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Imaging products are continuously increasing their optical resolution, resulting 
in higher perceived noise levels due to increased sensitivity to noise and
graininess in the original image and to the decreased signal-to-noise ratio in the 
smaller pixel sensors. Denoising images requires accurate noise estimates; too
low an estimate and too much noise remains in the image, too high an estimate
and too many details are erased from the image. In addition, the noise level is
often not constant over natural images, particularly images from grainy
negatives. We present a novel noise estimation algorithm for scanned images, 
based on the statistical prior that the color channel gradients are highly
correlated in natural noise-free images, extend it to provide local noise 
estimates, and then extend a denoising algorithm to utilize the spatially variant 
noise estimates for improved denoising while retaining details in the original
image. 
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Abstract 

Imaging products are continuously increasing their optical resolution, resulting in 
higher perceived noise levels due to increased sensitivity to noise and graininess in the 
original image and to the decreased signal-to-noise ratio in the smaller pixel sensors. 
Denoising images requires accurate noise estimates; too low an estimate and too much 
noise remains in the image, too high an estimate and too many details are erased from 
the image. In addition, the noise level is often not constant over natural images, par- 
ticularly images from grainy negatives. We present a novel noise estimation algorithm 
for scanned images, based on the statistical prior that the color channel gradients are 
highly correlated in natural noise-free images, extend it to provide local noise estimates, 
and then extend a denoising algorithm to utilize the spatially variant noise estimates 
for improved denoising while retaining details in the original image. 

1 Introduction 

denoising algorithms usually assume a-priori knowledge of the noise level in the image to 
control the amount of denoising. In practice, this knowledge does not exist, and is usually 
replaced by manual tuning of the noise parameter. Some denoising algorithms, e.g. Donoho 
[I], tune the denoising parameter based on the input image statistics, but these are usually 
based on statistics of the luminance channel, and they can easily confuse high frequency 
texture with noise. Since scanners take three independent samples (usually R, G, and B) at  
each pixel, and since the color channel derivatives in natural, noise-free images tend to  be 
highly correlated [2], we may utilize the redundant information to estimate the noise in the 
sampled images. High correlation in the color channel derivatives indicates low noise, while 
low correlation indicates high noise. 

We extend this approach to  mosaic images by first pre-processing the mosaic image to  obtain 
a full-color image using simple bilinear interpolation of each color channel independently. We 
treat the two greens in the mosaic pattern as two separate colors, giving us a four color image 




























