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Abstract : Acute Myelogenous Leukemia (AML) is a fast growing cancer of the blood and bone marrow. The need for
automation of leukemia detection arises since current methods involve manual examination of the blood smear as the first step
toward diagnosis. This is time consuming, and also the accuracy of the method depends on the operator’s ability. In this paper,
various image segmentation and feature extraction methods used for AML detection are discussed.
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. INTRODUCTION

White blood cells (WBCs) or leukocytes play a major role in the diagnosis of various diseases. So extracting information about
them is valuable for hematologists. Leukemia is the cancer of blood and bone marrow. The bone marrow produces a large number
of abnormal white blood cells in the case of leukemia. These cells are immature and they do not function properly. Without
treatment, leukemia can be a deadly disease. Leukemia is broadly classified as: 1) acute leukemia (which progresses quickly); and
2) chronic leukemia (which progresses slowly). The word "acute" in acute myelogenous leukemia denotes the rapid progression
of the disease. It is called myelogenous leukemia because it affects a group of white blood cells called the myeloid cells, which in
normal develops into different types of mature blood cells like white blood cells, red blood cells, and platelets. Leukemia can be
cured if it is detected and treated at the early stage. The need for automation of leukemia detection arises since current methods
involve manual examination of the blood smear as the first step toward diagnosis. This consumes more time and also its accuracy
is greatly dependent on operator's ability. Many attempts have been made in the past to construct systems that aid in acute
leukemia segmentation and classification. Image segmentation is a method which can be used to understand images and extract
information or objects. It is the first step in image analysis. Feature extraction in image processing is a technique of redefining a
large set of redundant data into a set of features (or feature vector) of reduced dimension. This transformation of the input data
into the set of features is called feature extraction. The purpose of writing this paper is to provide a literature review in these areas
of image segmentation and feature extraction for acute myelogenous leukemia detection.

Il. IMAGE SEGMENTATION

The research on image segmentation has been a high degree of attention for many years. Different researchers have come up with
different segmentation algorithms but till date there is not a single algorithm that is appropriate for all variants of images. As a
result, algorithm that is developed for one set of images cannot be applied to a different set of images. So developing a single and
unified approach for image segmentation that could be used for all sorts of images remains as a major challenge. Over years many
automatic segmentation and leukemia detection methods for blood smear images have been proposed. Otsu segmentation and
automated histogram thresholding were employed to segment WBCs from the blood smear image in [8], [9], and [10].The work
in [3] employed contour signature to identify the irregularities in the nucleus boundary. The work in [15] employed selective
filtering to segment leukocytes from the other blood components. The work in [5] employed hue, saturation, and value (where hue
represents color, saturation indicates the range of gray in the color space, and value is the brightness of the color and varies with
color saturation), color space, and expectation— maximization algorithm (which consists of two steps, i.e., expectation and
maximization steps) to identify the cytoplasm and nucleus of the WBCs. A watershed segmentation algorithm to segment nucleus
from the surrounding cytoplasm of cervical cancer images was proposed by Nallaperumal and Krishnaveni [4].The work in [6]
presented unsupervised color segmentation to bring out the WBC from acute leukemia images. A two-step segmentation process
using HSV color model is used in [1].

1. 111. FEATURE E XTRACTION

Feature extraction in image processing is a method of transforming large redundant data into a reduced data representation.
Transforming the input data into the set of features is called feature extraction.

A. Fractal Dimension

Fractals have been used in medicine and science earlier for various quantitative measurements [11] [12]. The fractal dimension D
is a statistical quantity that gives an indication of how completely a fractal appears to fill space. The most important theoretical
fractal dimensions are the Renyi dimension, the HD, and the packing dimension. Practically, the box-counting dimension is
widely used. The procedure for Hausdorff Dimension measurement using box counting method [16] is introduced below as an
algorithm:

1) Each nucleus color (RGB) image is converted to gray and successively to binary image.

2) Nucleus edge boundary is extracted using Canny [13] edge detection technique.

3) A grid of R squares is superimposed over the edges, while counting the edge occupied squares.

4) Step 3 is continued for an increasing number of squares.
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B. Local Binary Patterns (LBP)

LBP is a type of feature used for classification in computer vision. It is a powerful feature for texture

classification. The LBP feature vector is created as follows:

1) The examined window is divided into cells (e.g. 16x16 pixels for each cell).

2) For each pixel in a cell, compare the pixel to each of its 8 neighbours (on its right-top, right-middle, right-bottom, left-top, etc).
3) Follow the pixels along a circle, i.e. either clockwise or counter-clockwise.

4) If the center pixel's value is greater than the neighbour’s value, write "1". Otherwise, write "0". This gives an 8-digit binary
number (which is usually converted to decimal for convenience).

5) Compute the histogram, over the cell, of the frequency of each "number™ occurring (i.e., each combination of which pixels are
smaller and which are greater than the center).

6) Optionally normalize the histogram.

7) Concatenate histograms of all cells. This gives the window’s feature vector.

C. Texture Features

Texture is a very useful characterization for a wide range of image. Texture features can be broadly classified into spatial texture
feature extraction methods and spectral texture feature extraction methods based on the domain from which they are extracted. In
the first approach, texture features are getting extracted by computing the pixel statistics or by finding the local pixel structures in
original image domain, whereas the second approach transforms an image into frequency domain and then calculates feature from
the transformed image.

D. Shape Features

Shape descriptors are a set of numbers that describe a given shape. Shape feature extraction techniques can be broadly classified
into two groups [14], viz., contour based and region based methods. The first technique calculates shape features only from the
shape boundary, while the second method extracts features from the entire region. In addition, spatial relationship is also
considered in image processing that tells object location within an image or the relationships between objects. It includes
following two cases: absolute spatial location of regions [15] and relative locations of regions [16].

E. Color Features

Color features are defined subject to a particular color space or model. There are different color spaces such as RGB, LUV, HSV
and HMMD [16].Color feature can be extracted from images or regions once the color space is specified. Important color features
include color histogram, color moments (CM), color coherence vector (CCV) and color correlogram. Among them, CM is one of
the simplest yet very effective features. Table Il [7] provides a summary of different color methods with their advantages and
disadvantages. DCD, CSD and SCD denote the Dominant Color Descriptor, Color Structure Descriptor and Scalable Color
Descriptor respectively.

T ABLE Il
COMPARISON O F COLOR DESCRIPTORS
Color Advantages Disadvantages
method
Histogram Simple to compute, Sensitive to noise,
easy to use and high dimension,
undeNeed post- no spatial info
processing for
spatial inforstand
CM Compact, robust Not enough to
describe all
colors, no spatial
info
ccv Spatial info High dimension,
high computation
cost
Correlogram | Spatial info Very high
computation cost,
sensitive to noise
SCD Compact on need, No spatial info,
scalability less accurate if
compact
CsD Spatial info Sensitive to noise,
rotation and scale
DCD Compact, robust, Need post-
perceptual meaning processing for
spatial info
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IV. CONCLUSION

The purpose of this paper was to implement image processing techniques in deciding presence of leukemia in white blood cell
images. We have implemented image processing algorithm in MATLAB as well as in LabVIEW for better accuracy. Image
segmentation of various leukemia types such as acute lymphocytic leukemia (ALL), chronic lymphocytic leukemia (CLL), acute
myeloid leukemia (AML) and chronic myeloid leukemia (CML) are covered using MATLAB which is 91 accurate. Feature
extraction part is implemented using LabVIEW which gives better results even there is changes in input variation. From results
we can conclude that, differences in statistical features like mean and standard deviation can be considered as major parameter for
detection of leukemia. Image processing technique forleukemia diagnosis is time saving and cheaper as compare to the old
laboratory testing method. Future scope will be to develop automatic classification system of white blood cells images using
neural network. This will help in automatic detection of leukemia types in patients.
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