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Initialization Method for Batch Structure from Motion
for Entire 3D Shape Recovery from a Building Image Sequence

by Non-linear Optimization

MASAYUKI MUKUNOKI,t TSUYOSHI MIGITA, " MASAHITO AOYAMAT
and NAOKI ASADAT

We propose a method of setting the initial values of shape and camera parameters for
structure from motion based on non-linear optimization method. The initial values of the
parameters in the optimization process is crucial in solving the problem. Thus the direct
application of the non-linear optimization process has not been fully used in shape recovery.
In this paper, first, we investigate an initialization method, which is very simple and relatively
generic to the entire shape recovery problem. Then, we propose a method for restoring the
optimization process from a local minimum. Experimental results using synthetic and real

images have shown that our algorithm stably recover 3D shapes.
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Fig.3 Objects (v = 0.2, 7 = D = 1.0).

Oobd D=100000v=7=p=00000
goooboooodoooooooooooooooon
gooobooooooboooobooooooobooo
ooooooooos3sboocoooobobooooo
ooboooobooooo
gobooboooooooooooboooooooon
goboooooboooooooooobocoooooooo
goooboobooooooooboooboboobooooooo
oooooo0é=000000000000000
goooboooooooooobooocooooooon
gooooobooooooooboooooobooobon
gobodooboooobooooooobooooooa
goboooooooboooooboOoooobi3so
gooobooooooooooooboooOooooo
gooooboooooobooooooooooooon
oooooooooooooooooooooesnonon
000000 1150000000000000/00
goboo
goboo 3000400050007 00000DO
oooooooooooooboboooooooooog
coooooooobooOoDboODODOOY0OO0OOO0OO0O0O0
goooboboooooooboobooooboooooo
gobooooboooooooooboocoooo
goobooooooob soo0e000120000000
ooooooooooooooooooooooooo
oooooooo
oobooooOoooooDoO0s000p=580p=
0.030v =0.100000000 3006009000000
2250000000000000000000000
OO0 600 x 450pixel OO OOOOOOCOOOOO
0000000 s3°0000u0oooooooon
gobooobobooooooboocoooo
ubo-00oooboocoOooob0oobOoocbooooa
goooobooooooooooooooooooo
gooobooooooooooooboooonoooo
000000 5000D =1.4501.4001.3501.300
1250000000000 400000000000
goobooooboooooosbboouoboooooon

ooooooooooboooooooooooboooooo 69

ICC_‘.\_'\“”_)"
_— ’,’,;-

F
F

o
?‘f-fmiixm.\-??
/

(a) DD DO Nearestd D=1.250

_'{_'Hﬂ'%

“

.‘.\.\I\RT " ’/./-f.ﬁ,

_:\-\'\ . e
= =1
- —
. ". -u
L ]
| ¥ i
- i

% -

- =

" N

—

/ ke

(b) D000 Farestd D=1.450

04 500000000
Fig.4 Example of images for pentagon object.
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Fig.7 Reconstruction result (pseudo wide shot).
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Fig.8 Reconstruction from images taken within 180
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