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A Hardware Design for Realtime Correction of a Barrel
Distortion Using the Nearest Pixels on a Corrected Image
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Abstract

In this paper, we propose a hardware design for correction of barrel distortion using the nearest
coordinates in the corrected image. Because it applies the nearest distance on corrected image
rather than adjacent distance on distorted image, the picture quality is improved by the image
whole area, solve the staircase phenomenon in the exterior area. But, because of additional

arithmetic operation using design of bilinear interpolation, required arithmetic operation is

cAIAA R wAAA - FEE

cE1d 1 2012. 11. 29, AAFE 2012, 12. 5, AAFHL : 2012. 12. 16.

* Fedistw HAFEFEH (Dept. of Computer Engineering, Kwangwoon University)

* %E'E‘% FAFA G A YstE 201295 LA AR YA (No. 2012-0008329)9] AFFdoz 3 AHEY
By

m\o e



50 Journal of The Korea Society of Computer and Information December 2012

increased. Look up table(LUT) structure is proposed in order to solve this, coordinate rotation
digital computer(CORDIC) algorithm is applied. The results of the synthesis using Design
compiler, the design of implementing all processes of the interpolation method with the hardware
is higher than the previous design about the throughput, In case of the rear camera, the design of
using LUT and hardware together can reduce the size than the design of implementing all
processes with the hardware.

» Keywords : Barrel distortion correction, rear camera, fisheye lens, interpolation,
spherical projection model, CORDIC algorithm
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Fig. 2. Bilinear interpolation on corrected image
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Table 2. Peak signal to noise ratio comparison according
to the kind of the interpolation method(unit: dB)
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Table 3. The run time comparison according to the kind
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Table 4. The arithmetic operation times required according
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