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INTRODUCTION

Image processing is a method of carrying out such image 
operations to produce an enhanced image or collect user 
data. It is a signal processing type where pictures are en-
tered, and the output can be images or characteristics.1 
Today the processing of photographs is a technique that 
is rapidly increasing. It forms a central field of engineer-
ing and IT studies. For the processing of photographs, two 
methods are applied, namely analogue and digital imagery. 
Analogue picture processing can be used for hard copies, 
such as prints and photographs.2,3 The full details about an 
image and the parasite can be discussed in detail as subsec-
tions below.

Image definition 
The image is an arrangement of pixels organized in columns 
and lines of a given width and height. The pixel value of 
every image is used.3,4,5 The following are various styles of 
images,

a. Binary image: Binary image is termed as a mono-
chrome image. In this image, there are just two black 
and white values. Black is the value of a pixel 0, and 
white is a pixel 1.  

b. Grayscale image: Grayscale is a spectrum from black 
to white monochromatic colours with 255 pixels. The 
combined shades of black and grey are present in this 
greyscale picture. Therefore, a grey picture just has 
white with no colour and grey variations.6,7,8
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c. True-colour image: True colour is a colour standard 
of every 24-bit monitor line allowing the colours up to 
16,777,216 to be available.9,10

Parasite
The parasite is a bacterium that lives in a separate organism 
that functions as a host known as plasmodium, which acts as 
a host. The parasite is vulnerable to malaria, dengue, typhoid 
diseases, etc. The presence of parasites in blood smears can 
often lead to human death for some times. A plant or a group 
of animals that lives in or on someone else and feeds on that 
organism known as a parasite. To sustain its life cycle, the 
parasite uses its nutrients.5. It uses the power of the host to 
maintain itself. Infections caused by protozoa, helminth, or 
arthropods contain parasitic diseases. A parasite cannot live, 
develop, and increase without a host. That is why it never 
kills the host, but rarely is it possible, however pathogens 
can spread, and some can be fatal. There are a wide variety of 
parasites. Symptoms of the parasite that present in red blood 
cells are digestive problems, diarrhoea, skin issues, hives, 
itching, fever, constant hunger, Muscle and joint pains, 
etc.6,22 Therefore, we need to analyze and observe the symp-
toms at the starting stage and immediately refer a doctor to 
control the damage that might happen to a person.

LITERATURE SURVEY

Several authors had considered the identification of content 
on the images with several techniques. Some authors had 
given about the image processing techniques to be used, 
whereas some authors discussed the disease identification 
methods. The articles related to this problem had discussed 
as, 

Bagri Neelima et al. presented the full details about the im-
ages and their presentations and given various techniques 
and methods that can be used to identify the content on the 
images.1 They had given a comparative study on these all 
techniques for a better understanding of the readers. Liu Suo-
lan et.al.discussed the images, types of images and also dis-
cussed the encryption algorithms available for the research-
ers to work on images.2 Al-Obaisi Fida’ et.al. had discussed 
the images and the content identification mechanisms on im-
ages in detail. They had given the method of identifying the 
content on images by the thermal imaging process.3

P.A. Pattanaik et.al.  introduced a system for “Object detec-
tion technique for malaria parasite in thin blood smear imag-
es.”  This paper analyses malaria larvae.5 The contaminated 
red blood cell pixel count in thin-blood smears plays a criti-
cal function. This paper describes three steps of the computer 
vision target detection process, utilizing the kernel-based de-
tection and the Kalman filtering method for malaria detec-
tion. Using kernel detection, which contains accurate pixel 
information, the proposed procedure enables the target of 

malaria infection to be accurately detected and located in ex-
cellent bloodstream images. Puwar Yashasvi et.al. proposed 
a system,  “Automated and unsupervised detection of ma-
larial parasites in microscopic images.”6  More than 500 pho-
tographs from two separate laboratories are evaluated for the 
image-based technique. The objective is to differentiate be-
tween positive and negative malaria cases using thin smear 
images. Because of the unmonitored nature of the method, 
minimal human intervention is necessary to speed up the en-
tire diagnostic process. The total malaria immunity is 100 %, 
and the specificity for all malaria parasite organisms varies 
in the range between 50 and 88 %. A Rehman et.al. proposed 
“Microscopic Malaria Parasitaemia Diagnosis and Grading 
on Benchmark Datasets.”7 The detection and classification 
of malaria parasitemia are useful, although far from ideal. 
Incorrect diagnosis and rating caused enormous death rates 
in young children worldwide. The latest research examines 
the diagnosis and degree of automated malaria parasitemia 
by image analyses and computational vision techniques in 
thin blood streak digital images. The latest findings indicate 
that current approaches are partially or morphologically reli-
ant on solutions to the computer-related vision-based micro-
scopic malaria parasitemia diagnosis issue.

Ahmed and Mubarak Bashir et al., who introduced a sys-
tem for “Detection of Malaria Parasites Using Digital Im-
age Processing.”8 This paper states that image classification 
to detect malaria parasites is infected or not infected based 
on erythrocyte samples’ features. “Computer-Aided System 
for Red Blood Cell Classification in Blood Smear Image”,9 
proposed by the authors, namely Tomari Razali et al., Otsu 
levels, for instance, are used to remove the history of eryth-
rocyte images and filters to minimize noise and unwanted 
gaps and also to determine whether red blood cell images are 
regular or irregular.  “Automatic System for Classification of 
Erythrocytes Infected with Malaria and Identification of Par-
asites Life Stage”10  by the authors Savkarea et al., used the 
darkened photos for diagnosis, the RBC segmentation meth-
ods, and the overlapping cells, the watershed algorithm, and 
the methods or system for classification of erythrocytes that 
were contaminated and for the identification of life stages of 
a parasite. Bhattacharyya Debnath et al.  had discussed the 
identification of cyst presence on MRI/CT scan images in the 
human brain. They had discussed the method of matrix gen-
eration using the monochrome images.11 However, they had 
used to remove the noise from the input image first, and then 
the Gaussian filter had sharpened the edges of the input im-
ages.12,13,14 Then the image is converted to grayscale images 
and then to the monochrome images, and the final matrix 
was generated.15,16

Observations from previous work
After observing several works carried out by various authors, 
the current method was not used by any authors to identify 
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the presence of parasite on blood splotch images.17,18 The 
previous authors did not use a matrix approach to combine 
monochrome images to classify the parasite presence with 
blood splotch images in the red blood cells from the differ-
ent papers listed above. They also did not use any standard 
method to convert the input images to grayscale images to 
identify the parasite on blood splotch images.19, 20, 21 Hence, 
an attempt was made to take these findings into account. A 
new monochrome approach for the picture matrix with a new 
algorithm was employed to decide whether parasites are pre-
sent in red blood cells of blood splotch scenarios, and results 
were discussed in detail in the results section.

PROPOSED WORK

The new algorithm that recognizes the parasite within the red 
blood cells and the algorithm can be observed as follows. It 
was taken into consideration in the current research to iden-
tify the parasite in the RBCs via blood splotch pictures.

Process followed to identify parasite 
The full process of the current method used to identify the 
presence of parasites on the blood smear images can be ex-
plained in detail in stepwise.

1. First, the colour image of blood splotch images is tak-
en as the input to identify the parasite.

2. The input picture is transformed into the Grayscale 
picture using the “Average form” for the second step 
of pre-processing.

 AVG=(R+G+B)/3
 From the above equation, R is Red pixel. G is a Green 

pixel. B is the Blue pixel.
3. When segmentation is done, the Grayscale image is 

regarded as input, and by “Otsu Threshold form,” it is 
transformed into a monochrome picture.

4. Here monochrome image contains two values that are 
black and white. Black represents the background im-
age, and white represents the foreground image.

 This is implemented by using the “fixed threshold 
method.”

 (5, 5) < 5 = 5 5(5, 5) > 5 = 1
5. From the above equation, the Black pixel is indicat-

ed by 0, and the White pixel is indicated by 1. T is a 
threshold value.

6. Pixel magnitude is calculated for each pixel in the 
monochrome image, and then the pixels are repre-
sented in a matrix format and are displayed as output. 
Matrix contains 1’s & 0’s.

7. The matrix is created from the monochrome image ob-
tained at the segmentation point to define the parasite 
in blood splotch pictures more clearly.

8. Binary values that contain zero’s and one’s in the ma-
trix. The presence of parasite indicates ones, and the 
absence of parasite indicates zeros.

 FLOW CHART
The diagram allows us to understand the method of parasite 
recognition better, one can know the full process of how the 
current method is used to identify the parasites on the smear 
images in a step by step process. This step by step process 
is clearly explained with the help of the following figure 1.

Figure 1: Flow Chart of the current proposed model for para-
site identification.

The detailed process happening in the current model to iden-
tify the presence of parasites from the blood smear images 
process had explained in detail, and the full process can be 
observed in the above figure 1 in detail.

RESULTS

To better understand the problem and check the output of 
the current considered model, two cases were considered. 
In each case, a blood smear image has been collected from 
the laboratories, and the image had processed and tried to 
identify the presence of parasite on the image or not. The 
accuracy in identifying the presence of parasite on smear im-
ages will provide the developed model is either accurate or 
inaccurate. For checking the same, two images were consid-
ered, and the experimentation had done in two cases. The 
first case is about the image with parasite presence, and the 
second case is with the image without the presence of smear 
images. The two images were passed as input to the current 
model, and the output of the images was observed from the 
current model. The output of the current model will be a ma-
trix form. The model is designed such that the output of the 
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entire model will provide a matrix which is having the values 
binary values that is either one or zero. The entire picture is 
placed or printed in the form of a matrix with binary values. 
The location where the parasite is present will be displayed 
as one on the output matrix, and the location where no image 
or no traces of any parasite was found will be printed in the 
matrix as zero formats. Hence, the output of the entire model 
will be in the form of a matrix, and where the parasite is pre-
sent, the output will be printed as 1’s in the matrix model and 
where there is no trace of any parasite, and then the matrix 
will be printed with all zeroes.

The details of the first case considered are,

Case Study 1: Identifying the parasite on the input image

Figure 2: Input image of the first test case.

The sample input image or the splotch image was taken for 
testing in the current model can be observed in figure 2.

Figure 3: Gray Scale converted image for case 1.

Once the splotch image had been taken as input for the cur-
rent model, the splotch image will be converted to the gray-

scale image, and the converted grayscale image can be ob-
served in figure 3. 

Figure 4: Monochrome Image obtained for case 1.

After converting from the splotch image to the grayscale 
image, the grayscale image will be converted further to the 
monochrome image. The obtained monochrome image can 
be observed in figure 4. 

Figure 5: Matrix generated for case 1.

The matrix output image generated from the monochrome 
image can be observed in figure 5. From the above matrix, 
the 0’s represent the black pixels i.e., parasite presents in the 
red blood cell images, and 1’s represents the white pixels. 
So, it shows that the input picture taken for testing gives 
an accurate result. Figure 5 shows that the current model is 
working well for the images with parasites on smear images. 

The second case was the identification of parasite on the 
image with no parasite, the expected output of this model 
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for this input image is all the values in the matrix should be 
printed with all zeroes as output matrix.

Case Study 2: Identifying the parasite in the input image

Figure 6: Input Image considered for case 2.

For further testing of the current model, another image as 
input had been considered, and this image can be sent to the 
model as the input image, and this splotch image can be ob-
served in figure 6.

Figure 7: Grayscale Image obtained for the input image in 
case 2.

The next phase of the conversion is to convert the splotch 
image to a grayscale image. The converted image can be ob-
served in detail in figure 7.

Figure 8: Monochrome Image for the input image in case 2.

After the conversion of the grayscale image, further, the 
grayscale image is converted to the monochrome image with 
binary values. The obtained monochrome image for the input 
splotch image can be observed in figure 8. 

Figure 9: Matrix generated for the input image at case 2.

The output of the current model is a matrix with binary val-
ues, and this output matrix can be observed in figure 9. The 
above matrix shows only 1’s, so the parasite is not present in 
the input image, which is used for testing.

Comparative study
To understand the performance of the currently proposed 
method, a comparative analysis had been presented in com-
parison with the previously existing models for identifying 
the presence of a cyst in the human brain using MRI/CT scan 
images.
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Table I: Comparison of Current model results with the existing model results
S. No. Types of Input 

Images
Test Case Input Image Existing Model 

Detection Time
Proposed Model 
Detection Time

1 Thin Blood Smear 
Images

Absence of 
Parasite

10 Seconds 6 Seconds

2 Thin Blood Smear 
Images

Presence of 
Parasite

12 Seconds 5 Seconds

3 Thin Blood Smear 
Images

Presence of 
Parasite

15 Seconds 6 Seconds

4 Thin Blood Smear 
Images

Absence of 
Parasite

11 Seconds 5 Seconds

Table I observed that the currently considered model per-
forms well compared to the previous model to identify the 
presence of parasite on the thin smear blood images.

CONCLUSION

The proposed system is capable of recognizing the presence 
of the parasite in red blood cell images in a slighter time us-
ing Image processing techniques. The parasite which occurs 
in blood cells changes the shape of blood cells. By consider-
ing this point, the matrix generated by a monochrome im-
age that contains 0’s when the parasite presents in the image 
may lead to some diseases. So, automatic detection of the 
parasite using the “matrix method” results in slighter time 
while compared to the other segmentation methods like free 
threshold method and global threshold method.
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