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Abstract: loT-based environmental monitoring systems are crucial infrastructure for early forest fire warnings, playing a
decisive role in preventing disaster spread. However, field-deployed terminals face limitations in communication band-
width, computational power, and energy supply, hindering both real-time transmission of high-resolution images and on-
device deployment of complex neural networks. This paper proposes an edge-cloud collaborative forest fire recognition
method. Lightweight recognition and offloading models are deployed on terminals. Most images are processed locally at

the edge; only images challenging for the lightweight model are offloaded via the IoT network to a cloud center for recog-
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nition. This balances recognition accuracy with the core IoT requirements of low latency, low bandwidth, and energy effi-

ciency. The designed lightweight fire recognition model integrates Ghost Module and ShuffleNetv2, enhanced with an Ef-

ficient Channel Attention (ECA) module, significantly reducing computational and storage demands. To improve offload-

ing decision effectiveness in dynamic IoT environments, a Noisy Double Proximal Policy Optimization (NDPPO) algo-

rithm is proposed to train the offloading model. Comparative experiments validate the effectiveness of this lightweight

collaborative recognition approach for loT-based forest fire monitoring.

Key words: forest fire identification, lightweight model, collaborative identification, strategy optimization algorithm, loT

monitoring terminal
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