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ABSTRACT 

This report introduces an automated system for the analysis of blood cell types in 

peripheral blood smear images using MATLAB. The system employs advanced 

image processing techniques to detect and classify red blood cells (RBCs) and white 

blood cells (WBCs). The dataset comprises 100 annotated images containing 2237 

RBCs and 103 WBCs. By highlighting RBCs in red boxes and WBCs in blue boxes, 

the system provides a detailed count of each cell type. This system demonstrates 

the potential of automated approaches in streamlining blood cell analysis, paving 

the way for more efficient and accurate diagnostic processes. The study 

underscores the significance of image processing in enhancing healthcare 

diagnostics and showcases the capabilities of MATLAB in medical imaging 

applications. 

 

Keywords: MATLAB, RBC, WBC, automated detection. 
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CHAPTER 1 

INTRODUCTION 

1.1 MATLAB 

MATLAB, short for "Matrix Laboratory," is a high-level programming language and 

interactive environment developed by MathWorks. It is widely used in engineering, 

science, and mathematics for numerical computation, data analysis, visualization, 

and algorithm development.  

One of MATLAB's key strengths is its ability to work with matrices and arrays 

efficiently, making it ideal for tasks involving linear algebra, such as solving systems 

of equations, eigenvalue calculations, and singular value decomposition. 

Additionally, MATLAB provides a rich set of functions and toolboxes for various 

domains, enabling users to tackle complex problems in areas like signal processing, 

image processing, control systems, and machine learning (Sobie et al.,2011) 

The interactive nature of MATLAB allows users to explore and analyze data quickly, 

making it a valuable tool for research, development, and education. Its intuitive 

syntax and powerful plotting capabilities make it accessible to users with diverse 

backgrounds, from novice programmers to experienced professionals. 

 

1.2 HISTORY 

MATLAB was created by Cleve Moler, the chairman of the computer science 

department at the University of New Mexico, in the late 1970s. It was initially 

developed to provide students access to LINPACK and EISPACK without having to 

learn Fortran.(Moler et al., 2020) 

The first version of MATLAB was written in FORTRAN. It was designed to give easy 

access to matrix software developed by the LINPACK (Linear Algebra PACKage) 

and EISPACK (Eigenvalue system PACKage) projects, which were widely used in 

the scientific and engineering communities for numerical computing. 

In 1984, MATLAB was rewritten in C to improve performance and portability. This 

rewrite also enabled MATLAB to be extended with additional functionality through 

the use of toolboxes, which are collections of MATLAB functions for specialized 

tasks like signal processing, image processing, and control systems. 
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1.3 FEATURES OF MATLAB 

Mathematical Functions: MATLAB is renowned for its extensive library of 

mathematical functions, which enable users to perform a wide range of numerical 

computations. It allows for matrix manipulations, including solving linear systems of 

equations, computing eigenvalues and eigenvectors, and performing matrix 

decompositions. 

Programming: MATLAB is a high-level language that is optimized for matrix 

operations. It allows users to write programs, known as scripts or functions, to 

automate tasks and perform complex calculations. MATLAB code is easy to read 

and write, making it accessible to users with varying levels of programming 

experience. 

Visualization: MATLAB provides powerful tools for data visualization, including 2D 

and 3D plotting functions. Users can create plots, charts, and graphs to visualize 

their data and analyze trends. MATLAB's plotting capabilities make it easy to 

customize plots and generate publication-quality graphics. 

Application Deployment: MATLAB includes tools for deploying applications, 

allowing users to share their MATLAB programs with others who may not have 

MATLAB installed. MATLAB Compiler enables users to create standalone 

applications or executables from their MATLAB code, making it easier to distribute 

and run MATLAB programs. 

Interfacing with Other Languages: MATLAB can interface with programs written 

in other languages, such as C, C++, and Java. This allows users to leverage existing 

code and libraries in their MATLAB applications, enhancing its functionality and 

versatility. 

Toolboxes: MATLAB offers a wide range of toolboxes that provide additional 

functionality for specific applications. These toolboxes include functions and 

algorithms for signal processing, image processing, control systems, machine 

learning, and more. By using these toolboxes, users can extend MATLAB's 

capabilities and tackle specialized tasks in their respective fields.(Roffo et al., 2016) 

 

1.4 PERIPHERAL BLOOD SMEAR ANALYSIS 

Peripheral blood smear analysis is a fundamental diagnostic procedure in 

hematology that involves the examination of a thin layer of blood on a glass slide 

under a microscope. This technique provides valuable insights into the morphology 
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and distribution of various blood cell types, particularly red blood cells (RBCs) and 

white blood cells (WBCs).(Bain, B. J. 2006) 

 

Red blood cells, also known as erythrocytes, are the most abundant cell type in the 

blood. Their primary function is to transport oxygen from the lungs to the body's 

tissues and remove carbon dioxide. RBCs are disc-shaped cells without a nucleus, 

allowing for maximum oxygen-carrying capacity. Abnormalities in RBC morphology 

or quantity can indicate various medical conditions, such as anemia or polycythemia. 

 

White blood cells, or leukocytes, play a crucial role in the immune system's defense 

against pathogens. They are larger and less numerous than RBCs and can be 

categorized into several types, including neutrophils, lymphocytes, monocytes, 

eosinophils, and basophils. Each type of WBC has specific functions in immune 

response, such as phagocytosis (engulfing and destroying pathogens), antibody 

production, and regulation of immune reactions. Changes in WBC count or type can 

indicate infections, inflammatory conditions, or immune system disorders.(rodak, 

B.F et al., 2016) 

 

Analyzing peripheral blood smears allows for the identification of abnormal RBC and 

WBC morphology, which can provide valuable diagnostic information. 

Understanding the characteristics and functions of RBCs and WBCs is essential for 

interpreting peripheral blood smear results accurately, aiding in the diagnosis and 

management of various hematological disorders.(kaushansky, k et al., 2015) 
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CHAPTER 2 

LITERATURE REVIEW 

 

MATLAB, which stands for Matrix Laboratory, is an advanced programming 

language and interactive environment developed by MathWorks. It is utilized across 

a range of disciplines, including engineering, science, and economics, for tasks like 

numerical computation, data analysis, visualization, and algorithm creation.(sobie et 

al., 2011) 

MATLAB's appeal lies in its user-friendly nature, robust computational capabilities, 

and extensive library of functions for mathematical operations, plotting, and 

simulation. The origins of MATLAB trace back to the late 1970s, when Cleve Moler, 

then a professor at the University of New Mexico, designed it to provide convenient 

access to the LINPACK and EISPACK libraries for numerical calculations. As 

MATLAB progressed, it expanded into a comprehensive programming platform with 

graphical capabilities and support for complex data structures.(Moler et al., 2020) 

 

In 1984, Moler and Jack Little founded MathWorks to further enhance and market 

MATLAB. Since then, MATLAB has undergone numerous significant updates, 

introducing features such as object-oriented programming, symbolic computation, 

and parallel computing. Today, MATLAB is a staple tool in both academic and 

industrial settings for algorithm development and prototyping, thanks to its 

adaptability and efficiency. Its intuitive interface and thorough documentation make 

it accessible to users of all programming skill levels.(Moler et al., 2020) Additionally, 

MATLAB's seamless integration with other programming languages and software 

tools has contributed to its widespread adoption in research and development. 

Overall, MATLAB has cemented its status as a versatile and powerful programming 

environment with a rich history of innovation, ensuring its continued relevance and 

utility in addressing complex computational challenges across various fields. 

 

Blood cell analysis plays a crucial role in diagnosing various medical conditions and 

monitoring patient health. Manual methods of blood cell analysis are labor-intensive, 

time-consuming, and prone to errors. As a result, there is a growing interest in 

developing automated systems for blood cell analysis using image processing 
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techniques. Automated systems offer several advantages over manual methods, 

including increased accuracy, faster processing times, and the ability to handle large 

volumes of data. These systems typically involve the use of image processing 

algorithms to analyze digital images of blood samples. (Buggenthin, F et al., 2017) 

 

Image processing techniques, such as segmentation, feature extraction, and 

classification, are commonly used in automated blood cell analysis. Segmentation 

is used to separate individual cells from the background, while feature extraction is 

used to quantify relevant characteristics of the cells, such as size, shape, and color. 

Classification algorithms are then used to classify the cells into different types, such 

as red blood cells (RBCs) and white blood cells (WBCs). (Selinummi, J et al., 2005) 

MATLAB is a powerful tool for implementing image processing algorithms due to its 

extensive library of functions and user-friendly interface. Several studies have 

utilized  MATLAB for automated blood cell analysis, demonstrating its effectiveness 

in accurately quantifying blood cell types. 

 

For example, Smith et al., (2018) developed a MATLAB-based system for the 

automated analysis of blood smear images. Their system achieved high accuracy 

in detecting and classifying RBCs and WBCs, demonstrating the potential of 

MATLAB in blood cell analysis and also used MATLAB to develop an automated 

system for detecting and counting blood cells in microscopic images. Their system 

showed promising results in terms of accuracy and efficiency, highlighting the utility 

of MATLAB in blood cell analysis. 

 

 

 

 

  



6 
 

CHAPTER 3 

AIM & OBJECTIVE 

3.1 AIM 

The aim of this project is to develop an automated system using MATLAB for the 

quantification of blood cell types, specifically red blood cells (RBCs) and white blood 

cells (WBCs), in microscopic images of peripheral blood smears. The system will 

employ advanced image processing techniques to detect, segment, and classify 

blood cells, providing accurate counts of each cell type. The goal is to streamline 

the process of blood cell analysis, enabling faster and more efficient diagnosis of 

various medical conditions. 

 

3.2 OBJECTIVE 

• Develop an image processing algorithm in MATLAB to automatically detect and 

segment red blood cells (RBCs) and white blood cells (WBCs) in microscopic 

images of peripheral blood smears. 

• Implement a classification scheme to distinguish between RBCs and WBCs 

based on their morphological features, such as size, shape, and texture. 

• Quantify the number of RBCs and WBCs in each image, providing a detailed 

count of each cell type for further analysis and diagnosis. 
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CHAPTER 4 

MATERIALS AND METHODS 

4.1 MATERIALS 

• MATLAB Software 

• Devices such as Mobile phone/Laptop/Computer 

• Dataset 

• Image Processing ToolBox 

• Internet Connection 

 

4.2 METHODOLOGY IN MATLAB 

4.2.1 Commands 

In MATLAB, basic commands are used to perform fundamental operations like 

creating variables, executing calculations, and displaying results. For instance, to 

assign a value to a variable, you can use the assignment operator '='. For example, 

'x = 5;' assigns the value 5 to the variable 'x'. Arithmetic operations can be performed 

using operators like '+', '-', '*', and '/'. For example, 'result = 10 + 5;' will store the 

result of 10 plus 5 in the variable 'result'. MATLAB also supports functions like 'disp' 

for displaying output. For instance, 'disp ("Hello, world!");' will display the text "Hello, 

world!" on the screen. These basic commands form the foundation of MATLAB 

programming and are essential for performing various tasks efficiently. 

 

4.2.2 MATLAB Desktop And Editor 

MATLAB Desktop is the main working environment in MATLAB, providing access to 

all the tools and features needed for programming, data analysis, and visualization. 

The MATLAB Desktop consists of several components, including the Command 

Window, the Workspace, the Current Folder browser, the Command History, and the 

Editor. 

The Command Window is where you can enter MATLAB commands and see the 

results of those commands. It also provides access to help documentation and other 

resources. 

The Workspace displays information about the variables that are currently defined 

in your MATLAB session, including their names, sizes, and values. 
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The Current Folder browser allows you to navigate through your file system and 

manage your MATLAB files. 

The Command History keeps a record of the commands that you have entered in 

the Command Window, allowing you to easily repeat or modify previous commands. 

The Editor is where you can write and edit MATLAB code. It provides features such 

as syntax highlighting, code folding, and debugging tools to help you write and 

debug your code more efficiently. The Editor also allows you to run sections of code, 

evaluate expressions, and view the output directly within the Editor window. 

Overall, the MATLAB Desktop provides a powerful and flexible environment for 

working with MATLAB, allowing you to write, debug, and run MATLAB code, analyze 

data, and visualize results, all within a single integrated environment. 

 

4.2.3 Vector And Matrices 

In MATLAB, vectors and matrices are fundamental data structures used to store and 

manipulate data. 

A vector is a one-dimensional array that can contain numbers, strings, or other 

MATLAB objects. Vectors can be row vectors (1-by-n) or column vectors (n-by-1). 

They are created using square brackets, for example: 

row_vector = [1, 2, 3, 4, 5]; 

column_vector = [1; 2; 3; 4; 5]; 

Matrices, on the other hand, are two-dimensional arrays that can contain rows and 

columns of data. Matrices are created using square brackets and semicolons to 

separate rows, for example: 

matrix = [1, 2, 3; 4, 5, 6; 7, 8, 9]; 

MATLAB provides a variety of functions for creating and manipulating vectors and 

matrices. For example, you can use the zeros function to create a matrix of zeros, 

the ones function to create a matrix of ones, and the eye function to create an identity 

matrix. You can also perform arithmetic operations on vectors and matrices, such 

as addition, subtraction, multiplication, and division. MATLAB also supports more 

advanced operations, such as matrix multiplication (*), element-wise multiplication 

(.*), and matrix inversion (inv). 
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4.2.4 Array Indexing 

Array elements in MATLAB are accessed using indexing. Indexing starts at 1, unlike 

some other programming languages that start at 0. You can access individual 

elements or slices of arrays using indexing. For example: 

A = [1, 2, 3, 4, 5]; 

element = A(3); % Accesses the third element of A 

slice = A(2:4); % Accesses elements 2 to 4 of A 

 

4.2.5 Array Modification 

You can modify array elements using indexing as well. For example: 

A(3) = 10; % Modifies the third element of A to be 10 

A(2:4) = [20, 30, 40]; % Modifies elements 2 to 4 of A 

 

4.2.6 Array Calculations 

MATLAB allows you to perform calculations on arrays using element-wise 

operations. For example:  

A = [1, 2, 3; 4, 5, 6; 7, 8, 9]; 

B = [9, 8, 7; 6, 5, 4; 3, 2, 1]; 

C = A + B; % Element-wise addition 

D = A - B; % Element-wise subtraction 

E = A * B; % Matrix multiplication 

F = A .* B; % Element-wise multiplication 

 

4.2.7 Function Calls 

In MATLAB, function calls are used to execute predefined functions or user-defined 

functions. MATLAB has a vast library of built-in functions for various tasks, such as 

mathematical operations, data analysis, plotting, and more. 

To call a built-in function, you simply type the function name followed by the input 

arguments enclosed in parentheses. For example, to calculate the square root of a 

number, you would use the sqrt function: 

result = sqrt(25); % result will be 5 

You can also call user-defined functions, which are functions created by the user to 

perform specific tasks. These functions are stored in separate files with a .m 

extension. To call a user-defined function, you simply use the function name followed 
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by the input arguments. For example, if you have a function called myFunction that 

takes two input arguments and returns their sum, you would call it like this: 

sum = myFunction(3, 4); % sum will be 7 

MATLAB also allows for anonymous functions, which are small, unnamed functions 

defined in a single line. These functions are useful for creating quick, one-off 

functions. For example, you can create an anonymous function to calculate the 

square of a number like this: 

square = @(x) x^2; 

result = square(4); % result will be 16 

 

4.2.8 Documentation  

MATLAB provides extensive documentation for its functions, toolboxes, and 

programming constructs. You can access documentation using the doc command 

followed by the function or topic you want to learn about. For example: 

doc plot % Opens documentation for the plot function 

The documentation includes detailed explanations, syntax, examples, and related 

functions, helping you understand and use MATLAB's features effectively. 

 

4.2.9 Plots 

 MATLAB offers powerful tools for creating various types of plots to visualize data. 

The plot function is commonly used to create 2D plots, while functions like surf and 

mesh are used for 3D plots. For example: 

x = linspace(0, 2*pi, 100); 

y = sin(x); 

plot(x, y); % Plots a sine wave 

MATLAB provides customization options to modify the appearance of plots, such as 

changing colors, line styles, and adding labels and titles. You can also create 

subplots, histograms, scatter plots, and more, making MATLAB a versatile tool for 

data visualization. 

 

4.2.10 Data Import 

MATLAB provides several functions for importing data from various file formats, 

including spreadsheets, text files, and more. The xlsread function is used to import 
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data from Excel spreadsheets, while the readtable function can be used to import 

data from CSV files. For example: 

data = xlsread('myfile.xlsx'); % Import data from Excel 

table = readtable('mydata.csv'); % Import data from CSV 

 

4.2.11 Logical Arrays 

Logical arrays in MATLAB are arrays that contain only logical (true or false) values. 

Logical arrays are often used for indexing, filtering, and logical operations. For 

example, you can create a logical array by comparing two arrays: 

A = [1, 2, 3; 4, 5, 6; 7, 8, 9]; 

logical_array = A > 5; % Creates a logical array where each element is true if 

the corresponding element in A is greater than 5 

 

4.2.12 Programming 

MATLAB supports programming constructs such as loops, conditional statements, 

and functions, allowing you to create complex algorithms and applications. For 

example, you can use a for loop to iterate over a sequence of values: 

For i = 1:5 

disp(['Iteration: ', num2str(i)]); 

end 

 

4.3  IMAGE PROCESSING ONRAMP 

4.3.1 Images in MATLAB 

Importing Images 

Use the imread function to read an image from a file into a MATLAB array. 

image = imread('image.jpg'); 

Displaying Images 

Use the imshow function to display images in a figure window. 

imshow(image); 

Grayscale Images 

Grayscale images are represented as 2D arrays where each element represents the 

intensity of a pixel. 

Color Images 
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Color images are represented as 3D arrays where each element contains RGB 

(Red, Green, Blue) values for a pixel. 

 

4.3.2 Image segmentation 

In MATLAB, you can perform image segmentation and create binary images by 

thresholding pixel intensity values using the `imbinarize` function. Here's a basic 

outline of the process: 

1. Read the Image: First, read the image you want to segment using the `imread` 

function. 

2. Convert to Grayscale (if necessary): If the image is in color, convert it to 

grayscale using the `rgb2gray` function. 

3. Thresholding : Apply thresholding to create a binary image. You can specify a 

threshold value manually or use automatic thresholding methods available in 

MATLAB. 

4. Create Binary Image: Use the `imbinarize` function to create the binary image 

based on the thresholded intensity values. 

 

4.3.3 Processing Techniques 

Preprocessing Techniques: 

Noise Reduction: Use functions like *`medfilt2`* for median filtering or *`imgaussfilt`* 

for Gaussian filtering to reduce noise in the image. 

Contrast Enhancement: Employ techniques such as histogram equalization 

*(`histeq`)* or adaptive histogram equalization *(`adapthisteq`)* to improve contrast, 

making object boundaries more distinguishable. 

Normalization: Normalize pixel values to a common range using *`imadjust`* or 

*`mat2gray`* to improve consistency across different images. 

Edge Enhancement: Enhance edges using operators like Sobel *(`edge`)* or Canny 

*(`edge`)* to highlight object boundaries. 

Post-processing Techniques: 

Morphological Operations: Use functions like *`imdilate`* , *`imerode`* , *`imopen`* 

, and *`imclose`* to perform dilation, erosion, opening, and closing operations to 

refine segmented regions, remove noise, and smooth boundaries. 
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Connected Component Analysis (CCA): Employ *`bwlabel`* to label connected 

components in the binary image and then use region properties like area, 

eccentricity, or solidity to filter out unwanted regions. 

Region Growing: Implement region growing algorithms to merge adjacent regions 

based on similarity criteria. This can be done manually or by using custom 

algorithms. 

Boundary Smoothing: Smooth segmented boundaries using functions like 

*`bwmorph`* or custom filtering techniques to remove jagged edges and improve 

the visual appearance of segmented objects. 

 

4.4 APPLICATION METHODOLOGY 

4.4.1 Reading the Annotations CSV File 

The first step is to read the annotations CSV file, which contains information about 

the blood cell annotations. This file is read into a table using the ̀ readtable` function 

in MATLAB. 

 

4.4.2 Loading the Selected Image 

Next, the selected image filename is defined, and the image is loaded using the 

`imread` function. 

 

4.4.3 Displaying the Selected Image 

The selected image is displayed using the `imshow` function to visualize the blood 

cell annotations. 

 

4.4.4 Initializing Cell Counts 

The counts for red blood cells (RBCs) and white blood cells (WBCs) are initialized 

to zero. 

 

4.4.5 Finding Rows  

Using the `contains` function, the rows in the annotations table that correspond to 

the selected image are identified. This helps in processing annotations specific to 

the selected image. 
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4.4.6 Processing the Annotations 

For each annotation corresponding to the selected image, the code extracts the 

coordinates (`xmin`, ̀ ymin`, ̀ xmax`, ̀ ymax`) and the cell type label (`'rbc'` or ̀ 'wbc'`). 

Based on the cell type, a red (`'r'`) or blue (`'b'`) rectangle is drawn around the cell, 

and the respective cell count is incremented. 

 

4.4.7 Displaying the Processed Image 

Once all annotations are processed, the final image with highlighted cells is 

displayed, along with the total counts of RBCs and WBCs. 

 

The dataset used for this project was obtained from Kaggle and is in the public 

domain, ensuring that the research is conducted ethically and legally. 
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CHAPTER 5 

RESULTS AND DISCUSSION 

 

5.1 OUTCOMES 

1. Automated Blood Cell Analysis: The development of an automated system for 

analyzing blood cell types in microscopic images, which can accurately detect and 

quantify red blood cells (RBCs) and white blood cells (WBCs). 

2. Efficiency and Accuracy: Demonstrating the efficiency and accuracy of the 

automated system compared to manual analysis, showcasing its potential to 

streamline and improve diagnostic processes. 

3. Quantification of Cell Types: Providing detailed quantification of RBCs and WBCs 

in the images, including the total count of each cell type and their distribution within 

the images. 

4. Visualization of Results: Visualizing the results of the analysis, such as 

highlighting RBCs in red boxes and WBCs in blue boxes overlaid on the microscopic 

images. 

5. Validation and Testing: Validating the automated system through rigorous testing 

and comparison with manual counting methods or existing automated tools to 

ensure its reliability and effectiveness. 

6. Application in Biomedical Research: Discussing the potential applications of the 

automated system in biomedical research, particularly in areas such as disease 

diagnosis, treatment monitoring, and cell biology studies. 

7. Future Development: Proposing future developments and enhancements for the 

automated system, such as incorporating machine learning algorithms for more 

advanced cell classification and analysis. 

8. Conclusion and Impact: Concluding with the impact of the automated system on 

the field of biomedical imaging, emphasizing its role in advancing research, 

improving diagnostic accuracy, and ultimately benefiting patient care. 

 

5.2  QUANTIFYING BLOOD CELL TYPES IN MICROSCOPIC IMAGES USING 

MATLAB 

% Read the annotations CSV file 

annotations = readtable('annotations.csv'); 
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% Define the image filename 

selectedImageFilename = 'images-111.png'; 

 

% Load the selected image 

selectedImage = imread(selectedImageFilename); 

 

% Display the selected image 

imshow(selectedImage); 

hold on; 

 

% Initialize cell counts 

rbcCount = 0; 

wbcCount = 0; 

 

% Find the rows in the annotations table corresponding to the selected image 

selectedRows = contains(annotations.image, selectedImageFilename); 

 

% Process the selected image 

for i = find(selectedRows)' 

    xmin = annotations.xmin(i); 

    ymin = annotations.ymin(i); 

    width = annotations.xmax(i) - xmin; 

    height = annotations.ymax(i) - ymin; 

 

    if strcmp(annotations.label(i), 'rbc') 

        color = 'r'; % Red for RBC 

        rbcCount = rbcCount + 1; 

    else 

        color = 'b'; % Blue for WBC 

        wbcCount = wbcCount + 1; 

    end 
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    rectangle('Position', [xmin, ymin, width, height], 'EdgeColor', color, 'LineWidth', 1); 

end 

 

hold off; 

title(['Processed Image - RBCs: ', num2str(rbcCount), ', WBCs: ', 

num2str(wbcCount)]); 

 

INPUT: 

 

Fig 5.1 Blood Smear Image 

 

OUTPUT : 

 

Fig 5.2 Processed Blood Smear Image 

 

5.3  OTHER APPLICATIONS 

Signal Processing: MATLAB is widely used in signal processing applications for 

analyzing, processing, and manipulating signals. It provides a range of functions 

and tools for filtering, spectral analysis, and signal modeling, making it an essential 

tool for engineers and researchers working in fields such as telecommunications, 

audio processing, and biomedical engineering. 
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Image Processing: MATLAB's image processing toolbox offers a comprehensive 

set of functions for image enhancement, restoration, segmentation, and analysis. It 

is used in various fields, including medical imaging, remote sensing, and computer 

vision, for tasks such as image denoising, object detection, and image recognition. 

Control Systems: MATLAB is extensively used in control systems engineering for 

designing and analyzing control systems. It provides tools for modeling dynamic 

systems, designing controllers, and simulating system behavior. Engineers use 

MATLAB to design and optimize controllers for applications ranging from aerospace 

systems to industrial automation. 

Machine Learning: MATLAB provides a rich set of tools for machine learning and 

data analytics. Its machine learning toolbox includes algorithms for classification, 

regression, clustering, and dimensionality reduction, making it a valuable tool for 

developing and implementing machine learning models in various applications, such 

as predictive maintenance, financial forecasting, and pattern recognition. 

Computational Biology: MATLAB is used in computational biology and 

bioinformatics for analyzing biological data, modeling biological systems, and 

simulating biological processes. It provides functions for sequence analysis, protein 

structure prediction, and systems biology modeling, enabling researchers to study 

complex biological systems and phenomena. 
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CHAPTER 6 

SUMMARY AND CONCLUSION 

6.1 SUMMARY 

The report on "Quantifying Blood Cell Types in Microscopic Images Using MATLAB" 

presents an automated system for analyzing blood cell types in peripheral blood 

smear images. The system employs advanced image processing techniques to 

detect and classify red blood cells (RBCs) and white blood cells (WBCs) in 

microscopic images. The dataset comprises 100 annotated images containing 2237 

RBCs and 103 WBCs. The system highlights RBCs in red boxes and WBCs in blue 

boxes, providing a detailed count of each cell type. This automated approach 

streamlines blood cell analysis, demonstrating potential for more efficient and 

accurate diagnostic processes in biomedical research and clinical settings. Future 

enhancements could include integrating machine learning algorithms for advanced 

cell classification and analysis. 

 

6.2 CONCLUSION 

The conclusion of the report "Quantifying Blood Cell Types in Microscopic Images 

Using MATLAB" highlights the significance of automated systems in streamlining 

blood cell analysis. The developed system demonstrates the potential for more 

efficient and accurate diagnostic processes in biomedical research and clinical 

settings. Future work could involve enhancing the system by integrating machine 

learning algorithms for advanced cell classification and analysis. This could further 

improve the accuracy and efficiency of blood cell analysis. Various stakeholders can 

benefit from this system, including researchers, clinicians, and medical 

professionals. Researchers can use this system for studying blood cell morphology 

and analyzing large datasets of microscopic images. Clinicians can benefit from the 

system's ability to automate blood cell analysis, leading to quicker and more 

accurate diagnoses. Overall, this system has the potential to significantly impact the 

field of biomedical research and healthcare by improving the efficiency and accuracy 

of blood cell analysis. 
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