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Shape Re-ranking technique for Web3D object based on 3D features

MASAHIRO ISHIKAWA," TAKAYUKI SUZUKI, 't HIROSHI SHIMONO,tt
Ryo FURUKAWA,"t YUKIKO KAwATtt and HIROSHI KAWASAKIt

In recent years, usage of 3D object for various purposes, such as CG movie, games and
so on, are rapidly increasing. In addition, 3D shape capturing method is also improved and
several commercial products are now widely available. As a result, a number of 3D objects
those are uploaded and published on the Web will increase greatly in the near future. On
the other hand, the method for retrieving the 3D object from the Web is not thoroughly
researched yet. In this paper, we propose an efficient method to retrieve a 3D object from
the Web using both 3D feature of the 3D objects and ranking results of web search.

1. 0D OO0

gboooboooooboobooobooooaoon
ooooooooo 3ob0ooboo0obocoooooooon
goboobooboobbooboob 3stoooonn
oOo0oo0oOoobooOoooOoooboooosboooon
ODweb0DOOOODDOOODOOOOOOY0O00O0
O0OwebODOOODOOOOOO 30000000
ooooobooooooobooboooooboooooo
OO0OOwebOOOO 3000000000000OO
ooobooooobooos3soboooooboooooon
gbooobog3tuboobooboobooboboon
gooooobobooboob3ooonooooon
oo0o0O0OO0O00DoOO cADOODODODOOOO
ooodoOo cGoOOoooooooopooooooo

to0o00oo
Saitama University
000000
Hiroshima City University
tf1 000000
Kyoto Sangyo University

2006 000000000 (SHREC)DODOOODOO
000000000000000000000000
000000000000000000000000
000000000000000300000000
000 100000000000000000000
0D0000000000D0000000000 300
0000000 Spinlmage? O CCHLACY(DOO
0000000000)0000000000000
0000000000000000000000000
web0O0OOD0OOOOOO0O0 3000000000
0000000000000000000

O00000000000000 Visual Rank O 0O
DD0000Y00000Google00D00O00DOO
O0000000 Page Rank 0 200000000
OO0Page Rank 000000000000 DOODOO
000000000000000000000000
0000000000000 00 VisualRank 000
000000000000000000000000
000000000000000000000000
0D00000000000000000000000
000000000000000000000000



gooooo oobooooog 2010

O0000000DOVisual Rank D 30000000
0000000000000 Shape Rank OO OO
goboboboo3bobooooboobobooon
oooboooooooooooo3soobooooon
OwebOOOODOOOODOOOODOOOOODO
oooooboooooooooboobooooooooon
gobooboooboooooboooobooooon
ooooobobooooboooboobo 3000
booobobdooboooboobooooosboon
OO000O0DO0O0 webOODOOODOOOOOOODO
obdouoboobodooboobooobooooooo
goboooobooboobooooboooobooon
oooooooobo 3oboooboooooooooon
gobooooobooboobooooboobooon
gob0ooboobooob 30obooooboooon
obooboooboooboobooobooooonn
gobooboooooboooboooboooooboooon
O00000ooooooo0d webOODOODO 30
gbooobooboobooobobolbooboobooon
ooobOoooooobooooboooooooon

2. 0000
 x-U-F a
1
[BRTAT T =2 toX—7— FRRR i
| t

TR <

HILEOHRE

web

01 000000

0000000000 Visual Rank O OOO0ODO
ooooooooobooboboooooo1ooo0o0oo
gboboobooosuoobboooboobooono
oooboooooboooooostcooboooon
00000000 (30)000 3000U0OooOO
oobo0obooboboobo3boobooooo
0 Shape Rank(4 0 ) 0000 O0OShape Rank 0 00O
Visual Rank 0 3000000000000000O0O
joooboooooooboooboooooobooboon
goboobbooboboobbooboo

3. Dobooooo

goobooooobobooooo 3ooboogo
obdooobooboubouobdobooboooooo

0000000000 00D00000DOOO0O®O
pixeldepthOOOOOO0O0O0O0O0OO0OOOOOOO
gbooobboobobobobobooboboooon
gobogobuogooobgd
31 0 0O O
O300000000o0b00b0000o0bo0o0ogoo
gbooboboooooboboobobooboon
00000 20000000000bO0b00b0O00b
gooobbog 200000b 10bbb 2000
googo
h(z,y) = a1+asz+azy+asz’+aszry+asy’ (1)
b0 al200000000000000O0O.0O
OO0 a0 20000000.
a=(X"WX) 'X"h (2)
000,ahX0,00000 3,0 4050000
go.
a=(a,...,a1)” (3)

h = (hi,..., he)” (4)

1 T Y1 JJ% T1Y1 y%
X = (5)

1 v yv =X TNYN YN

OO00,h00000000Q000.000000 a
00100 200000000000000000A0
0000000000000 UUUoUUoUoooo
3.2 shape index
Oo00oooopoooOoOooobooooboooogo
oo0odoooooooooogooooooooo oo
oooooboooOoOoooooooboooooo
go0ododooooooooooooooooooo
00000000000000 shapeindexO00O 00O
OO0O000D0O0OShapeindexJO0O0O0OOCOOO0ODO
0000000 e00ooOoOoOooOOoOoooOon
kmaz (%) + Emin (¢
g ©
O000kme. 0000D00knms, OOODODOO
O00O00O0OShapeindex0O0 [001)0000000O0
O00000OShape Rank 0000000000 [0O
255|0 0000000000000 0DOOOOOn
3.3 Dooooogo

O Shape Rank OO0 O O0O0O00D0O0OOCDOOOOO
3000000dgoooooooooooooooo
000000000 O00D0CO0DOOShape index
000 300000000guooooooo 2000
00000 Shape index 0000000 ODO Shape
IndexOO0O0O0OO SIFTOOOOOOODOOOOO

Sr =

1
— — x arctan
s

DO | =



Oooooooo webOO 30000000O0OO0OO0OOOOOOOOOO

O00000000OShape Index 000000000
O00000OShapeindex OO0DOOOOCODOOOO
000000000 OShape RankOOODOOOOO
ooobooooobooooooboooboogon 2
O0000D00000000D00d Shape index O
ooooobooooooooobooboobooboooooon
SIFTO000000OD0ODO0000000 30000
00oo0o0ooo0o (ooobD)ooooooo
00000000000 ShapeindexO0O 1000
gboooooboboobob3oooboooboon
obdobouoboubouobdoobooooooo
goboobooooobooooobooooobooon
oooooboooooobooooooooboooooo
gbobooooooooooooo

S “%3
‘| b ™ T
. =) é L
K & =
| b “"3 LN

02 00000000

4. Shape Rank

0 ShapeRank 000000 PageRank OO O OO
Joooooooooooboboooooooooa
000000000oOooOOoOooOooooDOoOoOoO
goobboooboooboooooboboboouoooa
000000000oooO0OO0oooOooooooooo
gobodoobobboobobboouobobobooa
0ooobooooooobobooooobooooooa
000 Visual Rank 000000000 OO0O0O

4.1 O00O0O0O0O0O

0O Shape Rank 0000000 O0OO0DOOCOOO
0o0ooooMODODODODODODODOODDOODOOO O
SIFTOO0O00O0O0OO0OOO0O0OO0OO0OO0OO0O0O0OO0O 700
goooood

M;;
T+ 1)) @

oooooOM,; 000000000 0DOT:0T; O
o000 SIFT00oooooO0ooooooooog
O0000oooooooooooooog SIFTOoOO
0000000000ooooO0O0ooooooooo
OSIFTOOODODOOODOOO0OODODODOOOOOoOooOn
O0000ooOo SIFTOO000O00oOoO0oOooon
0o0oobooboobooogrobobooobooo

Cij =

goboooboobooboobooooobooonDo
ubooooood

4.2 OO0ODOODOO
ooboooMOODOOOOg8OOOOOOOO
gboboooooooooooon

r= (1—a)M1“/ +aP (8)

O0O00OOPageRank OO O OOOOPOOOOO
uboobooboobooooboooboooboooooon
a00000D0OO00O0OD 0 PODOOOOOOO

5. UOooan

5.1 0D O0OADO

uboboobooboooboooobooboooan
goooboooboooobooobobooboobDbo
gboboobooboobooboobooobooboon
gboooogoo3uooobooboboobooboon
o300o0n

s @

gobooooooooooooooooo
03 oooo

5.2 00000 O0OO0OOOOOOOOOO

O ShapeRank 00000000000 OCCOCODO
goboooooboooobooboooooooonn
ooooooooooooooooooboooooon
ooooobooooooooboosbooooooon
400000000000DOO0O0ODOODOOO 4000
ooooooooooooooo3spobooooon
goooSIFT0000ooooooooooooo
oo0oU0oU0oU0oUOO0OoUOOUODOUODOO (O 14
00)OoOoOoooOooooooooooooooo
oooOoO SIFToooooOO0O000000000
O00O00O00OO0O0O000 Shapelndex O SIFT 00O
O0o0oooooo SIFToO00000O00ooooon
otd03000000000 NoO1-1400000D0
O00O0D00ONoO150000000000No016-20
oobooooboooooooobooooon

goboboooboboooobbooosouobooooa
oobOO0o0ooobooobOoboooooboon0oenOOO
gstuoboboobooobbooboooooboonn
01000000bo0o0b0ooboobooobon
ooooooooobooboboebOObOOOOOoOooOoOO



gooooo oobooooog 2010

04 00000000

gobooooooobobooooooooboooDo
boboobobootoedbOooboOobOOobOobOonn
goboooooboobooboooobbooobooon
Oo00O00000ooooooSsIFroooooono
gobooobooboooboobooobooooon
oobooooboooobooooboobooo

No Rank,

imagesi 5 015186
images2 0.0763
imegesf 0.068
imagesi 2 C.0661
imagesi 1 0.0604

images20 0.0568
images! 3 0.0544

imagesd 0.044
images3 0.0431
images? 0046

imagest 4 0045
imagesi 0.0406|

imagess 0.0372
imagest 0 0.0355
imagest 0.0336

imagesi B 0.0252
imagest 7 0.0246
imagesi 9 0.0225

imEESﬁ 0.0193 Ma. 11
images! 6 00169

0Os O0Ooooooo

5.3 DO00O0O0OO0O0ODOOOO0OD0OO

gboobobooboooboooooooooogon
oooooroo0ooboYoo0o0oooooooon
obdobooobooboobooboooooon
O00000000OooDoODDDO Noe19O D DO
bobooooboubboubooobooobooon
gobooooobooboobooobboobooon
ooboooboooobooobobooboobooon 120
ooooooOoOoOoOoOoooooosIFTrogoog
ooooobooooooooooocoooooooon
oboooobooboboooboobooobooon
ooooboooboobbboobooboobooon
ubdobooboobodobobobooboaobaon

6. J0OoOopooOooOoo

00ooooOwebOO0OOOOOoOOoOO 3000
00000000pDoooOoooooooooooo
00 Shape Rank OO O 0O0OO0OOO0O0O00OOOOO
00000 Shape Rank 0 0 0 Page Rank 0 300
0000000000 0000ooooooDoOooo

06 OO0OOO0OOOOOOOOO

07 0O000000O0O0O0O0O0O00O00O0

000 Shape Index 0000000000 OOO
bobooouobouobooooobooooaoon
gobooooooboooooboobooooooo
oobooooboooobooooooobooooobooo

U0 ooboobooboboobooobooooon
0000 (SCOPE) DO ICT(072103013) 00000
boboobooooboooooooooooooon

o 0 0 O

1) 00 00,00 00,00 00,00 00,0
O0000,00 07000000000 3D0O
gooooooobooooooboooboooo?,
0oDoOoO0D0oOgo 2008, 3.2008.

2) A.E.Johnson and M.Hebert,* Using spin im-
ages for efficient object recognition in cluttered
3D scenes” ; IEEE Trans. Pattern Anal. And
Mach. Intell.,21,pp.433-449,1999.

3) A. Kanezaki, T. Harada and Y. Kuniyoshi,
”Partial Matching for Real Textured 3D Ob-
jects using Color Cubic Higher-order Lo-
cal Auto-Correlation Features” ,Eurographics
Workshop on 3D Object Retrieval 2009, pp.9—
12, 2009.

4) Y. Jing, and S. Baluja,“ Visual Rank: Ap-
plying Page Rank to large-scale image search”
IEEE Transaction on Pattern Analysis and Ma-
chine Intelligence, vol.30, no.11, pp.1877-1890,
Nov.2008.

5) Ryutarou Ohbuchi, Kunio Osada, Takahiko
Furuya, Tomohisa Banno, ”Salient local vi-
sual featuers for shape-based 3D model re-
trieval” Proc. IEEE Shape Modeling Interna-
tional (SMI), pp 93-102 ,2008.



