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Introduction 

The observation of blood cells from microscopic 
images allows for the evaluation and diagnosis of 
many diseases. Leukaemia is a blood cancer that can 
be detected through the analysis of white blood cells 
(WBCs) or leucocytes . The affected white blood cells 
capture the bone marrow. These affected white 
blood cells stays in bone marrow and start producing 
in an uncontrolled way. In this way normal healthy 
white blood cells get covered by abnormal white 
blood cells. Blood is the main source of information 
that gives an indication of changes in health and 
development of specific diseases. The observation of 
blood cells from microscopic images allows for the 
evaluation and diagnosis of many diseases.  

Acute leukaemia is classified into two sub-types: 
Acute Lymphoblastic Leukaemia (ALL) and Acute 
Myeloid Leukaemia (AML). Here, we consider only 
ALL, which affects a group of leucocytes called 
lymphocytes. ALL primarily affects children and 
adults over 50 years of age. The risk of developing 
ALL is highest in children younger than 5 years of 
age, and it declines and begins to rise again after age 
50. Due to its rapid expansion into the bloodstream 
and vital organs, ALL can be fatal if left untreated 
Currently, the morphological analysis of blood cells is 
performed manually by skilled operators. However, 
this method has numerous drawbacks, such as slow 

analysis, non-standard accuracy, and dependences 
on the operator’s skill. Few examples of automated 
systems that can analyze and classify blood cells 
have been reported in the literature, and most of 
these systems are only partially. In this paper, GLCM 
is proposed as the superior feature extraction 
technique that effectively represents the texture 
pattern by acquiring the spatial interaction of pixels 
from the image. The feature extraction using GLCM is 
widely used recently in applications including iris 
recognition, remote sensing, medical diagnosis, etc. 
Further, SVM is used as the classification tool for 
predicting the optimal segmentation algorithm for 
the image to facilitate the physical characterization 
of PM present in the environment 

Literature Survey 

A field study was conducted to examine the emission 
of PM during the summer of 2009. The samples were 
collected on polytetrafluoroethylene (PTFE) filter 
papers using GRIMM 1.108 aerosol monitor. The 
filter papers are then sputter coated with a thin layer 
(15 nm) of gold to perform SEM analysis. The 
experiment was conducted on a high vacuum mode 
for quality images. The filter paper was divided into 
1000 µm x 1000 µm grids and roughly around 200 
images were captured from each filter samples. The 
images captured were clear and with right contrast. 
In general, the morphology of PM such as the shape 
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and size distribution of the particles was performed 
by sieving and microscopy. However, recently image 
analysis techniques are widely used to determine the 
physical characterization for cumulative number of 
images. Several commercial software are available for 
particle image analysis such as Image-pro, Clemex 
vision PE, and PAX-it, Image and scanning probe 
image processor (SPIP). The drawbacks of this 
software are their inability to automatically predict 
the best Segmentation algorithm for a given image. 
The proposed technique presents the automatic 
selection of optimal segmentation algorithm 
employing GLCM-based SVM 

Conners and Harlow made a theoretical comparison 
of texture algorithms in order to perform the 
automatic texture discrimination. The relative abilities 
of the GLCM, GLDM, GLRM and the power spectral 
method (PSM) were estimated in an attempt to 
distinguish terrain types from aerial photographs. 
The study involved the performance comparison of 
various feature descriptors in efficiently acquiring the 
texture content information from the image rather 
focusing on the set of features utilized by each 
algorithm. The significance of using the spatial 
distance = 1 for co-occurrence matrix formation 
(refer sub-section 3.4.4.2 for explanation) in 
effectively describing the textures is also highlighted. 
Finally, the results indicate that the GLCM and GLDM 
are powerful compared to PSM. However, the GLCM 
can discriminate texture much better than the other 
methods. 

Methodology 

Texture is a measure of the variation of the intensity 
of a surface, quantifying properties such as 
smoothness, coarseness and regularity. It's often 
used as a region descriptor in image analysis and 
computer vision. The three principal approaches 
used to describe texture are statistical, structural and 
spectral. 

Statistical techniques characterize texture by the 
statistical properties of the grey levels of the points 
comprising a surface. Typically, these properties are 
computed from the grey level histogram or grey 
level co occurrence matrix of the surface. 

 

Figure 1: Proposed Method 

Pre-Processing 

The PM image captured from SEM undergoes 
various stages and there is a probability that the 
random changes are introduced into the values of 
pixels in the image. These changes are called noise 
and can be eliminated by using suitable filters. The 
process of removing unwanted noise or distortion in 
the image is termed filtering. This enables the image 
enhancement without destroying the important 
features of the image. The filters such as mean or 
median can be applied for this process. 

Segmentation 

Segmentation is the process of converting a digital 
image into semantically interpretable regions by 
locating the boundaries such as lines and curves of 
the visible particles. Segmentation divides an image 
into its constituent regions or objects such that a set 
of connected pixels have similar properties like color, 
intensity or texture. In this process, labels are 
assigned to each image pixel and the pixels with 
same label are grouped as either particle pixel or 
background pixel. Various segmentation techniques 
usually fall under four main categories, namely, 
clustering, thresholding, edge-detection and region-
based methods. 

a. Feature Extraction 

Feature extraction is the measurement of 
quantifiable property which specifies the significant 
characteristics of an object. It is the process of 
locating points that either separates the objects from 
one another or represents changes in the surface 
geometry of an object. The extracted features like 
color, texture and shape are represented as vectors 
and have a very high influence on the classification 
efficacy. The feature extraction using texture analysis 
is a method that represents the spatial distribution of 
intensity variations in original image. The feature 
extraction from an image using texture can be 
classified as structural, statistical, model-based and 
transform-based method. 

b. Image Classifier 

The machine learning algorithm is used as the 
classifiers trained using the image features as dataset 
and play a vital role in image classification. The 
classifiers are categorized either as supervised or 
unsupervised learning algorithms. In supervised 
learning algorithms, the classes are finite 
predetermined sets that are labeled and are 
classified into different groups carrying similar 
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features. Thus a mathematical model is constructed 
in the training phase and is applied to predict the 
pattern during the testing phase. In unsupervised 
algorithm, the classifications are not provided initially 
and the labels are developed automatically. This 
algorithm seeks a similarity between a set of data 
called clusters in order to form a classification group. 
It is apparent that the supervised learning algorithm 
classifies better incorporating the additional 
knowledge obtained during the training process. 
SVMs are one of the supervised learning algorithms 
and are considered to be a popular classification tool 
for pattern recognition. The classification 
performance of SVM is compared with the other 
supervised algorithm known as ANN.  

Results and Discussion  

The next step for this work will include further 
development of the identification phase. These 
improvements are necessary to increase the accuracy 
of counting WBCs and increase the overall accuracy 
of segmentation because accurate segmentation 
leads to a more robust extraction of shape features, 
which is essential for this type of problem 

Conclusion 

The analysis of blood cells automatically via image 
processing techniques, and it represents a medical 
tool to avoid the numerous drawbacks associated 
with manual observation. This process could also be 
used for counting, as it provides excellent 
performance and allows for early diagnostic 
suspicion, which can then be confirmed by a 
haematologist  through specialized techniques. And 
an innovative method for the automatic 
identification and classification of leucocytes using 
microscopic images, providing an automated 
procedure to support the  recognition of ALL. Our 
results indicate that the proposed method is able to 
efficiently identify the WBCs present in an image and 
to properly classify leucoblasts with great accuracy. 
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