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Abstract

Complex industrial scenes present challenges such as variable illumination, cluttered backgrounds, and small targets, making it
difficult for traditional computer vision detection models to balance detection accuracy and lightweight deployment requirements.
This paper reviews four types of lightweight detection methods based on network architecture optimization, model compression,
transfer and few-shot learning, and multi-modal fusion. It compares the advantages and disadvantages of various methods, analyzes
key issues and solutions in combination with application practices, and verifies the effectiveness of the methods through the
construction of an evaluation index system and comparative experiments. The research shows that lightweight methods integrating
multiple technologies can better adapt to complex industrial scenes, achieving a balance between accuracy and efficiency, and
providing theoretical support for the implementation of intelligent and lightweight industrial detection.
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