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Medical Image Enhancement Algorithm Based on Shearlet Domain

and Improve Pal-King Algorithm
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' School of Artificial Intelligence, Hebei University of Technology, Tianjin 300401, China ;
? Hebei Provincial Key Laboratory of Big Data Computing, Tianjin 300401, China

Abstract In the process of diagnosis using medical image, it is necessary to do image enhancement efficiently in
order to mine more information for decision-making as much as possible. However, the traditional medical image
enhancement algorithm has some shortcomes, such as creating noise and fuzziness. Therefore, an image
enhancement algorithm based on shearlet domain and improved Pal-King algorithm is proposed. First, the shearlet
transform is used to decompose the image two parts, high frequency part and low frequency part. Then the adaptive
threshold denoising method is used to denoise the image efficiently. After that, the inverse shear wave transform is
used to reconstruct the image. Finally, Pal-King algorithm is used to enhance contrast to highlight the details of the
image. In order to verify the validity of this algorithm, the processing results of the proposed algorithm are
compared with shear wave, fractional differential and the improved Pal-King enhancement method respectively by
using the self-built image database. Results show that both the enhancement effect and contrast of image by the
proposed algorithm has significant improvements.

Key words image processing; medical image enhancement; shearlet transformation; adaptive threshold; Pal-King
algorithm; fractional differential
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Fig. 3 (a) Membership function curve of the original image; (b)improved membership function curve
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Table 1 Comparison of average objective criteria for lung images
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Evaluation indicator

Algorithm
AG EINT C STD E
Shearlet 10.43 93.95 16.32 84.52 6.80
Fractional differential 7.55 66.34 12.16 49.13 6.51
Improved Pal-King 10.91 104.49 15.78 108.03 4.92
Proposed algorithm 13.27 121.67 20.13 107.14 4.98
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Fig. 5 Experimental results for different methods. (a) Original image; (b) shearlet"™ method;
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(¢) fractional differential™® method; (d) improved Pal-King"* method; (e) proposed method
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Table 2 Comparison of objective criteria for different algorithms in Fig. 5

Evaluation indicator

Algorithm
AG EINT C STD E
Shearlet 4.86 49.08 5.64 44.10 5.41
Fractional differential 4.88 46.19 6.29 26.06 5.28
Improved Pal-King 6.13 62.63 7.06 49.65 3.67
Proposed algorithm 9.54 77.16 8.64 60.52 3.72
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Fig. 6 Experimental results for different methods. (a) Original image; (b) shearlet!'” method; (c¢) fractional
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Table 3 Comparison of objective criteria for different algorithms in Fig. 6
) Evaluation indicator
Algorithm
AG EINT C STD E

Shearlet 4.70 49.02 5.30 42.69 6.09
Fractional differential 4.96 49.60 6.02 28.06 5.94
Improved Pal-King 5.07 54.09 5.58 47.29 3.95
Proposed algorithm 6.47 68.45 7.18 54.57 4.00
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