0ooo0ooo0ooooooDoo (MIRU2011)0 20110 70

subooboboubououoboobuobubouobooboobod

oooof
ooooogf

ooooof

ooooott
oooogf

oooooft 000ttt

oooof

1000000000000 0O 890-0065 000000 100 21-40
1100000000000 000000 02268030 00000000000 4259-S1-17
11100 000000000000000000000000 0O 399078 000000000000 80
T 000000ooooo0 07313194 0000000000 34-1
E-mail: 1{sc107023,s¢106007,0n0,shignaka, kawasaki}@ibe. kagoshima-u.ac.jp,
TTisikawa@cgv.ics.saitama-u.ac.jp, 711Nakashima.AkihiroQexc.epson.co.jp, 11{fryo-fQcs.hiroshima-cu.ac.jp

ub0ooo0O bOobO30o00ob0coooobooboobobOOoboooOobocOoobOosocooboOoooooboOobOobOono
gboooboobooobooboooobo ssboboooboobooooboboooboobooobOobooooobooog
uboooobooooobooboooobobooobobooobooboooooboboooboOobooooboOobooonoog
gbboooobooboooooboooobooboooooobooboobooboooboooooooooooooon
gboooobooooboboooooboooobobooobooboooooboboooboboboooboOoboooo

oobOoobOo0ooocboooooooboooobooooon

ooo
obooo0 3bobooooobobooobDobooboobooboooooon
1. 0oOooao

00oooooooocAbDooooooooooo
gboobooboooobooooboboooooobo
obooobooboboooboobobooooobooobn
gboobooboooobooooboboooooobo
000 Computer Vision DO OOOOO0OOOOOOODO
gbboooooooooobooobooooobooogoona
ooo0oO0ooooOoO0o0ooOooooooooooo 1)
gooooooOoOoooooooooostMOooooo
gbbooobbbboouobbooobbooooo
gboooooobobooobooboboooboooobo
gobobbobboobooboobuouobobobooo
obooooboooobooooboboooooonn
gbobooboobobbobuoboobooboo
obooooboboooboboooboOobooooooDn
gbooooobooooboobobooooboobo
oboooooboboooboobooobooboooooon
gbobooobooboooobooobooooboobooooon
ggodobboboooooobbbooooooboobo
Iterative Closest Point(ICP) 000000000000
Jooo0oooooooooooIcpoonoooOoOoOO
gbooooboobobooooobooooobooo
ggooobobbbboooooobbbbooo

gooooooOooboIcpoopDOoDODOOOOnO
gobboooobobboooobbooobbooooo
00000 ShapeIndexDOOO0O0OO0OOOOO0OODO
gboobooboooobooooboboooooobo

gbooobooooboobooobobos3sooooon
obooooOoboooooboooobooooooon
oIicpPO00OOO0O0O00O0OOOOOOOOOOOOOO
obooobooboooobooooboobooonog

2. ooOoobooo

gbobooobsgoboooboooobaobooboon
oooooboob10b00b00b0o00obo0oboooooon
O0O000oO0o000ooO0oooooOoUooooo (o 1o

FFT22 b

01 00oooooooboooooboboo

gbboobuooboooboboaoboabooobaob
gboooobooboooooboil10booboobooon
gbhobooooobobooooooobobobobo

IS4-16 : 1391



0000000000000000000000000
0000000000000000000000000
000000000000 0000000000003
000000000 ([16)[17J0000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000 [11)00000000000000000
0000000000000000000000000
000000000000000000000000

3. uoagano

Joo00o0DoOo0oooooooooooooogon
00oo00ooDoOoooooooooooooooooo
Joo000o0DOo0ooooUooooOoooooOooDo
00200000000000000000000000
gooickOO0O0O0ODOOOOOOODOOOOODO
dooodooooooooooooIceonooooon
000000000 0ooooooooooooOooo
doooooooooooooooog
Joo0d0o0DOo0ooooooooooooooooo
00000000000 ooooooooooooo
000000000 3g4joo0oooooooooo
OpB0Do000000b00o0Do0oOooUoooooo
00000000 f|000000000D00ooooog
Joo00do0DOo0ooDooUooooOoooooOooDo
0000000000000 00ooooooooooo
00000000OUO0O00oOoUOoooooog (Svbh)
00o000oo0o0ooo0oooooooUoooo 2o

0000300000000 Scale Invariant Feature
Transform (SIFT)[7] 00000000000 0O0OOO
0000000 ROSIFTOOO0OO0O0OoOoooooo
0oooooo0oooooooooooooooooo
0oo0do0oDo0ooooooooooooooooo
Joo000o0DO00oo0oooooooooooooo
0oooooo SIFToo0dooooooooooon
0oo00d0o0dDOo0ooDoOoUoooooooooOooDo
J0oo00000000o0000o0o0ooooooOooo
oooooooooooo

4. 0000

4.1 Shape IndexO0OOOOOOO0O

gbooooboobooboooobo 200000
gooopoOoDoooooSIFroocooooooon
obooooobooooboboooooboooooDbo
gbooooboooobooooboboooooobo
oboooooobobooooboboooboobobn
oooooobooooboboooooboooooDbo
g3booboooobooooooooboooboooooon

1S4-16 :

000 pixeldepthOODOO0OOOOOOOOCODO
gooooood

o2 0 0 O

0 4 Shape Index 00O

oob0obooboooooobooooboooooon
ooooobooobooboooboooobooobooon
gboboobOobooooboooobooooboon
020000000000000000000D000OO
02000000 (1)000020000000000

(1)

Mz,y) = a1 + asx + azy + as7® + aszy + agy®

1392



000 a0 2000000000000000000
0Da00 (2)00000000

a=(X"WX)'X"h (2)

O000a0hOXOOO0OOOOO (3)00 (4900 (5)
ooo0DOOo0O0hOOOO0ODODOOODOOO

yag)" (3)

he)t (4)

a = (al,
h = (hy, ..

1 oz oy 23z vl

1 ayv yv 2% TNyn YR

goodobobobboooooobbbooooon
OooooOooooOooooocooooooooO
0000ooO0o00ooO0o0 ¢doooooooooo
goobooobooobooboobooboooooo
SIFTOODOOOODOOOO200000000000000
0000000 Shape Index 000 00O OO O Shape
Index 000000 (6)00000

1 1 kmaz(t) + Emin (2

51—2ﬂ_*arctankmmgi;_kmmgii

0000:00000000kpe, 000000, 0
0000000000oosS;0po1)0oo0oooooo.s
dopoooopDoOooooo SIFToooooooon
0000 (0,255 000000000 Shape Index 00
00000D0DOO0O0DOO00O000O0DOO00 Shape Index
goodouooooodouobooooooooooo
goodooboboboooooobobbooooooooo
doooooOoOoOooOo3poOoOoOoOoo(@m3)ooo
000000 ShapeIndex OO OO0 40000

0000000 Shape IndexOOOOOO SIFT OO
ooooooSIFToodoooooooooooon
goodoooboboooooobobbooooooooo
gooodobooouobuoouobobooobooog

(6)

4.2 JO0OO0d0O0ObOOoo0oobooooboobooabo
uboboobooaoo

4100 Shape Index 0 SIFTO0 000000000
0000000000000000000000000
0000000000000000000000000
0[20000000000000000000SIFTO
000000003000000 (7)0000SVvDOO
ROO (8)0t00 (90000000

> ot =UY V" (7)
=1

R = Udiag(1010det(UVT)) VT (8)

1 & 1<
t=—> pi—R-) p, 9)

gbooobooooobs3sbobooboobooooboao
20000000000000O0O0000O0ROtOO
0000000 8O0 SIFTOUO0OOD0OD 300000
oboooboobooobooboooobooooobooon
gbobooboboooboboo 3soobooooobooon
ooooooooogooSsIFrogoo 2000000
gbooobOobooooboooobooooboon
obooobooooooobooogooooo

gboooboooo3booboobooobooobooooan
oboooooboooooboooobooooobooo
gbooooo200000000000000000O0
00000 (0 /000000000 o0oooouoo
obooooOoboooboobooooobooooobooon

P o /

U5 0oobodo -oooooboooooog
obobOobobooboooooooooo200000
000000000000o00oOo (l0)ooooooo

S, : R® — R?
So — (Oé,ﬁ) =
(Vllz = pl> = (n- (x —p))?0n - (x — p))

POOOOoO30000O0n0 oOOOOOODOODO
oo0o00O0poooO0O00 epO0O0OOopooOOOOO
obobobobobooobo2000000000000
gboooboobooooboooo

200000000000DOO0ODOOOOO POQO
00000O0O0O00o00oO0ooo R 1)Oooooo
ooooboo obooogoobooo

NY piqi— piy a

(10)

R(PY) = (11

VINEZ i = (Cp) )N df - (Ca)?)

oo0oONOOODODOOOOOOOODOODODOO
pOQOOOO0OODCOOOOODOOOOROODODO
gboboobobooobooboooobooooboon
obooooobooooooo
gbooobOobooboobooooboooooan
oooobooboooooboooobooooobooo
gboboobOobooooboooobooooboon

IS4-16 : 1393

)



OO0 RANSACOOOOOODOOOooosSvbOoO
gbooboobooboobooooboboooooobo
obooooboboooboooobooboooooDbo
gboobooboooobooooboboooooobo
gboooobobobooboboooboboooooobo
gboooobooooboooobobooooobo
O (LMedS)D00O0O0O00O0OODOO0OODOOOOOOO
gboooobooooboooobooboo300o
ooboooobooooboboooooboooooDbo
obooooboooo3obooooboooooonn
gobooooobooobooooo

4.3 ICpUOU0O0O0OO0OoOO

ggodobobobbooooobobbbooooon
00000000D0ICP(Iterative Closest Point) O O O
doodoopooIicpOoooOoDOOD200000000
gooooobobobbbboooooooooobooboog
gobobooobooboobobooboobooon
gbogboboobbobbooboobouobooboon
doo0oO0oOoO0OO0O0OO0O0OO0OO0 120000000000
point-to-point [0 [0 point-to-plane 0 O OO0 OO0 OO0
0000 [13),[1400002000000000000
gbobobooboboobooboobuouoboboboon
O[0000000000b00000b0oooo20
ggodobobbooooouobbbooooooboobo
gdbobobooboooboobobboobooobooo
ggoboooboooboobbuooboboobooo

5. U U

5.1 000O0OO0OO0OOO0OSIFTOOOOO [8]00
RN

gobobooboobooboboabod s.10
goboooooooboooobobobooaos.1gooo
0 5.10 Shape Index OO0 OO0 OO0O0OOO0OOODOO
gbooooooboboogs.1bobonb s 1000
goboobooboob s 1b000booboon
gboooobooooooo

06 0DO0DO0O(0)0OO (D)

O0O0SIFTO0O00000O00O0O0000 8Uon
oboooobobooobooooooboooooon

o7 00O00O0OO

oOoooO0ooOooOoO00O ooooooooosSIFTO
obooooOoboooboobooooobog8ooooon
OoOoooooooooOoooooooOooo SIET
oooooboooboooboooboobooobboooo
gboooobooobooo oo rToboboobon
OO00ooOoOoOoooOo SIFTO 20000000000
gbooobOobooobooboooobooooboon
oooobooboooboobooooboooooboon
oboooobooooboboooobooon

08 SIrrooooon
goooooog

09 ooooooooooob
goooo

5.2 0000000000000

goooooobooobooboobooooboooooo
ooooDooOoOoooooooooooIceoooonO
obooooooobooboboooooooob 8ouoo
oobOo0O0oOo0O0ooboo0oobb 12000000000
ooooo0oooOoooo0owBoooooo IcpOO
oooooOo0oobO0oobD 4000000000000
gboooooboooood

IS4-16 : 1394



011 OooOooooocoooooon

6. U U

goooooobbbbObobooooooooooo
000000000000 Shape IndexOOODOOO
g0D00DOoO0DOOOO0OOO0O0O0O00000O0 Shape
IndexOOODOOOOOOOODOODODODOODOD
ooSIFT00O0O0000O0O0O0O0O00oO0O0Dn

gooooo ooooooo

gooog gooogo

012 0000

oooood

goood oooood

013 Ooobooooogo

obooooOoboooooboooobooooobooon
gboboobooboobooboooobooooboon
obooooOoboooooboooobooooobooon
goooobooboobobooobobooboboon
obooobooboooboobooooboooooboon
ooo0oOoOooooOooooIcpOOoOOoooooOoOnO
gooooooooooon

7. O U

gbooboooooboboboooocoooboo
OOOSCOPEQICTOOUOODOODOOODOODO

IS4-16 : 1395



goooo
014 O0o00o0O0obooobooooooooboo

gooogo

g1o17io00200000000000DO0O OO0 212000020
gbooooboboooboboooboboooooDbo
(LRO30) 000000000000 0OODOOUOOOOO
obooooooo

(1]

2]

(4]

[5]

a U

Y. Furukawa,J. Ponce, ” Accurate, Dense, and Robust
Multi-View Stereopsis” ,JEEE Computer Society Con-
ference on Computer Vision and Pattern Recognition
(CVPR’07), held in Minneapolis, Minnesota, USA,
from June 19th to 21st, 2007.

Kanatani.K, ” Analysis of 3-D rotation fitting”, IEEE
Transaction of Pattern Analysis and Machine Intelli-
gence, volume 16,pp 543-549.

Feldmar. J, and Ayache. N ,”Rigid, affine and locally
affine registration of free-form surfaces”, International
Journal of Computer Vision, volume 18, number 2, pp
99-119,1996.

Krsek. P, Pajdla. T, and Hlavac. V, ”Differential in-
variants as the base of triangulated surface registra-
tion”, Computer Vision and Image Understanding,
volume 87, pages 27-38,2002.

Johnson. A E, and Hebert. M, ”Using spin images
for efficient object recognition in cluttered 3d 10
scenes”, IEEE Transactions on Pattern Analysis and
Machine Intelligence, volume 21, number 5, pages 433
-449,1999.

0000 00 (00)oOo Dobooor’oooooo
000odoooooooooooooooOor’ooog
Oooooooo (CVvIM)O pp 105-1160 20040

D. G. Lowe,” Object recognition from local scalein-
variant features” , Proc. of IEEE International Con-
ference on Computer Vision (ICCV), pp 1150-1157,
1999.
O00000o00oooooo’ooooooooooog
dodo0oooooooooDOoooooooooroo
O00000o0oooo0oOoOPRMUD ODOOCODOOO
000000g20090

IS4-16

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

: 1396

O0000o0oo0ooooOooor’ooooooooooo
0003000000000000000000000
gdooooOoOoOooOooOoor’poOoOoooOoooogo
000 (MIRU2007)0 ppO 869-8740 70 20070
Kehtarnavaz. N, and Mohan. S, ” A framework for es-
timation of motion parameters from range images”,
Computer Vision, Graphics and Image processing,
volume45, pp 88-105, 1989.
0doo0Doooooooo’oooogoooooono
00 3000000oooo’dogooooooooo
OOO0O0OPRMUD D00OOOOOOOOOODOO19990
P.J. Besl and N.D. Mckay,” A method for registration
of 3-d shapes” , PAMI,1992

Chen, Y. and Medioni, G.,”Object modeling by reg-
istration of multiple range images” ,Image and Vision
Computing,1992

M. Wheeler and Y. Sato and K. Ikeuchi,” Consensus
surfaces for modeling 3D objects from multiple range
images” ,Proc. 6th Int. Conf. Comp. Vision,1998,
P.J.Neugebauer,” Geometrical Cloning of 3D Objects
via Simultaneous Registration of Multiple Range Im-
age”Proc. of the 1997 Int. Conf. on Shape Modeling
and Application(SMA’ 97),1997

00 O, 00 O”Uncalibrated multiple image stereo
system with arbitrarily movable camera and projec-
tor for wide range scanning” Proceeding of IEEE In-
ternational Conference on 3-D Digital Imaging and
Modeling, pp.302-309, 6.2005

00 0,00 0,00 07’000000000DO0O00O0O
oooo0oooo0o0ooooOoo3oooooorogog
O000000ooooooog, pp.1268-1275, 7.2005



