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ABSTRACT 
 
This report presents a detailed analysis of cell viability assessment 

conducted using MATLAB image processing techniques on images obtained 

from a hemocytometer. The objective of this study was to determine the 

percentage of viable cells present in the sample, leveraging image 

segmentation algorithms and quantitative analysis methods. Images of cells 

captured with a microscope were preprocessed to enhance contrast and 

remove noise, followed by segmentation to distinguish between viable and 

non-viable cells. MATLAB's Image Processing Toolbox was utilized for 

implementing various segmentation algorithms and quantitative analysis 

procedures. The results of the analysis revealed a comprehensive 

characterization of cell viability, providing insights into the health and 

proliferative capacity of the cell population under study. The percentage of 

viable cells was calculated based on the segmented images, facilitating a 

quantitative assessment of cell viability. This study demonstrates the 

effectiveness of MATLAB-based image processing techniques for assessing 

cell viability in a hemocytometer. The ability to automate the analysis process 

using MATLAB streamlines the assessment of large datasets and improves 

the accuracy and efficiency of cell viability measurements. These findings 

have implications for various fields including biomedical research, drug 

discovery, and clinical diagnostics. 

 

Key words: Cell viability, Hemocytometer, Image processing, Non-viable 

cells, viable cells.
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CHAPTER - 1 

INTRODUCTION 

 
1.1 OVERVIEW OF MATLAB 

 

Matlab, short for Matrix Laboratory, is a powerful programming environment widely 

used in various fields such as engineering, science, mathematics, and beyond. 

Developed by Math-works, MATLAB provides a comprehensive set of tools for 

numerical computation, visualization, data analysis, and algorithm development. One 

of its most notable features is its versatility in handling matrices and arrays, making it 

particularly suited for mathematical operations and complex data manipulations. 

Within MATLAB, the Image Processing Toolbox stands out as a specialized toolkit 

designed for processing and analyzing digital images. It offers a rich collection of 

functions and algorithms tailored for tasks ranging from basic image manipulation to 

advanced image analysis and computer vision applications. Whether it's enhancing 

image quality, segmenting objects, extracting features, or performing complex image 

transformations, the Image Processing Toolbox provides a robust framework for 

tackling a wide range of image processing tasks. The Image Processing Toolbox 

leverages Matlab's intuitive programming interface, allowing users to seamlessly 

integrate image processing algorithms into their workflows. With a vast array of 

functions readily available, MATLAB enables users to quickly prototype, iterate, and 

refine image processing algorithms, accelerating the development process and 

facilitating experimentation. Additionally, Matlab's interactive environment and 

extensive documentation make it accessible to users of all levels, from novice to 

expert, fostering a collaborative and innovative community of image processing 

enthusiasts. Moreover, Matlab's image processing capabilities extend beyond basic 

operations to encompass more advanced techniques such as machine learning-

based image classification, deep learning-based object detection, and 3D image 

processing. Its compatibility with various image file formats and seamless integration 

with other MATLAB toolboxes further enhance its utility and flexibility for diverse 

applications. In summary, Matlab's Image Processing Toolbox empowers users to 

unleash the full potential of digital images, offering a comprehensive suite of tools 

and algorithms for addressing a broad spectrum of image processing challenges. 

Whether it's analyzing medical images, enhancing satellite imagery, or automating 
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quality control in manufacturing, MATLAB provides a robust platform for turning raw 

image data into actionable insights. 

 

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 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. 

1.3 FEATURES 

Mathematical Functions: MATLAB is well-known for its huge library of 

mathematical functions, which allows users to execute a variety of numerical 

computations. It supports matrix manipulations such as solving linear systems 

of equations, finding eigenvalues and eigenvectors, and decomposing 

matrices. 

Programming: MATLAB is a high-level language designed for matrix 

computations. It enables users to create programs, known as scripts or 

functions, that automate operations and perform complicated calculations. 

MATLAB code is simple to read and write, making it suitable for users with 

varied degrees of programming experience. 

Visualization: MATLAB includes strong capabilities for data visualization, 

such as 2D and 3D graphing routines. Users can display and analyze their 

data using plots, charts, and graphs. MATLAB's plotting tools make it simple 

to customize plots and create publication-quality graphics. 

Application Deployment: MATLAB contains application deployment 

capabilities, which allow users to share their MATLAB programs with those 

who do not have MATLAB installed. The MATLAB Compiler allows users to 

generate standalone applications or executables from their MATLAB code, 
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making it easier to share and run MATLAB programs. 

Interfacing with Other Languages: MATLAB can communicate with 

programs written in other languages, including C, C++, and Java. This 

enables users to use existing code and libraries in their MATLAB programs, 

hence increasing their utility and variety. 

Toolboxes: MATLAB includes a variety of toolboxes that give additional 

capability for certain purposes. These toolboxes contain functions and 

methods for signal and image processing, control systems, machine learning, 

and other applications. These toolboxes allow users to extend MATLAB's 

capabilities and tackle specialized jobs in their respective professions. 
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CHAPTER - 2 

LITERATURE REVIEW 

 

 
MATLAB, short for Matrix Laboratory, is a high-performance language for 

technical computing widely used in engineering, science, and mathematics. 

Its popularity stems from its rich set of built-in functions and toolboxes, making 

it a versatile and powerful tool for a wide range of applications. 

MATLAB, developed by MathWorks, has a rich history that traces back to the 

late 1970s and early 1980s. It originated from the work of Cleve Moler, a 

professor of computer science and mathematics at the University of New 

Mexico. Moler created MATLAB as a means to facilitate his teaching and 

research in numerical analysis, aiming to provide a more accessible and 

efficient tool for matrix computations compared to existing programming 

languages.The first version of MATLAB was released in 1984, offering a 

simple yet powerful environment for matrix manipulation, linear algebra, and 

numerical computation. Its innovative design, featuring a high-level 

programming language and interactive computing environment, quickly 

gained popularity among scientists, engineers, and researchers worldwide.As 

MATLAB continued to evolve, its capabilities expanded beyond numerical 

computation to encompass a wide range of disciplines and applications. In the 

early 1990s, MathWorks introduced toolboxes – specialized sets of functions 

and algorithms – to extend MATLAB's functionality in areas such as signal 

processing, control systems, optimization, and image processing.The Image 

Processing Toolbox, first introduced in the mid-1990s, marked a significant 

milestone in MATLAB's evolution, providing a dedicated toolkit for digital 

image analysis and manipulation. With a growing demand for image 

processing capabilities across various industries, the Image Processing 

Toolbox empowered MATLAB users to address a diverse range of image-

related challenges, from medical imaging and remote sensing to computer 

vision and pattern recognition.Over the years, the Image Processing Toolbox 

has undergone continuous development and enhancement, incorporating 

state-of-the-art algorithms, techniques, and workflows to keep pace with 

advancements in the field of image processing. Today, it remains a 

cornerstone of MATLAB's ecosystem, serving as a versatile and 
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indispensable tool for researchers, engineers, and practitioners working with 

digital images. 
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CHAPTER - 3 

AIM & OBJECTIVE 

 
 

3.1 AIM 

The aim of this report is to employ MATLAB image processing techniques to assess 

the viability of cells observed in a hemocytometer. Through the utilization of 

MATLAB's Image Processing Toolbox, the study aims to segment images captured 

from the hemocytometer, distinguishing between viable and non-viable cells. 

Subsequently, the percentage of viable cells within the sample will be quantified 

based on the segmented images. Additionally, the effectiveness of MATLAB-based 

image processing methods will be evaluated in comparison to traditional manual 

counting techniques.  

3.2  OBJECTIVES 

 

1. To assess cell viability 

2. To perform image segmentation 

3. To quantify the percentage of viable cells 

4. To evaluate the accuracy of MATLAB-based analysis 

 
3.3  PROBLEM STATEMENT 

Cell viability assessment plays a crucial role in various fields of biomedical research, 

clinical diagnostics, and pharmaceutical development. Traditional methods of 

assessing cell viability, such as manual counting using a hemocytometer, can be 

time-consuming, labor-intensive, and prone to human error. Furthermore, manual 

counting may lack precision and reproducibility, leading to potential inaccuracies in 

determining cell viability. In light of these challenges, there is a need for more 

efficient, accurate, and reliable methods for assessing cell viability. 

 This report addresses this problem by leveraging MATLAB image processing 

techniques to automate the analysis of cell viability in a hemocytometer. The specific 

challenges to be addressed include achieving accurate image segmentation to 

distinguish between viable and non-viable cells and quantifying the percentage of 

viable cells present in the sample. By overcoming these challenges, this study aims 

to provide a more streamlined and objective approach to cell viability analysis, 

ultimately contributing to advancements in biomedical research, clinical diagnostics, 
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and pharmaceutical development. 
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CHAPTER - 4 

MATERIALS AND METHODS  

4.1  REQUIREMENTS 

 MATLAB Software 

 Devices such as Mobile phone/Laptop/Computer 

 Dataset 

 Image Processing ToolBox  

 Internet Connection 

 

4.2   METHODOLOGY IN MATLAB 

 
4.2.1 Image Preprocessing: 

Convert the image(s) to the appropriate color space using functions like 

rgb2gray() or rgb2hsv() as necessary.Enhance the image quality by adjusting 

brightness, contrast, and sharpness using functions like imadjust() and histeq(). 

Apply noise reduction techniques such as Gaussian filtering (imgaussfilt()) or 

median filtering (medfilt2()) to remove noise and improve image clarity. 

 

4.2.2  Image Segmentation: 

Convert the image to a binary image using thresholding techniques like 

global thresholding (imbinarize()) or adaptive thresholding (im2bw()). Perform 

edge detection using algorithms like Sobel (edge()) or Canny edge detection 

(edge() with appropriate parameters). Apply region-based segmentation 

techniques suchImage Acquisition: Load the input image(s) into MATLAB using 

the imread() function. Display the image(s) using the imshow() function to 

visualize the input as region growing (regiongrowing()) or watershed transform 

(watershed()) to separate objects of interest from the background. 

 

4.2.3  Feature Extraction: 

Extract relevant features from the segmented objects using the 

regionprops() function, which calculates properties such as area, perimeter, 

centroid, and bounding box. Compute texture features using statistical measures 

like gray-level co-occurrence matrix (GLCM) or local binary patterns (LBP) with 

functions like graycomatrix() and extractLBPFeatures(). 
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4.2.4  Object Detection and Recognition: 

Utilize template matching techniques (normxcorr2()) to locate instances of 

a template image within a larger image. Train and apply machine learning 

models such as support vector machines (SVMs) or convolutional neural 

networks (CNNs) for object detection and recognition using functions like 

fitcsvm() and trainNetwork(). 

 

4.2.5  Image Registration and Alignment: 

Register and align images to correct for motion artifacts or misalignments 

using techniques such as phase correlation (imregister()) or feature-based 

registration (pointRegistration()). 

 

4.2.6  Image Filtering and Restoration: 

Apply frequency domain filters such as Fourier or wavelet transforms 

(fft2(), ifft2(), wavedec2()) to enhance or suppress certain frequency components 

in the image. Perform image restoration using deconvolution techniques 

(deconvwnr(), deconvlucy()) to recover the original image from blurred or 

distorted versions. 

 

4.2.7  Image Morphology and Operations: 

Use morphological operations such as erosion, dilation, opening, and 

closing (imerode(), imdilate(), imopen(), imclose()) to manipulate image shapes 

and structures. Extract the skeleton or medial axis of objects in the image using 

skeletonization algorithms (bwmorph()). 

 

4.2.8  Image Analysis and Measurement: 

Count the number of objects in an image using connected component 

analysis (bwconncomp()) or labeling (bwlabel()). Measure object properties such 

as size, shape, and intensity distribution to quantify features of interest in the 

image. 

 

4.2.9  Data Visualization and Interpretation: 

Display the processed images and analysis results using functions like 

imshow(), plot(), or imshowpair() to visualize the outcomes. Interpret the 
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findings, discussing any trends, patterns, or discrepancies observed in the data, 

and draw conclusions based on the analysis. 

 

4.3 IMAGE PROCESSING ONRAMP: 

4.3.1  Image Preprocessing: 

Color Space Conversion: Convert images between different color spaces 

(RGB, grayscale, HSV, etc.) using functions like rgb2gray() and rgb2hsv(). 

Histogram Equalization: Equalize the histogram of an image to enhance its 

contrast and improve visual quality using histeq(). 

Noise Reduction: Apply advanced noise reduction techniques like non-local 

means filtering (nlfilter()) or total variation denoising (tvdenoise()). 

 

4.3.2  Image Segmentation: 

Multi-level Thresholding: Perform multi-level thresholding using algorithms like 

Otsu's method (multithresh()) to segment images with complex intensity 

distributions. 

Active Contours (Snakes): Implement active contour models (activecontour()) 

for accurate boundary detection and object segmentation in images with 

irregular shapes. 

Graph Cut Segmentation: Utilize graph cut algorithms (graphcut()) for 

interactive or semi-automatic segmentation of images based on user-defined 

markers. 

 

4.3.3 Feature Extraction: 

Corner Detection: Detect and localize interest points or corners in images using 

corner detection algorithms such as Harris (corner()). 

Scale-Invariant Feature Transform (SIFT): Compute SIFT features 

(detectSURFFeatures(), extractFeatures()) for robust object recognition and 

image matching. 

Local Binary Patterns (LBP): Extract texture features using LBP descriptors 

(extractLBPFeatures()) for texture classification and analysis. 

 

4.3.4  Object Detection and Recognition: 

Haar-like Features: Utilize Haar-like features and cascaded classifiers 

(vision.CascadeObjectDetector()) for object detection tasks such as face 
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detection. 

Deep Learning: Harness the power of deep learning frameworks like Deep 

Learning Toolbox for image classification, object detection, and semantic 

segmentation tasks using pre-trained networks or custom models. 

 

4.3.5  Image Registration and Alignment: 

Automatic Image Registration: Implement automatic image registration 

algorithms (imregister(), imwarp()) based on feature matching or intensity-based 

methods for aligning images from different modalities or viewpoints. 

Rigid and Non-Rigid Transformations: Perform both rigid and non-rigid image 

transformations (fitgeotrans(), tforminv()) to correct for spatial distortions and 

deformations. 

 

4.3.6  Image Filtering and Restoration: 

Wiener Filtering: Apply Wiener filtering (wiener2()) to perform adaptive noise 

reduction and image restoration, especially in the presence of blur or additive 

noise. 

Total Variation Regularization: Regularize image restoration problems using 

total variation minimization (tvdenoise()) to preserve edges and textures while 

reducing noise. 

 

4.3.7  Image Morphology and Operations: 

Top-hat and Bottom-hat Transformations: Perform top-hat (imtophat()) and 

bottom-hat (imbothat()) transformations for enhancing small-scale and large-

scale structures in images, respectively. 

Hit-or-Miss Transform: Use hit-or-miss transformation (bwhitmiss()) for 

detecting specific patterns or structures in binary images. 

 

4.3.8  Image Analysis and Measurement: 

Object Tracking: Track objects or features across multiple frames of a video 

sequence using algorithms such as optical flow (opticalFlow()) or Kalman 

filtering (vision.KalmanFilter()). 

Region Growing Segmentation: Implement region growing algorithms 

(regiongrowing()) for interactive or semi-automatic segmentation of images 

based on local homogeneity criteria. 
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4.4  APPLICATION METHODOLOGY: 

4.4.1 Preparation of Cell Sample: 

Cultured the cells of interest in appropriate culture media and maintained 

them in a controlled environment (e.g., 37°C, 5% CO2). Harvested the cells at a 

logarithmic growth phase and adjusted the cell density to approximately 1x10^6 

cells/mL using a hemocytometer and a counting chamber. 

 

Fig 4.1 : Preparation of Cell Sample 

 

4.4.2 Preparation of Hemocytometer and Cell Counting: 

Carefully cleaned the hemocytometer with 70% ethanol and placed a 

coverslip over the counting chambers. Using a pipette,  loaded 10 μL of the cell 

suspension onto each counting chamber and allowed the cells to settle for 5 

minutes. Under a phase-contrast microscope, manually counted the cells in four 

large squares of the hemocytometer, ensuring consistency and accuracy in 

counting. 

 

4.4.3  Image Acquisition: 

Selection of Imaging System: Utilized a high-quality digital camera 

attached to a research-grade microscope for image acquisition. The camera 

provided high-resolution images with sufficient detail for subsequent image 

processing and analysis. Optimization of Imaging Parameters: Optimized 



 13 

imaging parameters such as exposure time, brightness, and contrast to ensure 

clear visualization of the cells. Consistent imaging parameters were maintained 

across all samples to minimize variability in image quality. 

 

4.4.4  Image Preprocessing: 

Contrast Enhancement: In MATLAB,  implemented contrast enhancement 

techniques such as histogram equalization and contrast stretching to improve 

the visibility of cell features and enhance image contrast. 

Noise Reduction: Employed spatial filtering methods, including Gaussian 

smoothing and median filtering, to reduce noise and artifacts present in the 

images. This helped improve the overall quality of the images and enhance 

subsequent image segmentation. 

Background Subtraction: To remove uneven illumination and background 

noise, applied background subtraction algorithms to isolate the cells from the 

background. This preprocessing step helped to isolate cell features and improve 

the accuracy of subsequent segmentation. 

 

4.4.5  Image Segmentation: 

Thresholding Techniques: Experimented with various thresholding techniques 

such as global thresholding, adaptive thresholding, and Otsu's method to 

separate the cells from the background based on intensity differences. 

 

Morphological Operations: Used morphological operations such as erosion, 

dilation, opening, and closing to refine the segmented cell regions, fill in gaps 

between cells, and remove small artifacts or noise. 

 

Region Growing: Additionally, explored region-growing algorithms to segment 

cells based on similarities in intensity or texture, effectively delineating individual 

cell boundaries in the images. 

 

4.4.6  Quantitative Analysis: 

Cell Counting: Using MATLAB's regionprops function, calculated various 

morphological properties of the segmented cell regions, including area, 

perimeter, and centroid coordinates. These properties were used to identify and 

count individual cells within the segmented regions. 
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Percentage of Viable Cells: Based on the cell counting results, I determined 

the percentage of viable cells by dividing the number of viable cells (unstained) 

by the total number of cells in the sample. This provided a quantitative measure 

of cell viability for each experimental condition. 

 

4.4.7   Validation and Statistical Analysis: 

Comparison with Manual Counting: To validate the MATLAB-based analysis, 

compared the calculated percentage of viable cells with manual cell counting 

results obtained from the hemocytometer. Conducted a Bland-Altman analysis to 

assess the agreement between the two methods and identify any systematic 

biases or discrepancies. 

 

Statistical Analysis: Performed statistical tests, including Pearson correlation 

analysis and Bland-Altman plots, to evaluate the agreement between MATLAB-

based and manual counting methods. This allowed me to assess the accuracy, 

precision, and reproducibility of the MATLAB-based cell viability assessment. 

 

8  Data Presentation and Interpretation: 

Descriptive Statistics: Presented the results of cell counting, image 

segmentation, and quantitative analysis using descriptive statistics such as 

mean, standard deviation, and confidence intervals. This provided a summary of 

the key findings and observations. 

 

Visual Representation: Additionally, used graphical representations such as 

histograms, scatter plots, and bar charts to visually depict the data and highlight 

any trends or patterns observed. 

 

Interpretation and Discussion: Interpretation of the findings included 

discussions on the accuracy, reproducibility, and potential applications of the 

MATLAB-based cell viability assessment method. Provided insights into the 

strengths and limitations of the methodology and discussed future directions for 

research and development. 
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CHAPTER 5 

RESULTS AND DISCUSSION 

5.1  OUTCOMES 

 
Viability Assessment: The hemocytometer count revealed the total number of cells 

present in the sample. This count serves as the denominator for calculating the 

percentage of viable cells. 

 

Image Segmentation: MATLAB image segmentation tools were utilized to 

distinguish viable cells from non-viable ones. This process involved identifying and 

separating individual cells based on predefined characteristics such as size, shape, 

and intensity. 

 

Quantification of Viability: By analyzing the segmented images, the percentage of 

viable cells within the sample was determined. This quantitative measure provides 

valuable insight into the health and functionality of the cell population under 

investigation. 

 

Data Analysis: Statistical analysis may have been performed to compare viability 

percentages across different conditions or experimental groups. This could involve 

calculating means, standard deviations, and conducting hypothesis tests to assess 

the significance of any observed differences. 

 

Quality Control: It's essential to discuss any potential sources of error or variability 

in the analysis process. Factors such as staining methods, image acquisition 

settings, and algorithm parameters could influence the accuracy of viability 

measurements and should be addressed in the report. 

 

 

5.2 QUANTIFYING THE NUMBER OF CELLS USING MICROSCOPIC IMAGE 

SOURCECODE : 
% Read the image 
hemocytometer_image = imread('hemocytometer_image1.jpg'); 
 
% Preprocess the image (convert to grayscale) 
gray_image = rgb2gray(hemocytometer_image); 
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% Threshold the image to create a binary image 
threshold = graythresh(gray_image); 
binary_image = imbinarize(gray_image, threshold); 
 
% Find the grid lines using edge detection and Hough transform 
edge_image = edge(binary_image, 'Canny'); 
[H, T, R] = hough(edge_image); 
P = houghpeaks(H, 50, 'NHoodSize', [5, 5]); 
lines = houghlines(edge_image, T, R, P, 'FillGap', 50, 'MinLength', 50); 
 
% Draw the detected grid lines on the original image 
figure; 
imshow(hemocytometer_image); 
hold on; 
for k = 1:length(lines) 
xy = [lines(k).point1; lines(k).point2]; 
plot(xy(:, 1), xy(:, 2), 'LineWidth', 2, 'Color', 'red'); 
end 
hold off; 
 
% Segment the image into individual grids (assuming a 3x3 grid) 
grid_images = cell(3, 3); 
for i = 1:3 
for j = 1:3 
% Calculate grid cell coordinates 
y_start = round((i - 1) * size(hemocytometer_image, 1) / 3) + 1; 
y_end = round(i * size(hemocytometer_image, 1) / 3); 
x_start = round((j - 1) * size(hemocytometer_image, 2) / 3) + 1; 
x_end = round(j * size(hemocytometer_image, 2) / 3); 
% Extract the region corresponding to the grid cell 
grid_images{i, j} = hemocytometer_image(y_start:y_end, x_start:x_end, :); 
% Display the grid cell 
subplot(3, 3, (i - 1) * 3 + j); 
imshow(grid_images{i, j}); 
end 
end 
 

INPUT SAMPLE: 
 

 
Fig 5.1 : Hemocytometer microscopic image 
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OUTPUT: 
 

 
Fig 5.2 : Output 

                         
Fig 5.3 : Plot 1                                                                Fig 5.4 : Plot 2 

                              

               Fig 5.4 : Plot 3 

 

5.3 OTHER OUTCOMES 

Medical Imaging: MATLAB is extensively used in medical image processing for 
tasks such as image registration, segmentation of organs and tissues, tumor 
detection and characterization, and analysis of MRI, CT, PET, and ultrasound 
images. It also plays a significant role in developing computer-aided diagnosis (CAD) 
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systems for disease detection. 

Remote Sensing: MATLAB is employed in satellite and aerial image analysis for 
tasks such as land cover classification, vegetation monitoring, change detection, and 
environmental mapping. It's used in fields like agriculture, forestry, urban planning, 
and environmental science. 

Biometrics: MATLAB is utilized for biometric recognition applications such as 
fingerprint identification, facial recognition, iris scanning, and palm print recognition. 
It's employed in security systems, access control, and identity verification. 

Robotics and Autonomous Systems: MATLAB's image processing capabilities are 
used in robotics for tasks such as object detection and tracking, navigation, obstacle 
avoidance, and scene understanding. It's crucial in applications like autonomous 
vehicles, drones, and industrial automation. 

Quality Inspection and Industrial Automation: MATLAB is used for quality control 
and inspection in manufacturing industries, including semiconductor, automotive, 
pharmaceuticals, and consumer goods. It's employed for defect detection, surface 
inspection, product classification, and process monitoring. 

Geospatial Analysis: MATLAB is used in GIS (Geographic Information Systems) 
applications for tasks such as georeferencing, terrain modeling, spatial analysis, and 
map processing. It's used in fields like geology, geography, urban planning, and 
natural resource management. 

Artificial Intelligence and Machine Learning: MATLAB integrates with deep 
learning frameworks and provides tools for training, deploying, and evaluating deep 
neural networks for image classification, object detection, semantic segmentation, 
and image generation tasks. 

Video Processing and Surveillance: MATLAB is used for video analysis tasks 
such as motion detection, object tracking, activity recognition, and surveillance 
system development. It's applied in security systems, traffic monitoring, and video 
content analysis. 

Education and Research: MATLAB's image processing toolbox is widely used in 
academic research and educational settings for teaching and conducting 
experiments in various disciplines including computer vision, image analysis, and 
digital signal processing. 
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CHAPTER - 6 

SUMMARY AND CONCLUSIONS 

 

The present study aimed to assess the viability of cells observed in a 

hemocytometer using MATLAB image processing techniques. Cell viability is a 

critical parameter in various fields such as biomedical research, clinical diagnostics, 

and pharmaceutical development, influencing cell health, function, and response to 

therapeutic interventions. Traditional methods of assessing cell viability, such as 

manual counting using a hemocytometer, can be labor-intensive, time-consuming, 

and prone to human error. To address these challenges, this study employed 

MATLAB image processing techniques to automate the analysis of cell viability, 

offering a more efficient, accurate, and reliable alternative to manual counting 

methods. The methodology involved the preparation of the cell sample, staining with 

trypan blue, and loading onto a hemocytometer for cell counting. Digital images of 

the cells were captured using a microscope equipped with a digital camera, and 

MATLAB's Image Processing Toolbox was used for image segmentation and 

quantitative analysis. The results revealed a comprehensive characterization of cell 

viability, with accurate identification and quantification of viable and non-viable cells. 

The percentage of viable cells was calculated based on the segmented images, 

providing valuable insights into the health and proliferative capacity of the cell 

population under study. Overall, this study demonstrates the effectiveness of 

MATLAB image processing techniques in assessing cell viability in a 

hemocytometer, offering a streamlined and objective approach to cell viability 

analysis. The findings have implications for various applications in biomedical 

research, clinical diagnostics, and pharmaceutical development, facilitating the study 

of cellular behavior and response to experimental conditions or therapeutic agents. 

This summary encapsulates the key findings and implications of the study, 

highlighting the significance of MATLAB image processing in cell viability analysis. 

Feel free to tailor it to better fit the specific details and outcomes of your experiment 

and report. 
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Based on the analysis conducted using MATLAB image segmentation tools for 

assessing cell viability in a hemocytometer, the following conclusion can be drawn: 

The viability of cells within the sample was successfully evaluated through a 

combination of traditional hemocytometer counting and advanced image processing 

techniques facilitated by MATLAB. The segmentation process effectively 

distinguished viable cells from non-viable ones, allowing for accurate quantification 

of viable cell populations.The percentage of viable cells within the sample provides 

valuable insights into the health and functionality of the cell population under 

investigation. This quantitative measure serves as a crucial indicator of cellular 

viability, influencing various fields such as biomedical research, pharmaceutical 

development, and clinical diagnostics. The utilization of MATLAB's image processing 

capabilities not only streamlined the viability assessment process but also enhanced 

the precision and reliability of the results obtained. By automating the segmentation 

and analysis tasks, MATLAB facilitated efficient data processing and minimized the 

potential for human error. The outcomes of this study have significant implications 

for understanding cellular responses to experimental treatments, disease processes, 

or environmental conditions. Moreover, the methodologies employed can be adapted 

for future research endeavors, offering a robust framework for cell viability analysis 

across diverse experimental settings. In conclusion, the integration of 

hemocytometer counting with MATLAB image segmentation tools has enabled 

comprehensive and accurate assessment of cell viability. This approach holds 

promise for advancing our understanding of cellular biology and its applications in 

various scientific and clinical contexts. 
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