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Abstract

The barrel distortion makes serious problems in a wide-angle camera employing a lens of a short focal length. This

paper presents a low-complexity hardware architecture for a real-time barrel distortion corrector and its implementation. In
the proposed barrel distortion corrector, the conventional algorithm is modified so that the correction is performed
incrementally, which results in the reduction of the number of required hardware modules for the distortion correction. The
proposed barrel distortion corrector has a pipelined architecture so as to achieve a high-throughput correction. The
correction rate is 74.86 frames per sec at the operating frequency of 314MHz in a 0.11gm CMOS process, where the frame

size is 2048%x2048. The proposed barrel distortion corrector is implemented with 14.3K logic gates.
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Fig. 1. Examples of endoscopic image of the barrel
distortion has occurred:
(a): Distorted image, (b): Original image.
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Table 1. Comparison of the number of hardware
modules.
FR 3l=do] BE 2 =2 | [4]] [5]
24 ME x 24 HE #4417 0 71 4
24 H|E x 16 H|E FA7] 0 2 2
19 HE x 12 H|E FA417] 1 0] 0
16 ME x 16 H|E FA17] 0 2 2
12 H|E x 12 HE FA17] 4 0| 0
12 M]E x 11 H[E FA17] 2 0] 0
11 H|E x 7 °HE FA7] 1 0] 0
8 HIE x 8 H|E #F417] 0 3] 8
SHIE x 7 HE FA7] 4 0] 0
(b)
a7 6. HMetE 2EY Z=ZMAME St AF 2 Znt

o Al

(@) =& olo|x|, (b) E™st ololX|

Result of distortion correction by the proposed
correction processor:

(a) Distorted image, (b) Corrected image.
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