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Tea geometrid damage based on hyperspectral technology
LIU Jian-xiong®, LI Ming* %, TAO Dong-cai'”, PENG Zuo-nan®, LIU Zhong-hua?, LI Lin', HUANG Nan*

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, CDIna 2.National Research Center of
Engineering Technology for Utilization of Botanical Functional Ingredients, Changsha 410128, CDIna; 3.Hunan
Nong you MacDlInery Group, Shuangfeng, Hunan 411500, China; 4.Agricultural Equipment Zhuzhou Combine Co. Ltd.,
Zhuzhou, Hunan 412003, China)

Abstract: Through comparison and analysis a series of hyperspectral data of tea garden wDIch was different level eat by
tea geometrid, found in red edge peak area (680-790 nm) and blue edge peak area (520-580 nm) of spectral characteristic
parameters is quite obvious, and find out the DIgh spectral parameters change with tea leaf area index, established the
corresponding degree of tea looper defoliation fitting model. Experimental results show that tea looper eating different
level of tea and tea tree leaf area index exists significant correlation, of wDIch the SD+(The red edge peak area integral
value of a derivative) of the relative change rate maximum, it can effectively reflect the severity of the tea is tea looper
defoliation, the real value and the correlation coefficient between the predicted values of the model is 0.93, mean value of
relative error is 4.46%.
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Table 1 The control of the hyperspectra’s parameters between the reference group and the experimental group

SDr/ SDb _(SDr — SDb)/

(680~790nm) (SDr + SDb)
(Rb) (Db) (Dr) (SDr)
(b) (SDb) (Rr) ()

A 0.118 553.0 0.003 0.094 0.638 782.0 0.012 0.617 6.505 0.733

B 0.032 552.0 0.001 0.017 0.087 779.0 0.001 0.078 4.627 0.644

1%  72.800 0.2 77.400  82.200 86.300 0.4 85.800 87.300 28.900 12.100
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Table 2 The analysis of nonlinear fitting regression model of Leaf area index and Hyperspectral parameters

R Sig.
Rb y = =20 226x° + 4 740.2x* —285.87x + 5.529 6 0.787 <0.001
Db y = —-8x10%3 +5x10°x* - 7 488.6x + 3.719 0.804 <0.001
SDb y =-34309x° + 6 116.2x* - 258.08x + 3.430 8 0.875 <0.001
Rr y=-66.317x" + 71.673x* — 12.767x + 1.162 2 0.898 <0.001
Dr y ==1x10"x® + 237 745x* = 1 101.7x + 1.883 9 0.969 <0.001
SDr y = =77.349x° + 80.467x* — 14.159x + 1.218 5 0.995 <0.001
SDr/ SDb ¥y =-0.525 4x° + 8.429x° — 42.902x + 71.711 0.736 <0.001
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Fig.2 Contrast among different model of DI spectral

characteristic parameters
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