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Name of 

the project 

 

Development of an Intelligent System for Sleep Disorder Monitoring and 

Diagnostics Utilizing Blockchain and IoMT (Internet of Medical Things) 

Relevance 

 

This project addresses a critical challenge in modern healthcare: the diagnostic 

assessment and clinical management of sleep disorders. Currently, sleep disorders 

are significantly underdiagnosed due to the limitations of traditional approaches, 

which fail to provide continuous, remote, and objective evaluations of sleep 

duration, quality, and associated physiological parameters. These parameters 

include Heart Rate Variability (HRV), peripheral oxygen saturation (SpO2), and 

electroencephalographic (EEG) activity. 

The primary objective of this initiative is to design and implement an application 

leveraging Blockchain, IoT, and Machine Learning (ML) for the collection, 

processing, and analysis of sleep-related data. By integrating interdisciplinary 

domains such as medical informatics, big data analytics, and secure multi-party 

computing, the project aims to deliver personalized interventions for sleep 

optimization. Furthermore, the project seeks to utilize these frontier technologies 

to enhance the efficacy and sustainability of digital health interventions, 

contributing to global public health objectives in sleep diagnostics and 

therapeutics. 

Purpose 

 

The goal of this research is to establish a secure environment for data storage and 

sharing via Blockchain technology, perform real-time data acquisition through 

IoMT, and execute advanced data interpretation using ML algorithms. The 

solutions developed within this platform will provide clinical-grade 

recommendations to improve sleep hygiene based on the analysis of HRV, SpO2, 

and EEG metrics. The expected outcome is a comprehensive system for real-time 

monitoring, diagnostics, and health management that will facilitate the global 

decoding and treatment of sleep pathologies. 

Objectives Objective 1: To develop an integrated health monitoring platform that utilizes 

sensor fusion to detect and analyze key physiological indicators, including Heart 

Rate, SpO2, HRV, and EEG. 

Objective 2: To design Graph Attention Networks (GAT) and Denoising Diffusion 

Probabilistic Models (DDPMs) to investigate complex correlations between multi-

modal physiological signals. 

Objective 3: To architect a Blockchain-based framework to ensure decentralized, 

secure, and immutable storage of longitudinal sleep data. 

Objective 4: To develop predictive models based on Temporal Graph Networks 

(TGNs) and Neural Ordinary Differential Equations (Neural ODEs) for forecasting 

sleep disorder onset and generating personalized clinical recommendations. 

Objective 5: To engineer a high-precision diagnostic instrument utilizing Capsule 

Networks and HyperNetworks.  

Objective 6: To implement an interactive platform providing users with 

personalized health management strategies and real-time actionable insights to 

improve sleep quality. 

Expected 

and 

achieved 

results 

 

 

– Successful deployment of a comprehensive IoT sensor array for the continuous, 

real-time acquisition of sleep metrics (HRV, SpO2, and EEG). 

– Implementation of GAT to model longitudinal physiological signals by capturing 

both local and global dependencies. Deployment of DDPMs for signal 

reconstruction and denoising to enhance the precision of correlation studies. 

– A robust Blockchain system that ensures data provenance, transparency, and 

resistance to unauthorized tampering, thereby upholding stringent patient 

confidentiality standards. 



– Development of forecasting models using TGNs and Neural ODEs capable of 

triggering timely therapeutic interventions and mitigating the long-term adverse 

effects of sleep deprivation. 

– A specialized diagnostic tool powered by Capsule Networks and HyperNetworks 

for the automated detection of sleep-related pathologies with high sensitivity and 

specificity. 

– An interactive interface that translates real-time data analysis into personalized 

health interventions. 
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Usage The system is designed for the precise diagnostics and longitudinal monitoring of 

sleep pathologies, including obstructive sleep apnea (OSA), insomnia, and other 

sleep-related disorders. It enables clinicians to access real-time patient data, 

significantly reducing the time-to-treatment. Optimized for home-based use via 

wearable devices, the platform facilitates continuous observation without the need 

for clinical hospitalization, thereby improving patient comfort and reducing 

healthcare costs. The system can be seamlessly integrated into digital health 

platforms for remote consultations, utilizing cloud services for secure data 

transmission between patients and healthcare providers.The platform serves as a 

robust tool for aggregating large-scale physiological datasets, essential for training 

high-fidelity machine learning models and conducting advanced clinical trials in 

Sleep Medicine and IoMT.  The technology is scalable for integration into smart 

wearables, fitness trackers, and mobile applications, promoting sleep hygiene and 

the primary prevention of sleep-associated chronic conditions. 

Priority 

compared 

to real-

world 

alternative

s 

The project focuses on the engineering of an intelligent, real-time sleep monitoring 

system utilizing IoMT (Internet of Medical Things) devices equipped with HRV, 

SpO2, and EEG sensors. The architecture ensures high-frequency data acquisition, 

seamless transmission, and automated physiological analysis for the early 

detection of sleep disturbances. 

To enhance diagnostic precision, the system employs hybrid deep learning 

architectures, specifically: 

Graph Attention Networks (GAT) and Temporal Graph Networks (TGN) for 

modeling complex spatiotemporal dependencies in physiological signals. 

Denoising Diffusion Probabilistic Models (DDPMs) for signal purification and 

artifact removal. 

Furthermore, the system generates personalized therapeutic recommendations to 

optimize sleep quality. The integration of Blockchain technology and Edge 

Computing ensures data decentralization, robust cybersecurity, and compliance 

with medical privacy standards, providing a secure and immutable framework for 

sensitive health information. 
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