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Abstract: This study presents a unified system for classifying blood cells, predicting blood-related 

diseases, and providing personalized dietary recommendations. The system uses a Convolutional Neural 

Network (CNN) to classify blood cells from microscopic images into categories like red blood cells (RBCs), 

white blood cells (WBCs), and platelets. Extracted features such as cell size, shape, and texture improve 

classification accuracy. A machine learning model combines the classification results with optional patient 

data (e.g., age, hemoglobin levels) to predict diseases such as anemia or leukemia. Following disease 

prediction, a rule-based module offers dietary recommendations, such as iron-rich foods for anemia. The 

system is designed for healthcare providers and patients, with a user-friendly interface for data input and 

result visualization. This framework integrates diagnostic automation with personalized nutrition, 

supporting early detection and health management 

 

Keywords: Blood smear Images, Convolutional neural network(CNN) , YOLO, Disease detection, Medical 

images analysis. 

 
I. INTRODUCTION 

The classification of blood cells and the detection of diseases based on blood smear images are essential tasks in the 

medical field. Blood smear analysis provides vital information about a patient’s health and is commonly used in the 

diagnosis of conditions such as anemia, leukemia, and various infections. However, manual examination of blood 

smear images by pathologists is time-consuming, prone to human error, and often limited by inter-observer variability. 

With advances in machine learning and deep learning, automated systems have emerged as a promising alternative to 

manual inspection. These systems can process large volumes of data quickly and accurately, reducing the burden on 

medical professionals while ensuring high diagnostic precision. This project proposes an automated approach to 

classify blood cells and predict diseases using a combination of Convolutional Neural Networks (CNN), YOLO (You 

Only Look Once), and Support Vector Machines (SVM). 

CNNs are well-suited for image analysis tasks, particularly for feature extraction and classification, making them ideal 

for identifying various types of blood cells. YOLO, a real-time object detection algorithm, will be utilized to accurately 

localize and classify blood cells in smear images. After classification, an SVM will be applied to predict the presence of 

specific diseases based on the extracted features and classification results. 

This combination of CNN, YOLO, and SVM offers a powerful framework for improving diagnostic accuracy in 

medical image analysis, with potential applications in automating routine blood tests and aiding in early disease 

detection. Through this project, we aim to demonstrate the effectiveness of these techniques in providing reliable and 

accurate diagnostic support. 

 

II. LITERATURE SURVEY 

“Blood Cell Classification using Neural Network Models (2023)”, Jagrit Mitra Jagrit Mitra, Kartik Vijayran, Kartikeya 

Verma, Anurag Goel. Focuses on an ensemble model that combines Convolutional Neural Networks (CNN) and 

Recurrent Neural Networks (RNN) for the classification of white blood cells (WBCs). The results indicate that the 

CNN+RNN ensemble model delivers superior accuracy compared to standalone CNN or RNN models in both two-way 
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and four-way classifications. By optimizing parameters such as the number of epochs and hidden layers, we observed 

an approximate 1% improvement in accuracy across both the CNN

approach consistently outperforms all other models tested.

Classification of blood cells into white blood cells and red blood cells from blood smear images using machine learning 

techniques (2021), Navya K.T, Keerthana Prasad, Brij Mohan Kumar S

model was developed to distinguish blood cells into white blood cells (WBCs) and red blood cells (RBCs) from 

peripheral blood smear (PBS) images using various machine learning algorithms. To ensure robustness again

and illumination variations, the grey world color normalization technique was applied to the cropped cell images. 

Among the tested classifiers, logistic regression demonstrated the best performance on the dataset, achieving an 

accuracy of 97%, a true positive rate (TPR) of 94%, and 100% precision. Future work could explore using a CNN

based object detection and classification model, which would eliminate the need for preprocessing and enable efficient 

classification of blood cell subtypes in larger

Blood Cells Classification Using Deep Learning Technique (2022)

on Hematologists traditionally diagnose blood disorders by manually counting various types of blood cells, a process 

that can be time-consuming and prone to human error. This manual procedure can be replaced with a Convolutional 

Neural Network (CNN) to save time and reduce errors. In this study, the performance of an AlexNet

evaluated using metrics such as accuracy an

consists of five convolutional layers, three max

high accuracy of 95.08% and a minimal Quadratic Loss of 0.0049. 

counting blood cells, a user-friendly Graphical User Interface (GUI) was developed, allowing users to easily classify 

and count different blood cell types.[3] 

Machine Learning-Based Blood Cell Categorizati

Shaikh, Sai Yandral war focuses on Hematologists traditionally diagnose blood disorders by manually counting various 

types of blood cells, a process that can be time

replaced with a Convolutional Neural Network (CNN) to save time and reduce errors. In this study, the performance of 

an AlexNet-based model was evaluated using metrics such as accuracy and Mean Squared Error (MSE), or Quadr

Loss. The AlexNet architecture consists of five convolutional layers, three max

connected layers. The model achieved a high accuracy of 95.08% and a minimal Quadratic Loss of 0.0049. To further 

simplify the process of predicting and counting blood cells, a user

developed, allowing users to easily classify and count different blood cell types.
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way classifications. By optimizing parameters such as the number of epochs and hidden layers, we observed 

an approximate 1% improvement in accuracy across both the CNN-only and ensemble models. This enhanced e

approach consistently outperforms all other models tested.[1] 

Classification of blood cells into white blood cells and red blood cells from blood smear images using machine learning 

Navya K.T, Keerthana Prasad, Brij Mohan Kumar Singhfocuses onan automated classification 

model was developed to distinguish blood cells into white blood cells (WBCs) and red blood cells (RBCs) from 

peripheral blood smear (PBS) images using various machine learning algorithms. To ensure robustness again

and illumination variations, the grey world color normalization technique was applied to the cropped cell images. 

Among the tested classifiers, logistic regression demonstrated the best performance on the dataset, achieving an 

rue positive rate (TPR) of 94%, and 100% precision. Future work could explore using a CNN

based object detection and classification model, which would eliminate the need for preprocessing and enable efficient 

classification of blood cell subtypes in larger datasets.[2] 

Blood Cells Classification Using Deep Learning Technique (2022),Ismail M. I. Alkafrawi, 

Hematologists traditionally diagnose blood disorders by manually counting various types of blood cells, a process 

consuming and prone to human error. This manual procedure can be replaced with a Convolutional 

Neural Network (CNN) to save time and reduce errors. In this study, the performance of an AlexNet

evaluated using metrics such as accuracy and Mean Squared Error (MSE), or Quadratic Loss. The AlexNet architecture 

consists of five convolutional layers, three max-pooling layers, and three fully connected layers. The model achieved a 

high accuracy of 95.08% and a minimal Quadratic Loss of 0.0049. To further simplify the process of predicting and 

friendly Graphical User Interface (GUI) was developed, allowing users to easily classify 

 

Based Blood Cell Categorization In Smear Images (2023),Rohit Sonawane,

Hematologists traditionally diagnose blood disorders by manually counting various 

types of blood cells, a process that can be time-consuming and prone to human error. This manual procedure can be 

replaced with a Convolutional Neural Network (CNN) to save time and reduce errors. In this study, the performance of 

based model was evaluated using metrics such as accuracy and Mean Squared Error (MSE), or Quadr

Loss. The AlexNet architecture consists of five convolutional layers, three max-pooling layers, and three fully 

connected layers. The model achieved a high accuracy of 95.08% and a minimal Quadratic Loss of 0.0049. To further 

redicting and counting blood cells, a user-friendly Graphical User Interface (GUI) was 

developed, allowing users to easily classify and count different blood cell types.[4] 
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way classifications. By optimizing parameters such as the number of epochs and hidden layers, we observed 

only and ensemble models. This enhanced ensemble 

Classification of blood cells into white blood cells and red blood cells from blood smear images using machine learning 

n automated classification 

model was developed to distinguish blood cells into white blood cells (WBCs) and red blood cells (RBCs) from 

peripheral blood smear (PBS) images using various machine learning algorithms. To ensure robustness against color 

and illumination variations, the grey world color normalization technique was applied to the cropped cell images. 

Among the tested classifiers, logistic regression demonstrated the best performance on the dataset, achieving an 

rue positive rate (TPR) of 94%, and 100% precision. Future work could explore using a CNN-

based object detection and classification model, which would eliminate the need for preprocessing and enable efficient 

 Zaroug A. Dakhellfocuses 

Hematologists traditionally diagnose blood disorders by manually counting various types of blood cells, a process 

consuming and prone to human error. This manual procedure can be replaced with a Convolutional 

Neural Network (CNN) to save time and reduce errors. In this study, the performance of an AlexNet-based model was 

d Mean Squared Error (MSE), or Quadratic Loss. The AlexNet architecture 

pooling layers, and three fully connected layers. The model achieved a 

To further simplify the process of predicting and 

friendly Graphical User Interface (GUI) was developed, allowing users to easily classify 

Rohit Sonawane, Manisha Darak, Abdul 

Hematologists traditionally diagnose blood disorders by manually counting various 

or. This manual procedure can be 

replaced with a Convolutional Neural Network (CNN) to save time and reduce errors. In this study, the performance of 

based model was evaluated using metrics such as accuracy and Mean Squared Error (MSE), or Quadratic 

pooling layers, and three fully 

connected layers. The model achieved a high accuracy of 95.08% and a minimal Quadratic Loss of 0.0049. To further 

friendly Graphical User Interface (GUI) was 
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IV. CONCLUSION 

This study presents an integrated framework for the classification of blood cells, disease prediction, and the provision 

of personalized dietary recommendations. Utilizing advanced machine learning methodologies, including 

Convolutional Neural Networks (CNN) and Support Vector Machines (SVM), we achieved significant accuracy in 

differentiating various blood cell types and predicting related hematological conditions. The incorporation of the YOLO 

(You Only Look Once) algorithm for real-time object detection further enhanced the precision and efficiency of the 

classification process, demonstrating its potential as an effective diagnostic tool in clinical settings. 

Moreover, the system's ability to analyze blood smear images and forecast diseases such as anemia and leukemia 

underscores its relevance in clinical diagnostics. Additionally, the integration of customized dietary recommendations 

based on predicted conditions emphasizes the importance of personalized nutrition in improving patient outcomes. This 

project not only alleviates the workload of healthcare practitioners but also provides a user-friendly interface, 

facilitating early detection and proactive health management strategies. Future research could explore expanding the 

model's capabilities to encompass a broader range of blood cell subtypes and seamlessly integrate with electronic health 

record systems to optimize clinical workflows. 
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