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Calibration of Fish-Eye Camera for Aquisition of Spherical Image
Masao NAKANOT, Shigang LI, and Norishige CHIBA'
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Fig.1 A pair of vanishing points of parallel lines.
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Fig.2 Overlapped region of a pair of half spherical
images with wider field of view than a hemi-
sphere.
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Fig.3 3D coordinate system of sperical image.
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Fig.4 Equidistance projection.
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(a)Parallel line pattern

(b)Fisheye image of parallel line pattern
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Fig.5 Parallel line pattern for calibrating fish-eye
camera.
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(a)Detecting edges of line pattern

(c)Estimating vanishing points
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Fig.6 Estimating a pair of vanishing points on a
captured pattern.

000000000000000000000000
0000 6(c)0000

3.2 00000000000000000
00000000000000000000000
00000 CO00000 000000

1850

07 20000000000000C0C00000COO
gooboooooboooooooooon
Fig.7 Optical center “4” estimated by using

vanishing points on two images.

goboooooooooooooooooooboo
gboobooooboooboobooboooobooon
gboobooooboooboobooboooobooon
ooooooo vroooooooooobobobboo
gooo2000000000000000C0000
goooooooo 2000000o0o0o0o0o0b00d
ooooo

ooooooooooo fO00 4)Ooooooo
oooo r.0d

f=ra/m )

00000000000000
3.3 00000000000
00000000000000000000000

000000000000000000000000

000000000000000000000000

000030000000 7,7y, 00000002

0000000000000000 18000000

00000000000 (re,my,7) = (0,0,0) 000

0000000 80000000000000000

00000 18000000000000000000

0000000 (re,7y,7.) = (0,0,0) 00000



0o0ooooooooooooooooooo

08 OooooOooo
Fig.8 Fisheye digital camera on the turn table.
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Fig.9 Acquisition of edge data.
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Fig.10 Two fisheye images acquired from the front
and back sides.
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Fig.11 Convergence of correlation value.
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Table 1 Result of calibration.
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(a)Spherical image aquired by estimated coarse
parameters

(b)Spherical image aquired by estimated fine parameters
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(c)Left:Region used to calculate correlation. Right:Result
of same region

(d)Result of IPIX Wizard 2.2J is shown in upper figure
and Result of our method is shown in lower figure.
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Fig.12 Result of experiment in outdoor scene.
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013 000000000000
Fig.13 The prototype of our real-time spherical
image caputure system.

014 00000000
Fig. 14 Fisheye video camera on the turn table.
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(c)Spherical image aquired by the fine parameters

015 000000000000
Fig.15 Result of the experiment in indoor scene.
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(c)Sample frames of the spherical image sequence
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Fig.16 Result of the experiment with prototype of
our real-time caputure system.
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