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1. INTRODUCTION

Image is an efficient media for information and communication. The elements contained
in the image play an important role in the human visual system, namely the means
needed for the needs of human perception. According to research (Utama, 2011), humans
have the ability to recognize certain objects from a collection of objects they see, because
the human visual system consists of a combination of the process of recording and
detecting objects.

Image processing is involving visual perception. According to research (Adler,

2018), the image processing has input and output data in the form of images. However,
the image produced from image processing has better quality, compared to the original
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image. For example, the color image is colorless, so that the image becomes difficult to
interpret because the information contained is reduced. If something like that happens, it
needs to be processed to improve the image quality.

To improve the quality of a digital image, there is a noise reduction technique that
can be used. In noise reduction there are several methods that can be used, some of
which are median filtering, mean filtering, and gaussian filtering. According to research
(Oktafian, 2019), the Mean Filter is to replace the pixel value at the position (x, y) with
the average value of the pixels that are in the surrounding neighbors. The larger the
dimensions of the processed image, the longer the processing time. According to research
(Wedianto, 2016), Median Filtering is a filter technique that sorts the intensity value of a
group of pixels, then replaces the processed pixel value with its median value (the middle
value). (Samad, 2013), using the Median filter method in his research to eliminate noise
and also to preserve the details in the image, so that we can get a digital image with the
smallest noise. According to research (Afifa, 2016), Gaussian filters are obtained from
convolution operations. Multiplication between kernel matrix and original image matrix
in convolution operation. The kernel is shifted along rows and columns in the image so
that a new image is obtained, it is obtained at the convolution operation.

From previous studies (Samad, 2013), eliminating noise in digital images by using
the median filter method. The study uses one sample image, then gives noise to the
sample image. In this research, a median filter method is processed in an image that has
been given noise so that it can be tested whether the noise will disappear if a median
filter has been processed on a damaged image.

The urgency of this study is focused on image processing which involves visual
perception. According to research (Adler, 2018), image processing has input and output
data in the form of images. However, the resulting image from image processing has
better quality than the original image. For example, a color image is colorless, so the
image becomes difficult to interpret because the information contained is reduced. If
something like that happens, it needs to be processed to improve the image quality.
Based on the above research, this study will create a GUI application to improve image
quality by utilizing color, brightness, and noise reduction. Continuing from previous
studies to get better results, because in previous studies only did noise reduction. In this
system image processing is used which can transfer a color from one image to another.
This system also increases and decreases the level of contrast with the aim of getting a
better image. Like previous studies, this system also processed noise reduction using
mean filters, median filters, and gaussian filters. After processing to get a better image,
this system will compare the image that has been processed with the original image using
the Mean Square Error (MSE), Root Mean Squared Error (RMSE), and Peak Signal-to-
Noise Ratio (PSNR) method

2. RESEARCH METHOD

2.1 Input Noise

The process of giving noise is done to test several types of filtering methods, to see better
results from the filtering method. Noise applied to the image is a type of noise in general,
namely salt & pepper noise. An example of an image with noise can be seen in Figure 1.
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Figure 1. (a) Original Image (b) Noisy Image

2.2 Filtering

After the noise is given to the image, the next step is to improve the image quality
by using the filtering method. The filters used in this study are the median filter, mean
filter, gaussian filter and other than that, the author uses the method of color transfer,
increase contrast, and decrease contrast in an effort to improve image quality. An image
contaminated by noise can disrupt the quality of the image so that the image becomes
difficult to interpret because the information contained is reduced. Therefore, an image
quality improvement process is needed. The noise used to test the filtering method so
that it can be compared with other filtering methods.

2.3 MEDIAN FILTER

Filling in the value of each pixel with the result of its neighbor's median value is a
technique used in the median filter method. The process of selecting the median begins
by first sorting the neighboring pixel values, then selecting the middle value can be seen
in Figure 2.
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Figure 2. Median filter workflow diagram.
(Davies, 1990).

Median filter is a process of improving image quality by removing noise in the
image.

2.4 Mean Filter

Mean Filter replaces the pixel value at position (x, y) with the average pixel value
in its surrounding neighbors. Mean filter is the process of improving image quality by
eliminating noise in the image. Table 1 will display some of the images produced using
the mean fitler process.
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Table 1. Mean Filtered Images
Image Name Original Image i Mean Filtered Image

Flowerl1l

Flower12

Flower13

Flower14

Flower15

2.5 Contrast Enhancement

Contrast enhancement is based on emphasizing differences in brightness in an
image to improve its perceptual quality. However, there is no universal definition for
contrast (Saleem, 2012).

5 160y)
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Where Gx and Gy at equation (1) are obtained from equation (2) and (3):
Gx = Ix,y —Ix + 1,y 2)
Gy =Ixy —Ixy +1 (3)

Contrast enhancement is done to improve image quality. Contrast serves to
highlight certain aspects of the image.

3. RESULTS AND DISCUSSIONS

At the implementation stage of the image quality test, the image will be tested and
compared with quantitative values, namely MSE, RMSE, and PSNR to be able to see the
best filtering method in improving image quality. MSE and RMSE do not have a unit of
value, but PSNR has a unit of value, namely dB or desible. The more MSE and RMSE
values in the image are closer to zero, the image is said to have good image quality,
whereas if the PSNR value is more than 30 dB, the better the image similarity level.
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Figure 3. Flower images quality test based on MSE value

Figure 3 below will display the results of the filtering flower images quality test
based on the MSE value. It can be seen in Figure 3 that the median filter has the best
MSE value on flower images, because it has an average value close to zero.
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Figure 4. Scenery images quality test based on MSE value
Figure 4 below will display the results of the filtering scenery images quality test

based on the MSE value. It can be seen in Figure 4 that the median filter has the best
MSE value on flower images, because it has an average value close to zero.
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Figure 5. Flower images quality test based on RMSE value
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Figure 5 show the results of the filtering flower images quality test based on the
RMSE value. Figure 5 show that the median filter has the best RMSE value on flower
images, because it has an average value close to zero
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Figure 6. Scenery images quality test based on RMSE value

Figure 6 show the results of the filtering scenery images quality test based on the
RMSE value. Figure 6 show that the median filter has the best RMSE value on flower
images, because it has an average value close to zero
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Figure 7. Flower images quality test based on PSNR value
Figure 7 show the results of the filtering flower images quality test based on the

PSNR value. Figure 7 show that the median filter has the best PSNR value on flower
images, because it has an average value greater than 30.
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Figure 8. Scenery images quality test based on PSNR value

Jurnal Mantik, Vol.7, No. 1, May 2023: pp 177-184



Mantik ISSN 2685-4236 (Online) a 183

Figure 8 show results of the filtering flower images quality test based on the PSNR
value. Figure 8 show that the median filter has the best PSNR value on flower images,
because it has an average value greater than 30

4. CONCLUSION

Based on the implementation and trials that have been carried out, the author has
succeeded in creating an image processing GUI application named "Image Enhancement
Using Median Filters, Average Filters, Gaussian Filters, and Contrast Enhancement"
using MATLAB 2016b. This research contributes to reducing Salt & Pepper noise by
using the Median Filter, Mean Filter, and Gaussian Filter methods. The best method for
handling Salt & Pepper noise is the Median Filter which has the best MSE value of
0.7329 to the worst MSE value of 26.766, the best RMSE value of 0.8561 to the worst
RMSE value of 5.1736, and the best PSNR value of 49.513 to the worst PSNR value is
33,889. The larger the pixel size in an image, the longer the application will process the
image. This research has limitations in testing only using salt & pepper noise, this
research can be developed with other types of noise for image enhancement

REFERENCES

A K. Jain, “Fundamental of Electronic Image Processing” Eastern Economy Edition, PHI Pvt.
Ltd., 2013.

Adler, J., & Pratama, T. B. (2018). Identifikasi Pola Warna Citra Google Maps menggunakan
Jaringan Syaraf Tiruan Metode Levenberg—Marquardt dengan MatLab Versi 7.8. Komputika:
Jurnal Sistem Komputer, 7(2).

Ahmad, U. (2005). Pengolahan citra digital dan teknik pemrogramannya. Yogyakarta: Graha Ilmu.

Anggoro, M. L. (2000). Teori & profesi kehumasan serta aplikasinya di Indonesia. Bumi Aksara.

Balza, A., & Kartika, F. (2005). Teknik Pengolahan Citra Digital. Yogyakarta: Andi Publishing.

Bire, C. E., & Cahyono, B. (2012). Denoising pada citra menggunakan transformasi wavelet.
Semantik, 2(1).

Dumic, Emil, Sonja Grgic, dan Mislav Grgic, 2010, New image-quality measure  based on
wavelets, Journal of Electronic Imaging 19(1).
Fadlisyah, S. (2007). Computer Vision dan Pengolahan Citra. Penerbit ANDI, Yogyakarta.

Fadlisyah, T., & Zulfikar, F. (2008). Pengolahan Citra Menggunakan Delphi. Edisi pertama. Graha
Ilmu, Yogyakarta.

Gusmayuda, R. A. (2008). Steganografi Pada Media Video Digital Dengan Menggunakan Metode FFT
(Fast Fourier Transform) dan LSB (Least Significant Bit).

Hartono, B., & Lusiana, V. (2014). Analisa Teknik Adaptive Histogram Equalization dan Contrast
Stretching untuk Perbaikan Kualitas Citra. Dinamik, 19(1).

Imanuddin, I., Oktafian, R., & Munawir, M. (2019). Image Smoothing Menggunakan Metode Mean
Filtering. JOINTECS (Journal of Information Technology and Computer Science), 4(2).

Jannah, A. (2008). Analisis perbandingan metode filter gaussian, mean dan median terhadap
reduksi noise salt and peppers (Doctoral dissertation, Universitas Islam  Negeri Maulana
Malik Ibrahim).

Kusumanto, R. D., & Tompunu, A. N. (2011). pengolahan citra digital untuk mendeteksi obyek

menggunakan pengolahan warna model normalisasi RGB. Semantik, 1(1).

Mulyanto, E. (2007). Catatan Kuliah Pengolahan Citra. Teknik Informatika Udinus.

Munir, R. (2004). Pengolahan citra digital dengan pendekatan algoritmik. Informatika, Bandung.

Murni, Aniarti; Citra, Pengantar Pengolahan. Elex Media Komputindo. 1992.

Nalwan, A. (1997). Pengolahan Gambar Secara Digital. Elex Media Komputindo.

Privanka and D. Kumar, “Feature Extraction and Selection of kidney Ultrasound Images Using
GLCM and PCA,” in Procedia Computer Science, 2020, vol. 167, pp. 1722-1731. doi:
10.1016/j.procs.2020.03.382

Putra, D. (2010). Pengolahan citra digital. Penerbit Andi.

R. G. Gonzalez & R. E. Woods, “Digital Image Processing” 3rd Edition, Publication House of
Electronic Industry, Beijing.

R. Maini & H. Aggarwal, “A Comprehensive Review of Image Enhancement Technique”

Budi Utami Fahnun, Color image enhancement using filtering and contrast enhancement



184 a ISSN 2685-4236 (Online)

Journal of Computing, Vol.2, No.3 pp.8-13 March 2010.

R. Munir, “Pengantar Pengolahan Citra IF4073 Interpretasi dan Pengolahan Citra,” 2019

Wedianto, A., & Sari, H. L. (2016). Analisa Perbandingan Metode Filter Gaussian, Mean Dan Median
Terhadap Reduksi Noise. Jurnal Media Infotama, 12(1).

N. Larasati, K. Sari, R. Dwi Iriani, E. Yunika, and B. Santoso, “Evaluasi Teknik Filtering Contrast
Enhancement dan Edge Sharpening untuk Pengolahan Citra Ultrasonografi Prostat,” Jurnal
Ilmiah GIGA, vol. 24, no. 1, pp. 2021-2022, doi: 10.47313/jig.v%vi%i.1076

Saleem, Amina, Beghdadi, Azeddine, & Boashash, Boualem (2012). Image fusion- based contrast

enhancement. EURASIP Journal on Imageand Video Processing, 2012(1), 10.
Utama, J. (2011). Akuisisi Citra Digital Menggunakan Pemrograman Matlab. Majalah  Ilmiah
UNIKOM.

Wakhidah, N. (2011). Perbaikan kualitas citra menggunakan metode contrast stretching. Jurnal
Transformatika, 8(2).

Wedianto, A., & Sari, H. L. (2016). Analisa Perbandingan Metode Filter Gaussian, Mean
Dan Median Terhadap Reduksi Noise. Jurnal Media Infotama, 12(1).

Jurnal Mantik, Vol.7, No. 1, May 2023: pp 177-184



