
Australian Journal of Basic and Applied Sciences, 7(14) December 2013, Pages: 77-80 

 

AENSI Journals 

Australian Journal of Basic and Applied Sciences  
 

Journal home page: www.ajbasweb.com 

 
 

Corresponding Author: P. Deepa, Department of Computer Science, Avinashilingam Institute for Home Science and 
Higher Education for Women University, Coimbatore-48. India 

  E-mail Id: deepamuthu10@gmail.com 

An Efficient  Denoising Method for Mango Images Using an Adaptive Fuzzy Switching 
Filter Based On Trapezoidal Rule 
 
1P. Deepa and 2Dr. S.N. Geethalakshmi 
 
1Ph.D Research Scholar, Department of computer Science, Avinashilingam Institute for Home Science and Higher Education for Women 
University, Coimbatore-48, India. 
2Professor, Department of Computer Science. , Avinashilingam Institute for Home Science and Higher Education for Women University, 
Coimbator-48, India. 
 
A R T I C L E  I N F O   A B S T R A C T  
Article history: 
Received  3 November  2013 
Received in revised form 20  
December 2013 
Accepted 31 December  2013 
Available online 1 February 2014 
 
Keywords: 
Grading, Machine vision, Median 
filter, Adaptive fuzzy switching filter.   

 India exports many fruits to abroad. In that mango is one among them. These fruits 
have to check the quality, and based on the quality the grading ought to be done before 
it is being sent to the international market. At present it is done manually therefore, to 
increase the excellence, time consuming and labor intensive the automatic system has 
to be developed for the application of machine vision. In this paper, a denoising method 
based on fuzzy switching filter is presented that adopts an existing one for the 
enhancement of mango images corrupted by impulse noise. Simulation results indicate 
that the proposed method impressively outperforms than existing one in terms of noise 
suppression and detail conservation across a wide range of impulse noise corruption. 
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INTRODUCTION 

 
 Fruits plays a vital role in day to day life, grading of fruits is necessary in evaluating agricultural produce, 
meeting quality standards and increasing the market value. Fruit images usually contain high random noise. The 
intention of noise removal is to improve the quality of the image and make it prepared for further processing by 
removing the irrelevant noise and surplus parts in the background image. Digital images often contain individual 
pixels which vary rapidly in intensity from their neighboring pixels, which do not reflect the image they 
represent. These pixels are referred to as random noise (Ranjeet Kaur, 2011). To remove this noise and to 
preserve the edges of the fruit image various filters were applied to the image. The following literature reviews 
various preprocessing methods used for fruit image. 
 Devrim Unay et al (2005) proposed a work on computer vision based system to automatically sort apple 
fruits. In preprocessing step, the fruit area is separated by thresholding using RE filter image. Hence, a 
morphological filling operation is also applied to remove these holes (Devrim Unay, 2005). 
 SlametRiyadi et al (2007) proposed a work to develop an automatic papaya size grading system using 
centroidal profile analysis of its digital image. In this preprocessing task, the image is resized and converted to 
grey scale and segmented using automatic threshold using otsu method. Morphological techniques are used to 
remove noise. Catalin et al (2001) proposed a work to detect bones from chicken meat using competitive 
Hopfield neural network and fuzzy filtering. In their approach, they used the histogram information of the 
chicken meat images, to be processed in the next level.  
 S. Kim et al (2001) developed a system to detect pinholes in almonds using x–ray imaging. In that the 
image of a single raw almond was filtered using a 3x3 mask to remove spot noise. This spot noise is formed due 
to dust or artifacts during scanning which appeared as a bright spot in the image. Since the insect–damaged 
region appeared darker than normal, the center pixel was replaced with a median value of nine pixels within a 
3x3 window; this is done only if the value of the center pixel was greater than the median value plus a preset 
value. Spot noise can also be removed using mathematical and morphological processing called opening. The 
filtered image was then brought to an average again using a 3x3 mask containing nine elements of equal 
amplitudes (1/9) to remove small noise associated images through the x–ray imaging system. 
 Fernando Mendoza et al (2010) developed a system to find Multi fractal properties of pore-size distribution 
in an apple tissue. He used an image pre-processing to render stacks of 2-D square images of apple tissue and 
multi fractal analyses were performed using the Image Processing Toolbox of MATLAB v7. 0 in this 
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experiment. Domingo Mery et al (2011) proposed an automated fish bone detection using X-ray imaging. The 
original X-ray image is linearly enhanced by modifying the original histogram in order to increase contrast. 
 It is originate that the Median filter is chosen as the best method for deducting the noise in the grayscale 
images because it preserves the edge details of the image. Thus the output images can be visualized with high 
originality. Through literature survey, it is establish that the limitations of other filters, such as Average filter, 
when used to denoise the data, is that they not only smooth the noise, but also smooth the sudden and sharp 
transitions that were present in the original data, such as edges in images. Moreover, they are not as efficient as 
the median filters in removing certain types of noise, such as impulsive noise. Although median filters do not 
blur the edges as much as the other filters do, because they still possess smoothing characteristics, as the size of 
the filter increases, there may be a significant image blurring. 
 The rest of the paper is organized as follows: In section 2, methodology is explained in detail. In Section 3, 
the results obtained in noise removal methods on mango images are shown. Finally, in Section 4 some 
concluding remarks are given. 
 
Methodology: 

The methodology of this research involves several tasks such as data acquisition task, image preprocessing, 
existing method and Proposed work as summarized in Fig 1and explained in detail in this section. 

 
 
 
 
 
 
 
 
 
 
 
 
 
                                       
 
Fig. 1: Methodology of the Research. 
 
Data Acquisition: 
 Mango samples were collected from the market. The images of mango were captured at 360 degree. Using 
Nikon 240 digital camera, the Images were taken with camera flash in standard room lighting. The camera was 
setup in a fixed position to get an appropriate silhouette of object. The white paper was used as background 
surface to facilitate and simplify the segmentation task. 
 
2. Preprocessing: 
 The preprocessing task involves some procedures to prepare the image to be ready for image processing. 
Firstly, images were normalized to produce uniformity in term of image size and to reduce the processing time. 
The original image with 640x480 dimensions as shown in Fig. 3 (a) was resized to be one third of its normal 
size.   
 An appropriate silhouette should be determined to get an accurate processing result. For this task, RGB 
image was converted to grayscale. The grayscale image is shown in the Fig.3 (b). 

 
                         

(a)                         (b) 
 
Fig. 3: (a). Original RGB image; (b). Grayscale level. 
 
 The result of grayscale transformation as shown in Fig. 3 (b) is then attempted to be segmented from the 
background. 
 

Data Acquisition: 
   Capturing mango images 

Preprocessing: 
• Image Resize 
• Converting RGB to Grey scale 
• Standard Median Filter 
• Existing method 
• Proposed method 

       Results and discussion 
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3. Standard Median filter: 
 
 Images include brighter or dark cell values, which is represented as noise and they are removed from further 
processing. Noise reduction processing introduces various approaches for removing the noise displayed in an 
image. The median filter orders input pixel values from the current filter window and assigns the middle value 
to the output pixel value (Sarah B. Aziz, 2010). The median value is not affected by the original value of the 
noise cells, and the Median filter is especially good at removing both the isolated and random noise found in the 
images. Median filter is calculated by using the following equation (Gajanand Gupta, 2011).  
 

)},({),( ),(),( tsgMedianyxf yxSts ∈=            (1) 
 
 Where (x, y) is the total number of pixels in the neighborhood (s,t). Median filtering performs best results 
than the average filter by preserving the edges and other features. 
 
4.  Existing Method: 
 Adaptive fuzzy switching filter is the existing one, which avoids the inherent limitation of the median filter 
and its variants, when there is a high probability of impulse noise. In order to achieve optimal detail 
preservation, it develops the maximum-minimum exclusive median method to estimate the corrupted pixel 
(Haixiang Xu, et al., 2009). The algorithm is followed as  
 If ]1,0[)],([ ∈jiWµ  is the member ship function of w (i,j). Then it indicates the number of pixels 
affected by impulse noise. The following fuzzy rules as: 
[Rule 1] if w (i, j) is large, then μ [w (i, j)] is large. 
[Rule 2] if w (i, j) is small, then μ [w (i, j)] is small. 
 According to the above rules, the s-function is used to describe the membership function of the impulse 
noise corruption. The formula for s-function is given as  
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5 Proposed Method: 
 The existing method performs well, but it fails to preserve edges and to suppress noise in the mango image. 
So, in the proposed method the fuzzy rules  
[Rule 1] if w (i, j) is large, then μ [w (i, j)] is large. 
[Rule 2] if w (i, j) is small, then μ [w (i, j)] is small.        
 
is described based on trapezoidal rule membership function to detect impulse noise and to preserve edges 
smooth. The formula for trapezoidal rule is given as  
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 Therefore, the filter based on adaptive fuzzy rules with trapezoidal member function gives the output as 
 

Y (i, j) = 
),()]},([1{),(],([ jiIjiwjiEjiw ×−+× µµ

                                    (4) 

            = )],(),([)],([),( jiIjiEjiwjiI −×+ µ  
 
Filtering system is stated as follows: 
• If the membership function )],([ jiwµ =0,    then current pixel I (i, j) is noise free.    
• If 1)],([ =jiwµ , then the current pixel I (i, j) is corrupted by impulse noise. Then it needs to filter. 
• If 0< 1)],([ <jiwµ , then current pixel has been corrupted somewhat by impulse noise. 
• The filter will output the weighted average of I (i, j) and E (i, j). 
 
Experimental Results And Discussion: 
 The performance of proposed method has been evaluated and compared with the standard median filter and 
existing method. The resultant images are shown in the table 1. The performance evaluation is carried as 
follows. 
                    
PSNR (Peak Signal Noise Ratio): 
 The quantitative measures used for comparison is the peak signal noise ratio (PSNR) between the original 
image and restored images, defined by 
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Where I(i,j) and Y(I,j) are the original and restored images respectively. 
 
Table 1: Results for image enhancement on mango images. 
 

                                    
MSE (Mean Square Error): 
 The Mean Square error (MSE) represents the cumulative squared error between the compressed and the 
original image. The lower the value of MSE, lower the error. MSE is given by 
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 Where x (i, j) is noise free, m x n is grayscale image and y (i, j) is noisy approximation of x(i,j).The 
performance measures taken for 25 mangoes were tabulated in the following table 2. 
 
Table 2: Comparison on Quality Assessment Parameters. 

Image PSNR MSE 
Noisy image1 2.723 200.1 
Median filter 27.21 150.2 

Existing method 30.54 75.01 
Proposed method 34.12 56.34 

Noisy image2 3.45 192.34 
Median filter 26.23 199.23 

Existing method 31.23 145.22 
Proposed method 33.45 73.23 

Noisy image 3 3.532 220.1 
Median filter 28.32 150.3 

Existing method 31.23 73.22 
Proposed method 35.5 43.43 

 
Discussions: 
 In this research work, the mango images were taken for reducing noise and to preserve edge detail 
information. It also overcomes the drawbacks of standard median filter and the existing method in preserving 
edges and smoothing the images for further processing. To evaluate the result, performance metrics such as 
PSNR, and MSE were calculated for the original image and the result of the filtered image. From the above 
table it is noted that the proposed method produce better results than existing and standard median filter. The 
PSNR value is probably high, when comparing to the existing and median filter and the MSE value is low when 
comparing to the others. 
 
Conclusion: 
 In this proposed work, the impulse noise is removed effectively while preserving details of mango image 
under both low and high probabilities of impulse occurrences. As shown in the table 2 the performance of 
proposed method is better than of standard median filter and existing method. The proposed method can be used 
as a preprocessor, which can be combined with the other image restoration techniques to enhance the images 
due to impulse noise.       
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