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Abstract 

 

      Accurate and timely analysis of blood cells plays 

an important role in the diagnosis and treatment of 

many diseases. The manual blood testing method is 

labor-intensive, time-consuming, and prone to human 

error. In this context, the use of deep learning 

technology seems to be a great promise in terms of 

automating the process and increasing the efficiency 

of the treatment. This work presents a blood cell 

detection system based on deep learning algorithms. 

The YOLOv8 model is used to analyze microscopic 

images of blood samples and accurately identify 

identical cells. Periods must be trained to obtain 

higher predictions. The model is trained on many 

different data sets to ensure good performance across 

different blood types and conditions. Even with  

 

 

 

 

limited data, transfer learning can be used to optimize 

training models, thus improving the transfer process 

to different clinical settings. Rapid identification of 

blood cells allows doctors to make faster, more 

informed decisions and improve patient outcomes. 

Early detection of blood-related diseases leads to 

intervention and timely treatment, ultimately 

improving the quality of all medical services. 

Additionally, the automation of this application 

reduces the workload of laboratory workers, allowing 

them to focus on more complex tasks and be more 

efficient throughout the laboratory. The technology 

has the potential to be integrated into existing 

treatments, resulting in a variety of treatments. 

Keywords: YOLO, pytorch, tensorflow, nvidia, 

flask, image processing. 
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Introduction 

Cell division is usually done according to the 

morphological characteristics of the cells and requires 

a specialist physician. This process can be time 

consuming, tiring and expensive. For adults, there are 

approximately five liters of blood in the body, with 

blood cells making up approximately 45% of the 

tissue by volume. The three types of blood cells are 

red blood cells (RBCs), white blood cells (WBCs, 

including basophils, lymphocytes, neutrophils, 

mononuclear cells, and eosinophils), and platelets. 

Red blood cells are important transporters of oxygen, 

white blood cells are part of the immune system, and 

platelets have clotting functions and can heal bone 

injuries. Clinically, both physiological and 

pathological changes affect blood composition. 

Therefore blood testing has become a direct function 

of self-diagnosis or disease diagnosis. A complete 

blood cell count (CBC) is a classic blood test that 

identifies and counts important blood cells to 

diagnose, monitor and manage blood transfusions. 

Also, manual analysts can make mistakes when 

counting and separating different blood cells. This 

manual review can be replaced by machine learning-

based automation technology, saving valuable time 

and reducing human effort and error. 

Literature Review 

You Only Look Once (YOLO) which acts as a good 

object detector to detect small objects in real-time and 

has seen significant advancements in recent years, 

with one important application is detection and 

analysis of blood cells to get accurate results. The 

Blood Cell Type Detection system requests an image 

from the user and generates a report accordingly. 

Traditional procedures are slow and may not be 

reliable but, recent developments have explored the 

use of various algorithms for more accurate blood cell 

detection and analysis. 

Developments in machine learning have been 

significant in the creation of systems for detecting 

blood cells. In “A Framework for White Blood Cell 

Segmentation in Microscopic Blood Images Using 

Digital Image Processing”, Zainina Seman and  

Abdul Rahman Ramli's work, they used a machine 

learning approach for automatic identification and 

counting of three types of blood cells using ‘you only 

look once’ (YOLO) object detection model. 

Similarly, Bassem.S (2019) proposed “A deep 

learning-based approach for detection of blood 

cells” , which exceeded the traditional methods by 

giving more accurate results.In summary, the blood 

cell detection, counting and analysis using the 

YOLOv8 model holds great potential for creating 

more and responsive  interfaces. The future research 

initiatives  

might concentrate on enhancing the scalability, 

accuracy, and reducing development cost as well as 

resolving the privacy concerns for deploying. 

Proposed Methodology 

The proposed method for our blood cell type 

detection using deep learning consists of several key 

components: 

 

1.YOLO based blood cell detection: 

 

  YOLO (You Only Look Once) is a popular object 

detection model known for its speed and accuracy. It 

was first introduced by Joseph Redmon et al. in 2016 

http://www.ijsrem.com/
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and has since undergone several iterations, the latest 

being YOLO v12 Figure 1.1 shows Object detection 

algorithms are broadly classified into two categories 

based on how many times the same input image is 

passed through a network. 

 

 

Fig.1.1 Object classifiers 

 

While algorithms like Faster RCNN work by 

detecting possible regions of interest using the 

Region Proposal Network and  

then performing recognition on those regions 

separately, YOLO performs all of its predictions 

with the help of a single fully connected layer. 

 

 

Fig.1.2. Timeline of YOLO 

YOLO ARCHITECTURE 

The YOLO algorithm takes an image as input and 

then uses a simple deep convolutional neural network 

to detect objects in the image. The architecture of the 

CNN model that forms the backbone of YOLO is 

shown below. 

 

      Fig.1.3. Process of YOLO model  

2.YOLO Object Detection Work: 

 Imagine you built a YOLO application that detects 

blood cells from a given image 

 

Fig.2.1.detection of blood cell before        and after 

using YOLO 

The algorithm works based on dividing the image 

into residual blocks and identifies the objects within 

the blocks with high speed and accuracy.  

 In terms of blood testing mode, YOLOv8 value 

optimizer can be used in medicine  

to improve the accuracy, speed or efficiency of 

testing and classifying different blood cells such as 

egg red blood cells, white blood cells and platelets. 

photos or videos. This optimization will involve 

correcting or designing the YOLOv8 algorithm to 

better adapt to the characteristics of blood images 

and thus 3.Deep learning models   

The system was developed by a “You Only Look 

Once (YOLO)” model and along with PyTorch, 

http://www.ijsrem.com/
https://www.v7labs.com/blog/recurrent-neural-networks-guide
https://www.cv-foundation.org/openaccess/content_cvpr_2016/papers/Redmon_You_Only_Look_CVPR_2016_paper.pdf
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TensorFlow frameworks. These are open-source 

frameworks well-suited  

for blood cell analysis tasks like detection, count, and 

analysis and can be used to train models like YOLO 

for cell detection and classification in a single step. 

This eliminates the need for separate feature 

extraction and classification stages. This system 

offers a promising approach for efficient and 

consistent blood cell analysis and also provides faster 

analysis compared to traditional manual methods. 

This system can be scaled to handle large volumes of 

images. 

1. Data Acquisition:  

 A dataset of public blood cell images is used to train 

the model. Identifying the blood cells and 

determining whether the cells are normal or 

abnormal. PyTorch integrates with libraries like 

TensorBoard for visualization of training data. 

2. Data Preprocessing: The PyTorch and TensorFlow 

frameworks are used to Perform pre-processing and 

segmentation techniques on the blood smear image 

which is captured using the microscope camera and 

annotates the images with bounding boxes around 

each cell, specifying the cell type (RBC, WBC, 

Platelet). PyTorch offers functionalities for data 

loading, manipulation, and transformation steps and 

the TensorFlow functions are used to pre-process the 

images. 

3. Post-Processing Unit: Receives the YOLO model's 

output image and applies a threshold on class 

probabilities to filter out low-confidence detections 

and further counts the number of detected cells of  

each type. By using TensorFlow we can monitor 

training progress using metrics like accuracy and 

precision/recall for each cell type. 

4. User Interface: The interface generates a report 

containing the original image with detected cells 

highlighted by bounding boxes. Cell counts for each 

type. 

4.Image processing techniques 

The image processing techniques involve various 

steps like pre-processing (image reading, resizing, 

normalization,data augmentation), segmentation, 

feature extraction ,noise reduction,background 

removal and image sharpening. 

1. Pre-processing: OpenCV offers functions for 

image reading, resizing to standardize image 

dimensions to match the YOLO model's input size, 

normalization of pixel values for better convergence 

during training and improved model performance , 

data augmentation. 

2. Segmentation: OpenCV provides functionalities 

for various segmentation techniques: 

Thresholding:Using Thresholding methods to 

achieve optimal segmentation of blood cells. 

Watershed Transformation: Useful for separating 

touching or overlapping cells. 

3. Feature Extraction: OpenCV offers functions to 

extract shape features,  

intensity features to calculate area, perimeter, 

circularity, eccentricity to differentiate RBCs from 

WBCs. 

http://www.ijsrem.com/
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4.Noise Reduction : Blood smear images might 

contain noise due to camera imperfections or staining 

processes. Techniques like median filtering or 

Gaussian filtering can help to remove noise without 

blurring important cell details. 

5. Background Removal: In some cases, background 

regions in the image might not be relevant for 

analysis. Techniques like thresholding or background 

subtraction can isolate the foreground cells and 

improve model focus. 

6. Image Sharpening: If cell boundaries appear 

blurry, sharpening techniques can enhance edges and 

improve YOLO's ability to localize cells accurately.  

However, be cautious of over-sharpening, which can 

introduce artifacts. 

Training Details: 

In our training process, we opted for a total of 150 

epochs. This choice was made after considering the 

complexity of the task, the size of the dataset, and 

computational resources. While training, the model 

learns from the dataset multiple times, allowing it to 

capture patterns and present them in the data. 

We set the learning rate to 0.89 for our training 

process. This choice was based on initial 

experimentation and hyperparameter tuning. A higher 

learning rate can lead to faster convergence, but it 

must be carefully chosen to prevent the model from 

overshooting optimal parameters. Throughout 

training, the learning rate remains constant to ensure 

stable optimization. 

For our object detection task, we employed a 

combination of loss functions to effectively train the 

model. 

Bounding Box Regression Loss: This loss measures 

between predicted bounding box coordinates and the 

ground coordinates. Minimizing this loss encourages 

the model to accurately predict the locations of 

objects within the image. 

Classification Loss:This loss encourages the model to 

correctly classify objects present in the image. 

 

Implementation 

  The implementation of the project involves several 

components, including YOLO models, Deep learning 

techniques and some other required methods.Below 

is an overview of the implementation steps: 

1. Environment Setup: 

Install necessary libraries like TensorFlow, PyTorch 

(depending on chosen YOLO version), OpenCV for 

image processing, and scikit-learn for data 

manipulation.Download a pre-trained YOLO model 

(e.g., YOLOv5s) or choose a framework that allows 

easy model creation (e.g., YOLOv7 in PyTorch). 

2. Data Preparation: 

Obtain a blood cell image datasets using YOLOV8 

data model with annotations for different cell types 

(bounding boxes and class labels as 

RBC,WBC,PLATELETS ) from the roboflow and the 

epochs to get the more accuracy have to be trained to 

detect the images very effectively. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                    Volume: 08 Issue: 04 | April - 2024                                SJIF Rating: 8.448                            ISSN: 2582-3930    

 

© 2024, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM29929                    |        Page 6 

Epochs has to be trained to get the higher accuracy 

and predictions for the blood cell images 

3. YOLO Model Customization: 

If using a pre-trained model, modify the final layers 

to predict the desired number of blood cell types (e.g., 

RBC, WBC, Platelet). 

 

Define the loss function by combining localization 

loss (e.g., IoU loss) and classification loss (e.g., cross-

entropy) suitable for bounding box prediction and 

class probabilities. 

4.Uploading image: 

A python code is used to upload the image of blood 

cell smear microscopic images and click the analyze 

option.After, the detection and classification of blood 

cell types and return the count of total number cell 

regarding each type. 

5.Deployment: 

Depending on the application, the trained model can 

be deployed for real-time blood cell detection on new 

images.Here, we have trained the EPOCHs which is 

very useful for training the datasets very accurately 

and give the correct predictions.This might involve 

saving the model in a lightweight format and 

integrating it with a user interface for image 

processing and result visualization with high 

accuracy and speed. 

Results 

The results of the project will be as follows as: 

 

Fig.1. upload page 

 

Fig.2. Blood cell types detection 

 

 Fig .3. count of blood cells as class labels 

Conclusion 

"The Blood Cell Type Detection project successfully 

employs machine learning techniques to accurately 

classify blood cell types. Leveraging advanced 

algorithms, it enhances medical diagnostics with 

potential applications across various sectors. 

http://www.ijsrem.com/
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Particularly promising is its utility in healthcare, 

aiding in early disease detection. This innovation 

marks a significant advancement in medical 

technology, demonstrating machine learning's 

capability to revolutionize blood cell analysis and 

improve patient care." 

 

Limitations 

  The Limitations for the project may be as follows: 

1.Data Imbalance: Limited availability of diverse 

and balanced datasets for different blood cell types 

can lead to biased models. 

 

2.Model Performance: While YOLO models are 

fast and efficient, they may not always achieve the 

highest accuracy compared to other deep learning 

architectures, especially for small or subtle cell types. 

 

3.Generalization: YOLO models may have 

difficulty generalizing to new or unseen cell types or 

variations in cell appearances. 

 

4.Interpretability: Deep learning models, including 

YOLO, can be challenging to interpret, making it 

difficult to understand the reasoning behind their 

predictions. 

5.Resource Intensive: Training and deploying 

YOLO models can be computationally intensive, 

requiring powerful hardware and significant time and 

effort. 

 

 

 

 

 

 

Future Work 

1.Dataset Improvement:Creating larger, more 

diverse, and balanced datasets for training YOLO 

models to improve their accuracy and generalization. 

2.Model Optimization: Developing techniques to 

optimize YOLO models for better performance and 

efficiency in blood cell type detection. 

3. Interpretability: Exploring methods to improve 

the interpretability of YOLO models, such as 

visualization techniques or attention mechanisms. 

4. Transfer Learning:Investigating the use of 

transfer learning to leverage pre-trained YOLO 

models on related tasks or datasets to improve 

performance on blood cell type detection. 

5.Real-timeImplementation: Developing strategies 

to deploy YOLO models for real-time blood cell type 

detection in clinical or diagnostic settings. 
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