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ABSTRACT 
This paper describes an automated method for the detection of Acute Myeloid Leukemia using the blood smear images. The 
detection is carried out in Nuclei and cytoplasm of the cell by extracting the features of the cell such as edge extraction, texture 
extraction, color conversion, intensity threshold, gradient magnitude etc. The given image is first segmented so as to extract the 
required features from the image. Based on the features extracted from the image, the images are classified. The given image is 
considered as the test data and is compared with the training data to detect the anomaly. The proposed method uses Local Binary 
Pattern(LBP) and Support Vector Machine(SVM) provided with High Definition (HD). 

 

KEYWORDS: Texture extraction, Local Binary Pattern, Support Vector Machine, High Definition.  
 

INTRODUCTION 

 

The primary goal of this paper is to a) show that the arrangement of fringe blood spread pictures containing 

numerous cores can be completely robotized, b) to approve the portioned pictures utilizing hold-out cross 

approval strategy. The technique has been assessed utilizing an arrangement of 50 pictures (with 25 unusual 

examples and 25 typical specimens) got from American Society of Hematology. The PC reenactments 

demonstrate that the proposed framework powerfully fragments and orders Acute Myelogenous Leukemia in 

light of finish tiny blood pictures. 93.5% of the cases were accurately arranged by the program, recommending 

that the technique yields great outcomes regarding grouping of leukemia.  

In a shape based approach is proposed to remove thin structures like lines and sheets from 3D biomedical 

pictures. These thin structures are displayed utilizing ellipsoidal model. The current channels which consolidate 

Gaussian channels are rearranged and connected for getting division comes about. In division is performed 

utilizing CIELAB shading space and different edge location calculations. The edge recognition strategies fused 

were Sobel, Prewitt, Roberts, Laplacian of Gaussian and Canny edge identifiers. Out of the distinctive edge 

discovery calculations, vigilant edge identifier's outcomes were ideal. Vigilant utilizations two diverse limit 

qualities to distinguish solid and powerless edges and incorporates feeble edges just on the off chance that they 

are associated with solid edges. Another strategy for division is proposed. It makes utilization of Gabor Filters 

for extraction and division of labeled heart pictures. Gabor channels can be utilized to plan versatile channels for 



159          S. Nithya Priya et al., 2017/Advances in Natural and Applied Sciences. 11(3) March 2017, Pages: 158-169 

 

various nearby districts since they are wavelet like neighborhood channels in spatial space. Leverage of Gabor 

channel is that they utilize Gaussian envelopes. Because of this, these channels dependably accomplish least 

space transmission capacity. This favorable position contributes in getting full imperatives in spatial and also 

recurrence area. In this way Gabor channels are utilized broadly in picture preparing applications like surface 

division and edge location.  

Bunching is only an endeavor in which estimation focuses or examples are gathered together. This system 

is for the most part connected for information of n measurement. This n relates to a self-assertive number, i.e. it 

can be two, three or more. The bunching method is most appropriate for meager sort of pictures. This procedure 

incorporates strategies like kmeans, fluffy c-implies and so on. Subrajeet Mohapatra and Deepti Patra proposed 

a robotized core division technique. In the proposed strategy, two stage division is done to portion a WBC core 

from rest of the picture objects. In first stage an underlying division is performed by executing a semi 

administered k-implies bunching. The following stage is a follow up of initial phase in which a moment phase of 

division is done utilizing closest neighbor order in L*a*b space.  

In a grouping based approach is utilized to fragment white platelets in blood tiny pictures. In the proposed 

framework, first the picture is changed over into Lab shading space. At that point a fluffy kmeans grouping is 

done that gap the picture into 3 bunches. All the while a programmed histogram construct thresholding is 

additionally performed with respect to the Lab shading picture. The two outcomes i.e. groups and the reference 

picture (acquired in the wake of applying edge) are looked at, chosen and a sensible AND operation is 

performed. The subsequent picture is a clean divided picture.  

The approach displayed is utilized to recognize AML (Acute Myelogenous Leukemia) in minute pictures of 

blood. Three bunches are distinguished which speak to core, foundation and different cells like erythrocytes, 

leukocytes and so forth. Each pixel of the picture is allocated to one of these groups in light of the bunch 

property. The procedure plays out some preprocessing took after by k-implies bunching for division reason. The 

division is performed to extricate the leukocytes' cores utilizing shading based bunching. S. Schupp et al. 

displayed an arrangement of programmed minute picture division joining fluffy grouping and dynamic shape 

demonstrate. A programmed instatement calculation in light of fluffy bunching is utilized to vigorously 

distinguish and arrange all conceivable seed district in the picture. This seed are spread outward at the same time 

to limit the last shape of all items.  

In various therapeutic pictures are utilized to epitomize the viability of relative fluffy connectedness. A 

system in view of hypothesis and calculation is examined to characterize objects by means of fluffy relative 

connectedness. At that point utilizing the proposed hypothesis it is demonstrated that characterized articles are 

autonomous of the alluding components picked, on the off chance that they are not some portion of the fluffy 

limit between items. In [14] a fluffy approach for division of WBC shading pictures is proposed. Here a 

portrayal of hued WBC minuscule pictures is utilized that dodges hues' low immersion and light issues that 

emerge as a result of shadows and brightening.  

In the proposed system first the RGB picture is changed over to Smith's HSI change. At that point an 

enrollment capacity is allocated to each shading design. Subsequent to getting the participation degree for 

shading designs, pixel grouping is done for division purposes. A fluffy approach for leukemia identification is 

proposed.  

In the proposed paper, at first some preprocessing is done utilizing specific middle separating took after by 

unsharp covering. At that point the RGB picture is changed over to lab shading space for further handling. A 

two stage division approach utilizing fluffy is then instated for isolating WBCs from other blood parts. At that 

point a grouping utilizing SVM classifier is done after an arrangement of components are extricated. These 

elements fill in as information sets for the classifier.  

A grouping based division is performed in [24]. In the wake of playing out the preprocessing and shading 

transformation of RGB to Lab shading space, the division is performed. The procedure for division here is a two 

stage prepare. In the initial step a grouping based division utilizing fluffy c-means is finished. The thought is to 

group each question into one of the four classes comparing to RBC, foundation, cytoplasm and WBC core. To 

beat any covering of areas, a moment division is performed utilizing closest neighbor arrangement. In an 

unsupervised machine learning methodology is proposed for the determination of huge qualities of leukemia 

utilizing k-implies grouping. The proposed approach is utilized to find the obscure examples from the dataset. 

The k-implies calculation is done for bunch estimations of 5, 10 and 15. The resultant qualities are thought 

about for leukemia quality distinguishing proof. 

 

Related Works: 

A. Image classification using texture features: 

Images can be classified using extraction of features. Extraction of features includes texture extraction, edge 

extraction, color extraction etc. In this paper[2], texture features are used to classify the images. The features are 

based on the gray scale conversions and it tried to identify three types of image data. This method is capable of 

determining whether the input image is a satellite based image, aerial image or a photomicrograph image. It 
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works on two sets of data that is, training set and test set data. The texture features used are convex polyhedral 

and rectangular parallelepipeds. The accuracy achieved is 83% for satellite based image, 82 % for an aerial 

image and 89% for the photomicrograph images. The classification algorithms used here are piecewise linear 

discriminant algorithm and min-max decision rule algorithm.  

 

B. Anomaly detection in Mammography: 

The most common form of cancer in women is breast cancer which can be detected using mammography. 

Anomaly detection is the identification of events that are abnormal. In this paper [3], anomaly detection is 

carried out by comparing the features of lesions (organ or a part of body that has been injured) and the textural 

features with those that of the normal tissues. The features of normal regions are extracted and maintained as 

training data set. Whenever an abnormal region is detected, the features from the lesion are extracted and kept as 

test data set. Here, two techniques are carried out to illustrate this anomaly detector. First includes the manual 

segmentation of the features of the lesion and are used to undergo detection in local and global anomaly 

detectors separately. The second strategy includes the automatic segmentation of the features and both the 

detectors are trained simultaneously. To carry out the segmentations without manual interventions, MIL 

(Multiple Instance Learning) algorithms are used.  

 

C. Cancer detection using histopathology: 

Histopathology is a study of changes in tissues caused by a disease. This paper[4] performs classification, 

segmentation and clustering of cancer and non cancer images and thereby tries to find out whether the tissue has 

undergone any abnormal changes. The existing methods that are used for classification and segmentation are 

time consuming. A learning method known as Multiple Clustered Instance Learning (MCIL) algorithm has been 

proposed histopathology based image segmentation. The tissues that are affected by cancer using histopathology 

reveal abnormal patterns. The abnormal patterns are segmented and compared with the normal patterns of the 

tissues. The histopathology images with high resolution provide well grounded information about the normal 

tissues and abnormal tissues.  

 

Problem Definition: 

In the existing system instead of detecting leukemia in blood smear images, breast cancer has been detected 

using mammography. The LBP technique has established to outstrip several existing strategies, as well as the 

linear discriminant analysis and therefore the principal component analysis. The system presented not only 

enables classification of whole images but also presents a better performance for sub images when compared 

with some of the existing systems. This paper presents techniques that are required to achieve an automatic 

classification system to diagnosis the presence of the acute leukemia from blood microscope images. this is 

often vital as a result of segmentation of nucleus is way easier than the segmentation of the complete cell, 

particularly within the bone marrow wherever the white corpuscle density is incredibly high. within the 

experiments, a group of manually mesmeric pictures of the nucleus won’t decouple segmentation errors. A 

microscopic blood image of size 184×138 is considered for evaluation. In the existing system LBP used for 

extracting features from the images and MIL(Multiple Instance Learning) algorithm had been used for 

classifying the images.  

The proposed technique has been applied on peripheral blood smear images obtained from two places, as 

aforementioned. The presented system performs automated processing, including color correlation, 

segmentation of the nucleated cells, and effective validation and classification.  A feature set exploiting the 

shape, color, and texture parameters of a cell are constructed to obtain all the information required to perform 

efficient classification. Similar to the existing system, in the proposed system, LBP is used for extracting the 

feature of the image but instead of using MIL for classification the proposed system uses SVM (Support Vector 

Machine) algorithm is used for classifying the images provided with HD which gives more clarity to the images 

and higher efficiency. The impact of the LBP operator on the HD proved to be a promising feature for this 

analysis. Furthermore, a color feature called cell energy was introduced, and results show that this feature 

presents a good demarcation between cancer and non cancer cells 

 

Methodology: 

A. Local Binary Pattern(LBP): 

Local Binary Patterns is a vital component descriptor that is utilized as a part of PC vision for surface 

coordinating. It was initially discharged in 1990 and therefore different adjusted forms have been discharged. To 

figure the LBP Descriptor the info shading picture is changed over to grayscale picture in light of the fact that 

LBP chips away at just grayscale pictures. For every pixel in the grayscale picture, an area is chosen around the 

present pixel and after that we compute the LBP esteem for the pixel utilizing the area. In the wake of 

ascertaining the LBP estimation of the present pixel, we refresh the comparing pixel area in the LBP cover (It is 
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of same stature and width as the information picture.) with the LBP esteem figured as demonstrated as follows. 

In the picture, we have 8 neighboring pixels. 

 

 
Fig. 1: Comparison of Pixel Values 

 

The Centre pixel value is compared with nearby pixel values in order to calculate the LBP value of the pixel 

in the grayscale image. Starting from any of the neighbor pixels, traverse in clockwise or anti-clockwise 

direction. This direction should be maintained for all the pixels in the image. For example if there are 8 neighbor 

pixels, then 8 comparisons should be made and the results are stored in an array. In the resultant value, if the 

value of the current pixel is greater than equal to the neighbor pixel, then the respective bit the array is set to 1. 

If the value of the neighbor pixel is greater than equal to the value of the current pixel then the respective bit is 

set to 0.  

The current pixel which is known as the central pixel has the value 7. Compare this pixel with the neighbor 

pixel i.e the pixel which has label 0 and the value of the 0th pixel is 2.  The 0th pixel has the value 2 which is less 

than the current pixel value. Therefore, the 0th bit location should be reset in the binary array as 0. This has to be 

then iterated in clockwise direction. Now, the current pixel value is compared with the next neighboring pixel i.e 

1st pixel. The 1st pixel value is 7 which is equal to the current pixel value. Hence we set the 1st pixel value as 0 in 

the binary array. This process continues till we reach every neighboring pixel. After the completion of the 

comparison and the reset process, the binary array is transformed to the array consisting of decimal numbers. 

Then the decimal number is accumulated in the LBP Mask. 

 

 
Fig. 2: Setting the values of the array based on the comparison results 

 

After calculating the LBP mask, LBP histograms are calculated. The LBP mask values range from 0 to 255, 

so our LBP Descriptor will be of size 1x256. We then normalize the LBP histogram. The image below shows 

the scheme of the algorithm - 

• Load the color image. 

• Convert the color image to grayscale image. 

• Calculate the LBP mask. 

• Calculate the LBP Histogram and finally normalize it. 

One advantage of LBP is that it is illumination and translation invariant. We have selected a 8 point 

neighborhood, but most implementations use a circular neighborhood as shown below. In the code, we will use 

a circular neighborhood. 
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Fig. 3: Circular Neighborhood 

 

B. Support Vector Machine  (SVM): 

Support Vector Machine (SVM) is a supervised device getting to know algorithm which can be used for 

both class and regression demanding situations. However, it is by and large used in type problems. In this 

algorithm, we plot each facts item as a point in n-dimensional space (wherein n is number of capabilities you 

have got) with the price of every function being the price of a specific coordinate. Then, we carry out category 

by locating the hyper-aircraft that differentiate the two lessons very well. An SVM model is a illustration of the 

examples as points in area, mapped so that the examples of the separate categories are divided by means of a 

clear gap that is as huge as feasible. New examples are then mapped into that equal space and anticipated to 

belong to a category based totally on which aspect of the distance they fall. 

In addition to appearing linear classification, SVMs can effectively perform a non-linear category the use of 

what is referred to as the kernel trick, implicitly mapping their inputs into excessive-dimensional feature areas. 

When records aren't classified, supervised gaining knowledge of is not feasible, and an unmonitored 

mastering approach is needed, which attempts to find herbal clustering of the records to agencies, after which 

map new records to these fashioned corporations. The clustering algorithm which gives an development to the 

help vector machines is known as help vector clustering[2] and is regularly[citation needed] used in industrial 

applications either while facts are not labeled or whilst just a few records are classified as a preprocessing for a 

category pass. 

 

Implementation: 

A. Input Blood Cell Image: 

The Blood cell image is taken as input. Because these data are collected from outside sources, Since 

diffraction effects are almost always negligible once the blood cell is of visible size, we use the disc function to 

approximate the real image in our experiments. Even though the actual MRI image for cameras used for the test 

images are unknown, the disc approximation seems to be quite adequate. Our method still get the amount of 

local blood cell images for all these test images, depicts 3D geometric information for each scene, and does a 

good job in identifying in-focus subjects. 

 

B. Calculate Cell Features In The Input Image: 

Feature extraction in image processing is a technique of redefining a large set of redundant data into a set of 

features of reduced dimension. Transforming the input data into the set of features is called feature extraction. 

Feature selection greatly influences the classifier performance; therefore, a correct choice of features is a very 

crucial step. In order to construct an effective feature set, several published articles were studied, and their 

feature selection methodology was observed. It was noted that certain features were widely used as they gave a 

good classification. We implemented these features onwhole images in our system. Those features were 

considered to boost the classifier performance. 

Use analysis techniques on a segmented image to mark the location and size of complete and non 

overlapping cells in a microscopic image. 

 

C. Segmentation using K-Means Algorithm: 

Segmentation subdivides an image into its constituent regions of objects. Level of segmentation should be 

stopped when region and object is obtained. Segmentation distinguishes the objects from background. intensity 

levels four familiar approaches handled are 

 

1) Threshold Techniques: 

By comparing the values with one or more thresholds, the pixels in the image are categorized. Histograms 

are used to determine thresholds and the bar chart is used to point the threshold values. 

(i)  Edge-Based Methods  
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Digital image has edges which is blurred and noisy, blurring is determined with focusing mechanism and 

noise with electronic component of imaging .edges are similar to that with intensity ramp profile such as edges. 

The slope of ramp is inversely proportional to degree of blurring edge. Roof edges are models of lines which is 

determined by the thickness and sharpness of the line. 

(ii) Region-Based Techniques 

In this method, image is partitioned into connected regions by grouping neighbouring pixels of same 

intensity levels. Adjacent regions are then merged under some criteria in involving homogeneity or sharpness of 

region boundaries. Overstringent criteria create fragmentation whereas lenient ones overlook blurred boundaries 

and overmerge. Region Adjacency Graphs are used to represent segmentation data [10-11]. Each node 

represents a region and edge exits between two nodes if the corresponding regions are adjacent merging together 

similar adjacent regions. 

(iii)  Connectivity-Preserving Relaxation Methods 

A connectivity-preserving relaxation-based segmentation method usually referred to as the active contour 

model. It starts with some initial boundary shape represented in the form of spline curves, and are iteratively 

modified by applying various shrink/expansion operations according to some energy function. The energy-

minimizing model, coupling it with the maintenance of an “elastic” contour model 

K-Means is a least-squares partitioning method that divide a collection of objects into K companies. The set 

of rules iterates over two steps:  

• Compute the mean of each cluster. 

• Compute the space of each point from each cluster through computing its distance from the 

corresponding cluster mean. Assign each factor to the cluster it's miles nearest to. 

Iterate over the above steps until the sum of squared inside institution mistakes cannot be reduced any extra. 

The initial venture of points to clusters can be finished randomly. In the course of the iterations, the set of rules 

tries to reduce the sum, over all organizations, of the squared inside group errors, that are the distances of the 

factors to the respective group method. Convergence is reached when the goal function (i.E., the residual sum-

of-squares) cannot be decreased any more. The businesses obtained are such that they're geometrically as 

compact as possible around their respective approach. 

 

 
Fig. 4: Image Segmentation 

 

D. Classification: 

Classification includes a broad range of decision-theoretic approaches to the identification of images (or 

parts thereof). All classification algorithms are based on the assumption that the image in question depicts one 

or more features (e.g., geometric parts in the case of a manufacturing classification system, or spectral regions in 

the case of remote sensing, as shown in the examples below) and that each of these features belongs to one of 

several distinct and exclusive classes. The classes may be specified a priori by an analyst (as in supervised 

classification) or automatically clustered (i.e. as in unsupervised classification) into sets of prototype classes, 

where the analyst merely specifies the number of desired categories. (Classification and segmentation have 

closely related objectives, as the former is another form of component labeling that can result in segmentation of 

various features in a scene.) 

Image classification analyzes the numerical properties of various image features and organizes data into 

categories. Classification algorithms typically employ two phases of processing: training and testing. In the 

initial training phase, characteristic properties of typical image features are isolated and, based on these, a 

unique description of each classification category, i.e. training class, is created. In the subsequent testing phase, 

these feature-space partitions are used to classify image features. 

 

http://homepages.inf.ed.ac.uk/rbf/HIPR2/label.htm
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Fig. 5: Clustering 

 

 
 

Fig. 6: System Architecture Diagram 

 

This classification result gives the details about cancer and non cancer blood cells .to get the spitted part 

from the k means segmentation result. Above the result which is used to find the cancer and non cancer cells 

from this module. Classification result generates the kmeans cluster and also use SVM (Support vector 

machine).  

 

RESULTS AND DISCUSSION 

 

The proposed technique has been applied on peripheral blood smear images obtained from two places, as 

aforementioned. The presented system performs automated processing, including color correlation, 

segmentation of the nucleated cells, and effective validation and classification. 
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Fig. 7: Training Image Selection 

 

 
 

Fig. 8: Median filter Image 

 

 

 
 

Fig. 9: Unsharpness filter 
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Fig. 10: CIELAB color Extraction 

 

 
 

Fig. 11: Segmented image from input image 

 

 
 

Fig. 12: Segmented blood cell 
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Fig. 13: Contour color based blood cell segmented  

 

 
 

Fig. 14: Fractal Dimension 

 

 
Fig. 15: Test Image Selection 
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Fig. 15: Blood Cell Detection 

 

A feature set exploiting the shape, color, and texture parameters of a cell are constructed to obtain all the 

information required to perform efficient classification. The impact of the LBP operator on the HD proved to be 

a promising feature for this analysis. Furthermore, a color feature called cell energy was introduced, and results 

show that this feature presents a good demarcation between cancer and non cancer cells. 

 

Conclusion And Future Work: 

The proposed method was demonstrated to improve the detection performance when compared to another 

method. Experimental results confirmed that this method can efficiently segment the nuclei and cytoplasm of 

AML cells. We can also use this proposed method for another type of cell such as white blood cell, another type 

of leukemia cell. The proposed method is advantageous especially for the images which the difference between 

cytoplasm and background is low.  

In this project we detect the affected part on a MR image. To find the connection between the probabilistic 

label fusion model the recently proposed kmeans segmentation method. Another contribution is that label 

information is incorporated into image registration to improve registration accuracy. Experimental results show 

that registration refinement improves segmentation accuracy. The method produces reliable clinical indexes 

which are in good agreement with the manual measurements. It can provide useful information for clinicians in 

cancer disease diagnosis. 
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