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Introduction of City Modeling Project
—capturing, modeling and rendering of large scale scene—

HIROSHI KAWASAKI 1 SHINTARO ONO, 2
Ryo NAGATSUKA, 2 Kousuke KURIBAYASHI, 3
HIROSHI KOYASU,™ HITosHI MAEKAWA T3
and KaTsusHI IKEUCH] 2

More than 10 years, authors research group has tried to achieve an efficient acquisition of
shape and texture of buildings in the urban city, modeling of them and photo-realistic ren-
dering techniques by computer graphics. In this presentation, brief explanations of recent
contributions of the authors work are presented, such as aquisition of large 3D city by inte-
grating multiple car-mounted videos, efficient technique to remove obstacles from building
textures, and photo-realistic driving simulator using omni-images.
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(1) One-path Motion Esti
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Capturing omnidirectional image sequence ’]
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Motion estimation using omnidirectional factorization l

v
Optimization using omnidirectional SBA l

l
l Feature detection and tracking l
l
l
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(2) Multiple Path Integration
l Search corresponding feature points l
¥
Estimating 3D coordinates of corresponding points l
¥

l Align coordinate systems using corresponding 3D points

v
Optimization using omnidirectional SBA

0 1 Outline of the proposed method
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0 2 Bundle adjustment minimizing the reprojection error

23 00O00OOO0OO0O0OooOoO0O0oooOoOoooo
o00oo00oo0l1000000o0o0bo0oo s000oo0ooooooooo
gooobooboooooobooobooooooboboooboooooooooooooaon
goboooobboooooooocoooo
goboobooooooootbooooooobobooooboooooOoboOoooooOboOoOoon
goooboooooooooboooooboobOboOo0boOooooobooOoboboooooOoboon
goooboboooooooooboooooooooboboooooooOobooOobooboOobOoonn
gooooboboooooooooboooooboboboooooobOoboboOooooOobObooOoboDbon
gooooobooooboboooboooooooboooooboo
000000000000000000000000000000 SIFPP0DO00000

(© 2011 Information Processing Society of Japan



gpooooooobogo
IPSJ SIG Technical Report

00000bO00ooO00oo0oobOOo0DOoOoooOOo sIFToOooooooooooao
goddoodooooooobooooooooboooooboooob0oooooobooaao
odo0odooodobooobodoboooooooooooooooooooon

24 0D000DO0OO0DODODOOO

Oooooooooooooooa
(1) 30000000000 UO0O0O0O0O0O0OO0OOOO0OOO0O0O0OOOO
(2) OOODOOOOOODOOOOOOO
000 20000000000a

20000000000000 X, X, 0000000000000000000000
ogooooooooooooooa
min » | X; - s(RX] + 1) 1)

s,R,t
s,R,tEIDDEIDEIDDDDDDDEIZDEIDDDDDDDDDDDDDDDDDDDDDD
0100000000000 0000000D00D 1000000Do0oDooooooooo
000000000000O0O00000000O0o0o0o0oooooooOoooO 1000
oooooooo

25 00000O0O0O0OO0O0OOOOO 3000OOoOoOog

gooooOOOo0o0oooooOoDOOoOoOoODOOO0OO0O0 3000000000000 ooOD
ooooOOoOooooOO0O0000000oooooOoOo0oOogOo1somooooooooono
0000 20000000000000Fg.300000000000000OO0OO0OO

0000000000000000000000D000oo0ooDooooooooooog
gobooboobooboobobbboobboboboboobobobobboobobo
0000000000000 00o0o00ooo0o0oDo0oooOoooon 200000
gobooobooboboboobooboobooooboooboobbobboobo
oooogogod

oodooooooooUoooooooOo 3gpoooooUoooooooooggooo
0odo0opDoooU0UoooooUooUooooooUUoooooogUooooogo
OsfMOOOOOOOOOOOODODDODO SIFTOOOOOO0OO00000000oooos
OO0 (0 11130 000000gg 22omooooooooooooo0 300000000
Fig. 40 O0O0OOOOOOOOOOOODOOOOOOOOOOCOOOOOOOOODODOOO
ooooooooooOoOoOoOoOoooooooog

Aerial image

0 4 Result of multiple sequences integration
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(a) Google Earth (b) Google Street View

05 0000oooooooooooooooo
Fig.5 Problem of the texture of the city modeling.
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Fig.6 On-vehicle video experimental: input images, plane pointimages, registration images, results of foreground obstacle |BR 0 MBR OO O OO OO OO0OO0O0O00O0 PCOOOOOO0O0O0OOOOOOOOOOO

removal.
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