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Super—Resolution Image Processing Algorithm Using Hybrid Up—sampling
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Abstract - In this paper, we present a new image up-sampling method which registers low resolution images to the
high resolution grid when Bayesian super-resolution image processing is performed. The proposed up-sampling method

interpolates high-resolution pixels using high-frequency data lying in all the low resolution images,

instead of

up-sampling each low resolution image separately. The interpolation is based on B-spline non-uniform re-sampling,
adjusted for the super-resolution image processing. The experimental results demonstrate the effects when different
up-sampling methods generally used such as zero-padding or bilinear interpolation are applied to the super-resolution
image reconstruction. Then, we show that the proposed hybird up-sampling method generates high-resolution images
more accurately than conventional methods with quantitative and qualitative assess measures.
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Fig. 1 An example of data deficiency problem in

zero—padding up-sampler. Circles, triangles, and
squares in bright colors represent the pixels in
low-resolution images, and zero-padded pixels are
drawn in black color. (a) Irregular distribution of
information in different positions, and (b) data
deficiency by insufficient numbers of low-resolution
images
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Fig. 2 A diagram representing the interpolation process with
low-resolution images registered on the
high-resolution grid. Circles, triangles, and squares in
bright colors represent the pixels in low-resolution
images. The position marked by “x" is the
high-resolution pixel to be interpoiated using the
dotted area. The shades around the colored pixels
mean that they are blurred by a blur function.
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Fig. 4 Experimental results of "mobile” image with the image set prepared for the second experiment (a) the original image (b)
bicubic-interpolated (c) with zero-padding, using four images {(d) with bilinear interpolation 1, using four images (g) with
pilinear interpolation 2, using four images () with hybrid up-sampling, using four images (g) with zero—-padding, using
three images (h) with bilinear interpolation 1, using three images () with bilinear interpolation 2, using three images ()
with hybrid up-sampiing, using three images
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