DOI: 10.22041/ijome.2007.13488

Iranian Journal of Biomedical Engineering 1 (2007) 83-94

Speckle Noise Removal by Genetic Neur o-Fuzzy System
in Sonography Images

A. Rafiee! , M.H. Moradi?, M.R. Far zaneh®

1 Assigtant professor, Electrical Department, Engineering School, | lamic Azad Univer sity; Kazeroun Branch, Kazeroun,
Iran
2 Associate Professor, Biomedical Engineering School, Amirkabir University of Technology, Tehran, Iran,
mhmor adi @aut.ac.ir

3 Assistant professor, Radiology Department, Shiraz University of Medical Sciences and Health Services, Shiraz, Iran

Abstract

A new filter was designed and approved for speckle noise removal in sonography images. In thisfilter,
a new idea is used by using neural network learning, fuzzy information and genetic algorithm
optimization. The multi-layer perceptron neural network with binary weightsisused in thisfilter. The
neighbor hood window of each pixel isused asinput statistical featuresto estimatethe noise level. Then
it is fuzzificated and justified by simple fuzzy rules. The membership function width and network
weights are optimized by on-line genetic algorithm. The on-line algorithm contains one individual,
defined as a queen. In this algorithm, the next generation is created by using only the mutation
operator. The performance of this filter was compared with the other speckle noise reduction
techniques such as the median and homomor phic Wiener filters. Indeed, our proposed method is able
to effectively remove speckle noises while preserving the quality of fine detailsin the image data better
than the other methods. In this system, two classic and on-line GAs are used. The classic algorithm
includes 50 strings. The results showed that both of the algorithms are the same in terms of noise
reduction but the classic oneis slower than the other one.
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