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High Resolution Color Image Reconstruction
Using Raw Data of a Single Imaging Chip

ToMOMASA GOTOH! and MASATOSHI OKUTOMIt

The limited resolution of image sensors has motivated the enhancement of image resolution.
Super-resolution has been applied mainly to grayscale images, but producing a high-resolution
color image using a single-chip imaging device has not been investigated thoroughly. This
work aims at producing a high-resolution color image directly from raw data obtained by a
single imaging chip employing a color filter array. This method is based on a generalized
formulation of super-resolution that simultaneously performs both resolution enhancement
and demosaicing. The proposed method is verified through experiments using synthetic and
real images.
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Fig.4 Artifact in reconstructed image. High resolution

reference image (a) is used to simulate raw data.
Image reconstruction with independent regulariza-
tion gives (b).
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Fig.5 Edge model for red (solid line), green (dashed
line), and blue (dotted line) signals.
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(a) Nearest neighbor in-
terpolation (multi-frame). (b) Linear interpola-
tion (multi-frame). (c) Cubic interpolation (multi-

frame). (d) Proposed, f =2, M = 8.
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Fig. 10 Motion estimation error affecting the image estimate. (a) 0 pixels,
(b) 0.25 pixels, (c) 0.5 pixels, (d) 0.75 pixels, (e) 1 pixels.

(a) (b) (c) (d)

011 00000 (a) 00000 (b) 00 demosaicking 000000 (c)
Demosaicking? 00 0000000000(d) 00000 f =40 M = 64
Fig.11 Reconstructed high-resolution images. (a) Observed color mosaic. (b)

Linear demosaicking and interpolation. (c¢) Demosaicking 2) and bi-cubic
interpolation. (d) Proposed, f =4, M = 64.
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