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Research on the detection method of over limit and lodging of railway protective forest based on
infrared sensing array
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[Abstrac] This paper introduces a dual—band collaborative detection method that integrates long—wave infrared
(LWIR, 8—14um) and short—wave infrared (SWIR, 1—3um). By constructing a two—dimensional evaluation
model of the vegetation temperature field anomaly index (VTAI) and structural deformation index (SDI), this
method accurately identifies the risk of wind—swept downfalls in protective forests. The study designs a
multi—spectral infrared sensor array system that integrates an LWIR thermal imaging module and a SWIR
hyperspectral imaging module. By combining radiation transfer models with 3D point cloud reconstruction
technology, a quantitative evaluation system for the risk of wind—swept downfalls is established. Experiments
show that this method improves detection accuracy by 27.3% compared to traditional single—band methods and
can identify early signs of downfalls up to 48 hours earlier.
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