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3D Surface Registration Based on Angle Signature

WANG Zi-xuan

( Department of Communication Science and Engineering, Fudan University, Shanghai 200433)

Abstract 3D surface registration is a challenging problem and it has many applications ranging from 3D reconstruction to
object detection and recognition. This paper introduces a new 3D surface presentation approach for the 3D surface
registration termed angle signature ( AS). The proposed method captures the local geometry information of the given point
and encodes it into a vector, so it is invariant to rigid transformation. Therefore, it is possible to implement fast registration
owing to this simple representation. This method performs robustly against error of estimated normal caused by noise
compared with other surface representations. In order to enhance the speed of the algorithm, this approach selects a small
set of featured points and calculates their signatures. Registration is based on finding at least three points correspondence

between two surfaces and the transformation parameters can be calculated. The results of the experiments show surface
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registration using angle signature has desirable speed and accuracy.
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Fig. 1  Error of normal vector in 2D cases
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Fig. 2 Definition of angle signature

(2) fE i p WYL S PR FE M R R A, 0F 2.2 $MEREYIEER

B 5 5 p MIELAE p fi VIV L BB AR D 1) WA 3 2 X0 dhe 2R O 20K B2 A 4R v, 3 4R A
o B n A0 TR p SLJR R ER AR AR B B T R o AR, IR W] RE X SR b T AT B

(3) LA p hfl, B r 00 ORI S R 03 4 4 SR FH — FOB 00 07 2 B T A i
IS h— RO GBS 5 AE p HOBRAB AR B F R i A o2, 9 1B IR — 2 2 e 5 10 45 FF o B i A1
We @ 907 B0y 0 B BREC, BT R0 00— 26 g i S A A AL 1 4 4 A AT K
245 s 14 SO, SR AR R (80, SE USRI e

(AR 19 722 i ) B o W — & p, e 25 1) h 3 # 0E p 53T 3
(4)BAR Bk RS LS ML 4 semisy pop, B, W1 3 i,
TRAR S @ Ja TR 6 1 R KL pd

(S) 4538 3 54 Bk 4 15 50 40 45 S A, 15 51
B S 4 )

A 4 R I T ) 1 3 TR D £ UL ] g 1 2
1IE., 240 B 1A 2 T A8 AR R AR B | 5 — A \\\\\\:&/////////
0 2 4 4 5 HCWRE ST 00 0 2 8 4 DL, b 7 4

F 2 T ) 7 T 0 2 B b 75 L /4L TR ot "

54,1 DL T R 4 10 05 25 808 B A R TR RS T Y I3 p aiH9 3 BRI AL
ey Fig. 3 3 nearest neighbors of p
= o




5 8 1]

13k R AR B 2 4 A

(T3 43 T BT ifE 1541

T ket 28 N A SRR [ JE 17 13X kR i 48
RUEIEWE R 28 A O(logN) o F-#R 2 3 4~ ix
SRUT SR — A P, 4 d N E p BFIE P YRR
B LXFERT LS B A /i p S0 RS LA RRAE

~ d
~ (ppy +pp, +1p3) /3

Hrp,
—I<as<l

A BER T p SHHERIUTEE. BT AR

5 p M p (R80T A5 A A B DG, A TE WA AR

TNARREARAS . QB pos5OBR I 0 LA IR R S A

A >0, p s B LD AR R M EF A <0, p s

B 3 A SF- T

(a) JRUR Y B = HE

& 4

() B B AL (10% )

e B ARAT 11

(A1 3X R p LB H A A FESEH SR H A
ot B B R R AR T B B 4% 44, O Lol e i
[ A [ =1 (A, Bl e i Z B e . R 1R
TEHURFAE A5 I T € B I Ta), P 4 D 3 R AR Y
4R

F1 EEFER

Tab.1 Selection of featured points
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Fig. 4  Selection of featured points
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Tab.2 Time used for registration
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