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Abstract

Image transformation has been widely used in computer graphics, computer vision, robot vision, and
image processing. Image rotation is one of important part of image transformation. In image rotation,
a two-pass algorithm has many advantages over a one-pass algorithm in high speed computation.
This paper presents a new two-pass algorithm that overcomes the limitations of previously reported
approaches. We have also developed a novel three-dimensional Fourier-theoretical model including the
effect of interpolation. A brief comparison of existent techniques and the two-pass algorithm newly
suggested is presented. This paper also presents the hardware structure for the two-pass algorithm
suggested.
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Fig. 1. Frequency characteristics of the reference

image in the Fourier domain. (a) the
reference image; (b) the image after
interpolation; (c) the image rotated by 4
5°; (d) resampled image; (e) image
without aliasing; (f) its corresponding
aliased image.
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Table 1. The number of computations per
pixel(100% for the Two-pass).

2%2 . .
(Bilinear) 4 X 4(Cubic) | 8% 8(Sinc)
Pg;‘s[’gl 4(100%) | 16(200%) | 64(400%)
Two- 1% Pass 2 4 8
Pa‘S”S(Eg] 2" Pass 2 4 8
Total | 4(100%) | 8(100%) | 16(100%)
1™ Pass 2 4 8
Three- |2™ Pass 2 4 8
Pass[4] |3 Pass 2 4 8
Total | 6(150%) | 12(150%) | 24(150%)
. 1 Pass| 2828 5656 11.812
P‘;’SOS 2" Pass 2 4 3
Suggested | Total [4.828(121%)|9.656(121%) | 19.812(121%)
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Table 2. The intermediate memory size
based on 512#512 pixels(8 bits
gray scale).

1\1/;2 (;'n(?lfy Memory Size
One-Pass[3] 0 0
Two-Pass[3] 1 512X512x8
Three-Pass[4] 2 2X512X512X8
Two-Pass Suggested 1 1.414 X512 X 512X 8
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