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Calibrating Fisheye Camera by Stripe Pattern Based upon Spherical Model
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Fig.1 (a) The perspective projection based upon a
pin-hole camera model. (b) The spherical pro-

jection based upon a spherical model.

gooooooooooooooobooooboooooa
oobz. 0000000000038, 000000
goboooooooooooobooooooobood
oddd4. OOO0OO0OOOOOOOOOOOOOOO0
goooooooooos. 0Dboboboobooooonon
gooobooobooooOobooobooobde. O
gooooooor.00oo0ooboobooo

2. 00DOO

00000000000 oo0o0oo0ooooooo
0000o0o0oo0oooo0oo0ooooooooo o0
goobooooooboboobooboboborobo
0ooooo (150

r=ftanf0 00000

r=f0000000

r=fsinf0 0000

r=2ftan(0/2)0 00000

r=2fsin(/2) 00000000

0000000000 oDoo0o0o0ooO 20000
ooo0f00000000000OO0OXYZOO
j0oo00o0o0DO00 zoooOoooooooooo
gobodbbodbbecxyO0DOoonDOOoODOODO
j0ddooooogoooooo pOOOOOOO
0 pOOC00O0O0OODOODOOOUODODOUODOO

74

02 00000000000 (2
Fig.2 A general model describing the relation be-
tween the camera lens and the image plane
from [2]0
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Fig.3 Left: Circle calibration pattern. Right: Stripe

calibration pattern used in our method.
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Fig.4 A pair of vanishing points of parallel lines.
The angle made from two vanishing points and
focal point O is 180 degrees.
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Fig.5 A scene straight line L is projected as a circu-

lar arc I, of a great circle onto a unit sphere.
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Fig.6 (a) A stripe pattern. (b) The fisheye camera
to be calibrated.
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Fig.7 (a) Two images of stripe pattern for calibra-
tion. (b) The estimated basic parameters
where optical center is indicated as ‘x’ and the
circle colored white corresponds to the hemi-
spherical field of view.
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Fig.8 Convergence of the objective function value.
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Fig.9 The estimated unit normal vectors from edge
points. Normal derection is shown as line
drawn from the center of unit sphere, colored
with the same color as the corresponding edge
points. (a) All edge points and estimated nor-
mals from two captured images. (b) Display
from another angle. Data from each image is
shown separately.
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Fig. 10

80

The back-projected scene straight line (a)
and the sample of generated perspective im-
age in terms of the initial parameters esti-
mated from vanishing points (b). The corre-
sponding final experimental result are shown
in (c) and (d).
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Table 1 The estimated parameter values.

Initial value Estimate by Final estimate

from considering by the full

vanishing points | radial distortion | distortion model

Te 356.358 357.501 357.765
Ye 232.667 233.256 231.055
o 0.919857 0.913466 0.912560
k1 158.444 144.082 148.783
k3 0 18.0206 15.4199
ks 0 —4.92029 —4.69688
Py 0 0| 1.29856x107°
Py 0 0| —1.93208x107°
T 1.60522 0.381061 0.355139
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