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Abstract 

In many of digital image processing applications, observed image is often corrupted by noise which may 
arise during image acquisition or image transmission. Noise reduces image quality and leads to 
unwanted results of subsequent stages of the image processing (e.g., segmentation, pattern recognition, 
and enhancement). Hence, removal of noise from images is one of the most significant tasks in image 
processing. 
This thesis introduces two algorithms of noise removing based on fuzzy logic approach, one of them is to 
remove noise from gray scale images and the other is to remove noise from color images. The 
considered noise in this thesis is the impulse noise with three different forms (models) that are: salt and 
peppers, random valued impulse noise and mixed impulse noise.  
The proposed algorithms consist of three main stages. Firstly, noise identification to distinguish between 
the noisy and noise-free image, identifying the form of impulse noise and estimating its density in case 
of the input image is classified as a noisy image. Secondly, fuzzy noise detection to detect noisy pixels 
based on appropriate fuzzy sets and fuzzy rules, each model of impulse noise is processed in different 
way in this stage based on the result of noise identification stage. Thirdly, it includes fuzzy noise filtering 
to restore the pixels that are classified as a noisy based on the result of noise detection stage as well as 
an appropriate fuzzy sets and fuzzy rules.  
The employed membership functions adapt their shapes globally based on the estimated noise density 
and locally based on the homogeneity measurement. In addition, the proposed algorithm for color 
image utilizes the correlation between the color components, so for filtering a certain color component, 
the two other components are also contributed in the filtering process.   
       The proposed algorithms are evaluated through comparing their performances with respect to 
various noise removing methods. The objective measurements in terms of peak signal to noise ratio and 
mean square error show that the proposed algorithms obtain good results in noise removal and image 
detail preservation for wide range of noise density (10% - 60%). Additionally, the proposed algorithm for 
gray scale image can be used for color image by applying it on each color component separately, so a 
comparison was made between the performances of the proposed gray and color algorithms in color 
image filtering and show that the color image algorithm obtains the best results 
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