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Abstract

A Novel Algorithm for Registration of Point Clouds
Lu Min Tan Zhiguo

Guo Yulan
(National Key Laboratory of Automatic Target Recognition , National University of Defense Technology
Changsha , Hunan 410073, China)

Iterative closest point (ICP) algorithm is widely used in multi-view fine registration of 3D point clouds,
difference exists to initial position of the waited registered point clouds

precision permission

initial registration position for ICP. A new coarse registration algorithm—iterative least space distribution entropy is
proposed based on the space distribution of point clouds
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while its accuracy and convergence to global optimization depend on initial registration position. It fails when a great
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Coarse registration aims to provide a good
initial registration position for ICP and it owns a high efficiency and can realize registration without using ICP under
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and the concept of entropy is used for describing this
remote sensing; 3D point cloud; interative closest point; registration; entropy
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distribution law according to information theory. Experiments show that the proposed algorithm can offer a good

RO
VLR (LR T RO A 5
1L R 69 LIPS 5 SO U B 6 05

N
TR LIS ECHE » HLOG B 3k 1 12 2 {8 159 5 26 )5 3 4

G R 1 D 4 5 1 L (ELIG
Bl RAEA R AR ZRH . DI of 5 88 A [ 4

CA7 3 2 DL K ) 42 JR) Bt
L B SCE AR AR R BE b A T o R4 K0 (9 )
U PR AL E . ORLDFHE SR AT A R B ICP 335 X
o B
ST I BAR KA A R B R L B AT

P14 PR AL B A BESR L SCRRET R 388 A% 303k A

YD) Sk G A 100 46 DI 22 6 26 B8 650 v {EL SRR AR 5 ST
HRL8 . 9 Ja i 42 UL A 4
T B )2 B PR A A R AR IR

FEREHE,
(ACPY Rk Je Hoplet s, ICP St — A 1

SFAE A . - UC g 4
PLSE BUORLF 4  (H % RS AN L ELR
PR

KR EE. 2012-07-12; WAEKRFS HE : 2012-08-28
EE T/

AR A (FMD
ACFERT s SCHR[10 ]38 33 51 A 225 55 09 7 16 ok SE B S
E-mail: 510118595@qq. com
5 i &

SFAE SR L
HEWE : HRARPEIEE 60972114 A ({4 J5 A2 4L 42 (20100481511 Bt By R AT
PN .

X L8 S SR — MRS AL T B AR

s 2 1989, AR A IT AR, TSR OB TR R AE A # % A 3 H AR R B EE Ty T IF 5

977 Bl m %, FE N EG AL B A 3h B AR UM AE S T A 5E . E-mail: lumin@nudt. edu. cn
1214004-1



i

# ot

RIS AE B b BRI A E & FEF N H. B,
FERFSE 5 2 25 1) o A 9 S Ak L, ) A5 098 H i i
W& A SCHE T — Bl B A ML DF R A D
25 [8) 43 A i 75 (ILSDE) » 2R 415 B 1) M 1 %% FH bR
MaME RS B bR s = T T P05, I 0 i
i 7 ICP,FM-ICP 3% 1R &% /N 25 [6] 43 A3 0 i
(ILSDE-ICP) = Fh 3 vk (P RE .

2 A A

AT WG R A RS B 20 ) 8 = 5t P
MO, HAEFR — M tr RO S|P, MAEEL]
HHEET —& W% e fr%) . P f Q) 1R
e =N Y Ny

JPI = Ra1sB1»71) X P+ttt sta)

10 = R sy) XQ+ 1ttty o)
K RCas s y) WIREEHBE (2, vty st ) NP BB R A
asBey SRR GE Z Bl Y Bl X Rl i g e B 0 BR
FA st oty st = A AR BRI IE J5 10 19 B8 i TiE B A
M R(a.B ) A RIRH

(D

cosag —sing 0
R(a,B:7) = |sina cosa O0|X
0 0 1

cosf 0 —sin 1 0 0
{ 0 1 0 {O cosy —siny }(2)
sinf 0 cosf 0 siny cosYy

At 2o e BOAN [) F9 BRCHE Af ASF- A% 4, T LA 3 P
QAR B A2 e (1 i = Bt Py A Q) TR
P B LR BRI Py R Q) AR LS Y AR R
Hif 2P Bl a2 P M Q..

PhEe I AR I AE - D MLDF 8 WS i PF 3k
4 I P B BB (0 B 07 B 5 20 RS 1 BF 4 L TR PR 4
(LA E L N ICP Bk A i f 4

3 ILSDE-ICP

K P ICP Bk AE AR 2 S0k h © 28 3 41 1
AL AEBANEN . A SCE LA R PF 4 Rk
AT SE . ML PP RGPS O T D e SR PR % 2
ML PR . VR KL PE R T IR R T B0 %) 55
TRRSEI, N T A G i PR S,
3.1 EEHHE

X B2— MY E. A N FEUE, 557508 a)
az st san s I H R EUE R BEEE R

po = P(a)si=1,2,,N, (3)

HH D) b= LI Pla) Wy a, BRI,

f6 o L 7 0 A2 5 26
VI A B D £ B
R T LT 6 o 2 S0

H(pisprseespn) =— 2,’0;1%?;. €Y
HRAE A5 B8 AT AT AS B 0 PR B A i K, r
THfEEBEZE,

TR RS R iR S B AR = 4E S ] b
TR e Fe o3 A i HAT — 5 WAL o X Rl
WO T IR RAE ST AT LA b S B AE R A s
Bl . X T HOE A = 4R A W AT B A s s P
QA o 23 8] (1 43 A5 5 1 2 i Ak i AR X7
SUEAR G B s s B AR R AL )N B A S (] Y
AT R R . NE B RS ORE k&
WR A BE A (2 23 0] A AN B 7 PR/ 5 Sz s AN 67 B
R o i 25 25 (6] 1) 23 A A8 155 2 s TR B AN i
PERLEOC . X TR PRI R = 2 HAE ] — A A A
RN SEE T PR AT DA B R A 6 s S TR 0 A
S d Y 5 A ] A3 A E R ) X
P AR P RS, Y PAQ KA TR,
OB T I i s 25 () B S i PR3 K. IR A%
E QR DG R VA R R AN TTR = =g 1 o ]
AR AN 1 M AR R A L 35 IR R R S 26 AR BT
FHR o8 BORT DL A b Al 3R S5 2 3 8] 20 A AN A 2 1 1Y
RN S AN R 1 /N TE 2 H T AR X 67 1 DR /) ke
FERY

UL, 2 05 2 S BB B A s 53 () Ak o SF- Al
AR o G I AR XL B /0N » a5 s 5 ) 23 A AN W o P e
ZIN S DT 5 /0 5 25 4 T A S 150K 28577 IF s AH X7
AIR/NDRSE T R 25 3 ) 23 A1 AN B 8 1 08 R /0N T
PRE I R B AR AL A . SCIRC12 M R s B 5 1)
O3 A BERAE R s 19 N BB AR AE S O R L T I
JE Ik AR RS AAGTE . SCHRCL3 i ) 2 BOZ R A
T BAR G B TR RO .

Koo DALE N B R 8 AT = 4R A%
A WS TE] B A 4o A A A il O 1] A AEAR B H nx
ny sy W RN N

ny = (Tpax — Toin) /Lo 1y = (Yoax — Youin ) /L

Ny = (Zoax — Zmin) /L (5)
UM Lo s Tonin s Vs » Vi » Zmax » Zin 73 B N S5 D AE
XY, Z A bRy a] b d KA 5 R/ MEL .

1214004-2



5 A

—FiHT B L PR R

G — DL TS N S n(iaja k) s
IR S B T WS NI ERE pGaja k) s
HEA N
n(i,j.k)
-~
i =1,2,uny; j = 1,2, yny; k= 1,2,,n,,

Mz D 1Y% a3 A i (SDE) & XN

i=1 j=1 k=1

3.3 SDES5RZHHHXER

I =R DR R OC R L U B ) R AR AR
A — AN AEF R AR Z R — 4 (1D) s LA
PR R A R Z R 4k (2D) 5 A o &2 R hE
AN BFRZ o =48 (3D), DI T8 M2A2 B4R
) A 1 AR K s P A Q (el #6) S A1 fn 4] 1
7R 6

D —4k

BREIEEMHM as % ar =50, = 15", M S5
s Py Qo

[P, = R(5.0,0) X P

10, = R(15,0,0) x Q'
B Pyt P %¢ Z St Bsh 41 e % 5°19 8,0, th Q % Z
bt i R 15°75 31,

(8

1 @ B ®)
£ £
N 2 = N2

0 r.

} s B

”/z(z)z -572 Xom\ 1’/27 522 Xom
B 1 g M2A2 AR A TP R Rs. () 55 Ps
(b HZ%EQ
Fig.1 Point clouds under different views of tank M2A2.
(a) Point cloud P; (b) point cloud Q
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Fig. 2 Relationships between SDE and rotation angle at 1D case. (a) Non-zero angle is a; (b) non-zero angle is 8;

(¢) non-zero angle is ¥
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