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6D Space Carving for Shape and Normal direction Recovery

SHOTA MATSUNO, ! FuMiHiko SAKAUE!! and JuN SaTof!

This paper proposes a new method for recoverying 3D shape from a set of
images taken under a changing light source environment. The proposed method
is based on a space carving. Our proposed method reconstruct 3D shapes and
normals by carving 6D-space which consists of shape, normal and reflectance.
Since this method enables us to estimate normals directly as well as shape,we
can generate images of arbitrary view points under arbitrary lights. We pro-
pose a new photo-consistency which is used for carving 6D space. Some real
object shapes are recovered by the proposed method. The results show that
the prposed method works well.
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Fig.1 Example of photo hull.
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Fig.2 Voxel Space.
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Fig.3 Example of photo consistency.
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Fig.4 Change in lighting condition and camera position.

oooooo

c; if maxNc, > fn )

0 otherwise

ﬂ@QN)={

00D0Dey00000000000000

00000000 00000000D000000000000000000003000
000000000000 03000000000000000000000000000
0000000000

3.2 60000000000000000000000O0O0
0003100000000000000000000000000000000000
30000000000000000000000000000000000000000
30000000000000000000000000000000000000000
000000000000 00000000000000600000000000000
000000000000000000000 N=[ni,ne,ng] 00 (5)0000000

(© 2010 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

05 600000000000DDO0O0O0ODOO
Fig.5 6-dimentional voxel space for representing shape and normal direction.
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Fig.6 Target object.

gboooboooooooooboobOoobooobooooooOoboobooooooooDooDbOoo
gooooooobooo

4. 0O O

4.1 0O0O0O0OO
gooooooooooooboboooooboooooboooboooooboooooDooDoOonon
goooeb0O0O0DOODODOODOOODOODOOOOOOOOOOOODOOOOOOD
ooboooooooooooooboooo
gboooooooboooooooooo0O00bO0O0b00n 6.0emx6.0cmx6.0cm 00
O0O00o00o0n 3a1x31x31000b0o0o0ooboooooooooobobo NOoOooogo
0 ()0000000000000000e0 0°<6<180°0000 10°0000¢0O
0°<¢<360°0000 10°000000000DO0DO0OO0OUOOO0OO pO0OOOOO
0~255 000 5000000000000
gboboboooobooboobdooooboooooboboOoboOoooboboboboooon
gobbooodooooooobooobboooodooooooo0oooobooboooOoOoona
goooooodoooobooooobooooboboobOoboOobDOobDObObObDOObD
go00oo0Oo0Oo0o0oo000o0o00ooo0oObooo0ooooO00000 2400000000
goboooooboocoovrboooboooooboooboobOoooooooooooonooDn
oooboooooobooo
gooboooooooobooboobooOoboooobooboboboobocoobooDboDooOo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

07 000000
Fig.7 Examples of input image.
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Fig.8 Shape recover result by proposed method.
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Fig.9 Estimated normal direction by proposed method.
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Fig.11 Estimated normal direction .
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Fig.12 Shape recovery result by (a)proposed method and (b)previous method.
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