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Abstract

The demand for high-resolution images is gradually increasing, whereas many imaging systems
have been designed to allow a certain level of aliasing during image acquisition. Thus, digital image
processing approaches have recently been investigated to reconstruct a high-resolution image from
aliased low-resolution images. However, since the sub-pixel motion information is assumed to be
accurate in most conventional approaches, the satisfactory high-resolution image cannot be obtained
when the sub-pixel motion information is inaccurate. Therefore, in this paper we propose a new
algorithm to reduce the distortion in the reconstructed high-resolution image due to the inaccuracy
of sub-pixel motion information. For this purpose, we analyze the effect of inaccurate sub-—pixel
motion information on a high-resolution image reconstruction, and model it as zero-mean additive
Gaussian errors added respectively to each low-resolution image. To reduce the distortion we apply
the modified multi-channel image deconvolution approach to the problem. The validity of the
proposed algorithm is both theoretically and experimentally demonstrated in this paper.
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Example of the reference low-resolution

image(‘aerial.raw’, size: 128x128) and the

difference images between the reference
low-resolution image and the images
corresponding  to {(&87.1,0 7)1 (0.125,0.0),

(0.25,0.0),(0.5,0.00}, for p=012 (a) the

reference low-resolution image (b) motion

error: 0.125 (c) motion error: 0.25 (d) motion

error: 0.5

Fig. 1.
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Table 1. Mean and variance of the difference
images in Fig. 1.
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MOTION ERROR MEAN VARIANCE
0125 002349 140.6334
0.25 0.115845 522.5899
05 0.36499 ﬂ 1568.327
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