
CHAPTER 5 

IMPLEMENTATION AND TESTING

5.1 Implementation

This project use Java programming languange and NetBeans IDE for the

user interfaces. This project use 2 methods for reducing a noise in the images ,

that is Gaussian Filtering and Median Filtering with different size of kernels (3x3 ,

5x5 ,7x7 and 9x9). Gaussian Filtering and Median Filtering chosen beacuse based

on the journals stated that both of them are the best method for reducing noise in

image. Also , this project use PSNR ( Peak Signal to Noise Ratio ) as a parameter

to see the result of filtered images. The object of this project is 20 images with

noise ( 10 salt & pepper noise , 5 gaussian noise , and 5 speckle noise) which

obtained from the web. After getting the images , then the images filtered using

Median  Filtering  and  Gaussian  Filtering.  Each  images  filtered  using  both  of

methods with different size of kernels ( 3x3 , 5x5 , 7x7 , and 9x9 ). After that

count the filtered image with PSNR , the PSNR works comparising the original

image with the filtered image using it formula
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Illustration 5.1: Main Program



Below is the code of Median Filtering :

The code above show the process of reducing a noise in original image

with Median Filtering method , Median filtering works by sorting the pixel value

of original image from the lowest pixel value to the highest pixel value ,  then

finding the median value of the pixel after sorting process. After get the median

value then , the result value change the original pixel value

Illustration 5.2: Code 3x3 Median



Below is the code of Gaussian Filtering :



The code above show the process of reducing a noise in original image

with Gaussian Filtering method , Gaussian Filtering works by finding the kernel

Gaussian  first  ,  using it’s  formula  ,  after  getting  the kernel  value  then do the

convolution process 

Illustration 5.3: 3x3 Gaussian



Below is the code of PSNR :

The code above show the process  of  counting PSNR value of  original

image and processed image , PSNR works by comparising the original image and

processed image with it’s formula , but original image and processed image must

have  the  same type  ,  height  ,  and weight.  The higher  PSNR value  the  better

quality, but the higher PSNR value can’t determine the best image according to

vision

Illustration 5.4: PSNR



5.2 Testing

The result of this research sort by size of kernels ( 3x3 , 5x5 , 7x7 , 9x9 )

and Filtering method ( Median Filtering and Gaussian Filtering )

By kernel size :

According to kernel size 3x3 Median Filtering has a minimum value of

PSNR 13.35 dB and maximum value of PSNR 28.31 dB while Gaussian Filtering

has a minimum value of PSNR 12.19 and the maximum value of PSNR 18.51 dB.

The average for  kernel  size 3x3 Median Filtering has  19.99 dB and Gaussian

Filtering has 14.65 dB

Table 5.1: Kernel 3x3

Table 5.2: Average Kernel 3x3

Method Average PSNR Value

Median Filtering 19.99 dB

Gaussian Filtering 14.65 dB



According to kernel size 5x5 Median Filtering has a minimum value of 

PSNR 13.03 dB and maximum value of PSNR 26.61 dB while Gaussian Filtering 

has a minimum value of PSNR 10.84 and the maximum value of PSNR 22.43 dB. 

The average for kernel size 5x5 Median Filtering has 18.42 dB and Gaussian 

Filtering has 15.16 dB

Table 5.3: Kernel 5x5

Table 5.4: Average Kernel 5x5

Method Average PSNR Value

Median Filtering 18.42 dB

Gaussian Filtering 15.16 dB



According to kernel size 7x7 Median Filtering has a minimum value of 

PSNR 13.03 dB and maximum value of PSNR 25.92 dB while Gaussian Filtering 

has a minimum value of PSNR 9.56 and the maximum value of PSNR 21.01 dB. 

The average for kernel size 7x7 Median Filtering has 17.69 dB and Gaussian 

Filtering has 14.14 dB

Table 5.5: Kernel 7x7

Table 5.6: Average Kernel 7x7

Method Average PSNR Value

Median Filtering 17.69 dB

Gaussian Filtering 14.14 dB



According to kernel size 9x9 Median Filtering has a minimum value of 

PSNR 12.81 dB and maximum value of PSNR 25.51 dB while Gaussian Filtering 

has a minimum value of PSNR 8.64 and the maximum value of PSNR 19.88 dB. 

The average for kernel size 9x9 Median Filtering has 17.22 dB and Gaussian 

Filtering has 13.30 dB

Table 5.7: Kernel 9x9

Table 5.8: Average Kernel 9x9

Method Average PSNR Value

Median Filtering 17.22 dB

Gaussian Filtering 13.30 dB



By filtering method :

According to data testing from Median Filtering with size of kernels 3x3 , 

5x5 , 7x7 , and 9x9 , it has a maximum value of PSNR 28.31 dB and a minimum 

value of PSNR 12.81 dB , the best kernel size is 3x3 because it has the higher 

PSNR than others size , and the lowest is 9x9 kernel size

Table 5.9: Median FIltering



According to data testing from Gaussian Filtering with size of kernels 

3x3 , 5x5 , 7x7 , and 9x9 , it has a maximum value of PSNR 22.43 dB and a 

minimum value of PSNR 8.64 dB  , the best kernel size is 5x5 because it has the 

higher PSNR than others size , and the lowest is 9x9 kernel size

Table 5.10: Gaussian Filtering



According to data testing based on filtering method stated that Median 

filtering has the better PSNR value than Gaussian Filtering , Median Filtering has 

18.33 dB of PSNR value and Gaussian Filtering has 14.31 dB of PSNR value

Table 5.11: Average Filter

Method Average PSNR Value

Median Filtering 18.33 dB

Gaussian Filtering 14.31 dB
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