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Abstract: Leukemia is a blood cancer caused by a rise in the number of white blood cells in your body. Those white blood 

cells crowd out the red blood cells and platelets that your body needs to be healthy. The extra white blood cells don’t work 

right. However, the macroscopic examination of human blood necessitates various microscopic techniques, including color 

imaging, segmentation, and clustering, to distinguish patients with the disease. The white blood cell count can be higher than 

normal and prevent the immune system from functioning properly. The most reliable method to detect leukemia is with the 

assistance of a microscope. Automation of this form of Leukemia diagnosis is required because fewer and more expensive 

precise tests are required than the above. Blood slides don't reveal the findings because of hematologists' combined experience 

and tiredness, and those results can vary significantly from one PSO to another. As it is reasonably inexpensive and effective, 

blood-stained histopathology imaging to test for leukemia is a low-cost and innovative choice. The fuzzy-c segmentation 

coefficients of this paper are compared to those for image segmentation k. Using the GLCM to separate color characteristics 

from photographs performs better precision than using Fuzzy-classifications. Fuzzy's consistency level is 96%, while sharpness 

is 83% CNN is mainly a television outlet. The whole project has been done using the MATLAB toolkit. 
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Introduction 

Image processing techniques are most widely used for detection of various medical diseases leukemia is one of 

the most interesting areas for researchers because it belongs to the category of blood cancer which can affect the 

persons of all ages starting from children to the old age people (Ratley, 2020). Leukemia often affects the bone 

marrow, the lymphatic node, or the blood/marrow system. This depletes blood cells and compromises the structure 

and functionality of tissues. There are four main varieties of blood cancer: lymphoma, Leukemia, myeloma, and 

chronic myelogenous leukemia. A lot of different Image processing techniques have been developed for Leukemia 

diagnosis. If accurate image segmentation is carried out, there may be problems with automatic haematology. In 

addition to hematological imaging, computer algorithms for classifying leukemia are often used in the areas of 

work in biological picture processing (Vengatesan, 2019). CML is a disease distinguished by the overproduction 

of white blood cells (leukocytes) in the bone marrow (the plural of leukocytes) and/amplification of the blood. 

The human body's essential material is blood since it takes us around oxygen and nourishes the cells (Wang, 

2013). Furthermore, it is involved in certain vital bodily processes, such as transporting oxygen, carbon dioxide, 

and nutrients to the entire body to sustain normal metabolic processes (Yurttaş, 2020). There are three primary 

contributors of blood: red blood cells, white blood cells, and platelets (Ananya, 2018) Without immediate medical 

care, the low blood flow could significantly hamper the metabolism, potentially life-threatening. Leukemia is one 

of the less common blood diseases. Most pediatric tumors are leukemia. As cancer begins in the body, it most 

often starts in body cells. Very commonly, as the body requires new cells, they will be shaped and mature. When a 

cell ages, it is replaced by a newer cell (Ekata, 2014). Often, these patterns fail to fit On presentation, patients' total 

age is between 45 to 55, but children are all diagnosed with CML. In chronic myeloid Leukemia (CML), the 

disease is present for an extended period (Jagadev, 2017). During the chronic process, CML usually follows a 

slow, steady course. Usually, the normal history of CML development from the chronic to the rapid and blast 

phases is three to five years (Kumar, 2017). The authors examined CML by using clinical characteristics, 

molecular pathology, care, the disease's pathophysiology, treatment options, and its development over the years, 

all in CML, as described in ( Raje, 2013). The paper is organized as follows: Section II consists of a literature 

survey, section III describes a proposed method, section IV contains results and discussion, and section V is the 

conclusion (Shaikh, 2017; Mandal, 2019). 

 

2. Background Study 

(Ananya, 2018) chronic myeloid leukemia develops when granulocytes, white blood cells, are found in the 

human body but are not under strict supervision. It mutates the genetic sequences, which culminates in the 

development of different genetical mutations. It gives the wrong template, which results in CML. Nationally and 

https://www.webmd.com/cancer/lymphoma/understanding-leukemia-basics
https://www.webmd.com/cancer/lymphoma/types-and-differences
https://www.webmd.com/heart/anatomy-picture-of-blood
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pathologically with hematologically, to study and understand the different stages of the disease, the authors were 

analyzed each patient in the different stages of the disease to determine how the disease will progress with (CML). 

When the authors were studying the combination divide and conquer algorithm and the miles-per-hour estimate, 

the authors found that they fit well together. Our approach suggested the most efficient method that needs less time 

and space complexity. They analyzed the reports on astride, from stage to stage, to find the dose. 

(Chang, 2009) To gain a uniform control strategy for disease dynamics, the authors discussed a unified 

methodology for drug scheduling. To use in CML dynamics simulations, the authors have proved its ability and 

centered on the fact that an intuitive approach is used to improve the framework. 

(Fatma, 2014) The technician has suggested a classification technique for classifying Leukemia pictures. An 

analysis of fifty Leukemia photographs includes both the statistical and color elements. A function dataset is 

extracted and used as an input to a neural network for Classification is built from it. In both usual and irregular 

smear experiments, the feature extraction feature was introduced. The extracted function values depend on the 

nature of the images they are pulled. The amount of training datasets governs the Classifier's classification 

accuracy. All turned out according to schedule. As the dataset grew, the findings improved to 92% of the 

Classification. 

(Kumar, 2017) Things have become too sophisticated in the last twenty years; everything is automated. This 

thesis suggests a tool to classify AML in a blood smear automatically. images are made into three different levels: 

[additive, luminance, and subtractive]. The nucleus can be obtained, and they are further divided into these three 

types: [additive, light, luminance, and luminance darkening] in the segmentation phase. 

(Raje, 2014) The primary objective of this research is to fractionate blood cells into their respective nuclei and 

features to detect leukemia. As nuclei form, for accuracy, attributes, such as field, perimeter, and so on, are 

considered. This study shows that mean and standard deviation-based image segmentation and Otsu's quantization 

performed well. 

(Zhang, 2012) Dynamics of CML progression and mutations are part of our investigation. The authors have 

initially implemented a new mathematical calculation to help solve certain established mathematical models' 

Finally. The authors proved that our model was realistic and the calculations are feasible. The authors were also 

found that our model describes CML progression dynamics and the formation of mutations as accurately as 

possible. The authors were must stabilize our model, e.g., at the equilibrium. Let me put it to you this way: it's 

better before or after therapy, depending on your position. 

3. System Model 

The suggested approach prioritizes the input to improve the picture quality by applying it to preprocess. At this 

stage, WBC dissection is done to separate the cluster. For each segmented WBC image, statistical and color-based 

features are extracted for each element. This information is applied to the Classifier for categorizing Leukemia 

types. The technique is laid out in a numbered series, starting with number one. 

 

 

Figure 1. Input Color Image 

Figure 1 illustrates the input blood cell image 

3.1 Pre-processing 
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Leishmen stain, Wright's stain, and Giemsa stain are used to hide the blood smears. Digital microscopes typically 

produce pictures in the color space of RGB. This is moderately boring and very challenging to disaggregate. 

Finally, because of changing lighting, age stain, and different camera settings, the picture is subject to image 

bleaching and variation in darkness. 

 

Figure 2. Grayscale Image Processing 

Figure 2 illustrates the Grayscale image processing with reshaping and resizing, and sharpening with the filter 

value 

3.2 Segmentation 

 To select the main information from the provided image, segmentation is needed. We found that image 

segmentation plays a significant role in its capabilities of feature extraction and Classification. A clustering 

algorithm, called K-means, has been hired. This data-retrieval action algorithm is particularly useful for broad and 

highly dimensional datasets. Nucleation of the white cells is extracted from images using color segmentation in 

this article. 

3.3 Fuzzy C means for image segmentation 

The FCM c-means algorithm generalizes and simultaneously claims a point to belong to several clusters. May 

yield a partition that is on the gentler side. The FCM clustering algorithm has been commonly used for image 

segmentation with magnification. Retaining knowledge is more advantageous in the FCM approach to K-Means 

segmentation than rough segmentation. Clustering images that contain large quantities of data offers notable 

advantages, especially for images with several pixels. FCM is specially assigned pixels to fuzzy clusters without a 

defined classification. Unlike the K-Means classification, which does not accommodate non-overlapping clusters, 

Fuzzy C-me uses degrees as the class assignment criteria. A lower- however, points near the outer edge of a cluster 

are less associated with the core of the distribution than points in the center. However, it has several major 

disadvantages, including numerical difficulty and decreases dramatically in performance when faced with noise. 

single data may belong to multiple clusters 
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Figure 3. Morphological Operation 

3.4 Feature Extraction 

The pattern of features in a picture provides useful insight into what the image depicts. In other words, picture 

prioritization is finding the appropriate elements and discarding the extraneous ones. Preprocessing is useful for 

picture clarity but does not improve the detail that can be extracted from it. Various undesirable or undesired 

distortions and detail and features may be put into a picture to make it more suitable for different post-processing 

techniques. It is important to decide what features are needed and the appropriate ones to focus on until starting the 

feature extraction method. It is difficult to select the 'the best way' to feature extraction, but features should be 

extracted that communicate sufficiently valid information about the picture. It must be possible to incorporate 

these features in computing without much trouble. Computer models of human characteristics and preferences 

must be able to adapt well to human perceptions and can be applied to a broad range of images. 

 

Figure 4. Identifying the Affected and Normal Blood Cell Separately 

Figure 4 represents the classified affected and normal blood cells separately. 

 

3.5 Neural Network and Supervised Learning 

A neural network was originally devised to store and manipulate information, but it derives its internal structure 

from the nervous system mechanisms (as the brain does). An CNN is made up of many elements called axons, 

which are linked to each other in a highly interactive manner. A nerve cell is like a computer CPU, working like a 

single computing entity (Fatma, 2014). 

Algorithm: 1: Preprocessing 

Step 1: Image collection for the blood cell  

Step 2: Preprocessing 

Step 3: Color image to grayscale conversion  

Step 4: Resizing the image 

Step 5: Reshaping the image to the actual contour 

Step 6: Sharpening the image 

Step 7: Gaussian filter to make the blood cell more visible 

Algorithm: 2: Binary Formation 

Step 1: Structuring element of the image 

Step 2: Morphological image processing 

Step 3: Region max thresholding 

Step 4: Cache thresholding   

Step 5: Open/close image operation  

Step 6: Erosion/dilation operation 

Algorithm: 3: Clustering 

Step 1: FCM (fuzzy c means) clustering with radial thresholding 

Step 2: Boundary box calculation  

Step 3: Contorur and cell part identification 

Step 4: Optimization with Particle Swarm Optimization (algorithm) 
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Step 5: Finding the local and global best fitness data 

Step 6: Error reduction of the data with the clustered region  

Step 7: Optimized centroid is identification with the region co-occurrence level 

Algorithm: 4: Feature Extraction 

Step 1: GLCM (gray level co-occurrence) 

Step 2: other such features are (area, mean, std, variance) 

Step 3: kurtosis, skewness, perimeter 

Algorithm: 5: Classification using CNN 

Step 1: Different types of category (eg:'centromere', 'golgi', 'homogeneous',  'nucleolar', 'nuclear_membrane', 

'speckled') 

Step 2: which category of the data under Classification (neural networks) 

Step 3: Resulting with good or affected 

 

4. Results and Discussion 

Performance in section III were effectively extracted. These images have unique characteristics that were taken 

into consideration when creating the datasets. A multilayer feed-forward neural network was trained and tested to 

identify leukemia according to its form, and that method was found to be more efficient. There are fifty different 

input Leukemia pictures,  

 

Figure 5. Confusion Matrix 

Figure 5 represents the confusion matrix about Training and Testing confusion matrix 

For instruction, 38 images were used; while testing, we only used 12. The performance of the method was 

estimated from twenty-one experiments, on average. The study showed that the machine got much better at 

Classification with more results. 
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Figure 6. Performance Graph 

Figure 6 represents the proposed performance graph; in X-axis denotes the feature data, and Y-axis denotes 

the distribution. 

The Classifier's consistency is tested using an accuracy parameter. Four potential conclusions can be derived 

from a classifier analysis: Where there are cancerous images, the right ones are known as TN, when all the 

noncancerous ones are considered to be incorrect, and where all the noncancerous ones are accurately defined as 

noncancerous, this is called a true negative (TN) picture. 

 

Figure 7. Accuracy Comparison Chart for K-means and Proposed Method 

In figure 7 represents the accuracy comparison between the k-means algorithm and combining FCM, CNN. 

Accuracy: The closeness of the output to the real value is defined as accuracy. The accuracy of the system 

running both CNN with the full feature set and CNN with a reduced feature set is 96%. 

Accuracy=
𝑇𝑝+𝑇𝑁

𝑇𝑝+ 𝑇𝑁+𝑇𝑃 + 𝑇𝑁

                (1) 

Thus, using a reduced feature set to classify the image, the time taken is less than the existing systems, while 

the accuracy remains unchanged. 

5. Conclusions  

Since leukemia affects the blood cells, it is a difficult illness to treat. It has the potential to lead to cause death if 

left unchecked. As it is reasonably inexpensive and effective, blood-stained histopathology imaging to test for 

leukemia is a low-cost and innovative choice. Due to this article, segmentation and fuzzy-c are compared. The 
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name of the Fuzzy/PSO classification optimization approach states that features are optimized first extracted using 

the Fuzzy method, and then Classifier is used to extract color features. It's is paired with Blurry C math, so it has a 

mean. With the derived features in the Periphery, density, and percentage of segmented nuclei, the machine 

learning model accurately classifies the tissue samples. The proposed scheme helps ensure that Leukemia pictures 

are segmented correctly. Thus, a broader system was developed that can identify and classify the WBCs quickly 

with less computing time and lower error rate; full-scale automated systems may be used. It may be applied to 

additional forms of cancers in the future, perhaps. Fuzzy's consistency level is 96%, while sharpness is 83%. The 

results are divided by segmentation, and color and form features are found Once the values are gathered, they are 

included in the CNN classifier. Classifies the segmented picture according to its characteristics and outputs the 

classifications. 
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