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Abstract.  Blood donation is a critical aspect of health care, yet donor 

availability, timely supply of blood, and demand prediction continue to be 

problems. This paper presents a machine learning blood donation application to 

enhance donor-recipient interaction, predict demand for blood, and maximize 

blood bank management. The proposed system consists of a mobile and web 

application where the recipients and donors become registered, indicate their 

availability, and post blood request. The demand for blood is predicted based on 

historical records of donations, seasonal trends, and emergency demands 

through machine learning algorithms. The system also offers certificates and 

receipts as a motivation for donors. Through the use of AI/ML in healthcare, 

this system maximizes the effectiveness of blood donation services by 

minimizing shortages, and optimizing emergency response times.  

Keywords:Machine Learning, Blood Donation, Realtime System, Predictive 

Modeling, KNN, Logistic Regression, Linear Regression, Clustering, Cloud 

Computing.   

I.INTRODUCTION  
Donating blood is really crucial for healthcare and actually saves lives in emergency 

situations, surgeries, and all kinds of medical procedures. But, you know, the 

traditional blood donation systems have a lot of issues, such as not matching the 

donors and recipients properly, not showing availability in real-time, and being quite 

poor at forecasting blood needs. Due to this, we often experience massive shortages or 

waste a lot of unused blood, which disrupts how well blood banks and healthcare 

centers function.   

But , since technology is advancing, we can actually use machine learning and mobile 

apps to make blood donation much better and simpler. The aim of this research is to 

connect donors and recipients more seamlessly by providing a user-friendly, AI-based 

platform that not only accelerates donor matching but also encourages people to 

donate regularly with some awesome incentives and reminders.  
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2 Objective 
The major objective of this study is to design an intelligent system for effective and 

smart blood donation management using machine learning. The system will identify 

and match potential donors through innovative classification methods like Decision 

Tree and Logistic Regression. Moreover, it aims to predict donor availability and 

response time through stable regression models like Random Forest, Gradient 

Boosting, and Linear Regression. By utilizing K-Nearest Neighbors (KNN) for donor 

suggestion, the system minimizes search time to make blood donations quicker. The 

smart framework strives to bring donors and recipients closer together, ensuring 

timely requirements of blood are fulfilled efficiently and depend less on conventional, 

human-centric processes. 

3 Existing System 
The traditional blood donation process is plagued by a number of drawbacks, one of 

which is donor-recipient matching done manually, which usually results in 

unsatisfactory delays in procuring donors. Manual donor eligibility also increases the 

likelihood of human error and invalid donor data. Absence of predictive analysis 

makes donor availability indefinite, forcing recipients to struggle to seek immediate 

assistance. Additionally, the conventional systems lack real-time tracking of location, 

hence it is difficult to find the location of the closest available donor in a short time. 

These inefficiencies necessitate the need for a sophisticated, automated system that 

will reduce the complexity of blood donation using data-driven strategies. 

4  Proposed System 
To counter the limitations of current systems, the new system incorporates machine 

learning methodologies for automated determination of donor eligibility, guaranteeing 

accuracy and effectiveness in donor selection. The application of KNN to identify the 

nearest donor considerably minimizes response time, facilitating rapid and effective 

blood donations. Predictive modeling through Random Forest, Gradient Boosting, and 

Linear Regression also assists in the prediction of donor availability, allowing 

recipients to have access to timely blood donations. Through the use of real-time 

tracking and smart suggestions, the system increases the overall effectiveness of the 

blood donation process. In addition, the use of an alert system guarantees timely 

notifications to both donors and recipients, promoting a proactive blood donation 

process and saving lives. 

5 DATASET 

Since real-time donor, receiver, and blood bank data are not available, a synthetic 

dataset was created with the help of ChatGPT. The synthetic dataset has profiles of 

donors and receivers with varied age, blood group, location, and medical conditions. 

Since the data are artificial, the structure of such data was set up to mirror real-world 

conditions for model training and evaluation purposes.   
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• Donor dataset 

• Blood Bank Dataset 

 

 

Fig.1 Donor Dataset 

 

Fig.2 Blood Receiver Dataset 



 

 

Blood Donation Application Using Machine Learning             857

 

Fig.3 Blood Bank Dataset 

6 Machine Learning Algorithm:  

1.Logistic Regression:  

Predicts the probability of a donor donating in the future given the past 

frequency of donation, age, and health. It is useful in sending timely 

reminders to potential donors.   

2.Decision Tree & Random Forest: 

Classifies donors as eligible or ineligible based on age, weight, 

hemoglobin levels, and medical conditions. Random Forest improves 

accuracy by using multiple decision trees for robust predictions.   

3.K-Nearest Neighbors (KNN): 

Matches donors to recipients by proximity, blood type compatibility, 

and level of urgency.  Gives way to emergency cases where quick 

identification of the closest available donor is needed.   
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Structure of Blood Donation Application 

               
 

 

 
   

Fig.4.Blood Donation Mobile Application Structure 

RESULTS 

Four models were developed using Logistic Regression (LR), Decision 

Tree (DT), Random Forest (RF), and K-Nearest Neighbors (KNN) to 

improve the efficiency of blood donation systems: each model was 

trained on different aspects of donor eligibility classification and 

matching donor to recipient. the comparison and evaluation 

performance of such models based on measures of accuracy, precision, 

recall, and F1-score.  
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 Table 1 : accuracy  

Model  Accuracy  Precision  Recall  F1 

Score 

Logistic 

Regression  

80.28   80.29   80.28   80.28 

Decision Tree  79.28 81.31   79.28   79.04 

Random Forest  83.47   83.51   83.47   83.47 

K-NN  85.66   86.44   85.66   85.54 

 CONCLUSION AND FUTURE TRENDS 

This paper focuses on improving the blood donation system through the use of 

machine learning techniques. The proposed system makes use of Logistic Regression, 

Decision Tree, Random Forest, and K-Nearest Neighbors (KNN) to make 

enhancements about donor selection and emergency response. The results clearly 

indicate that under standard conditions, the system gives good predictions and hence 

behaves reliably. However, there are some challenges with misclassifications, 

processing times consuming abundant datasets, and limitations in real-time tracking 

of donors. A dataset was used to test performance, ensuring the model was reliable in 

real-world applications. These improvements are expected to enhance the donor 

availability prediction capability and overall operational efficiency in managing blood 

donations.   
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permitted by statutory regulation or exceeds the permitted use, you will need to obtain
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