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Abstract-For the fast and cost effective production of patient diagnosis, various image processing
techniques or software has been developed to get desired information from medical images. Acute
Lymphoblastic Leukemia (ALL) is a type of leukemia which is more common in children. The term
‘Acute’'means that leukemia can progress quickly and if not treated may lead to fatal death within few
months. Due to its non specific nature of the symptoms and signs of ALL leads wrong diagnosis. Even
hematologist finds it difficult to classify the leukemia cells, there manual classification of blood cells is not
only time consuming but also inaccurate. Therefore, early identification of leukemia yields in providing the
appropriate treatment to the patient. As a solution to this problem the system propose individuates in the
blood image the leucocytes from the blood cells, and then it selects the lymphocyte cells. It evaluates
morphological index from those cells and finally it classifies the presence of leukemia. In this paper a
literature review is been conducted on various techniques used for detecting cancer cells.

Keywords— Blood Cancer, Image Segmentation, Acute Lymphoblastic Leukemia (ALL), Leukemia,
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1. INTRODUCTION leukemia [3]. Leukemia is grouped in 2 ways:
Acute or chronic which is grouped on the basis
of how fast the cells grow. Lymphoid or myeloid

is another type of leukemia which is categorized

Leukemia is a type of cancer which affects the
white blood cells. Blood consists of plasma, and

three different types of cells (White Blood Cells,
Red Blood Cells and Platelets) and each of these
performs particular task. White blood cells help
the body to fight against infection and diseases.
Red blood cells carry oxygen from the lungs to
the body's tissues and vice versa. Platelets help
to form blood clots and control bleeding[1]. A
body of the person who is suffering from
leukemia produces too many blood cells of
particular type than another which results in
abnormalities in the cells. These abnormal cells
look different than normal blood cells and do
not function properly (usually white blood
cells)[3]. They also interfere with other blood
cells, usually red blood cells and platelets.

Two types of abnormal white blood cells can
turn into leukemia: lymphoid cells and myeloid
cells. When leukemia caused due to lymphoid
cells is called lymphocytic or lymphoblastic
leukemia and if it is found in the myeloid cells, it
is called myelogenous or myeloid
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depending on the type of white blood cell that
has turned into leukemia[2],[3].[4]. In acute
leukemia, the abnormal blood cells are usually
immature blasts (young cells) that do not
function properly. These cells grow quickly.
Acute leukemia quickly gets worse unless it is
treated immediately. In chronic leukemia, young
blood cells are present, but mature, functional
cells are also produced. In chronic leukemia,
blasts grow slowly. It takes longer for the
disease to get worse.

The four major forms of leukemia are

1. Acute lymphoblastic leukemia (ALL)

2. Acute myelogenous leukemia (AML)

3. Chronic lymphocytic leukemia (CLL) and
4. Chronic myelogenous leukemia (CML)

The infected cells can be observed in
microscopic image, manually by a trained expert
where the unique features are visually observed
and the classification of type of cancer is done.
The variety of features and often unclear images
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results in missing of data which can be vital
indicator to differentiate the type of cancer,
therefore identification task becomes difficult.
[2], [3], [4]- In the following section work done
by different researchers has been presented.

2. RELATED WORK

Various image processing techniques has been
developed by researchers to detect the blood
cancer in biomedical images of human blood
samples. Some of them are [5], uses
thresholding technique in determining the ratio
of blood cells for cancer cells detection. In this
paper image processing techniques has been
used to count the number of blood cells in the
biomedical image. With this counted value of
blood cell, the ratio of blood cell for leukemia is
calculated. The original image which is
converted to grayscale image for which a
threshold value of intensity is set inorder to
differentiate WBC toRBC (thresholding converts
a gray scale image to binary image). If results
are not satisfied the process is repeated by
setting a new threshold value. The results
acquired using thresholding technique shows
that the ratio of RBC and WBC for normal image
to the abnormal image has different range of
ratio. For normal images the ratio is 0 to 0.1
whereas for abnormal images its ratio range is
0.2 to 2.5 for ALL and O to 14 for AML. The
disadvantage of this technique is setting of
proper threshold value would be difficult and
time consuming.

[6] , uses two methods of image
segmentation i.e. thresholding and watershed to
detect the cancer infected cells. The
segmentation accuracy using thresholding and
watershed techniques are 81.24% and 85.27%
respectively. From the results watershed
segmentation of biomedical image has better
accuracy and quality.

[7] , thispaper proposes the use of
morphological analysis of leukemic infected
image thereafter segmentation has been done
which provides 2 enhanced images of cytoplasm
and nuclei regions. Here bimodal thresholding
has been used,where two threshold values of
intensities was given to get the images of
cytoplasm and nuclei and boundary of infected
cell is traced and unwanted objects in the
surrounding is filtered.From the results 98.33%
of overall sufficient segmentation ratio of was
obtained.

[9] ,has proposed segmentation framework
that consists of an integration of several digital
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image processing algorithmswhich is called Zack
Algorithm. A sample of twenty microscopic
blood images were tested and obtained 92%
accuracy for nucleus segmentation and 78% for
cytoplasm segmentation with this results it is
possible to extract the nucleus and cytoplasm
region in a WBC image sample.

[10] , for enhancement and segmentation of
image, automatic Otsu’s threshold has been
proposed in this paper.kNN classifier has been
utilized to classify blast cells from normal
lymphocyte cells. The system can be applied to
108 images which are available in public image
dataset for the study of leukemia. This method
has given 93% accuracy. The k- Nearest-
Neighbours (kNN) is method of classifying non-
parametric variables. This method is simple but
very effective which can also be used to
differentiate blast cells from normal white blood
cells.

[11] , used adaptive thresholding technique
using kernel fuzzy clustering method (KFCM).
Instead of having single threshold value, a
threshold value which changes dynamically with
the image needs is used called adaptive
thresholding. The output of adaptive threshold
algorithm were given to KFCM clustering and
the fuzzy image with fuzzy boundaries are
obtained. Adaptive and KFCM both can be
together used for the medical images and low
intensity images and resultant image has better
accuracy and quality. The results of adaptive
thresholding are better than global thresholding.

[13] , in this paper image segmentation is
done using wavelet transform and its results are
compared with the conventional segmentation
technique and the results obtained using
wavelet transforms are better than conventional
methods.

[14] , has segmented the image using K
Means clustering and neural networks. The
results are analyzed by comparing various error
metrics and time complexity of the both the
algorithms. Image segmentation done using feed
forward neural networks has less noise and a
very slow convergence rate. In this research K-
means clustering and artificial neural networks
(ANN) are studied to obtain a set of algorithms
which can be combined in order to achieve a
better performance in image segmentation. A
comparison has been done to find out the best
algorithm for image segmentation.
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[15] , has propose k-means and improved
watershed segmentation algorithm for medical
image  segmentation. @ The  conventional
watershed algorithm has an advantage of
complete division of image but the disadvantage
is over- segmentation and sensitivity. The
improved watershed segmentation algorithm
makes use of an automated thresholding. This
segmentation reduces the over-segmentation
and also false edges. In this paper proposed
method produces segmentation maps which
have 92% fewer partitions than the
segmentation maps produced by the
conventional watershed algorithm.

3. RESEARCH METHODLOGY

From the literature review the following are
steps to be followed for the automation of
medical image recognition, shown in the figure
1.

Fig- 1: Sequence of steps for automatic blood
sample imagerecognition

Research methodology follows:
3.1. Microscopic Image Acquisition

Microscopic image of blood cells has to be
obtained from nearby hospital with sufficient
magnification.

3.2. Image
Preprocessing)

Enhancement (

The medical image obtained may contain noise
due to excessive staining. The image has to be
denoised using any of the image denoising
technique which improves the quality of the
image but the image may appear as slightly
blurred. The background of the blood sample
image has to be excluded because the Region of
Interest is white blood cells. This preprocessing
of image, like noise reduction and enhancement
will make the edges of the white blood cells
sharper in the image [22].

3.3. Image Segmentation

The aim of the image segmentation is partition
of an image into multiple segments. In this
particular case the image segmentation
partitions the white blood cell (WBC) from RBCs
and plasma in the blood sample image. Image
segmentation technique is a very hot area of
research in the field of Image Processing. A lot of
research work as been done on image
segmentation and there are different
segmentation algorithms but no single algorithm
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will be suitable for different types of images.
Therefore as a result an algorithm designed for
one particular image cannot be applied for other
type of image [22]. Therefore developing a
single segmentation technique for different
images still remains a changing job. An
automatic image Segmentation technique which
gives the accurate results and which consumes
less time especially for medical images can help
in saving life by early detection of disease and
early treatment.

Work done in medical image segmentation by
various researchers and various techniques has
been discussed in chapter II. Abnormal
immature white blood cells are called blasts. The
Proposed method should be able to differentiate
the blast cell from the normal cells. For
determining whether a cell is a blast or no,
lymphocytes and myelocytes of blood only has
to be considered and others like neutrophils,

I Miscroscopic Image

d

| Image echancment

d

| Image segmentation

d

| Image feature extraction
| Image classification
_

basophils and eosinophils can be barred from
the image. When the blast cells are identified it
can proceeded for the next step and sub images
which contains nucleus only has to be focused
which reduces the errors because there can be
similar color scales in WBCs with other blood
particles [23].

3.4. Image Feature Extraction

Feature extraction is the technique which
extracts the desires features from the pre-
processed images which contains of different
abnormalities. The different features of the
image can be size, shape, composition, location
etc. Feature extraction is essential for the
classification of desired objects. [23]. Feature
Extraction is an essential important pace in the
construction of any pattern classification which
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intends to extract the relevant information that
differentiates each [8]

e Geometrical Features consists of geometrical
parameters like area, radius, perimeter,
symmetry, boarder, concavity, compactness,
solidity, eccentricity, elongation, form factor.

e Texture Features consists of homogeneity,
energy, correlation, entropy contrast, angular
second momentum.

« Color Features consists of the RGB color spaces
will be transformed into HSV color spaces. Their
mean color values will be obtained.

o Statistical Features consists of the mean value,
variance, skew ness, kurtosis of the histograms
of the image matrix and the gradient matrix for
RGB or HSV color space.

Based on [19], ALL is small, blast cells are
uniform, cytoplasm is scanty, round and usually
contains single nucleoli inside nucleus. While in
AML, the blasts are larger and irregular form
and usually multiple nucleoli with the presence
of Auer rode. [24] said that, the WBC appears
rather darker than the background while red
blood cell (RBC) appears in an intermediate
intensity level. [25] indicates that white cells are
the darker elements in images with RBC appear
to be pale. Platelets are much smaller than white
and red cells.

3.5. Image Classification

Depending on the features extracted from the
above step the classifier classifies a cell as
normal cell or cancer affected cell i.e. blast cell.
This is done by comparing some of the features
like geometric, statistical, texture and size ratio
from regions obtained in the segmentation
process with standard feature. Then the results
are analyzed to identify the types and subtypes
of acute leukemia[25][24].

Before you begin to format your paper, first
write and save the content as a separate text file.
Keep your text and graphic files separate until
after the text has been formatted and styled. Do
not use hard tabs, and limit use of hard returns
to only one return at the end of a paragraph. Do
not add any kind of pagination anywhere in the
paper. Do not number text heads- the template
will do that for you.
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4. DISCUSSION

Some of the issues which have to be resolved
about blood cells are blood sample itself. Due to
environmental pressures cells get deformed to
arbitrary shapes, [16] Because of diseases
overlapped cells may get joined. This problem of
overlapping can be overcome by watershed
method.[6],[17]. Another issue regarding blood
cells is collection of data because the collecting
more samples is a not an easy task. Filtering and
elimination of unwanted objects from the cell
region. All the above mentioned issues have to
be considered while designing a system.
Therefore an automated image analysis system
has to be developed to measure morphologic
parameters and evaluation of cervical cells.

5. CONCLUSION

This research contains detection of blood cancer
cells and classification of the types of leukemia
from microscopic image samples using image
processing. The proposed method extracts the
features in microscopic images by examining
changes on various parameters like texture,
geometry, colors and statistical analysis input.
The system should have high reliability,
accuracy and efficacy, less processing time,
smaller error, less cost and must be robust.
Early identification of leukemia yields in
providing the appropriate treatment to the
patient.
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