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ABSTRACT

Modern IoT-enabled healthcare ecosystems need an adaptive and dynamic service composition
approach to overcome the challenges of the open nature of LoT-powered systems. Conventional service
composition frameworks typically rely on centralized control, lack real-time adaptability, and are
unable to effectively handle run-time dynamism and composition failures. These challenges are
overcome by utilizing self-organized service composition, a well-known bottom-up approach. The
synopsis presents a novel Self-organizing Microservices using Intelligent Learning (SMIL) model
aimed at overcoming the limitations of traditional service composition approaches in dynamic
healthcare environments powered by IoT devices. The SMIL model establishes decentralized
microservice interactions and enables autonomous service choreography without the need for
centralized control. The model integrates a hybrid machine learning framework combining Random
Forest and XGBoost to accurately classify medical conditions and prescribe treatment plans in real
time, achieving high accuracy on authentic clinical datasets. The inclusion of a deep learning agent,
supported by Self-organizing Maps (SOM) for unsupervised learning, facilitates emergent and valid
service sequences that adapt dynamically to patient requirements. The model enables predictive service
composition through learning, supporting the preloading of services and thereby reducing latency in
critical care scenarios. Further, it incorporates a multi-objective optimization algorithm, NSGA-II with
Horizontal Crossover (NSGA-II+HC), to select optimal service combinations by minimizing
execution time while considering key Quality of Service (QoS) parameters such as reliability and cost.
This research contributes to real-time, adaptive healthcare service composition in IoT-enabled
environments. The model has strong deployment potential in critical care environments, particularly
NICUs, offering a scalable and responsive solution that enhances neonatal patient safety, reduces
treatment delays, lowers waiting time and cost, and strengthens automated healthcare delivery, Future
research will aim to incorporate adaptive Quality of Service (QoS}) parameters into the service
composition process for multiple treatment plans. This enhancement is intended to provide
personalised treatment while ensuring resilient and seamless service delivery within a dynamic, 1o0T-
driven healthcare ecosystem.
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