A Survey on Feature Extraction for Leukemia Detection in Blood Microscopic
Images
P. Aiswariya1; S. Manimekalai2
1

Research Scholar, PG & Research Department of Computer Science, Theivanai Ammal Collage of Women,
Thiruvalluvar University, Tamil Nadu, India.
1
aispadman@gmail.com
2
Head & Assistant Professor, PG & Research Department of Computer Science, Theivanai Ammal Collage of
Women, Tamil Nadu, India.
2
mamekaroshini@gmail.com

Abstract
Leukemia is a kind of blood cancer that can harm a person's organs severely. Numerous types of
blood cells, such as WBC, RBC, Plasma, Platelets, can be seen in microscopic photographs of blood.
WBC can be classified into various types and subtypes. The three main types of WBC are monocytes,
lymphocytes, and granulocytes. Monocytes are differentiated into dendritic cells and macrophages,
among other types of cells. Different strategies for detecting WBC have been proposed in this
research. Segmenting, detecting groups of leucocytes, and extracting their characteristics are some of
the approaches used.
Key-words: Leukemia, WBC, Feature Extraction.
1. Introduction
There are different approaches to detect WBC have been proposed in this research.
Segmenting, detecting groups of leucocytes, and extracting their characteristics are some of these
strategies [3]. WBCs, also known as leukocytes, are required for the diagnosis of a variety of
disorders. They can be obtained in a variety of ways. They assist in the treatment and prevention of a
variety of illnesses. It's a type of malignancy that affects the blood and bone marrow. White blood
cells can be produced by aberrant cells. Acute leukemia is always lethal, whereas chronic leukemia
progresses slowly. The term "acute" refers to the disease's quick progression [5].
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To enable earlier diagnosis and reduce the need for manual screening, an automated blood
smear approach for detecting leukemia is required. It can be successfully treated if caught early
enough. The purpose of this paper is to explore how to build image segmentation algorithms for acute
leukemia. Many efforts have gone into developing technologies to aid in the categorization and
picture segmentation of acute leukemia. The process of extracting features from a huge amount of
data is known as feature extraction. This method is employed to classify data and enhance image
processing [7]. The literature on image segmentation and characteristic identification for the Acute
Myelogenous Leukemia (AML) will be reviewed in this paper.
Leukemia is caused by a decrease in the amount of blood cells produced by the bone marrow.
This can happen when the bone marrow's supplies are depleted. This symptom could be indicative of
a viral or bacterial infection. Fever, a higher risk of bacterial infection, coughing, shortness of breath,
chest pain, vomiting, and indications of anemia are all signs of infection [11]. It takes longer and is
more accurate depending on the operator's ability. When it comes to cancer treatment, automatic
identification of leukemia is really useful.

Figure 1 - A Blood Sample Suffering from Leukemia

The prime goal of this study is to classify the characters of Leukemia centred on its type and
its classification technique. In this field, various techniques are used to identify the cancer cells that
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are most likely to cause cancer. The paper reviews the various advantages and disadvantages of these
techniques.

2. Related Work
According to a literature review, statistical methodologies can be utilized to predict a problem.
The goal of this study is to advance a technique for detecting leukemia cells utilizing an existing
image processing technique. The approach is mostly used to classify diseases based on their
characteristics.
Dr. Sajith V., et al. [9] discussed Automatic leukemia identification in human blood samples
using machine learning and reached an accuracy of (96.67%), which is comparable to accuracies
obtained in previous studies such as deep convolutional networks (97.5 percent). Strong
Segmentation and Measurements Methods of White Cells in Blood Microscope Images was discussed
by Fabio Scotti, et al [7], and superior findings were obtained. Chandranand presented a new method
for feature extraction based on the GLCM technique. They employed the Herlev Dataset and got a 94
percent accuracy [14]. For automated leukemia detection, Samanta S., et al presented Fuzzy based
blood image segmentation A [10]. Sinha, et al. [18] proposed automated differential blood count and
obtained an accuracy of 95%. (96 percent). P. Aiswariya and S. Manimekalai, et al. suggested a
Global and Local Entropy Based Segmentation Model for Detecting Leukemia in Blood Images with
an accuracy of (84.64%) [6].

3. Pre-processing
Some of the images that were taken may have blurriness and/or noise. In this section, we are
trying to minimize these issues so that the images are appropriate for the further footstep in the
processing. Various pre-processing techniques are using to enhancing the contrast, remove noise, and
isolate regions.

4. Feature Extraction
Feature extraction is a process that takes large amounts of data and turns it into a reduced
representation. It works by taking advantage of the features of the existing data.
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A. Fractal Dimension
Fractals were utilized in different scientific domains to examine the features of space prior to
the emergence of statistical measurements. The Hausdorff dimension is a fractal dimension theory
feature. It is split into three sections: Renyi, HD, and packing dimension.
•

The color of each nucleus is transformed to a binary picture.

•

Using the canny approach, the edge boundary of the generated image is retrieved.

•

Over the edges, an R-square grid is placed, and the occupied squares are counted.

•

In step 3, the number of squares that can be increased.

•

As a result, the Hausdorff Dimension HD can be defined as follows:

The number of boxes or squares in the overlay grid is denoted by R. R(s) denotes the number
of occupied squares.

B. Local Binary Patterns (LBP)
LBP is a crucial component of computer vision. It's used to categorize textures. The LBP
feature vector is made in the following way:
•

There are 16x16 cells in the window being studied.

•

Divide each pixel's neighbors by 8 for each pixel in a cell.

•

Pixels are arranged in a circle.

•

Write "1" if the values of the central pixel are greater than the neighbors' values, else "0."

•

Use the histogram to visualize the frequency of each number.

•

Normalize the histogram.

C. Texture Features
A texture is a part of an image that describes various details. There are various methods for
extracting texture features from an image. The first approach is to transform an image into a
frequency domain, and then extract its features.
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Figure 2- Comparison of Texture Features

D. Shape Features
Shape descriptors are numbers that describe a given shape. They are subdivided into two
groups: contour and region based. We will discuss two techniques that can extract features from
regions by shaping them according to their shape. In addition, this topic will also discuss the relative
locations of regions and their absolute locations.

E. Color Features
It is possible to define it based on the model and the color space chosen. LUV, RGB, and
HMMD are some of the color spaces available. The color histogram, Color Moments, Color
coherence vector, and color correlogram are all important color properties. In Table II, many color
coding systems are shown. The benefits and drawbacks of each strategy are listed in the tables below.
The dominant color descriptor, CSD, and SCD, respectively, are denoted by DCD, CSD, and SCD.
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Table 1 - Comparison of Color Descriptors

5. Conclusion
This paper discussed various feature extraction methods used for leukemia detection various
techniques related to the study of advantages and disadvantages are also presented. Finally, this paper
covered various aspects of research, including the various features and guidelines for future work.
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