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Abstract 

This project focuses on developing an intelligent prediction model for 
organ tissue transplant compatibility using advanced machine learning and 
data-driven decision support techniques. The system integrates patient 
medical records, genetic information such as Human Leukocyte Antigen 
(HLA) typing, blood group, and biochemical parameters to predict the 
donor–recipient matching probability. By analysing historical transplant 
data and learning complex relationships between genetic markers and 
immune responses, the proposed model aims to minimize the risk of graft 
rejection and improve clinical decision-making efficiency. 
The model employs supervised learning algorithms like Random Forest, 
Support Vector Machine (SVM), and Neural Networks to classify and predict 
compatibility levels. A feature selection mechanism ensures that only the 
most influential medical parameters are considered, enhancing accuracy 
and reducing computational complexity. Additionally, the system may use 
optimization techniques to prioritize the best donor-recipient pairs when 
multiple candidates are available. 
 

 

Archives available at         journals.mriindia.com 
 

     
   

International Journal of Electrical, Electronics and Computer 
Systems 

 

  

  

  
  ISSN: 2347-2820   

  Volume 14 Issue 01, 2025   

  

mailto:takawalepriya5@gmail.com1,
mailto:rutujakmisal@gmail.com2,
mailto:pratikshanagare23@gmail.com3,
mailto:naikudehrushikesh@gmail.com4,
mailto:naikudehrushikesh@gmail.com4,
https://journals.mriindia.com/
https://journals.mriindia.com/
https://journals.mriindia.com/


Organ Tissue Transplant Prediction 

 

284 

 

Introduction 
Organ transplantation is one of the most critical 
and life-saving medical procedures, offering 
patients with end-stage organ failure a renewed 
chance of survival. Despite its importance, the 
process of identifying a suitable donor–recipient 
pair remains a highly complex, sensitive, and 
time-dependent task. Traditionally, donor 
matching is carried out through blood group 
compatibility, HLA (Human Leukocyte Antigen) 
typing, and limited clinical data analysis. While 
these methods have been widely used, they suffer 
from several limitations. Manual tissue typing 
and matching are often time-consuming, prone to 
human errors, and restricted to a narrow set of 
parameters. As a result, there is a risk of organ 
rejection, transplant failure, or, in some cases, 
wastage of viable organs due to delays in 
identification. The urgency of the procedure is 
further intensified by the limited viability 
window of donor organs. For example, kidneys 
may remain viable for up to 24–36 hours, 
whereas hearts and lungs must be transplanted 
within 4–6 hours. Any delay in matching or 
transportation directly reduces the success rate 
of transplantation. 
 The proposed system utilizes advanced 
predictive modeling techniques, such as 
supervised classification algorithms, neural 

networks, and ensemble learning methods, to 
calculate a matching probability score between 
the donor and recipient. These models are 
trained on datasets that include key factors like 
HLA typing, blood group compatibility, age, 
gender, organ-specific biochemical markers, and 
medical history. By analyzing these 
multidimensional parameters simultaneously, 
the system provides a more comprehensive and 
precise compatibility prediction compared to 
conventional approaches. In addition, the 
integration of bioinformatics tools enhances the 
model’s ability to interpret complex genetic and 
molecular interactions involved in transplant 
immunology. The intelligent prediction system 
thus bridges the gap between medical expertise 
and computational intelligence. It not only 
reduces human dependency and manual effort 
but also contributes to increasing the overall 
success rate of organ transplants. By leveraging 
large volumes of historical medical data, genetic 
information, and biochemical profiles, predictive 
algorithms can identify compatibility patterns 
that may not be easily visible through traditional 
manual methods. This enables the development 
of data-driven decision-support systems that can 
recommend the most suitable donor for a given 
recipient in real time. 
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3 MinimallyInvasiv
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8 Deep Learning–
BasedMultiModa
l 
TissueCharacteri
zation for 
Prostate Cancer 
Diagnosis 

Dongzhe 
Liang, 
Wenshuo 
Liu, Rong 
Zhang, Jie 
Tian. 

2023 Difficulty in 
accurate prostate 
cancer diagnosis 
using single 
imaging modaliy 

Deep learning–
based fusion of 
multi-modal 
data(MRI,histopat
hology) for better 
tissue 
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Expand 
dataset, 
integrate 
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computationally 
heavy methods. 

Developednonpar
axialFFTBPMmeth
od,benchmarkeda
gainstPSTDwithhi
ghaccuracyandlo 

Apply BPM to 
wavefront 
correction 
and large-
scale 
biological 
tissue 
imaging. 
 
 
 

10 ExploringDeepCl
usteringMethods
inVibrioAcoustic 
SensingforEnhan
cingBiologicalTis
sueCharacterizat
io 

RobinUrruti
aDiegoEspej
o,Montserra
tGuerra,Kar
inVio,Thom
asS¨uhn,Naz
ilaEsmaeili,
AxelBoese,P
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models, ex 
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Research Gap 
Existing organ transplantation systems rely 
heavily on manual tissue typing, HLA matching, 
and basic clinical parameters such as blood group 
and age. These traditional methods, while 
effective to some extent, often lead to delays in 
donor–recipient identification, higher mismatch 
probabilities, and increased organ rejection 
rates. Furthermore, the current systems lack the 
ability to analyze complex relationships between 
genetic markers and immunological responses, 
limiting their predictive accuracy. Although 
recent research in Artificial Intelligence (AI) and 
Machine Learning (ML) has shown promising 
results in healthcare applications—such as 
disease diagnosis, treatment planning, and image 
analysis—there is insufficient exploration in the 
domain of organ transplant compatibility 
prediction. Most existing studies focus on 
isolated factors (for example, only HLA typing or 
clinical records) rather than integrating multi-
source data such as genetic, biochemical, clinical, 
and demographic information into a single, 
unified model. This fragmented approach 
reduces the overall reliability of compatibility 
prediction. Additionally, very few systems 
employ deep learning architectures capable of 

learning complex nonlinear relationships among 
medical variables. 

 
Problem Statement 
Organ transplantation saves countless lives 
every year, yet predicting donor–recipient 
compatibility remains a complex and critical 
challenge in modern medicine. Traditional 
approaches, which depend primarily on manual 
tissue typing, blood group matching, and basic 
clinical observations, often fail to capture the 
intricate biological and genetic factors that 
influence transplant success. As a result, these 
methods can lead to inaccurate compatibility 
assessments, delayed decision-making, and in 
severe cases, organ rejection or transplant 
failure. To overcome these limitations, there is a 
growing need for an intelligent, automated 
prediction system capable of analyzing diverse 
datasets, including medical history, HLA typing, 
biochemical profiles, and genetic markers, to 
provide a more reliable compatibility score. Such 
a system can significantly enhance the speed, 
accuracy, and efficiency of the donor–recipient 
matching process. 
In many cases, these conventional methods rely 
heavily on limited laboratory tests and human 
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expertise, which can lead to subjective 
interpretation, inconsistent results, and potential 
mismatches. Moreover, they do not adequately 
account for subtle variations in Human 
Leukocyte Antigen (HLA) alleles, gene expression 
patterns, or complex immune responses that 
influence post-transplant outcomes. As a result, 
inaccurate compatibility assessments can occur, 
increasing the risk of graft rejection, transplant 
failure, or prolonged waiting times for suitable 
donors. 

 
Conclusion 
This project proposes an AI-based prediction 
system for organ tissue transplant compatibility, 
integrating donor–recipient medical, genetic, and 
demographic data. By applying machine learning 
models, the system aims to increase the success 
rate of organ transplants, minimize rejection 
risks, and provide doctors with a reliable 
decision-support tool. Although limitations exist 
in terms of data availability, scalability, and 
privacy concerns, the project lays a strong 
foundation for the future development of 
intelligent healthcare systems. With further 
improvements and clinical validation, this model 
can significantly contribute to saving lives and 
improving transplant outcomes. 
By leveraging advanced machine learning 
algorithms, including supervised and 
unsupervised learning models, the system can 
identify complex patterns and hidden 
correlations within large-scale biomedical data 
that are often undetectable through traditional 
methods. These algorithms can dynamically 
learn from historical transplant outcomes to 
continuously refine compatibility predictions, 
providing clinicians with a data-driven decision-
support tool for more informed and timely 
matching of donors and recipients. In addition to 
improving prediction accuracy, the system also 
aims to accelerate the decision-making process 
in critical transplant scenarios where time is a 
limiting factor. The integration of predictive 
analytics and automated processing can reduce 
human error, ensure consistency, and optimize 
the allocation of available organs. Furthermore, 
the model can be adapted to handle multiple 
organ types—such as kidney, liver, heart, or lung 
transplants—by tailoring its input parameters 
and predictive frameworks to specific biological 
characteristics. 
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