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Abstract A automatic registration algorithm for point cloud based on feature extraction is presented for three—
dimensional point cloud data obtained under different views. The algorithm extracts the feature points according
to the variation of normal vector within various radius, and finds matching point pairs by using three geometric
features of local point clouds comprehensively. The accurate matching point pairs by using distance restriction are
obtained and the initial registration parameters are calculated. During the phase of accurate registration, the
improved iterative closest point (ICP) should be used to finish the second mosaicking. The experimental results
show that the proposed algorithm is more effective than traditional ICP in terms of run time and accuracy.

Key words laser optics; point cloud registration; change of normal vector; iterative closest point

OCIS codes 100.6890; 100.4999; 100.5010

1 51 5

e T R B A — A R OO T R R O A R T LA R IR B RO
HRe 3 o S0 ST 0 ) A T B 05 2 B A5 5 1) = A AR T DR T 1A B A SR 1 R
FE DN 90 AR fRFF i 75 R e o S P 05 22 10 0k Bees] 265 10 1 26 1 5 3 25 (ICPYRY 5 , 324 e JE LT
0537 5 AL R B R 5 B 4 1 L BV AN 5 25 P74 A 0 R LA 25 0 0 i R R 22 K
e JIF L 24 R85 48 AT 15 DG 0 77 2 R IS 0 A R 0 1 D R 5 3 TR T B A T M T A 1) A
ST AR AT DR B A B X UG - — 6 2, T S B A A AGHE AT IR A 5 2) T T A IR
IR T A 05 25 0 T T A 7 — 5 3) B AE BRI , 1) A0 S TGS 0 0 2 0 JL AL AR V8 L bk vt
s I B A 2 B AR B TR (EL A B 7 e o S A 2 T 4 R A % A 2 B N

%5 B H: 2014-08-19; Y 21 f& 2 F5 H #3: 2014-09-29

EEWE: HEARP¥IE4(51175081,61107001,51475092) H & #0155 554 (20130092110027)

EHEBN: 8 IR1988—), B Wi LT84, FTMF =4l = K R A B4 J5 10 (97 5% . E-mail: whhbb@163.com

SURE A 5 CHE(1968—), 5, #8224 BRI b B =2 A AR A R B4 T S I Y
9% . E-mail: dafp@seu.edu.cn(@{%ﬁ%/%/\)

0308002-1



S I S
25 K R R 2 ) R R DA M P R AT — JE SR, 7 U A AR AT 3 0 0 R AT I S A i e A LA
L VE B 55 3 — L W58 . 1 TCP RS B JE I B B, oh T W0 (AR B (9 JE2 R AR A0 45 AN AT T 76 A ] 3000 4 2% T T 3¢
T 1) 5 2 Bt 2 A R D) DAY sk o e 9 4 0k ) o T 0 i e S {ELA E — 2B W 5 09 D7 1l
B 3 s 2 B E R BT AT AR B TR, R SO AR DR B T, 45 G Rt Y TCP Ak i — R M
BB AR A A K =Rz J LT REAE 1 A S B HE T %

2 BEAS

TR E BRI A0 45 25 2 3 I o 0 7 SR A o 1 A B 13 38 75 AT 3 4 0 (E (SIN) X 4 2 B4R HE A
W50 PR IR H A AT S A 058 R U/ T = Bl L 4 A0 Rl IR 3 R S 24 o 4% S
I A X, R T /N 6 SR 00 50 4 I 56 0 UK D I R Ttk 1 TCP BBk AT — R B . e
R PR P 1 BT

normal vector exists or not?

establishment of yes
normal vector

I feature point extraction|

'

calculate three geometrical
features of each feature point

!

establishment of corresponding point
sets for each point in feature point set P,

!

elimination of wrong point
pairs and calculation of initial
registration results

{

acquisition of accurate registration
results using improved ICP algorithm|

meet the iterative conditions?

yes

no

termination of algon’t@

SR E S |
Fig.1 Flow chart of the proposed algorithm
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Fig.3 Registration of bunny model. (a) Original data; (b) initial registration by the algorithm in Ref.[10]; (c) precise registration by the

algorithm in Ref.[10]; (d) initial registration by the proposed algorithm; (e) precise registration by the proposed algorithm; (f) registration
by Pickly ICP algorithm
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Fig.4 Registration of chicken model. (a) Original data; (b) initial registration by the algorithm in Ref.[10]; (¢) precise registration by the
algorithm in Ref.[10]; (d) initial registration by the proposed algorithm; (e) precise registration by the proposed algorithm; (f) registration
by Pickly ICP algorithm
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Table 1 Experimental datas comparison of three algorithms

Data of Algorithm in Ref.[10] Pickly ICP The proposed algorithm

3D Models  Iterations ~ MSE /mm Time /s Iterations ~ MSE /mm Time /s Iterations ~ MSE /mm Time /s
Bunny 15 0.0892 39.7550 126 0.1963 53.2890 16 0.0796 41.1580
Chicken 13 0.3047 21.0342 121 8.3781 28.9127 13 0.2019 21.5694
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