SN

b RS
" fﬁy International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659

ISSN: 2582-3930

w Volume: 10 Issue: 06 | Jun - 2026

“Federated Big Data Platform for Global Health Research”

Gagan M Hiremath, Mrs. Shruthi M T
Assistant Professor P.G. Student, Department of Master of Computer Applications, BIET, Davangere-577004.

gaganhiremath2003@gmail.com, Davangere, Karnataka, India' Department of Master of Computer Applications,

BIET, Davangere-577004.

Shruthimt2418@gmail.com, Davangere, Karnataka, India?

ABSTRACT

The global health landscape is characterized by an
exponential growth of data, offering unprecedented
opportunities for research and advancements in
healthcare. However, this data is often fragmented
across various institutions, siloed by geographical and
administrative boundaries, and subject to stringent
privacy regulations. This fragmentation  severely
hampers large-scale, collaborative research efforts that
are crucial for tackling global health challenges. This
project proposes the development of a Federated Big
Data Platform specifically designed for global health
research.

This platform will leverage the principles of federated
learning, a groundbreaking machine learning approach
that allows for the collaborative training of models on
decentralized data without the need to move sensitive
patient information. The core of this platform is a
decentralized architecture where data remains at its
source institution, ensuring data privacy, security, and
compliance with regulations such as HIPAA and
GDPR. By bringing the analysis to the data, the platform
will enable researchers from around the world to
collaborate on building robust and generalizable models
from diverse datasets. This approach not only protects
patient confidentiality but also fosters trust and
encourages participation from a wider range of
healthcare organizations.

The platform will incorporate and secure multi-party
computation, to further safeguard data integrity. Its
key features will include a user-friendly interface for
researchers to design and execute federated queries,
tools for data harmonization to address the
heterogeneity = of healthcare data, and a robust
governance framework to manage data access and
usage. The proposed system aims existing centralized
data-sharing models, which often face legal, ethical,
and logistical barriers.
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INTRODUCTION

The "Federated Big Data Platform for Global Health
Research" is an ambitious initiative to construct a
decentralized, secure, and collaborative infrastructure for
analyzing large-scale health global sources. the project is
a response to the critical challenge of data fragmentation
in the healthcare sector, where valuable datasets are often
isolated within individual hospitals, research institutions,
and regional health systems. This separation creates
significant barriers to conducting the comprehensive,
multi-institutional research necessary to address pressing
global health issues.The platform will be built upon the
foundational principle of federated learning data analysis.
Instead of pooling sensitive patient data into a single
repository, this platform the training of the execution of
analytical queries directly at the data's source. This "bring
the code to the data" approach ensures that raw patient
information never leaves the secure confines of the
originating institution, thereby inherently preserving
privacy and complying with a complex web of
international data protection regulations.

The stand will be designed as a distributed network of
participating nodes, a healthcare organization or research
centre. A central coordinating server will manage the
federated learning process, orchestrating the distribution
of analytical models to the nodes and the aggregation of
the resulting model updates. This to the raw data itself, but
rather to the anonymized and aggregated insights learned
from the data at each local site. The platform will feature
a sophisticated yet intuitive user interface, allowing
researchers to formulate complex queries and design
machine learning experiments without needing
distributed systems. It will harmonization and
standardization, addressing the significant challenge of
integrating heterogeneous data formats and terminologies
from different healthcare systems.
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I LITERATURE SURVEY

Currently, the landscape of global health research is
dominated by a variety of data sharing and analysis
models, each with its own set of strengths and
significant drawbacks. The most prevalent approach has
traditionally been the centralized data repository model.
In this model, data from multiple institutions is
collected, anonymized to the extent possible, and stored
in a single, central database. Researchers are then
granted access to this aggregated dataset for their
analyses. Examples of this include large-scale biobanks
and clinical trial databases. While this model has the
advantage of providing researchers with a large, unified
dataset, which can simplify the process of data analysis,
it is fraught with challenges. The process of
deidentifying patient data to a level that satisfies
stringent privacy regulations like GDPR and HIPAA is
complex and often imperfect, leaving residual risks of
re-identification. Moreover, the logistical and legal
complexities of transferring vast amounts of sensitive
health data across institutional and national boundaries
can be prohibitive, often leading to significant delays
or even the complete abandonment of research projects.
Many institutions are also hesitant to relinquish control
over their valuable data assets due to concerns about
misuse, security breaches, and loss of competitive
advantage.

Another common approach is the use of distributed
query systems. In this model, data remains at the local
institutions, and a central system sends out queries to
each participating site. The individual sites then execute
the. query aggregated, non-identifiable results to the
central system. While over the centralized model in
terms of data privacy, as it avoids the transfer of raw
data, it is often limited in its analytical capabilities. It is
typically but struggles to support more complex,
iterative rounds of computation and model refinement.
The aggregated results returned by each site may not be
sufficient to train sophisticated predictive models, and
the lack of more in-depth exploratory analyses.
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II PROPOSED SYSTEM

The proposed "Federated Big Data Platform for Global
Health Research" represents a paradigm shift in how
collaborative research is conducted, moving away from
the limitations of existing centralized and ad-hoc
systems towards a more secure, scalable, and efficient
decentralized model. The core of this proposed system is
a federated architecture, built upon the principles of
federated learning. In this architecture, sensitive patient
data remains securely stored at the source institutions,
within their existing firewalls and under their direct
control. The platform will provide a secure and
standardized software client that will be installed at each
participating institution. This client will act as a local
data steward, managing access to the data and executing
analytical tasks.

The system will be coordinated by a central server, responsible
for orchestrating the federated learning process. crucial central
server will never have access to the raw patient data. Its role is
to manage the machine learning models, distribute them to the
participating institutions, and aggregate the resulting model
updates. The process will typically involve the following steps:
first, a researcher will design a machine learning model or an
analytical query using the platform's user-friendly interface. The
central server will then send this initial model to the software
clients at each participating institution. Each client will then
train the model on its local data, generating an updated set of
model parameters. representations of the patterns learned from
the data, are then encrypted and securely transmitted back to the
central server. The central server then aggregates these updates
from all participating institutions any of the raw data ever
leaving its original location.

The proposed system will feature a robust and transparent
governance framework. This framework will be developed in
collaboration with all participating institutions and will define
use, and the sharing of research outcomes. An integrated access
control system will allow institutions to set granular permissions
for different users and research projects, ensuring that data is
only used for authorized purposes. By bringing the analysis to
the data, the proposed federated platform will create a secure
and trusted ecosystem for global health research, fostering
collaboration on an unprecedented scale and accelerating the
translation of data-driven insights into improved health
outcomes.
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Advantages of Proposed System
III RESULTS

The proposed Federated Big Data Platform for Global
Health Research offers a multitude of significant
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turn, foster greater trust among participating
institutions, encouraging more organizations to

contribute their data to collaborative research efforts.

Another key advantage is the platform's ability to
facilitate access to larger and more diverse datasets. By
removing the barriers to data sharing, the federated (‘b
approach allows researchers to leverage data of
institutions across different geographical locations and
patient populations. This increased data diversity is
building more robust, accurate, and generalizable
machine are less prone to bias. scale will lead to more
reliable research findings and decision support tools
that are applicable to a broader spectrum of patients.
This will be particularly beneficial for research on rare
diseases, where individual institutions may have only
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a small number of cases.

The proposed system also offers significant
improvements scalability. The federated model the
costly and time-consuming process of transferring
massive datasets to a central location. This not only
reduces the computational and storage overhead but
also significantly shortens the time required to initiate
and conduct research projects. The platform's scalable 14

architecture will be able to accommodate a growing I
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number of participating institutions and increasing
data volumes without a proportional increase in
infrastructure costs. This makes large-scale, global
health research more feasible and sustainable in the
long run.
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IV CONCLUSION

The "Federated Big Data Platform for Global Health
Research" project presents a transformative solution
to the long-standing challenges of data fragmentation,
privacy, and security in the field of global health. By
embracing the principles of federated learning and a
decentralized architecture, the platform offers a novel
and powerful approach to collaborative research,
enabling scientists from around the world to unlock
the immense potential of big data in a secure and
ethical manner. the limitations of existing centralized
data models by allowing data to remain at its source,
thereby preserving patient privacy, ensuring data
sovereignty, and fostering trust among participating
institutions. The platform's robust security features,
comprehensive governance framework, and user-
friendly interface will create a sustainable and scalable
ecosystem for data-driven discovery.

The successful implementation of this platform will
have a profound and far-reaching impact on global
health. It will accelerate the pace of research in critical
areas such  as disease surveillance, precision
medicine, and drug discovery. By providing access to
larger and more diverse datasets, the platform will
enable the development of more accurate and
generalizable predictive models, leading to patient
outcomes. Furthermore, the platform will democratize
access to data and analytical tools, empowering a
wider range of researchers and institutions to
participate in cutting-edge research. This will be
particularly beneficial for researchers in low- and
middle-income countries, who have historically been
underrepresented in global health research.

In conclusion, the Federated Big Data Platform for
Global Health Research is not merely a technological
innovation; it is a catalyst for a new era of open,
collaborative, and impactful science. By breaking
down the silos that have traditionally hindered
progress, the platform will foster a global community
of researchers who are united in their commitment to
improving the health and well-being of people
everywhere. The successful realization of this project
will be a significant step forward in our collective
journey towards a healthier and more equitable world.
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