEETFHIFHESMEERITLL
Table 2 The contrast of feature points positon for
head and torso segmentation

% 5 2o 2y 2 €10 €
1 0.747 2 0.767 3 0.736 7 0.020 1 0.010 5
2 0.780 4 0.797 1 0.772 7 0.016 7 0.007 7
3 0.730 1 0.746 8 0.727 3 0.016 7 0.002 8
4  0.6659 0.686 1 0.676 8 0.020 2 0.010 9
5 0.747 9 0.770 1 0.748 2 0.022 2 0.000 3
6 0.720 6 0.752 5 0.724 6 0.031 9 0.004 0
7 07413 0.723 3 0.742 0 0.018 0 0.000 7
8 0.762 1 0.769 4 0.760 9 0.007 3 0.001 2
9 0.7389 0.759 0 0.749 8 0.020 1 0.010 9
10 0.759 0 0.767 1 0.757 2 0.008 1 0.001 8
11 0.736 6 0.752 3 0.739 5 0.015 7 0.002 9
12 0.765 7 0.701 1 0.755 6 0.064 6 0.010 1
13 0.752 8 0.793 7 0.764 7 0.040 9 0.011 9
14 0.730 0 0.740 7 0.732 9 0.010 7 0.002 9
15 0.7215 0.730 4 0.720 6 0.008 9 0.000 9
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Fig. 5 Results of segmentation about head and torso
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