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Motion-based ROI Extraction with a Standard Angle-of-View
from High Resolution Fisheye Image

Ar-Chim Ryu’, Kyu-Phil Han""

ABSTRACT

In this paper, a motion-based ROI extraction algorithm from a high resolution fisheye image is proposed
for multi-view monitoring systems. Lately fisheye cameras are widely used because of the wide
angle—-of-view and they basically provide a lens correction functionality as well as various viewing modes.
However, since the distortion—free angle of conventional algorithms is quite narrow due to the severe
distortion ratio, there are lots of unintentional dead areas and they require much computation time in
finding undistorted coordinates. Thus, the proposed algorithm adopts an image decimation and a motion
detection methods, that can extract the undistorted ROI image with a standard angle-of-view for the
fast and intelligent surveillance system. In addition, a mesh—type ROI is presented to reduce the lens
correction time, so that this independent ROI scheme can parallelize and maximize the processor’s

utilization.
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Fig. 1. 360—degree and calibrated views of a commercial
fisheye lens camera[3].
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Fig. 2. Barrel distortion,

AE F3olw], r= Vil +y7 ol Tk,

=z (1+kr? + k' + k) (1)
y(1+kr? + k' +kyrt.)

Leorrected

Yeorrected —

Fig. 2 & E913e] ol 24 H4 e o2
M9 wAE W A4 ACE AW fHe @
& gom AR 25% A= FEo % 9

ol A% AL B & Ak

2.2 Claliats Aan S oS

FRolA W E dEste U 5 7P TSt
A B3R 71H-E Fig. 3AAY ZHAze] =
(frame difference) ¥73-& o] &3te A oItH8] 2 ¥
e &8 A9 Aoy, Mo Wl 9z
S o] 7] W&ol FHe A A2} adaptive threshold
T 2 AHYE AR It 1T d4Y A
Fole 1% A E Sl olvA Y A7E dAHS
o I gv]) = (inverse pyramid) & Ef <

(a) (b)
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Fig. 4. Conventional lens calibration, (a) Input image
(b) Compensated image. Fig. 6. Image decimation using the inverse pyramid,
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Fig. 8. Two frame difference images. (a) Conventional
(b) Using the moving average,
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Fig. 9. Conventional ROI selection, (a) Selected area
(b) The calibrated image.
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Table 1. Camera specification [3]

Model WV-SFN480
Image sensor 1/2” CMOS
Video Codec H.264/JPEG

Resolution 9MP(3K*3K)
Frame rate 15 fps
Lens f=1.38 mm, F1.9
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Fig. 12. Experimental results, (a) Input image (b) Motion
detected grids (c) Standard view images of
each motion grid (d) All grid view
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