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Application of New Communication Technology in Fire Fighting
Command Decision-making under Extreme Conditions

Ronghui Yan
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Abstract

Addressing extreme firefighting scenarios involving base station failures, terrain obstructions, and intense interference, this
study proposes a command communication system integrating airborne-ground Mesh access, portable satellite backhaul, and
edge computing. Methodologically, a comprehensive platform constructed within combustion chambers, smoke corridors, and
shielded darkrooms replicates forest terrain undulations and high-rise building response protocols. Key metrics including coverage,
connectivity, and service capacity are collected to validate dual-path adaptive switching between public networks and satellite
communications. Results demonstrate: end-to-end video transmission latency within buildings remains below 500ms via single-
channel links, satellite backhaul latency stays under 2 seconds, and command transmission success rate reaches 98%. Comparative
analysis shows response time reduced from 15 minutes to 3 minutes, resource allocation accuracy improved from 70% to 92%, and
rescue time shortened by 25%. The system maintains continuous command linkages during public network failures, significantly
enhances decision-making efficiency, and provides reliable communication infrastructure for cross-regional coordination.
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