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Stepwise Refinement Approach for Registration of Multi-view Point Sets

XU Si-Yu? ZHU Ji-Hua? TIAN Zhi-Qiang’ LI Yao-Chen' PANG Shan-Min!

Abstract For registration of multi-view point sets, this paper designs a reasonable objective function. This objective
function allows to easily decompose the multi-view registration problem into several pair-wise registration problems. It
also considers two important factors: 1) each point set contains regions, which are non-overlapping to all other point sets;
2) the point set attached to the reference frame is more important than other point sets. To solve this function, it then
proposes a strategy of stepwise refinement: Given the initial registration parameters, the pair-wise registration algorithm
sequentially aligns each point set with the coarse model, which is reconstructed by other initially aligned point sets. Then
the pair-wise registration results can be immediately returned to refine the coarse model for registration of other point sets.
Accurate results for registration can be obtained by multiple loops, where each complete loop is comprised by traversing
all point sets. Experimental results carried on public data sets demonstrate its superiority to achieve registration of
multi-view point sets.
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Fig.1 Multi-view point sets acquired from

the Bunny model
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Fig.2 The framework of stepwise refinement approach for the registration of multi-view point sets
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Table 2  The basic information of testing datasets
Armadillo Buddha Bunny Dragon
i 12 15 10 15
BUSH 307625 1099005 362272 469 193

3.1 SEMIE

N T B UEAR SCR B 2 A DT YA 1) £ B
AISCH A Bunny A Dragon $iffa S0 K % & H &
D3 HL R 25 18 2 UE WU 2 R R 1 52 25 SKORG SR et

(SRICP). F % & 7 28 X I 8 45 SFORS S DA S A
SO Y 7B 5 SR RS G (SRWICP) HEFT T 955
WA, PR L T IR I A SRR SR S A AL
{E: 5H0 T 5K %L (SReICP) A1 —fE A B %L (SR-
bICP). Hi2 R i A% SC T 1 45 50 B iR 8, I
FAE I OV B B TR R, S HETERT 80 %
() SR TR EE 1, A5 HETE IS 20 % 1A S IR TR
0, DA el T IR I T v SR . 5200
SR A e B T A B T M B
It DA AE N 22 00 £ 2 2 T M S W BRI BG . SR )5
FH R (R B 5 W AT 2 00 0 1 T, 54 B O T
WELESE ARy tom YN0 S T K HO S ) 51 W 1 T
CESURERE, TTDASE SRR MR 2 e S I
er = 2 SN [ Rim — Riyllp FITRE I ¢, =
LS Mim — tigllo. 3 310 T &R WL L
SR FITXT R AR S 5 5 AR MR R (2% . 3K
TR 5 LA 2 RR 35 47 ).

% 3 ST ST 01, T84 RORS 1A S 7T DA
ACH W e R 2. S RN 2 R 2L ), R
(700 F8 TSR AR A 1 5 2 W 00 2 T 5 = T ok i =
DR IER, A R A R A X 0, T 2 AR 2 WA 1
i M 25 S RS T, 0 75 2 L 1 i 7 i S 4
LS. BAh, TR NS 2 1 I o S R
SR, FERO MR, A0SR A A ) PR 2K T S50
3, VT A3 25 2200 £ M RS JEE . BT B B
% R 5 T B T4 b, 6T R TS 4 i
X, B IE AR AR, TR E A
SR RSN, B A IR S K A S T
RIS e, A SRR AR MRS . TR S
DA A 5 T LA 50 25 v R B B S0 R A 2, SR
VI 550 3 405 8 22 05 T A ST O B ke, T i st
BIAFS RO EE Z R, 55 AT R I Y A
WELE SIS0, 5 O B 308 3o BT I 2 5 L
T, AT A EM A S ST L BT
H B TR, A% ST 78 2 ROk Sf w7
DA RS B 2 A T 25 5
3.2 SCIANTEL

AESERelr, 57 SOTFAR 7k 55 264 B A7

3 AFPIZ ORI Y e 4R

Table 3  Registration results of different stepwise refinements
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Fig.3 The framework of stepwise refinement approach for the registration of multi-view point sets
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Fig.4 Comparison results of competed approaches under different noise levels
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Fig.5 3D reconstructed result of scene based on the multi-view registration approach
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