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Noise Reduction for Color CCD Image Sensors Based on g -neighborhood of Images
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Abstract

A novel noise reduction algorithm is proposed for color image sensors such as CCDs, which are used
in digital cameras and image scanners. It has been difficult to reduce color noise at high speed without
losing image details. To solve this problem, the proposed method reduces noise using the properties of
images and noise in the ge—neighborhood; this is defined as a set of pixels that are in a spatial
neighborhood and have less color divergence for a focused pixel. First, the mean and the variance of pixel
values in the e-neighborhood are calculated. Next, the variance of noise is estimated from the mean of the
eneighborhood using the properties of CCDs. Finally, the output value is generated along the mean
color vector direction in RGB space, depending on the variance ratio between the image and noise in the
gneighborhood. Experiments indicate that the proposed method delivers better performance than

conventional methods in terms of low color noise, preserving image details with high speed processing.
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Fig.2 Mean of signal versus variance of noise in
partial regions.
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Fig.3  Illustration of the noise reduction algorithm in
RGB space.
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Fig.4 Comparison of the proposed method with conventional methods.
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Fig.5s Processed images.

Table 1 PSNR[dB].
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