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Abstract— Malaria is one of the life threatening disease 

worldwide. The accurate and timely diagnosis of malaria 

infection is essential to control and cure the disease. This 

paper focuses on segmentation and detection of 

microscopic images infected with malaria parasites using 

color based cascading method. This method begins with 

color normalization process followed by gamma correction 

then noise reduction, exposure compensation, edge 

compensation, edge enhancement, fuzzy c-means 

clustering, and morphological process. The results have 

shown that this method could be successfully used for 

malaria detection. 
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I.  INTRODUCTION 

Malaria is a very serious infectious disease caused by a 

parasite of the genus Plasmodium which is commonly carried 

by female Anopheles mosquitoes [1]. According to the World 

Health Organization statistics, in 2015, it was estimated that 

the number of malaria cases had decreased to 214 million, and 

the number of deaths decreased to 438.000.There are many 

types of plasmodium parasites, but only five species regularly 

infect humans: plasmodium malariae, plasmodium falciparum, 

plasmodium knowlesi, plasmodium ovalae, and plasmodium 

vivax. From the species, p.falciparum is the most lethal [2]. 

The common way to detect malaria is to draw the patient’s 

blood and then diagnose it using a microscope to determine 

the infection that occurs based on the colour and 

morphological changes in the erythrocytes. The process is 

lengthy, requires expert involvement, and there may be 

chances for misdiagnosis. Diagnosis using a microscope 

imagery requires special training and sufficient expertise [5]. 

This diagnosis has been shown by several studies that 

manually using microscope is not reliable method if the person 

doing examination is not an expert or is of inadequate training; 

especially in rural areas[6][7][8]. In addition different experts 

can produce different diagnoses and treatments in handling 

malaria patients [9] [10]. Automatic malaria 

II. PROPOSED ALGORITHM 

 The proposed method processes a microscopic blood 

image. It consists of several steps which include normalization 

process of RGB, gamma correction, noise reduction, exposure 

compensation, edge enhancement, fuzzy c-means clustering 

and ends in morphological processes. 

 

A. RGB Normalization 

RGB Normalization is done to bring all the images to the 

same brightness level. This process is important since the 

microscopic blood images we used were acquired by taking 

photographs of images projected to microscope ocular using 

mobile phone camera; therefore, the brightness of the images 

was vastly varied. In normalization process, each pixel value 

is divided by sum of the pixels value over the channel.  

 

B. Gamma correction 

Gamma correction is a non- linear operation used to 

encode and decode luminance in still images. Poor contrast is 

one of the problems in processing microscopic blood images 

since it can produce erroneous segmentation .we used gamma 

value of 0.6 to improve the contrast of the images. 

C.  Noise Reduction 

Digital images are prone to various types of noise which is the 

result of errors in the image acquisition process that result in 

pixel values that do not reflect the true intensities of the real 

scene.  Noise can hamper the segmentation process and need 

to be removed. We used Gaussian method [20] since it filters 

the image without damaging its edges. 

 

 D. Exposure Compensation 

Exposure compensation is a technique for adjusting 

the exposure of the image in the image processing. If the 

lighting condition is poor, the quality and visibility of images 

will be severely degraded. The factors that should be 

considered in exposure compensation include unusual 

lightning distribution, filters or intended underexposure or 

over exposure. 
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E. Edge Enhancement 

This process is used to sharpen the edges of microscopic 

images to make plasmodium more prominent compared to its 

surrounding color. The steps are as follows. First, since the 

algorithm can only process a single value, the green channel of 

the image is taken to be processed, or the image is converted 

into grayscale. Then, the image pixels are processed using 3 x 

3 window. The pixels within the window are sorted in 

ascending order based on their intensity. The next step is to 

find the median value from the sorted list. After that the 

median value is used to create two group of pixels: pixels 

whose intensity value is above (put in the G1 list) and below 

the median (put in the G2 list). It is then followed by finding 

the average value of the overall pixel in the 3 x 3 matrix, G1 

and G2. Finally, the pixel intensity value is determined. Since 

the processing only done using single channel, the image 

results are in grayscale. 

 

 

 

F. Fuzzy C-means 

Fuzzy C-means is a clustering method that can be used to split 

object in microscopic images into distinct groups: plasmodium 

objects are put into the first group whereas blood cells and 

background color put into the second group. 

FCM equation is based on minimizing the value of 

the objective function. The process is done iteratively by 

calculating the cluster centroids and then updates the 

clusters.[21] 

 

G. Morphological Process 

Morphological process is carried out at the last stage to ensure 

that only the plasmodium is detected. There are two processes 

used. The first is erosion, aiming to remove all small pixels 

that are potentially not part of plasmodium. The second 

process is closing, targeting to close the holes in the 

plasmodium pixel block. 

III. EXPERIMENT AND RESULT 

In this paper, first we processed the grayscale value 

of the studied images, then we processed the image green 

channel only. This occurs from the fifth step: Edge 

Enhancement. Before this, all the images are processed in 

RGB color space. The Fuzzy C-means value was calculated 

for the groups and then used to classify each image of the 

group. This method produced better results than the 

conventional methods. 
. 

 

(a) 

 

(b) 
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Fig. 2. (a) Gamma Correction (b) Noise Reduction and Exposure 

Compensenation 

                                
(a) 

 

(b) 

Fig. 3. (a) Edge Enchancement (b) Fuzzy C-means 

 

IV. CONCLUSION 

The green channel experiment acquired high 

accuracy results than the grayscale. In our proposed method, 

we used Fuzzy C-means clustering method for detecting the 

malarial infection in microscopic images which produced 

better results than the conventional method. 
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