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Weak Calibration of Multiple Cameras and Reconstruction of
3D Objects from Mutual Projection of Cameras

Y OSHIHIKO SUGIMURA' and JUN SATOf

The relative position and orientation of multiple cameras are very important for reconstruct-
ing 3D objects and for generating arbitrary views of the scene. The relationship between these
multiple cameras can be described by the epipolar geometry. Recently, it has been shown that
the epipolar geometry can be computed accurately and efficiently by using the mutual pro-
jection of cameras. In this paper, we propose a method for calibrating a large amount of
multiple cameras efficiently by extending the mutual projection method for two cameras. We
also show that the proposed method can be applied for reconstructing 3D objects accurately.
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Fig.1 Epipolar geometry.
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Fig.2 Configuration of cameras.
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Fig.3 Field of view.
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Fig.5 Camera images.
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Fig.6 Results of the computation of camera viewpoints.
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Fig.7 Results of the reconstruction of objects.
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Fig.8 Experimental configuration of cameras and an
object.
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Fig.9 Camera images.
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Fig. 10 Results of the computation of camera viewpoints.
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Fig. 11 Results of the reconstruction of objects.

5. 0 0O 0O

gooooboooooooooboooooooo
gooooboooooooooboooooooooon
go3bobooooooooooooooooooon
ooooooooooooooooooboo 20000
oooobobooooooboooobooooooooo
gooooobooooooboooooobooboooooo
gooooboooooooobooooooooooo
ooooooooooc40000000000D0DO0O0
gooobobooooooobooboooooobooobo
goooobooooooooobooooooooo



82 ooooooooooooooooooooboboooooooo

O0o0oooooooooooooooooooood
ooo
o000oOoOoOoOooolooooooooOOooOooOon
00000000000 DOO0OQRd trifocal tensor
0 quadrifocal tensor OO 000000000000
0000000000000 0000000000d
OO0O00Obundle adjustment 00000000000
oooooooooooooooooo

o o o o

1) Longuet-Higgins, H.C.: A Computer Al-
gorithm for Reconstructing a Scene from
Two Projections, Nature, Vol.293, pp.133—-135
(1981).

2) Luong, Q.T. and Vieville, T.: Canonic Repre-
sentations for the Geometries of Multiple Pro-
jective Views, Proc. 8rd European Conference
on Computer Vision, Vol.1, pp.589-599 (1994).

3) Hartley, R.I.: In Defense of the Eight-point
Algorithm, IEEE Trans. Pattern Analysis and
Machine Intelligence, Vol.19, No.6, pp.580-593
(1997).

4) Hartley, R.I. and Zisserman, A.: Multiple
View Geometry in Computer Vision, Cam-
bridge University Press (2000).

5) 0000000 DOoOO0oOoOooooOoooOd
trifocal tensor 000 0000000000000
0000000000oooooooooooog
00000Vol.43, No.SIG 11(CVIM 5), pp.113—
120 (2002).

6) 00 OUOOO0OUOOOODOOODO—OOoooo
O0o0ooog (1999).

7) 00 0O000000OO0OO0OOOOoOOoOoOoOoo
o0o0o00oO0oooooooooooooood
00000000000 0oood pp.83-84
(2002).

Dec. 2004

8 U 0000 OUOODOOoOoOoUDOODOO
000000 0oooOoOoooooooooan
Trans. Institute of Electronics, Information and
Communication Engineers, Vol.J85-D-II, No.3,
pp.416-424 (2002).

(0016030 29000)
(0016090 11000)
0000000 00000
OO0 00
00 1500000000000
0000000000000000
0000000000000000

gooooooooooooooo
goboocooooooooo

oo oooooo
o0 5900000000000
oooogogououoooooooo
oooooooooooooood
‘ ’h gooodooooooobowooo
& 00o00o0oooooooooo 1e0
0000000000000000000000OATR
000000000000 0o0o0ooooooog
oo00ooooOoOo0oooooooooopooood
OO00ooOdooophD.OOO0OOO0OOOODOO
O00—[0O0ooo0moooooooBMVCY940
goooooooBMVCYTOQOQOOooooooo s
0000000000000 00000OOOOBritish
Machine Vision Association 00 0O




