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Abstract- Malaria is a serious infectious disease. According to the World Health Organization, it is responsible for 
nearly one million deaths each year. There are various techniques to diagnose malaria of which manual microscopy is 
considered to be the gold standard. However due to the number of steps required in manual assessment, this diagnostic 
method is time consuming (leading to late diagnosis) and prone to human error (leading to erroneous diagnosis), even in 
experienced hands. The focus of this study is to develop a robust, unsupervised and sensitive malaria screening technique 
with low material cost and one that has an advantage over other techniques in that it minimizes human reliance and is, 
therefore, more consistent in applying diagnostic criteria.
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I. INTRODUCTION

Malaria is an infectious disease and causes serious health problems; half of the world’s population, particularly in 
the developing countries is at risk of malaria. According to the World Health Organization (WHO), malaria causes 
approximately nearly million deaths and over 250 million infections every year and is caused by parasites of the 
genus Plasmodium, of which Plasmodium falciparum contributes 98% of deaths. The diagnosis of the infections due 
to P. falciparum is still carried out via manual procedures especially in developing countries. Although there are 
advanced methods of diagnosis, manual microscopy of blood films on slides is still considered to be the gold 
standard. Manual microscopy has advantage over other techniques in that it is both sensitive and specific. One of the 
disadvantages of diagnosis using manual microscopy methods is that it requires extensive human intervention during 
the diagnostic process which can often lead to late and sometimes erroneous diagnosis. The microscopist requires 
extensive training to gain expertise in the diagnosis, and because of the sheer volume of the samples that need to be 
analysed, the method is not consistent and is dependent upon blood smear and stain quality, microscope quality and 
the expertise of the microscopist.

Some of the problems of manual microscopy can be overcome by exploring computer based, specifically 
image-based, diagnostic methods. The aim of this study is to outline a semi-automatic diagnosis method based on 
image processing and one that provides a reliable and consistent solution. The literature contains descriptions and 
details of several computer vision or image based algorithms. However, most of these algorithms are supervised and 
complex, that is they need manual intervention or calibration. Considering the high fatality rate and huge volumes of 
samples that need to be analysed we need a sensitive, practical and robust method with minimum human 
intervention. In this context, computer based diagnosis can help in the rapid, accurate and consistent identification of 
true malaria cases, ensuring that only those patients with malaria are treated. Manual microscopy is carried out by 
examining thin blood films on slides under the microscope and reporting the percentage of parasitaemia (i.e. number 
of infected red blood cells (iRBCs) for over 100 microscopic fields). Microscopists also need to identify parasite 
morphology by various life cycle stages for speciation, described in The WHO practical microscopy guide. Giemsa 
staining is most widely used to highlight the parasites. The disadvantage of Giemsa is that it also stains other blood 
film features, such as white blood cells, platelets, and slide artefacts, such as dust particles. This problem of other 
stained objects needs to be considered carefully when comparing results of automated image-based diagnosis with 
manual microscopy. 

It is proposed that the method presented here be mainly used as a consistent screening tool to identify patients 
who are likely to have parasitaemia. This would significantly reduce load on medical technologists who can then 
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focus their attention on those patients with positive tests to confirm presence of parasites and the level of 
parasitaemia with manual slide examination. Each image as discussed below may not represent one complete 
microscopic field. Instead each image is considered as a segment of a field. The focus of this study is on the 
application of image analysis on low resolution images, which directly implies that smaller segments can be drawn 
from a larger field and analyzed separately for accurate results. This approach mimics the procedure that a 
pathologist would carry out as most pathologists or microbiologists would examine a section of a larger field to 
obtain accurate result. In general thick smear screening is more sensitive than thin smear to detect parasites with a 
human microscopist. In endemic areas the thick smear is examined first and the thin smear secondarily used for 
speciation and to assess parasitemia. In general due to time constraints and visual human fatigue only 100-300 high 
power fields (hpf) are examined on a thin smear- that is only a small fraction of the fields present on a traditional 
glass slide are actually examined. The method proposed in this manuscript presents an unsupervised screening 
method for thin smear analysis, which has potential to be integrated into a diagnostic platform. For the proposed 
method to have clinical utility, close to 1,000 hpf would need to be analysed- this could happen on a traditional glass 
slide or on a yet-tobe- developed substrate. The image capture technology has yet to be developed suitable for a 
tropical laboratory. A 10-��������	
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1,000 hpf analysed.

The rest of the paper is organized as follows. Proposed support vector machine algorithm is explained in section 
II. Experimental results are presented in section III. Concluding remarks are given in section IV.

II. PROPOSED ALGORITHM

A. Support vector machine – 
Support Vector Machine (SVM) is used in this paper for classification of the affected or not affected images by 

malaria. The statistical learning theory provides a framework for studying the problem of gaining knowledge, making 
predictions, making decisions from a set of data. In simple terms, it enables the choosing of the hyper plane space 
such a way that it closely represents the underlying function in the target space.  

In statistical learning theory the problem of supervised learning is formulated as follows. We are given a set of 
training data {(x1, y1)... (xl, yl)} in Rn * R sampled according to unknown probability distribution P(x,y), and a loss 
function V(y,f(x)) that measures the error, for a given x, f(x) is "predicted" instead of the actual value y. The problem 
consists in finding a function f that minimizes the expectation of the error on new data that is, finding a function f that 
minimizes the expected error:  .In statistical modeling we would choose a model from the hypothesis space, which is 
closest (with respect to some error measure) to the underlying function in the target space.

Figure 1. Representation of support

Using these formules we can calculate the parameters value:

Mean                                                                            (1)
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Standard deviation                                                    (2)

Skewness                                                           (3)

Kurtosis                                                      (4)

Energy                                                                                 (5)

Figure 2. SVM algorithm Block Diagram

On the basis of such considerations & formules, the algorithm uses a different fatures by the weighting 
coefficients of different ways to solve the visual distortion. Training SVM becomes quite challenging when the 
number of training points is large.

B. Neural Network algorithm – 
Neural networks are composed of simple elements operating in parallel. These elements are inspired by biological 
nervous systems. As in nature, the connections between elements largely determine the network function. You can 
train a neural network to perform a particular function by adjusting the values of the connections (weights) between 
elements. Typically, neural networks are adjusted, or trained, so that a particular input leads to a specific target 
output.

Neural networks have been trained to perform complex functions in various fields, including pattern recognition, 
identification, classification, and speech, vision, and control systems. Neural networks can also be trained to solve 
problems that are difficult for conventional computers or human beings. Artificial neural networks are 
computational networks which attempt to simulate the networks of neurons. This simulation is neuron by neuron 
simulation. A neural network is a system composed of many simple processing elements operating in parallel whose 
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function is determined by network structure, connection strengths, and the processing performed at computing 
elements rnodes.  

Figure 3. Neural network algorithm Block Diagram

.  

III. EXPERIMENT AND RESULT

The test set for this evaluation experiment malaria disease color image randomly selected from the internet. 
Matlab 13 software platform is use to perform the experiment. The PC for experiment is equipped with an Intel P4 
2.4GHz Personal laptop and 2GB memory. 

The proposed scheme is tested using ordinarily image processing. From the simulation of the experiment results, 
we can draw to the conclusion that this method is robust to many kinds of malaria disease.The image based method is 
tested over more than 30 images from two independent laboratories. The aim is to distinguish between positive and 
negative cases of malaria using thin smear blood slide images. Due to the unsupervised nature of method it requires 
minimal human intervention thus speeding up the whole process of diagnosis. Overall sensitivity to capture cases of 
malaria is 100% and specificity ranges from 50-88% for all species of malaria parasites.

Table 1 -: Image and its parameter value.                                   Graph 1: Parameters value.
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The table 1 shows the parameters value of Skewness, Kurtosis, Standard Deviation and Energy. In which first 10 
values is for not affected Malaria Images and next 10 for the affected images by malaria. And Showing over all Min, 
Max and Average Values following is the graph which shows response of different parameter with respect to images.

From graph 1 come to Know that the valve of where the value of parameters limits for affected and where for Not 
Affected. 

                                                                                                                    

(a)                                          (b)                                             (c)                                             (d)

Figure 4. (a) Affected input image (b) Affected by malaria (c) Not affected input images (d) Not affected by malaria

Table -2 Experiment Result

Method
Support Vector 

Machine 
(SVM)

Neural Network 
(NN) 

Accuracy 98.25% 78.53%

Table 2 show the performance of classifier is defined by the feature used to train the classifier. 

IV.CONCLUSION
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