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Gaussian noise level estimation in SVD domain for images

Liu Wei
Computer School, South China Normal University, Guangzhou 510631, China

Abstract: Accurate estimation of Gaussian noise level is of fundamental interest in a wide variety of vision and image pro-
cessing applications as it is critical to the processing techniques that follow. In this paper, a new, effective noise level esti-
mation method is proposed based on the study of singular values of noise-corrupted images. There are two major novel as-
pects of this work to address the major challenges in noise estimation: 1) the use of the tail of singular values for noise esti-
mation to alleviate the influence of the signal on the data basis for the noise estimation process; 2) the addition of known
noise to estimate the content-dependent parameter, so that the proposed scheme is adaptive to visual signal and therefore it
enables wider application scope of the proposed scheme. The experiments results demonstrate that the proposed algorithm
can reliably infer noise levels and shows robust behavior over a wide range of visual content and noise conditions, in com-
parison with the relevant existing methods.

Key words: noise estimation; Gaussian noise; singular value decomposition; image processing
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K14 o=5 o0=10 0=20 =30 =40 ¢=50
Peppers 5.05 10.14 20.19 30.02 39.80 50.02
30.02 39.90 50.23
30.38 40.43 50.45

Lena 5.06  9.91 19.97
Barbara 5.11  9.47 19.95
Cameraman 5.07 10.50 20.13 30.12 40.00 50.15
Cartoonl 5.10  9.43 19.29 29.69 39.62 49.69

Cartoon2 5.09 10.83 19.55 29.62 39.63 49.98
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