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ABSTRACT

Leukocytes, commonly known as white blood cells, are vital for the body's defense
against infectious diseases and for boosting immunity. In order to identify anillness in a
person, the classification of white blood cells is crucial. The classification can help with
the diagnosis of illnesses like infections, allergies, leukemia, cancer, AIDS, anemia, and
other conditions brought on by immune system abnormalities. The hematologist will
utilize this classification to identify the different types of White Blood Cells in the
human body and identify the underlying causes of disorders. We will be utilizing the
deep learning technique Convolution Neural Networks (CNN), which can classify the
images of WBCs into its subtypes, namely, Neutrophil, Eosinophil, Lymphocyte, and
Monocyte, due to the enormous potential in the relevance of WBC classification. The
Blood Cell Classification and detection dataset will be used in this paper to present the
findings of several experiments.

1.INTRODUCTION

The body's immune system depends heavily on white blood cells. Red blood cells (RBC),
which carry oxygen, White blood cells (WBC), which act as the immune system's front line, and
platelets, which cause blood clotting in harmed tissues, are the three major categories of blood cells. A
healthy adult human's blood contains 1% white blood cells. The body's immune system depends
heavily on white blood cells. Red blood cells (RBC), which carry oxygen, White blood cells (WBC),
which act as the immune system's front line, and platelets, which cause blood clotting in harmed
tissues, are the three major categories of blood cells. A healthy adult human's blood contains 1%
white blood cells. Every type of white blood cell in the body performs a specific purpose and protects
the body against various infections and disorders. They are found throughout the body. They fight
any of these that they find in the blood to prevent any harm that these substances might do to the
body. The WBC differs from other blood cell types by virtue of its large lobed nucleus, which makes
up the majority of its
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structure. WBCs are composed of cytoplasm and cell wall in addition to a nucleus. In the human

body, WBC is divided into five major groups. But because of due to data set limits, we divided the data
into four blood groups.

This aim of the study defines the different blood cell classification and the number of data from kaggle
dataset.
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2. CLASSIFICATION OF DATASET

This section will cover the definitions of data sets, data attributes, deep learning, CNN Network, and
CNN models.

Also, details about the preprocessing methods and filters were used. In order to complete this
investigation ,deep learning networks and models
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were used. The classitication of the photos Is done in a Mat lab environment, and the outcomes are
compared. At this point, the results generated from the processed data are compared with the
original findings using both the deep learning models Alex net, Google net, Resnet50, and
DenseNet201.
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Classification of blood cell classification

Classification of blood cell with architectures after processing.

2.1 Deep Learning

One of the most recent and popular applications of machine learning is deep learning, which enables
computers to absorb, learn, and comprehend data in terms of hierarchy. Artificial neural networks, a
type of algorithm used in deep learning, are modeled after the structure and function of the brain.
Several industries, including image and video processing, biological image and signal processing,
robotics, chemistry, advertising, search engine optimization, finance, natural language processing, and
classification, heavily rely on deep learning. The ability of deep learning to operate with numerous
layers is one of the most crucial characteristics that set it apart from conventional neural networks.
Each cell in conventional artificial neural networks is connected to every other cell in the layer above
and below it.

2.2 Convolutional Neural Network

A convolutional neural network is one of the most popular deep learning techniques in recent
years is convolutional neural networks that learn, like image categorization networks. Artificial neural
networks are the foundation of CNN networks. Artificial neural networks become more complicated as
they have more hidden layers, which leads to the network producing better outcomes. CNN networks
employ a significant number of layers. Layer of convulsions The goal of the convolution layer is to
produce attribute maps. Convolution between the input f function and the g kernel function is used
to achieve the desired outcome, the f function. The kernel function coefficients are attempted to be
retrieved as the convolution layers are being taught. A NxN matrix is traversed during the convolution
operation on the image matrix.

3. BLOOD CELL CLASSIFICATION

3.1Eosinophil

The precise number of eosinophil in the body varies throughout the day based on the season
and different stages of the human body. Eosinophil often makes up 2-4% of the total WBC count and
can be persistent in the bloodstream for 8 to 12 days. These are located in the lymph nodes, lower
gastrointestinal tract, cortex, and medulla. The cell is spherical, skin-red in color, and has features
that help you identify the Eosinophil in the photos a bilobed nucleus with a purple hue. The
nucleus's lobes are joined by a skinny strand.

3.2 Monocytes

A healthy person's body has between 6 and 9% of their total WBC count as monocytes.
Monocytes can live for a few hours or up to a day. Additionally, monocytes are in charge of exposing
T cells to these pathogens so that they are easily disposed of, and doing so speeds up the time that

TIJERB0O01069 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org | 448



TIJER || ISSN 2349-9249 || © February 2024, Volume 11, Issue 2 || www.tijer.org

antibodies take to respond to humans. Certain techniques can be used to identify monocytes in the
BCCD picture dataset characteristics, a kidney- shaped, roughly rounded cell with crimson skin makes up
its nucleus and a small patch of purple color without any lobes

3.3 Lymphocytes

A healthy human body has about 25-30% of its total WBC count as lymphocytes. The lymphatic
system contains more of these cells than the blood does. B-cells and T-cells are the two types of cells
that make up lymphocytes. These cells are in charge of killing cancer cells as well as virus-infected
cells directly in the human body. The nucleus of lymphocytes in the BCCD dataset is clearly a round,
eccentric, purple potato, making it simple to identify them.

3.4 Neutrophils

A component of the innate immune system is neutrophils. The largest component of WBCs,
neutrophils make up roughly 60-70% of WBCs. Neutrophils primarily target bacterial and fungal
infections. The neutrophils detected as a multilobed groundnut-shaped nucleus in the purple cells
with a skin-red hue. The nucleus typically has three to five lobes with an apparent translucent
cytoplasm
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4. IMPORT THE GIVEN IMAGE FROM DATASET:

The sizes, rescale, range, zoom
range, and horizontal flip functions are
also created when importing a data set
using the Keras preprocessing image
data generator function. Then use the
data generator tool to import the picture
dataset from the folder. To train using a
self-created network by adding layers of
CNN, set the following parameters:
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THE MODULE BY GIVEN IMAGE DATASET
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6.CONCLUSION

The study involved developing a method to classify blood cell types using deep learning approaches
on static cell photos. This is a challenging issue that has already been addressed multiple times using
various methods. Although feature engineering has produced effective outcomes, this study
concentrated on feature learning, one of DL's promises. Although it is not required, feature
engineering, image pre- processing improves classification accuracy. As a result, it lessens input data
noise. Nowadays, feature engineering is used in blood cell identification software. Due to a significant
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constraint, a solution entirely based on feature learning does not appear to be close yet. Deep learning
algorithms might therefore be used to classify blood cells.

7.REFERENCES

1.Eduardo Pinho, Joao Figueira Silva, Carlos Costa "Volumetric feature learning for query-by-example in
medical imaging archives" IEEE 05 August 2019 32" International Symposium on Computer-Based
Medical Systems (CBMS), pp - (138-143).

2.Duan Y, Wang J, Hu M, et al. Leukocyte classification based on spatial and spectral features of
microscopic hyperspectral images.Opt Laser Technol. 2019;112(2):530-538.

3. Algudah, A.M., Algharib, H.M., Algharib, A.M. and Algharib,H.M., 2018. COMPUTER AIDED
DIAGNOSIS SYSTEM FOR AUTOMATIC TWO STAGES CLASSIFICATION OF BREAST MASS IN DIGITAL
MAMMOGRAM IMAGES. Biomedical Engineering: Applications, Basis and Communications.

4. A. Cruz-Roa, H. Gilmore, A. Basavanhally, et al.,, “Accurate and reproducible invasive breast
cancer detection in whole-slide images: A deep learning approach for quantifying tumor extent,”
Scientific Reports 7, 46450 (2017)

TIJERB0O01069 TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org | 452



