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Abstract In the production of medical images, noise reduction and contrast enhancement are important methods to
increase qualities of processing results. By using the edge-based denoising and adaptive nonlinear histogram
stretching, a novel medical image enhancement algorithm is proposed. First, a medical image is decomposed by
wavelet transform, and then all high frequency sub-images are decomposed by Haar transform. At the same time, edge
detection with Sobel operator is performed. Second, noises in all high frequency sub-images are reduced by
edge-based soft-threshold method. Third, high frequency coefficients are further enhanced by adaptive weight values
in different sub-images. Finally, an adaptive nonlinear histogram stretching method is applied to increase the contrast
of resultant image. Experimental results show that the proposed algorithm can enhance a low contrast medical image

while preserving edges effectively without blurring the details.
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(a) Original image (b) Using the horizontal mask

(c) Using the vertical mask

(d) Using the diagonal mask

[Fig. 4] Edge detection with Sobel masks.
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(b) In case of the flat region
[Fig. 5] Examples of generating the binary edge map.
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[Table 1] Evaluation data of the "Chest X-ray" image

CCR LCR

Histogram Equalization 17.206 2583
Yang's Algorithm 12972 2976
Proposed Algorithm 20914 3971

[Table 2] Evaluation data of the "Brain MRI" image

CCR LCR

Histogram Equalization 2978 5593
Yang's Algorithm 0.198 0.006
Proposed Algorithm 3.371 1.480
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