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DETERMINISTIC EDGE CONTROL FOR AI
AGENTS VIA MODEL CONTEXT PROTOCOL

OVER MQTT

Simeon Monov, Emre Myumyun

Abstract. The integration of Artificial Intelligence (AI) agents with the In-
ternet of Things (IoT) represents a paradigm shift from static, rule-based au-
tomation to dynamic physical orchestration [1]. However, bridging probabilis-
tic Large Language Models (LLMs) with deterministic hardware endpoints in-
troduces severe reliability challenges, most notably the risk of models generat-
ing structurally invalid parameters during execution. To address this, we pro-
pose a standardized integration architecture utilizing the Model Context Protocol
(MCP) over the Message Queuing Telemetry Transport (MQTT) protocol [2].
By explicitly constraining the AI’s action space with strict JSON schemas, the
framework prevents hallucinated or malformed commands. Transmitting these
structured JSON-RPC payloads over MQTT ensures minimized jitter, high tem-
poral consistency, and the deterministic low latency required for safe, reliable
real-time edge computing.
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