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Stripe Boundary Encoding

Dynamic 3D Reconstruction and Pipelined 3D Modeling Based on
Guo Jiping Peng Xiang Liu Xiaoli

Li Ameng Yin Yongkai

(Key Laboratory of Optoelectronic Devices and Systems, Education Ministry of China ,
College of Optoelectronics Engineering , Shenzhen University, Shenzhen , Guangdong 518060, China)

Abstract An approach for dynamic 3D shape acquisition of moving object and pipelined 3D modeling is proposed

% |~ y
Based on a brief review of previously reported methods a modified sensor prototype to realize the proposed approach is
designed, which relies on color stripe boundary encoding. By locating the ghost boundary and removing its influence

on boundary tracking, it is possible to reduce the erroneous range data and improve the scanning efficiency
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Moreover, an efficient method for pipelined 3D modeling based on the registration using markers is proposed. An
interactive view planning method in the modeling is also presented, leading to an improved accuracy and efficiency for
registration and resulting in a modeling process with minimum range images. Experiment results show that the
proposed approach can not only reconstruct the range image of single viewpoint accurately, but also automatically
register the range images from different viewpoints, achieving 3D modeling in a pipeline mode
Key words image processing; 3D measurement; pipelined 3D modeling; stripe boundary encoding; view-planning
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Fig. 1 Binary stripe boundary encoded pattern
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Fig. 3 Encoded patterns used for proposed approach
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MEE SR LA WL 57 56t T 0 R AL H B i
G SRR AFAE IR 2 R R VA I DO T S BLAR 2 R
= ARSI s TR I BT R B . AS SO ik T RAE
AL B 5 T BR TR 2 BT s B TR VA A B0 - R OR e >
iR R D 0 SR AR T L B R AT i R T
R IER R . I ool DL 2 Bt FAL i) = 45080 DL
PECEIL I SRR €/ R NN S Y & S /i
ARSCTT i Hits BEAE R A PR 22 8] B — 030 B4 m]
fire t 240 B A Il SRR L5 Jvb 7 BR B = 00O W 3 14
R . R B TE ALV B 2 N R R ) B
PR — 2R A (R R O R AT AR 15 i Ak
RIEA

s
5

<~

JB o

C]

o WER=EEAGR; (DA ik =4 H 2

4 BATEEEEARE B B AR VT AL S AR s )
56 BE B W R B S R R A S R T
BN R [ i 20 % B 4008 D BC 31— A RE % K 15 02 B
PR R (RS RY 2y 25 DG T 2ok B2 95 R S EE B
25 D IEPEA I8 1 VT FC Ty 125 4 4% s 20 B T % B2 A e
VETC 31— s 2) W %A 18 A4 % A2 L U D i 4 4
UCBORAT HE AR ALY, B A SRR
1.1 HEREHECTE
TR 2 B304 1 D 5 ) RS2 Joit I a5 6 3 AH I 170
A4 5 FR AN () e 20 AN [ 400 5 380 1 S o S
PG — B [a — A h RN . SCERLIS AT ICP Jy i
EATUCTC , PR30 5 2t A 75 1) %) B0 s 8 32 500 L 5 /0 3



2888 ot 2

o i 30 &

(BN & NP E N IN R SR T Nl
Z N HAEREBINE W, A% R ERER,
i DB TR A s et 088 P SO =X DE i T e i A TR

CC 5 vk R = AL BR

Dy 3.2 Wik g CCD1 i1 CCD2 [6] 26 % 4 &
I 2 323 Sh WA 25 A 5L 18 1 A 7 40 4% 80 i TR 2
P b s MG G maE oy, A BS54 o 1 [
TEAR R AOWAR 2 0 8 7 7 35 X 75 s R AT
AR R D G AR BOF T3 AR A s B AR R 5

2) H bR a5 A5 B O A B AR 5 XL H ST AR A58 5 T
A 25 s s e [ L\E’J:Z’&L’fﬁ,ﬁﬁﬁﬂﬁﬁ%ﬂﬂ’%ﬁﬁ?ﬂ
e s O A8 A o AR R A 4SS D iy R SR AR A
I 20 2 a5 VG i g7 Xt 5

3) B bR 2 S DR L i o (/0 =06 13 45 B %52
BN A TR B R 22 [ 1) A AR G R L AR S R TR T
FE LA bR 2 A TR B 5 4 R DT I ik R e
R F A W R B BB O 6 4 D i e 25 i A AR
SR VEBC B0 e — M A b 3R A5 28 (iRl

K7 g5t 7 AR 20 A bR S R DL 2 2R
TG T HA 8 HILE ARG A BB iR 22 (e =

dCX, — X', T i8 % (%Zei) 1 RMS i %
i=1

n
2
€
i=1

n

o B8 4 T i X SR A SO AL Y

TR DL T B — S A 45

B 7 bRk R e R 2R
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Table 1 Distance error of markers registration

Pairs 1 2 3

5 6 7 8

Error /mm 0.0783 0.0201 0.0329

Mean error: 0. 0340 mm;

0.0253

0.0198 0.0310 0.0176 0.0473
RMS error: 0. 0390 mm
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Fig. 8 Registration of two views range data. (a) range data of two views; (b) registration result
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Fig. 9 Experiment result. (a) original object; (b) process of image collection; (c¢) single view range data; (d) registration

of two-views range data; (e) registration of multiple view range data; ({) point cloud after uniform sampling

(sampling interval:1.5); (g)~(j) the complete model
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