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Aircraft contrail detection based on satellite-borne hyperspectral
images

XIE Shu-Xin"?, LI Peng-Fei', ZHAO Si-Wei', LIAN Xiao-Ying'?, SUN De-Xin"*
(1. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Aircraft contrail detection remains crucial for maintaining airspace safety and addressing the greenhouse ef-
fects caused by the aviation industry. Existing methods for detecting aircraft contrails primarily relied on the radiance or
temperature differences between specific channels in multispectral images. But they did not fully exploit the potential of
spectral features. The advancement of satellite-borne hyperspectral imaging technology has provided a new data founda-
tion for aircraft contrail detection. However, methods that rely solely on either the spatial or spectral dimension of the
image are unlikely to achieve satisfactory results in the task of aircraft contrail detection using satellite-based hyperspec-
tral imagery. Therefore, a detection algorithm for potential aircraft contrails was explored using shortwave infrared hy-
perspectral images from the GF-5 AHSI. A spatial-spectral feature extraction method was proposed, which utilized the
complementary nature of spatial and spectral information in hyperspectral images. The method achieved an accuracy of
over 97% and a false alarm rate of less than 2% on GF-5 hyperspectral image data. It not only provides an innovative
technical approach for aircraft contrail detection, but also offers valuable insights for future researchers and promotes
further development of hyperspectral imaging in practical applications.
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Fig. 2 Detection results of the wake edge and merging connection: (a) original image; (b) Detected edge discontinuity; (c)

merge detected edges with the same parameters
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from aircraft
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Fig. 8 Experimental results of the proposed method on GF-5 SWIR images: (a) Scene 1: GF-5 SWIR (thin cloud background) ;
(b) Scene 2: GF-5 SWIR (non-uniform interference) ; (c¢) Scene 3: GF-5 SWIR (sea background) ; (d) Scene 4: GF-5 SWIR
(thick cloud background )
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