Vol. 44 No. SIG 9(CVIM 7) goooooooooooboooOoooboOoOoDbOOObOOoooo July 2003

goboooobtoobguooubuog3agobooon
—Uouuoggoooonoooan

O o o ot o o o ofg o o of

joddoooooooooooooo0ooooooOoooooOooooooooDooOoboDODOO

goobooboooooOoOooOoOooo sooOoOoobOOoOO0OObobOoOO0OOOOCOOOOO0O0O0O0
goo0o00000000000000000000o0o0oo0ooooooooo 300000000
goooooo3oooobooobobooooooooooboooooooboobooooooOoOooDoOOOn
gooooOoboooOoooOoOooOoboOoO0oOoO0OoOoOOoOOO0O0OcO0O00O0O000O0O000000
gooooooOoOooOOOoOOOCOO000OO0O0bOO00oObOOooOoOOobOOoOobooOoOooooon
o3bb0ooboooooooboOooooboOooobooooooooooooboobooooooooo
goo0o0o0oo0o0oOo0oboO0o0o00o0ooOo0o0oo0b00oo0booOO000b0000000000000
goooooooooooooOoOoOoOObOOOO0OO0ObOOO0OODOoOoOobOOoOoOoOoboOOOOoOOn
g0o0o0oo0oooooooooooooooooOOOOOOOOODOOOOO0O0OOOOOoOoDbOO
goo300000o0oo0oooocoOo0o0bo0oOoobOo0ooOo0oOoOooOoO0O0O0000000B0O00
30000000o000o0ooooooooobooooag

Active Shape Inferring Based on the Symmetry in Stable Poses
Shape from Function Approach

SHIRO TANAKA,"? KENGO NISHIMURA#79 and HIROMI T. TANAKAf

We develop a new algorithm for reconstructing the 3D shapes of objects from multiview
images which are automatically acquired based on the symmetry in stable poses. Our ap-
proach is based on “Shape from function” approach. That is, shape is inferred by observing
and estimating “the stability in stable poses”, which is the most fundamental condition for
objects to be functioning in the real world. Based on that assumption, we first observe the
object from the vertical top and estimate a plane of symmetry using the center of gravity
and the symmetrical axis of the silhouette in the top view image. We then estimate the next
viewpoints, from which the estimated symmetry are examined with silhouettes obtained as
projections on the estimated plane of symmetry. By executing this symmetry estimation-
examination processes recursively, we reconstruct the 3D shape of the object as a product
of Straight Homogenerous Generalized Cylinders (SHGCs) whose cross section and the axis
direction are constrained from the silhouette at each viewpoint and the viewing direction re-
spectively, by using octree representation or a CAD system. Experimental results show that
the effectiveness of the approach in reconstructing the 3D shape of object.
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Fig.1 Observation of an object from vertical top.
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Fig.2 Recursive algorithm for multi-view acquisition.
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Fig.3 A focal point fixation.
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Fig.4 Topological relation of holes in object’s silhouette
estimated by using active contour models.
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Fig.5 Estimating an axis of symmetry from object’s
silhouette with holes.
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Fig.6 Extraction of an axis of symmetry.

000000000000000000000
000000000000000000000
0000000000000

Step 2) 000000000000 000000O
000000000000 6
Step 3) (0000 O0D0DO0OHough 000OD00
000000D000000000000000
O Liop = {liop;]1 <j<n} 000000
0000 liop; € Liogd D0 0ltop D00 00 Giop
0000000 lorop0 00 0Le,,00000000
afufalulafslalaln
3.3 000000
0700000000000 vep,10O00OO0D00
00000 Riop 00000 liop D00 I, 1000
0000000000 v, 000000000000
00 Stop 0 Oliop 000000 Mop(= Lotop X Viop)
000D00000D0D00000
3.4 0000O0OO0
Vip 000000000000 Ry 0 2000
00000000001)3000000000000
00000000002 3000000000000
000000000000000000000000
0oo
000000 POOOOOO300700000
000G, 000 S, 100000000000 d
0=P,,00000000000000000000
0000000000000 Ly 0000000
Ryight 000 Grighy 000000000 Gpigh O
0000000000 Prigny 000000G,, 00
00000 G 00000000000000 P
oooo
0000 70000000PO00 Sy, 000
000000000 POOOO Rygne 000 d0O
0000 Pus 008, 100000000000

goooobooooooooooooobobobo 3000000 41

P.

—_—
Vio = Prg-Pln

A
Pun

(

07 DOoOOOO
Fig.7 Estimating a plane of symmetry.
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Fig.8 Estimating the object shape.
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Fig.9 Experimental results (axes of symmetry).
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Fig. 10 Experimental result (a toy car).
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