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Abstract

In this paper, newly developed algorithm for enhancing images corrupted by white gaussian noise

is proposed. In the method proposed here, image is subdivided into a number of subblocks, and each
block is separated into components corresponding to signal and noise subspaces, respectively through
the signal subspace method. A clean signal is then estimated from the signal subspace by the adaptive
Wiener Filtering. The decomposition of noisy signal into noise and signal subspaces is implemented
by eigendecomposition of covariance matrix for noisy image, and by performing blockwise
KLT(Karhunen Loéve Transformation) using eigenvector. To reduce the perceptual noise level and
distortion, Wiener Filtering is implemented by adaptively adjusting noise level according to activity
characteristics of given block. Simulation results show the effectiveness of proposed method. In
particular, edge blurring effects are reduced compared to the previous methods.
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Table 1. ISNR for each block size.
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Table 2.ISNRs for each method.

input noise variance

Method
25 100 400 900
BAW 265 5.87 779 863
BW 2.55 J 551 7.33 825
SFW 1.98 3.78 479 477
MD 0.14 470 7.20 7.36
NA -0.93 4.39 7.69 841

(BAW: Block Adaptive Wiener Filter, BW: Blockwise
Wiener Filter, SFW: Spatial Frequency Wiener Filter,
MD: Median Filter, NA: Neighborhood Averaging)
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Fig. 6. Noisy "Lena” image.
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Fig. 7. Enhanced image by Neighborhood
averaging method.
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Fig. 8. Enhanced image by spatial frequency
domain Wiener Filter.
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Fig. 9. Enhanced image by Dblock adaptive
Wiener Filter.
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