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Abstract

This study designed a modular integration framework for unified management of emergency data generated from various
heterogeneous wearable devices used by paramedics. The proposed framework consists of two layers: a device interface plugin
layer and a platform integration layer. The plugin-based structure automatically detects multiple communication interfaces such
as USB, Serial, Wi-Fi, and BLE, enabling standardized data processing across devices. The platform integration layer is designed
with a Service Gateway-Service Broker—Service Binding architecture, which manages data registration, authentication, and
status monitoring, while a message-broker-based streaming mechanism ensures stable and scalable data transmission. This
design establishes a structural foundation that enables reliable integration of diverse wearable devices in emergency
environments and supports both real-time data processing and system scalability.
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