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Abstract - Improved image is a process on the image that initially has a quality that is less good
or has noise. In this image improvement operation image quality will be improved so that the
image produces better quality. Image improvement methods used are contrasted stretching,
histogram equalization, low pass filter and Gaussian filtering. In this study compare contrast
stretching method, histogram equalization, low pass filter and Gaussian filtering to improve
image quality. Performance of each method would be calculated by finding the value of Mean
Square Error (MSE) and Peak Signal to Noise Ratio (PSNR). This study compares contrast
stretching methods, histogram equalization, low pass filter and Gaussian filtering to improve
image quality. Total data of malaria parasite image is 120. The data consist of image of malaria
parasite falciparum, vivax, malaria along with stage that is ring, trophozoite, schizont and
gametocyte. Evaluate the performance of each method by finding Mean Square Error (MSE) and
Peak Signal to Noise Ratio (PSNR) values. The result is a contrast stretching provides better image
quality against malaria parasite image.
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1. INTRODUCTION

The image of malaria parasite comes from Health Laboratory Center of North Sumatera
Province. Image of malaria parasites still contain of image with less good quality. To overcome
this we used image repair method to improve image contrast. Based on the problem, this
research used image improvement method. There are four image repair methods used for
comparisons such as contrast stretching, histogram equalization, low pass filter and Gaussian
filtering. Research of [1][2][3][4][5] used the median filter as an image repair method for malaria
parasites identification. Research of [6][7] used local histogram equalization. Research of [8][9]
using median filter and filtering SUSAN and [10] used Susan's filtering approach. Research of [11]
used dark stretching. Research of [12] used a median filter and Laplacian filter. Previous studies
had not compared the four methods of image repair using contrast stretching, histogram
equalization, low pass filter and Gaussian filtering to identify three types of malaria disease
consisting of malaria, falciparum and vivax with ring stage, trophozoite, skizon and gametocyte.
The result of image improvement method cannot be distinguished because it looks the same
between contrast stretching method, histogram equalization, low pass filter and Gaussian
filtering. It measured the performance of MSE (Mean Square Error) and PSNR (Peak Signal to
Noise Ratio) image. Performance evaluation technique used MSE and PSNR scores. The value of
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MSE and PSNR was one technique that can distinguish values for image quality improvement
[13]. The best image repair method will be used in the next stage of the region of interest (ROI)
and finally used to identify the type of malaria and its stadium.

2. RESEARCH METHOD

Some of the problems encountered in image processing are the problem of contrast and
brightness. In order to overcome this problem, we use image improvement method to improve
image contrast. Research [11] performs image and segmentation improvement used dark
stretching technique for Plasmodium falciparum in thick blood. The results showed dark
stretching technique can improve image quality and can distinguish between object and
background.

Research [14] carried out enhanced RGB color image (Red Green Blue) in the YCbCr color
space using K-Means. Image enhanced by RGB color conversion process to YCbCr color space.
Furthermore each YCbCr section was checked with Luminance (Y), Chrominance Cb and (Cr)
histograms and each channel is enhanced by histogram matching. After all the channels are
upgraded they are combined into one image and show the best results and then ready for the
next process.

The comparison model of image improvement method in malaria parasite image can be
seen in Figure 1.
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Figure 1. Comparison of Image Improvement Method

Figure 1 showed comparison of image improvement method starting from acquisition
of malaria parasite image, then done image improvement process. Performance evaluation
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techniques used MSE and PSNR [15]. Image improvement methods use four methods: contrast
stretching, histogram equalization, low pass filter and Gaussian filtering.

2.1 Image Acquisition

At the acquisition stage, malaria parasite image sample was conducted at Health
Laboratory Center of North Sumatra Province parasitological section. The samples of the malaria
samples were re-examined and then labeled and verified by the Health Laboratory Office of the
Province of North Sumatra. There were three types of malaria parasites present in the Health
Laboratory Office of North Sumatera Province consist of falciparum, vivax and malaria with four
stages namely ring, trophozoite, schizont and gametocyte.

At the Central Laboratory of Health of the Province of North Sumatra, there were
preparations that had been given Giemsa stained. Before the examination, prepare oil emersion
drip then did the image taking. The process of malaria parasite image intake used digital
microscope with 1000 times magnification. The image data of the malaria parasite type was then
stored for future use.

In the re-examination process was accompanied by laboratory personnel to know the
type of malaria parasite along with. Imagery could be seen on the monitor screen. The type of
malaria parasite and its stadium could be seen in Figure 2 [16].
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Figure 2. Image of Falciparum Malaria Parasite, Vivax, Malaria with Four Stages
Resource: Center for Health Laboratory of North Sumatra Province

2.2 Image enhancement

Image of malaria parasite was still there image that have image quality less good. The
problem can be improved image quality. At this stage the image repair method used four
methods of image enhancement as a comparison to get better image quality results. The
method used was contrast stretching, Histogram equalization, Low pass filter, Gaussian filtering.
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In the next stage is done for the image storage process of contrast stretching, histogram
equalization, low pass filter and Gaussian filtering.

2.2.1 Contrast Stretching

Contrast is a bright and dark distribution in a picture. One method of image repair is the
contrast stretching. Contrast stretching is a technique used to obtain a new image with better
contrast than the contrast of its original image [17].

The contrast stretching process included an image processing process that was point
processing, which meant this process depends on the intensity value (gray level) of a pixel,
independent of the other pixels around it [18]. The explanation of the contrasting stretch can be
seen in Figure 3 [19].
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Figure 3. Contrast Stretching Function

Figure 3 views to change the pixel contrast value of the original pixel using the provisions:

a. there will be a change in pixel contrast value if the value of the gray level r1 <=r2 and s1 <=
s2

b. there will be no change in the pixel contrast value if the value of the gray level r1 = r2 and
sl=s2

c. will transform the image into a binary image (thresholding) when rl1 =r2 and s1 =0 and s2
=255

2.2.2 Histogram Equalization

Histogram equalization is a process that can change the distribution of gray degree
values in the image so that it becomes uniform. The alignment of the histogram is obtained by
altering the gray degree of a pixel (r) with a new gray degree (s) with a T transformation function
[17]. The equation for histogram equalization can be seen in equation 1.

Ny
pr(Tk) = W k= 0,1,2, ,L -1 (1)

ni  =the pixel value on the gray degree rk
MN = the total number of pixels in the image

2.2.3 Low Pass Filter
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Low pass filter is a filter process where the image taking with a smooth intensity gradient
and high intensity difference will be reduced, and then the resulting is the relative increase of
high frequency image components without increasing the noise. The resulting image is sharper
than the original image. This can be used to highlight the unclear part of the image [17]. The
function of the low pass filter can be seen in equation 2.

ZZH(i,j) =1 2)

J

Kernel’s regulation for low pass filteris:
1. All Kernel’s coefficient must positive
2. The number of all Kernel’s coefficient must equal 1.

2.2.4 Gaussian filtering
Gaussian filtering is one type of spatial filtering, based on the Gaussian opportunity
distribution function. Gauss function in two dimensions can be seen in equation 3.

_x%+y?
flry) = e 2t ®)
f(x,y) is image intensity function, ais deviation standard, x and y are image point coordinate.

2.3 Performance Evaluation by using Mean Square Error (MSE) andPeak Signal to Noise Ratio
(PSNR)

The result of evaluation of four methods of image repair is used, that is calculate the
value of PNSR (Peak Signal to Noise Ratio) and MSE (Mean Square Error). At first it begins with
four methods of image repair used. Next perform the calculation of the value of PNSR and MSE
on each image improvement result with the original image that has been converted to grayscale.

2.3.1 MSE (Mean Square Error)

Mean Square Error is used to compare the initial image with the result of image
improvement method. The smaller value of MSE the more similar the two images. The Mean
Square Error formula can be defined in equation 4 [20]:

MSE - %ii[m i)~ Q. ) @

The value of k is for the length and | for the width, P (i,j) is the original image and Q (i,j) is the
image of the image improvement.

2.3.2 PSNR (Peak Signal to Noise Ratio)
In the image improvement required comparison between the original image with image

repairs image. Size used is Peak Signal to Noise Ratio. The higher value of PSNR the better the
image quality improvement results. The PSNR formula is seen in equation 5.
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3. RESULT AND DISCUSSION

Based on the results of the designed model, the following result of methods and
discussion for each step.

3.1 Improved Image Results

After the process of image retrieval of malaria parasite, the next process of image repair
to get better image quality so that image can be processed easily by computer. Image
improvement methods use contrast stretching, histogram equalization, low pass filter and
Gaussian filtering.

3.1.1 Image Improvement Results using Contrast Stretching

Image improvement methods in this study use contrast stretching, histogram
equalization, low pass filter and Gaussian filtering. Figure 4 shows examples of grayscale image
results and image repair results using the contrast stretching method.

(a) g (b)

©)

Figure 4.Image Improved Result (a) Initial Image (b) Grayscale result Image From Figure 4 (a), (c)
Contrast Stretching Image From Figure 4 (b)

Figure 4 (a) Preliminary image or original image. Figure 4 (b) image of grayscale result.
Figure 4 (c) result of image improvement process using contrast stretching. Can be seen image
results using contrast stretching more contrast than the initial image.
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3.1.2 Image Improvement Results using Histogram Equalization
Image improvement method used next is histogram equalization method. Figure 5
showed an example of image improvement using histogram equalization method.

Figure 5. Results Improved Image with Histogram Equalization

How to image retrieval image histogram equalization image starts with the original
image load then do the grayscale process. Furthermore, histogram equalization process is done.
The results in Figure 5 can be seen gray degree result of image improvement using histogram
equalization more evenly where histogram equalization is change the gray degree distribution
at image become uniform.

3.1.3 Image Improvement Results using Low Pass filter
The next image repair method used is the low pass filter method. Figure 6 showed an
example of image repair using a low pass filter method.

Figure 6. Improved Image Improvement with Low Pass filter

How to image retrieval of the low pass image filter image begins with the original image
load subsequently performed low pass filter process. Figure 6 image repair results using
smoother and more blurred low pass filter.

3.1.4 Image Improvement Results using Gaussian filtering

The image repair method used next is the Gaussian filtering method. Figure 7 showed
the example of the image improvement using the Gaussian filtering method.
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Figure 7. Improved Image Result with Gaussian filtering

How to image retrieval result of image Gaussian filtering begins with original image load,
and then did Gaussian filtering process. The result of Figure 7 showed the image improvement
using the Gaussian filtering image seen slightly blur.

3.2 Evaluation Result

Performance evaluation techniques on image types of malaria parasites and stadiums
use Mean Square Error (MSE) and Peak Signal to Noise Ratio (PSNR) to find out which method is
better to use in image repair. This is one of the contributions to this research. Image
improvement method can be measured by visual technique that is by comparing original image
with result image. The problem experienced is the image of the malaria parasite is difficult to
see the difference without having a good knowledge base. PSNR is a useful calculation to
determine the value of a generated image. MSE serves to determine the error of the image of
the improvement [21]. The value of PSNR is determined based on the size or magnitude of the
MSE value in the image. The greater the value of PSNR the better the results on the image display
results. Conversely, the smaller the value of PSNR the more unfavorable the results obtained on
the image results. The unit of value of PSNR is decibel (dB). The relationship between the value
of PSNR and MSE is the greater the value of PSNR, the MSE value is smaller. MSE value is greater
than the display on the image will be less good results. Conversely, the MSE value is smaller than
the image of the results will be better evaluation results using MSE and PSNR can be seen in
Table 1.

Table 1. Average score of PSNR and MSE images

PSNR MSE PSNR MSE PSNR MSE PSNR MSE

33,3833 43,9667 2,6203 4272,4050 13,4348 3424,1501 29,4237 3676,8424

108



Journal of Applied Intelligent System (e-ISSN : 2502-9401 | p-ISSN : 2503-0493) T
Vol. 2 No. 2, December 2017, pp. 101 -110 _'lliiE

Table 1 shows that good PSNR and MSE values are using contrast stretching method
when compared with other methods, that is equal to 33,3833 dB and 43,9667.

4. CONCLUSION

Based on the description in the previous chapters, that by using PSNR and MSE to
evaluate the result of image improvement, the better PSNR and MSE values are using contrast
stretching with the value of 33,3833 dB and 43,9667 when compared with the three methods
used namely histogram equalization, low pass filter and Gaussian filtering.

5. FUTURE WORKS

Development for further research is to conduct Region of Interest (ROI) automatically.
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