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Fig. 1 Point cloud registration procedure of the proposed method
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Tab. 1 Affine transformation parameters and corresponding image distortions

Parameters e I A ¢ ¢ 0

Image distortion translation translation scaling rotation rotation shearing
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down sample point clouds P.Q to generate down sampled point clouds P,Q
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Fig. 2 Flowchart of the improved RANSAC for point cloud registration

2 KBHMELRITIR

2.1 ETHEXZFLNEEINE

ARSCHT B2 R ae I i R MK 3 i, #52 {Uh Sony VPL-EW246, #H #IL & Baumer
TXG20, i 7 b, SR H 22 00 5% SU3E 4 AR ZR U A 1 4 % 6 AH A B - TS 8 3 &R G b S 805
EEIEy/ N N F

AR A7 S AR AT T W ROR R R A
i, & 4 Ca) FTE 4 (b)) 4351 ik 7 1 3 9 O i £ v iy
SR AE B AY K S v] DL H 6 ) e B R
ML FA 25 5 AR DU S A 22 R 2 0y 340, Ry
G b B R R AE 6 R B R R AT By R 8
AL AL BRET P Ao FE 4 (D) Bz AR SO i
4 PG R AT 88 BB 4 33 7 3 Ml Ak s 1 5 1 ik
7.

BS54 T PR R A5 3 0 = 4R 50 3 DL e

T2 WA XA . 5 Ca) D 5 Cb) 4 5112 193 A3 BRESRRNRRS
VO A B ) S AR 5 (o) R I R AR Fig. 3 Fringe projection profilometry system

JEAE ) — A AL B ZR v, DA T T T R b LT R S 0 A L
2.2 YSEERSTA

YE R LA AR S04 IR A SIFT S35 A1 ASIFT Bk X E 4 (o) A 4 (D) #EAT T FRAE 5 48 BOF DS i
[ 6(a) & SIFT 83k 2 U5 2] #9 MR RRAE 05, B 6 (o) W& 7E b FEml A5 2] A AR PE AT s %, &1 6 (e
JE ) ASIFT B3k $2 B3 (0 MR R AE A5 . B 6 () DI 78 DL LAl 1 75 3 A9 45 AF U e s X% . B 6 Ca) A



764 S, (2017 4F) 45 32 4%

L4 PRI A5 380 ) R B TR N L TR B4 A 2 SR
Ca-b) M A5 B (IR EE IR 5 (e-d) R Ca-b) 4T H 7 RS 5 1k 19 45
Fig. 4 Gray images and their histogram equalization results obtained from two measurements

(a-b) Gray images obtained from two measurements; (c-d) histogram equalization results corresponding to (a-b)
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Fig. 5 3D profiles obtained from two measurements and their relative position. (a-b) 3D profiles obtained

from two measurements; (c) relative position between the two 3D profiles
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Tab. 2 Feature points and matching point pairs obtained by SIFT and ASIFT

Algorithm  Number of feature points in Iy  Number of feature points in I Number of matching point pairs

SIFT 2488 3079 9

ASIFT 11040 10707 19
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Fig. 6 Feature points and matching point pairs extraction results. (a-b) Feature points and matching

point pairs obtained by SIFT; (c-d) Feature points and matching point pairs obtained by ASIFT
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Fig. 7 Results obtained by SIFT+RANSAC. (a) Matching point pairs obtained by SIFT+RANSAC;
(b) point cloud registration result obtained by SIFT+RANSAC
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Fig. 8 Results obtained by ASIFT+RANSAC. (a) Matching point pairs obtained by ASIFT+RANSAC;
(b) point cloud registration result obtained by ASIFT+RANSAC
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Fig. 9 Point clouds and down sampled point clouds. (a-b) Point cloud P and Q;
(c-d) down sampled point clouds P and Q
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Tab. 3 Numbers of points in point clouds

Point cloud P Q P Q

Number of points 28737 32611 3536 4331
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0.8375 —0.0790  0.5407 822.1472
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—0.5369  0.0653  0.8411 289. 2435




o5 6 1 TREEBE A JEF ASIFT EURAFAE 9 A A 0 = Be o 7 ik 767

AR A5 S PO P 8 4845 8 4 P 2 SR AN 10 (b) Bz s Al DL HR R v = I 2l Y

(b)

Bl 10 R ASIFT -+ St i RANSAC 3035 . BIA SO kA 2 45 28 . () SR ASIFT + Bt i
RANSAC 553545 2 A DL 204 5 (b) SR ASIFT+ ik i) RANSAC 553 45 3 1 i o 485 1
Fig. 10 Results obtained by ASIFT+improved RANSAC. (a) Matching point pairs obtained by ASIFT+
improved RANSAC; (b) point cloud registration result obtained by ASIFT+improved RANSAC
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Results obtained by SIFT-+improved RANSAC. (a) Matching point pairs obtained by SIFT -+ improved
RANSAC; (b) point cloud registration result obtained by SIFT-+improved RANSAC
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Tab. 4 Precision of registration results using different methods

SIFT+RANSAC  ASIFT+RANSAC ASIFT+ iy RANSAC SIFT+ kit RANSAC
4.16 mm 19. 52 mm

Method

Lpq 40. 76 mm 10. 59 mm
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On the Large View Angle Point Cloud Registration
Method Based on ASIFT Image Features

SHEN Ze-wan', LI Kai'*
(1. Department of Mechanics, Shanghai University, Shanghai 200444, China;

2. Shanghai Key Laboratory of Mechanics in Energy Engineering, Shanghai 200072, China)

Abstract: Point cloud registration is an important link for three-dimensional (3-D) profile
measurement. Point cloud registration algorithm based on image features can achieve this goal
rapidly. However, this method is not ideal for large-viewing-angle point cloud registration. To solve
this problem, a large-viewing-angle point cloud registration algorithm based on ASIFT image features
is proposed in this paper. Firstly, two-dimensional (2-D) matching point pairs between large-viewing-
angle images are picked up by using ASIFT algorithm. Then, three-dimensional (3-D) matching point
pairs between large-viewing-angle point clouds are obtained by using the corresponding relationship
between image pixels and point clouds. Finally, an improved RANSAC algorithm is proposed in this
paper to realize point cloud registration. Experimental results show that this proposed method can
successfully realize large-viewing-angle point clouds registration.

Keywords: point cloud registration; image features; affine scale invariant feature transform (ASIFT)

algorithm; improved random sample consensus (RANSAC) algorithm



