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Executive Summary

Cloud-dependent smart homes may have limited functionality during Internet
outages, while allowing artificial intelligence (Al) to control devices directly makes
control and verification difficult. This project therefore develops an Edge—Cloud
architecture for context-aware smart homes, distributing processing between Edge
and Cloud resources while making the Backend Orchestrator the sole channel for
device commands. The prototype integrates image analysis, context management,

voice interaction, Home Assistant, and devices within a single room.

Edge FAST and Cloud Fast achieved 95th-percentile response times (P95) of
10.64 and 13.51 seconds, meeting their respective limits of 15 and 20 seconds. Cloud
Deep returned a result or structured timeout within 50.21 seconds, below the 120-
second limit. Backend testing passed 102/119 trials (85.7%). However, routing
accuracy was 74/104 (71.2%), and Direct Local selection accuracy was 15/30 (50.0%),
both below their targets. The smart plug and smart bulb each passed 30/30 trials. Fall
detection passed 12/30 cases, below the required 24/30; therefore, the live fall-

detection path remained disabled.

Of the 31 engineering requirements, 10 passed, 14 were partially met, five
remained unverified, and two failed: ER-P-04 for routing and ER-S-01 for caller
authorization. The prototype integrates the main components, but routing,

authorization, and test-evidence coverage require further improvement.

Keywords: Edge—Cloud architecture, context-aware smart home, Edge

Intelligence, Cloud Intelligence, Backend Orchestrator, Internet of Things (IoT)
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