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Research on Classification of Pest and Disease Tree Samples Based on
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Abstract In this study, a set of tunable hyperspectral lidar system with 91 channels, spectral resolution of 5 nm,
wavelength range of 650—1100 nm, and high biological safety is built, and the detection experiments of forest tree
samples such as Ailanthus altissima, Pinus yunnanensis, and Koelreuteria paniculata are completed. The target
echo intensity is detected through experiments, and the target spectral reflectance is obtained. Finally, the support
vector machine classifier is used to classify and identify different types of healthy and diseased samples. The
classification accuracy of Ailanthus altissima samples can reach 96. 98% . The classification accuracy of Pinus
yunnanensis samples can reach 91.21%, and the classification accuracy of Koelreuteria paniculata samples can
reach 66. 21% . The experimental results have research significance and reference value, and provide a new
development direction for forestry pest monitoring.
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selection; signal processing
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Fig. 1 Schematic of hyperspectral lidar
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Table 1 Main parameters of hyperspectral lidar

Parameter Value
Spectral range/nm 400-2400
Spectral resolution/nm 2—10
Beam divergence/mmrad 0.4
Beam diameter/mm 10
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Fig. 2 Sample example of hyperspectral lidar data acquisition
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Fig. 3 Reflectivity of surface of healthy and infected samples. (a) Ailanthus altissima; (b) Pinus yunnanensis ;

(¢) Koelreuteria paniculata paniculata
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Fig. 4 Classification accuracy trend of healthy tree samples and infected tree samples under different ¢ values.

(a) Ailanthus altissima ; (b) Pinus yunnanensis; (c¢) Koelreuteria paniculata
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Fig. 5 Classification accuracy trend of healthy tree samples and infected tree samples under different C values.

(a) Ailanthus altissima ; (b) Pinus yunnanensis; (c) Koelreuteria paniculata
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Table 2 Classification accuracy of test set sample data

Classification

Test set sample Parameter

accuracy
Ailanthus altissima =2 ", C=47 0.9698
Pinus yunnanensis c=2*',C=18 0.9121
Koelreuteria paniculata ¢=2""", C=48 0.6621
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