International Journal of Research Publication and Reviews, Vol (5), Issue (5), May (2024), Page — 11019-11024

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

ML Powered Organ Donation System

MRS. VIDYA DESHMUKH?, PRATIK KHETRE? , CHAITANYA GAVADE * SHUBHAM
JADHAV*

!Asistant Professor , 2-3-*Student
Department of Computer Engineering, Progressive Education Society’s Modern College of Engineering, Pune, Maharashtra, India

ABSTRACT :

The Machine Learning-Powered Organ Donation System is a cutting-edge technology initiative aimed at revolutionizing the organ donation and trans- plantation
process. Organ scarcity remains a significant challenge, and this project seeks to address this critical issue by harnessing the power of machine learning and data
analytics. This system integrates a sophisticated database of potential organ donors, recipient profiles, and medical facilities. Through advanced machine learning
algorithms, it predicts potential matches between donors and recipients with a high degree of accuracy. The predictive models take into account a wide range of
factors, including blood type, tissue compatibility, geographical proximity, and medical urgency, ensuring that the most suitable matches are identified swiftly.
This innovative system leverages two distinct machine learning approaches to enhance the organ transplantation process. First, Support Vector Machines (SVM)
are employed to predict the compatibility between potential organ donors and recipients with a high degree of accuracy. SVM, known for its ability to handle
complex classification problems, takes into account a range of relevant factors, including blood type, tissue compatibility, and medical histories. This
compatibility prediction assists healthcare professionals in identifying suitable donor recipient pairs swiftly and effectively. In addition, the system utilizes K-
Means clustering to allocate available organs to recipients optimally. K-Means clustering considers factors such as geographical proximity, urgency of the
transplant, and logistical feasibility to allocate organs to recipients in a manner that maximizes the likelihood of successful transplantation while minimizing
delays and inefficiencies.

KEYWORDS: Machine Learning, Support Vector Machines (SVM), K-Means Clustering, Compatibility Prediction, Life-saving Transplants.

INTRODUCTION :

Kidney donation and transplantation play a pivotal role in saving lives, yet the complexity of matching donors with recipients remains a significant
challenge in the medical field. Traditional approaches to donor-recipient matching often rely on labor-intensive, manual assessments of various health
indicators, which can lead to inefficiencies and errors. The increasing demand for kidney transplants, coupled with the shortage of available organs,
necessitates a more efficient and accurate system to match donors and recipients effectively. Current methods are often unable to handle the vast
amount of data required to make precise compatibility predictions, resulting in prolonged waiting times and reduced success rates for transplants.To
mitigate these issues, we have developed an advanced machine learning-based system specifically designed to enhance the efficiency and accuracy of
kidney donation processes. This innovative system employs a Support Vector Machine (SVM) algorithm to predict donor compatibility by analyzing
critical health variables, including red blood cell count, diabetes status, hemoglobin levels, albumin disorder, and appetite. These variables are
meticulously chosen for their relevance in determining the health and suitability of the donor's kidney. Our system not only predicts compatibility but
also ranks potential matches, prioritizing those with the highest likelihood of success. In addition to compatibility prediction, our system leverages K-
means clustering to create clusters of donors and patients based on medical characteristics such as serum creatinine, estimated glomerular filtration rate,
and HbAlc. This clustering process ensures that donors and recipients with similar health profiles are grouped together, facilitating more precise and
compatible matches within the same blood group. By integrating these sophisticated machine learning techniques, our system not only streamlines the
matching process but also aims to increase the overall success rates of kidney transplants, thereby improving patient outcomes. Furthermore, this
system can continuously learn and adapt from new data, enhancing its predictive accuracy over time.

Our approach also incorporates a user-friendly interface for healthcare providers, enabling them to easily input data and receive real-time compatibility
predictions. Additionally, the system's ability to process large datasets efficiently means it can handle a growing number of donor and recipient records,
thus keeping pace with increasing demand. The model's robust framework also allows for the integration of additional health parameters, which can
further refine the matching process. By reducing human error and expediting decision-making, our system stands to significantly impact the field of
organ transplantation. This research highlights the potential of machine learning to transform organ donation systems, making them more efficient,
accurate, and ultimately more life-saving
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Fig. 1 — Architecture diagram

METHODOLOGY

1 Data Collection

The data for this study was collected from various medical records of kidney donors and recipients. Key health indicators were extracted for both
donors and recipients, including red blood cell (RBC) count, diabetes status (measured as the presence of diabetes mellitus), hemoglobin levels,
albumin disorder, appetite levels, serum creatinine (SCR), estimated glomerular filtration rate (eGFR), and hemoglobin Alc (HbAlc). The dataset was
cleaned and preprocessed to handle missing values and outliers, ensuring the quality and reliability of the data used for training and testing the machine
learning models.

2 SVM Classification

Algorithm Overview: The Support Vector Machine (SVM) is a supervised learning model used for binary classification tasks. In our system, SVM is
employed to predict whether a donor is compatible for kidney donation based on their health indicators.

Feature Selection: The features used for the SVM model include RBC count, diabetes status, hemoglobin levels, albumin disorder, and appetite levels.
These features are selected for their clinical relevance in assessing kidney health and donor suitability. Model Training and Testing: The dataset was
divided into training and testing subsets using an 80-20 split. The SVM model was trained on the training subset and validated on the testing subset.
Cross-validation was applied to ensure the model's robustness and generalizability.
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Fig 2 - SVM

Evaluation Metrics: The performance of the SVM model was evaluated using metrics such as accuracy, precision, recall, and F1-score. A confusion
matrix was also generated to provide a detailed analysis of the model's classification performance.

3 K-Means Clustering

Algorithm Overview: K-means clustering is an unsupervised learning algorithm used to partition data into k distinct clusters based on feature similarity.
In our system, K-means clustering is used to group donors and recipients into clusters with similar medical characteristics. By calculating the Euclidean
distance between data points, the algorithm assigns each point to the nearest cluster center, iteratively updating the cluster centers until convergence.
This process ensures that individuals within the same cluster have closely related health profiles, facilitating more precise matches. The algorithm is
initialized by randomly selecting k initial cluster centers, which are then refined through multiple iterations. Each iteration involves reassigning data
points to the nearest cluster center and recalculating the cluster centers based on the mean of the assigned points, ultimately minimizing the within-
cluster variance. To determine the optimal number of clusters, we employed the elbow method, which suggested that four clusters were the most
appropriate for our data set.

Feature Selection for Clustering: The features used for clustering include serum creatinine (SCR), estimated glomerular filtration rate (eGFR), and
hemoglobin Alc (HbAlc). These features are critical in assessing kidney function and the overall health profile of donors and recipients. Serum
creatinine is a key indicator of kidney filtration efficiency, reflecting how well the kidneys are removing waste from the blood. Estimated glomerular
filtration rate (eGFR) provides a comprehensive measure of kidney function, estimating the flow rate of filtered fluid through the kidneys. Hemoglobin
Alc (HbAlc) levels reflect long-term blood glucose control, which is particularly relevant for diabetic patients and can impact kidney health.
Additionally, other pertinent features such as blood pressure to enhance the clustering accuracy. These features are standardized to ensure uniformity in
the clustering process, allowing the algorithm to effectively discern similarities and differences among the medical profiles. By leveraging these
carefully selected features, our system enhances the accuracy of donor-recipient matching, leading to improved transplant outcomes.

Cluster
e O
o 1

e 2

3

eGFR

HbAlc

sCr eGFR HbAlc

Fig 3 — K- means clustering



International Journal of Research Publication and Reviews, Vol (5), Issue (5), May (2024), Page — 11019-11024 11022

4. Results

SVM Model Performance: The SVM model demonstrated high accuracy and robustness in predicting donor compatibility.

Clustering Outcomes: The K-means clustering resulted in well-defined clusters of donors and recipients with similar health profiles. The characteristics
of each cluster and their implications for donor-recipient matching are discussed. Compatibility within clusters, considering blood group matching, is
analyzed to demonstrate the effectiveness of the clustering approach.

By following this methodology, our system aims to enhance the efficiency and accuracy of kidney donation processes, providing a robust framework
for donor-recipient matching based on comprehensive health indicators and machine learning techniques.
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Fig 4 — Use case Diagram

A Use Case provides a high level view of the system’s functionality by illustrating the various ways user can interact with it. Here are the key
components of a use case diagram:

A. System

1. Donor and Patient Details Management.

2. Organ Compatibility Prediction.

3. Best Donor—Patient match prediction.

B. Donor

1. Register in the system.

2. Provide detailed medical information.
3. View matching status.

C. Patient/Recipient

1. Register in the system.

2. Provide detailed medical information.
3. View compatible Donors details.

4. View matched Donor details.

RESULTS AND DISCUSSION

The implementation of the machine learning-based organ donation system yielded promising results in enhancing the efficiency and accuracy of the
kidney donation process. The Support Vector Machine (SVM) classification algorithm demonstrated high accuracy in predicting donor compatibility,
with evaluation metrics showing significant precision and recall values. This indicates the model's robustness in distinguishing compatible donors from
incompatible ones based on critical health indicators such as red blood cell count, diabetes status, hemoglobin levels, albumin disorder, and
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appetite.The system effectively utilized K-means clustering to group donors and patients based on medical characteristics such as serum creatinine
(SCR), estimated glomerular filtration rate (eGFR), and hemoglobin Alc (HbAlc). This clustering process facilitated the matching of donors and
recipients with similar health profiles, ensuring that organ allocation was medically appropriate and optimizing the success rates of kidney transplants.
The comprehensive workflow of the system, from data preprocessing to final organ allocation, significantly streamlined the donor-recipient matching
process. By automating data analysis and compatibility prediction, the system reduced the manual workload on medical staff and minimized the
potential for human error. The feature that allows patients to view donor contact details further facilitated communication and coordination, enhancing
the overall organ donation experience.
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CONCLUSION

In conclusion, this machine learning-based system addresses key challenges in kidney donation and transplantation by improving the precision and
efficiency of donor-recipient matching. It has the potential to significantly enhance patient outcomes and increase the success rates of kidney
transplants. Future improvements could focus on integrating more comprehensive data points and refining the algorithms to account for additional
compatibility factors, ensuring even greater accuracy and reliability. The system's comprehensive workflow, from data preprocessing to organ
allocation, streamlines traditionally manual processes, reducing the workload on medical staff and increasing overall efficiency. Additionally, features
like enabling patients to view donor contact details enhance communication and coordination, contributing to a smoother and more transparent donation
experience.

FUTURE SCOPE

The future scope of the machine learning-based organ donation system includes several key enhancements. Integrating more comprehensive medical
data, such as immunological factors, genetic markers, and real-time health monitoring data from wearable devices and electronic health records
(EHRs), will improve compatibility predictions. Expanding the system to support other organ donations like liver, heart, and lung transplants will
require tailoring algorithms to specific criteria. Incorporating predictive analytics to forecast post-transplant outcomes will aid in better post-operative
care. Collaborating with healthcare providers for seamless integration and providing training for medical staff will maximize system utility. Developing
Al-powered decision support tools will assist healthcare professionals in making informed matching and care decisions
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