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Abstract: Railway inspection is characterized by extensive inspection areas, diverse types of inspections, and a heavy workload. Traditional

manual inspection methods suffer from limitations such as single-line approaches, low efficiency, and safety risks to personnel. To address these

challenges in identifying external environmental potential hazards along railway lines, we proposed an automatic detection and boundary

extraction method of plastic greenhouses along railway lines based on YOLOv11 model. Experimental results demonstrate a classification accuracy

0f 0.863 for plastic greenhouse potential hazards. We validated the model using high-resolution satellite and UAV images along key railway

projects, including the Baocheng Line, Longhai Line, Xiyan High-speed Rail, and Xikang High-speed Rail. This model effectively detects

plastic greenhouse potential hazards, accurately extracts their boundaries and geographical locations, thereby enhancing inspection efficiency

and quality, and ensuring railway operation safety, which can provide robust technical support for railway safety management.
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