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Research on Intelligent Flame Target Recognition Technology Based on Lightweight GPT
Zhao Hebin
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Abstract: Flame recognition plays a critical role in early fire monitoring systems. However, under conditions such as drastic
illumination changes, cluttered backgrounds, or weak fire sources, traditional recognition models often suffer from delayed
responses or inaccurate judgments. Lightweight GPT models, benefiting from stronger global feature extraction and semantic
representation capabilities, combined with structural compression and streamlined attention mechanisms, are able to maintain
high recognition accuracy with low computational cost on edge devices. To address the challenges posed by dynamically
changing flame shapes, blurred edges, and complex color—texture characteristics, this study focuses on model structure
optimization, feature encoding reconstruction, and inference efficiency enhancement, and establishes a system-level validation
framework. In multi-scenario tests, YOLO series models are used as benchmark baselines for performance comparison.
The results indicate that lightweight GPT demonstrates superior performance in feature understanding and robustness under
complex scenarios, providing a reliable technical pathway for the practical deployment of intelligent fire early-warning
systems.
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