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Super Resolution of Fisheye Camera Images
with Widely Varying Resolution

TERUHISATAKANO™  YUUKI MATSUSHITA™ SHINTARO ONO™
HIROSHI KAWASAKI™ KATSUSHI IKEUCHI™

Fisheye cameras are widely adopted in the back view camera of vehicles and the surveillance camera. Compared to the normal
digital cameras, their resolution and image quality are low. In this paper, we propose a method to restore the high resolution
images from the fisheye camera by the reconstructured type of super resolution. First, we undistort the fisheye images and
regularize these images. Then we super-resolve these regularized images. Blur kernel for super resolution includes the lens blur
and the expansion and reduction by the undistortion. The experimental results confirms to the effectiveness of our method which
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applies to the images captured by the digital camera with fish-eye lens.
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Figure 1 Flow of Super Resolution Process for Fisheye

Camera.
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Figure 2 Spherical Lens Model Equivalent to Fisheye Camera.
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Figure 3 Camera Direction and Image Sample of Fisheye
Camera. (a) Inside. (b) Outside.
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Figure 6 Calibration. (a) Distorted. (b) Undistorted.
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Table1l  Blur matrix by 1% dimension Bessel function.

0 0 0011045 0016479 0017474 0017169 0017474 0016473 0011045 0 0
0 0013523 0017169 0 0 0 0 0 0017169 0013523 0
0011045 0017169 0 0 0030563 0051094 0030563 0 0 0017168 0011045
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0 0013523 0017169 0 o] 0 0 0 0017168 0013523 0
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Figure 11 Result by the Individual Blur Matrix. (a) Individual.
(b) Uniform.
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Figure 9  Group of Template for Super Resolution. (a) Inside. (b) Outside.

EMATIL SR EA TS

REBOLR G REHOLR N BEBOLR
axorgs EXGOET EXGLNE

lteration=200

BtEBOLR
Y

LineardEA< lteration=20

EMATHSE
REBOLR
VDN

[teration=200

BEBOLR
HAVONS

[teration=20

BEBOLR
V0N FAVOY S
[teration=20 [teration=100

@)

Linearf5 < iteration=20 iteration=100 iteration=200

(b)
10 BRGHER. QBN (b)E4
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