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Abstract
The noise present in the image can coat and lessen the visibility 
of certain characteristics of the objects present within the image. 
Thus making it unfit for further enhancements. There has been 
a research on the denoising filters for very long to remove the 
noise from images. Here, in this paper we propose the enhanced 
fuzzy classical filter which removes more than one type of noises 
from images. Traditional mean and median filters are combined to 
remove more types of noises. Performance of the filter is compared 
with other filters and the proposed technique has outperformed 
existing techniques.

Keywords
Noise Reduction, Mixed Noise Removal, Fuzzy Classical 
Filters.

I. Introduction
Image Processing is a practice to make better raw images 
captured from cameras/sensors positioned on satellites, space 
and aircrafts or pictures taken in normal routine life used in a 
range of applications. While acquiring the image from the supply 
like sensor, digital camera etc. there may occur some instability or 
we can describe it as noise. Main contributor to noise occurrence 
includes bad weather surroundings or some other intervention 
while transmitting the image. The outcome is infected image 
that require to be pre-processed to lessen or remove the noise. 
Presence of noise makes an image the undesirable one, which is 
not suitable for further image enhancement tasks like zooming, 
object detection, pattern recognition etc. So, they have to be 
improved before other analysis or enhancement techniques can 
be performed on them. There are different types of noises each 
having different statistical properties [19]. A variety of techniques 
are used to eliminate these noises. However a universal “best” 
approach has yet to be found.
This paper proposes the new technique based on fuzzy logic which 
lessens the noise from grey scale images. It is a fuzzy classical 
method. It means classical techniques are enhanced by merging 
the fuzzy logic rules in them. The focus is put on removal of more 
than one type of noise, it means that the presented techniques will 
able to remove the two or more types of noises from different 
images or from same image if exists.
The structure of the paper is organized as follows: In Section II, 
related work done in this area is presented. Literature survey is 
done for this purpose. In Section III, proposed work is explained 
along with pseudo code. Section IV, presents several experimental 
results. These results are discussed in detail, and are compared 
to those obtained by other filters. Final conclusions are drawn in 
Section V.

II. Related Work
Many researchers have done research in filters related to removing 
noises from images. But very little work on the filters which 
removes more than one types of noise. Some study on related 
work is done. Latest work done in this field is proposing the fuzzy 
logic based filter [1], which tries to remove the Gaussian and 

impulse noise from images. It proposes the fuzziness in form of 
membership function. [1] is also taken as the base of our filter. In 
another study [2], the two step method is proposed to detect and 
remove the noise from images. Further, the method is enhanced 
[9] to color images. The proposed filter is the fuzzy two-step color 
filter; The fuzzy detection method is based on the calculation 
of fuzzy gradient values and on fuzzy reasoning. This phase 
determines three separate membership functions that are passed 
to the filtering step. The technique [3], which detect noisy pixels 
using fuzzy reasoning with lowest uncertainty, and in replace 
noisy pixels with a heuristic median filter. Another proposed 
denoising technique [4] is based on cascaded median and wavelets 
filter. The enhanced edge map generation using multi-resolution 
coherence measurement [6] and adaptive wavelet based-speckle 
noise reduction is performed using the enhanced edge map. The 
edge map obtained from coherence measurement has limitation 
such as noisy or discontinued edge detection. This proposed [6] 
method overcome this limitation. The nonlinear filtering technique 
[7], contains two separated steps, an impulse noise detection step 
and a reduction step that preserves edge sharpness. Gaussian noise 
is considered in noise reduction [8]. The non linear function s used 
which represents fuzzy rules, considering the uncertainty of signal. 
Signal adaptive median filtering algorithm for removal of impulse 
noise is proposed in [10]. Noise candidates are first selected using 
the homogeneity level, and then a refining process follows to 
eliminate false detections. New algorithm is proposed [11], which 
uses fuzzy gradient method with new fuzzy rules to distinguish the 
noise pixels and edge pixels. [13], Presents the technique which is 
recursive fuzzy switching median filter which is an extension to 
the classical switching median filter by employing fuzzy inference 
mechanism. By performing fuzzy reasoning at two different levels, 
the operator [14], is able to effectively cancel noise pulses without 
degrading the quality of fine details and textures by using the new 
fuzzy rule base and inference mechanism. A novel fuzzy filter is 
proposed for removing mixed noise [15], in order to remove mixed 
noise efficiently, fuzzy rules are set by using multiple difference 
values between arbitrary two pixels in a filter window. Fuzzy 
filter [16], which removes the additive noise. Fuzzy rules are 
fired to consider every direction around the processed pixel and 
derivatives are computed and fuzzy derivatives to perform fuzzy 
smoothing by weighting the contributions of neighboring pixel 
values. [18] Proposed the new fuzzy based algorithm for removing 
impulse noise while preserving the edge sharpness of the image. 
It involves three steps: i)define fuzzy sets, ii) construct a set of 
IF-THEN rules, and iii) construct the filter based on the set of 
rules.

III. Proposed Work
The proposed method will provide the efficient filter which 
removes the noises from grey scale image and work well than 
other existing techniques. To remove more than one noise from 
image, basic traditional that is classical filters, mean filter and 
median filter are combined. The proposed method incorporate the 
fuzzy logic techniques along with the traditional linear and non 
linear filters which makes it versatile and hence able to reduce 
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more than one type of noise.

A. Algorithm
The proposed algorithm is described as follows.
1. Take the input image.
The input image should be a grey scale image. As we are proposing 
a new algorithm, so it is first applied on the grey scale images.
2. Do convolution using mean filter.

   (1)
Here,  is the output image achieved by applying the above 
equation i.e. (1) on the input image . It is effective to 
reduce gaussian noise from images.
3. Convolute using median filter

   (2)
Here, is the output obtained by applying the median 
formula on the input image i.e. . Median calculates the 
mid value of the given input. Operator med is used for this purpose. 
It is effective to process impulse noise.
4. Use the results from step 2 and 3 and make fuzzy rules. Five 
membership functions are used which all are of triangular types 
since it give optimized performance among all. Mamdani model 
is used in making FIS. Total 25 rules are made which are used to 
calculate the new value of the pixel under processing. These are 
shown as below using the screenshot.

Fig. 1: FIS Rules Editor (25 rules)

5. Get fuzzy output using FIS.

Fig. 2: FIS Editor Showing Output Getting from 2 Inputs

6. Defuzzification (COA): After getting the fuzzy result, it is 
converted back to the crisp one. For this purpose centre of area 
(COA) method is used

    (3)
7. Noise free output image: Finally the noise free image is obtained 
by using steps 2 to 6.

Fig. 3: Algorithm Design

IV. Experimental Analysis
Performance of both new proposed algorithms are calculated and 
compared with the one presented in [1]. The comparison is made 
on the basis of parameters PSNR, MSE and execution time. It is 
done for three types of noises:- impulse noise, Gaussian noise 



IJCST Vol. 3, ISSue 2, AprIl - June 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m324    InternatIonal Journal of Computer SCIenCe and teChnology 

and speckle noise. The results are shown in Table 1, 2 and 3 
respectively.

Table 1 : Performance of Filters with Impulse Noise

Filter type
impulse
Noise 
ratio(%)

PSNR Time
(in sec) MSE

Fuzzy filter 
[1] 1 23.5857 0.069323 287.0182

2 23.4699 0.070196 294.7770
5 23.0678 0.078937 323.3703
10 22.1047 0.083269 403.6563

Proposed 
filter 1 28.8383 0.222040 85.6339

2 28.1894 0.224505 99.4355
5 26.6616 0.222886 141.3586
10 24.7181 0.223897 221.1389

Table 1, shows the comparison of three filters with varied degree 
of impulse noise ratio. Fig. 4, is the original Rice image, available 
in MatLab. Fig. 5, is 5% impulse noise picture on which these  
filters are executed. The resultant figsures are fig. 6 and fig. 7. 
Following graph1 also shows the reduction in error obtained by 
proposed method.

Graph 1: MSE vs Noise

Fig. 4: Original Image

Fig. 5: 5% Impulse Noise

Fig. 6: Fuzzy Filter [1]

Fig. 7: Proposed Filter 

Table 2: Performance of Filters with Gaussian Noise

Filter type
Gaussian 
Noise ratio 
(Variance)

PSNR Time
(in sec) MSE

Fuzzy filter 
[1]

0.05 23.1424 0.086685 317.8601
0.10 22.6912 0.069006 352.6644
0.20 21.9218 0.087630 421.0219
0.30 21.2422 0.070164 492.3291

Proposed 
filter

0.05 27.4079 0.223567 119.0380
0.10 26.0355 0.225223 163.2796
0.20 24.2311 0.227146 247.3825
0.30 22.9504 0.225177 332.2323

Table 2, shows the comparison of  filters with varied degree 
variance of Gaussian noise ratio. Fig. 4, is the original Rice image, 
available in MatLab. Fig. 8, is .01 Gaussian noise picture on which 
these three filters are executed. The resultant figures are fig. 9 
and  fig. 10. Following graph 2 also shows the reduction in error 
obtained by proposed method.

Graph 2: MSE vs Noise
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Fig. 8: Gaussian Noise (v=0.01)

Fig. 9: Fuzzy Filter [1]

Fig. 10: Proposed Filter

Table 3: Performance of Filters with Speckle Noise

Filter type
speckle
Noise 
ratio

PSNR Time
(in sec) MSE

Fuzzy filter 
[1]

1% 23.4259 0.070477 297.7749
2 23.1764 0.070223 315.3871
5 22.5191 0.083377 366.9217
10 21.5681 0.073037 456.7372

Proposed 
filter

1 28.0808 0.224158 101.9536
2 27.1939 0.226085 125.0531
5 25.4455 0.226108 187.0388
10 23.5359 0.224494 290.3286

Table 3, shows the comparison of three filters with varied degree 
of speckle noise ratio. Fig. 4, is the original Rice image, available 
in MatLab. Fig. 11, 5% is speckle noise picture on which these 
three filters are executed. The resultant figures are fig. 12 and fig. 
12. Following graph 3 also shows the reduction in error obtained 
by proposed method.

Graph 3: MSE vs Noise

Fig. 11: 5% Speckle Noise

Fig. 12: Fuzzy Filter [1]

Fig. 13: Proposed Filter 

V. Conclusion
In this paper, we proposed techniques to deal with one of the most 
researched problems of digital imagery, i.e. noise. We develop 
two techniques based on fuzzy logic. The analysis, of all the 
obtained experimental results, demonstrates that proposed filter 
outperforms for denoising all of the above mentioned images. The 
fuzzy filter [1] able to reduce the gaussian noise efficiently but 
is not good for impulse noise. The statistical experiments shows 
that proposed filter not only work well for the gaussian noise but 
it also proves to be good for impulse noise. The experiments are 
also conducted on speckle noise. Here also the proposed filter 
proves to work well. PSNR is increased using proposed filter which 
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in turn increases the efficiency. MSE is reduced using proposed 
filter, which means there is less error. Thus, the proposed method 
is able to reduce more than one type of noise efficiently and better 
than fuzzy filter [1].
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