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Abstract - Malaria is a very serious infectious disease
caused by a peripheral blood parasite of the genus
Plasmodium. In this paper, the degree of infection in blood
cells infected with malaria is assessed by performing various
processes. Conventional microscopy, which is currently “the
gold standard” for malaria diagnosis has occasionally proved
inefficient since it is time consuming and results are difficult to
reproduce. Image processing algorithm is used to process the
information. The algorithm processes the microscopic images
of infected malarial parasite blood and detects the extent of
the parasitic infection. It is processed using image processing
algorithm to distinguish the number of infected and uninfected
red blood cells. The colour image processing through HSV
colour space and morphological image processing techniques
are used for establishing the relationship between the infected
and uninfected cells. The key configuration is morphological
image processing technique which divides the red blood cells
based on the extent of penetration of plasmodium in blood
cells using the clamp splitting method. The results have shown
that these features could be successfully used for assessing the
degree of infection in blood infected with malaria.

Key Words: Degree of infection, Image Processing
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1. INTRODUCTION

Malaria is a disease which is caused by parasite in blood
cells. Itinfects the red blood cells and depending on the type
of parasite the treatment for Malaria differs. Malaria is
caused by protozoan parasite named plasmodium. Malaria is
spread by female anopheles mosquito. The mosquitoes carry
the plasmodium parasite and injects the person and finally
results in acute febrile infection. It affects the red blood cells
and complete its life cycle by hosting the red blood cells and
rapture them. In the world, about 3.2 billion people suffer
from malaria. A study in 2015 mentioned that there were
214 million new cases of malaria and 438000 malaria
deaths. Millions of people around the world are still not
undergoing any kind of treatment for this severe disease. As
of now, the malaria diagnosis is carried out using Giesma
staining the blood that is infected. The standard procedure
involves testing the red blood cells through microscope. It is
tested for various types of parasites in order to know the
stages of malaria. This method requires high skilled
professional who must have proper knowledge about the
protozoans and pathology. The professionals should be
highly paid for their work hence it is very expensive.

Moreover, the accuracy level also maters along with the time
required to detect the malaria disease. The normal
microscopic test does not give the level of blood infection
degree, instead it just gives the result as positive or negative
case of malaria. Hence this method is inadequate because of
its complexity, labor intensive, expensive and long duration.
Therefore, due to modern technology, with the help of image
processing one can easily determine the extent of malarial
infection. The process involves testing the disease using the
microscopic images obtained from laboratories. It does not
require a skilled pathologist to test the disease, instead a
person with average knowledge of computer can easily
detect the infection degree. It is developed to improve the
inefficiency of conventional test method. The process
includes steps to check the quantity of plasmodium in each
red blood cells. The method is composed of morphological
image processing technique to divide the blood cells clearly
which are infected and non-infected thereafter applying the
clamp splitting method and HSV color image processing
technique to distinguish them as infected and non-infected

2. RELATED WORK

This book gives the world malaria report. It contains the
survey about the malaria cases around the world. The author
tells about the diagnosis, causes, treatment and symptoms of
malaria disease. The book reveals the challenges and
coverage of key interventions about the disease. The world
malaria report contains the information about the countries
that are more prone to the parasite infection disease [2].
This is a book which tells about the guidelines for the
treatment of malaria. It involves various kinds of treatment
for different stages of malaria. The treatment differs for the
different species of parasite which is infected in red blood
cells [3]. In this paper, image processing technique has been
introduced for the automatic detection of malaria as well as
for classification. The input is microscopic image, the image
is preprocessed, segmented and feature extraction technique
has been applied for the early detection and classification
[4]. In this report, it gives the awareness about the poor and
vulnerable who are malaria infected. It is required to detect
the malaria disease at early stages since it is a life
threatening disease which cannot be cured if found severe
[6]- This paper contains segmentation and clump split
applied to various images. It depicts how to apply various
segmentation techniques for neuronal nuclei based on clump
split for input images as well as binarization of images [14].
In this paper, various color and texture detection techniques
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are applied to microscopic images. It uses image conversion
algorithm for converting normal image to HSV image color.
The detection is done based on the HSV color and texture of
the microscopic images [19].

3. PROPOSED ALGORITHM

Assessment calculation for recognizing the level of blood
contamination, utilizing MATLAB programming, was
structured concerning plasmodium tainted red platelets
(RBCs) pictures. This procedure empowers the calculation to
recognize tainted and uninfected RBCs pictures. So as to
decide parasitemia esteems, the proposed calculation is made
out of Morphological picture preparing method to adequately
distinguish the contaminated and uninfected RBCs. The
calculation likewise distinguishes the plasmodium infiltration
into the RBCs which is a key arrangement in the arrangement
of procedures. The calculation is made as an institutionalized
test methodology through shading picture preparing
dependent on the HSV shading space system giving a
quantitative investigation on the blood tests. The Block
Diagram of the proposed system is shown in Figure 3.1.
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3.1 Preprocessing

Preprocessing steps includes the change of the first picture
into dark scale picture and the improvement its
differentiation by versatile histogram leveling. Through
these two procedures an improved picture is gotten for the
following arrange. Figure 3.1 demonstrates an earlier picture
and consequent picture concerning the preprocessing.
Figure 2b demonstrates the dim scale picture of the genuine
minute picture which completely recognizes the RBCs in the
sample (Figure 3.2).

(a)

Figure 3.2 Adaptive histogram equalization a. Original
Image b. Grey Scale image

3.2 Edge Detection

The Sobel edge indicator utilizes two 3 X 3 bits which are
convolved with the first picture to compute approximations
of the subsidiaries, one for level changes, and one for
vertical. Edge identification is a general term of the scientific
strategy to decide the point in the computerized picture
which distinguishes the adjustment in the splendor of the
picture in the event that it changes quickly or having a
brokenness.

Edge alludes to a point which is made out of a lot of common
bend section to fundamentally change the splendor of the
picture. Hence, applying the picture edge location calculation
can lessen the measure of information to be taken care of
extraordinarily, while keeping up the critical basic attributes
of the picture and channel the lower need data. The Sobel
edge identifier (SED) is a discrete separation administrator,
registering an estimate of the angle of the picture power
work.

3.3 Edge Link

On the off chance that the edge identification strategy is
effective, the resulting activities for translating the substance
of the picture data can be generously disentangled. Be that as
it may, it is beyond the realm of imagination to expect to get
a perfect edge. Thus, it might speak to a potential comparing
to the intermittence of the picture brilliance. Edge discovery
is amethod of the fundamental advances in an assortment of
fields, for example, picture handling, picture examination,
picture acknowledgment, PC vision. In this manner, the edge
connect has been perceived as a fundamental advance in the
picture handling methodology.

3.4 Morphological Operation

For RBCs pictures division, the morphological activity was
made out of following 3 consecutive advances: (1) flood-fill
task, (2) evacuate invalid RBCs and commotion, (3)
distinguish cover RBCs. As an essential for the handling of
the accompanying advances, the accompanying Fig.3
demonstrates the consequence of each progression in the
morphological task. At the end of the day, a dark cavity

© 2020,IRJET | ImpactFactor value: 7.529

IS0 9001:2008 Certified Journal | Page4726



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 07 Issue: 07 | July 2020

www.irjet.net

p-ISSN: 2395-0072

happens in the picture of the white shaded RBCs in which
the flood-fill task is performed hence the flood-fill task isn't
performed precisely. In order to remove RBCs and the noise,
two methods are used. One is for expelling the edge line
reaching the peripheral pixel on the picture that is to state
the evacuation of invalid RBCs makes the furthest pixel line
of the picture, the other is the strategy for expelling objects
littler than the extent of commonplace RBCs as shown in
Figure 3.3. Third, marking was executed as the initial step to
recognize the cover RBCs. Because of naming, all RBCs are
converged into one item with or without covering. The items
which were folded into one have morphological contrasts.

Figure 3.3. Morphological Operation a. Edge Linked Image
b. Flood-Fill Image c. Remove invalid RBCs and noise d.
Detect Overlap RBCs

3.5 Clump Split

The reason to uphold Clump split cover on RBCs is to
improve essentially the precision in the assessment
procedure of parasitemia. That is, as appeared in Fig. 6, it
emerges a issue that even the cover of two RBC perceived as
one RBC. At that point, the cluster split strategy [13, 14, 15]
is utilized to part bunches of at least two RBCs into
constituent cells. For the substance of this procedure, the
procedure is appeared through the accompanying in Fig. 6
and has been clarified dependent on it. Prepared outcomes
by the cluster split strategy is appeared in Fig. 3.4
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Figure 3.4. Clump Split Method

3.6 Parasites Detection

To recognize intestinal sickness parasites and the strategy
utilizing the Giemsa recolor, Plasmodium is recolored with a
purple all through the procedure (Fig. 3.5). The outcomes
were phenomenal in the HSV picture. In a shading picture,
the sub-pictures in red, green, and blue are closely
resembling each other. The partition of parasites in dark
dimensions isn't legitimate. The parasites were found to be
diverse in shading. In this way, hue- saturation- esteem
shading space is broke down as appeared Fig. 3.6. A splendid
itemis a perspective in shade part; Hand immersion; S. This
is on the grounds that Giemsa recoloring arrangement hues
hexane. That is, RGB hues stressed in these objects look dim
and are shaded in purple [20, 21]. In this way, the white cells
and parasites that incorporate RGB are a lot more splendid
in pictures than different articles. This is the reason
immersion segments are utilized in shading pictures.
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Figure 3.5 Giemsa Stain Image
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Figure 3.6. Parasites detection. a HSV image. b S
component. ¢ Parasites detection. d Infected RBCs
detection. e Image registration on binary image. f Image
registration on RGB image.
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4. EXPERIMENT RESULTS

The parasites assessment results got utilizing the MATLAB
apparatus. The tiny picture of the blood test is prepared
through different preprocessing, handling what's more, post
preparing stages. Assessment calculation for blood disease
degree, utilizing MATLAB programming, were structured as
for red platelets picture contaminated with parasites of the
plasmodium to recognize uninfected red blood cells picture.
Quickly, this included the identification of the tainted red
plate cells utilizing preprocessing which includes the change
of dark scale and improvement of the picture differentiated
by versatile histogram equalization. The parasites evaluation
results is shown in fig 4.1
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Figure 4.1 Parasites Evaluation Results
5. CONCLUSION

So as to decide the degree of intestinal sickness disease, the
picture handling calculation was created as a method for
setting up the institutionalized investigation techniques. This
procedure is inferred and brought about the improvement to
the wastefulness of traditional testing technique. The
present investigation was brought out through the
magnifying lens picture of the blood tainted with jungle
fever, to help decide the level of disease by distinguishing the
plasmodium that causes intestinal sickness. The
arrangement of procedures is procedural associated with
check the amount of every one of red platelets (RBCs). The
proposed calculation is made out of morphological picture
handling to unmistakably separate the RBCs in the
micrograph of contaminated RBCs and clip part strategy,
moreover to recognize a plasmodium entrance into RBCs. It
was developed as a state sanctioned test methodology
through shading picture preparing in view of the HSV
shading space and morphological picture preparing
procedures. The outcomes acquired are hearty with a
proficiency of 40% over the customary systems regarding
velocity and exactness. The clump results is shown in Fig 5.1.
When compared to the conventional test method, this
method is fast, economical and does not require highly
professionals to perform the test. The user interface is
designed in such a way that the ordering is given according

to which the procedure is executed. Therefore it reduces the
ambiguity in result evaluation. The experimental result gives
the count of infected blood cells and the RBC count and the
percentage of the parasite present in the blood sample. The
obtained result is accurate and robust.
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Figure 5.1. Clump Split Results

It was found that all these extensive steps have improved
processing of the image and assisted in evaluating the
number of cells that are infected with malaria. When
compared to the existing process to identify malaria
infection, this procedure is fast, accurate, economical and
does not require high skills to interpret the results.
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