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Fig. 1 Hyperspectral image system
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Table 1 Algorithm of different spectral parameters
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Fig. 2 Spectral profile from the hyperspectal image of some region in tea plant’s leaves
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Table 2 Descriptive statistics for sample measurement
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Table 3 Chlorophyll content model of tea leaves

, y KIS it
TR AR % RMSE R RVSE
CARI S(CARI) =—0.351 X CARI +125.7 0.812 6 10. 75 0.730 2 10.6

FPI Sf(FPI) = 8.53 X FPI —6 073 0.777 2 11. 61 0.743 0 10. 39
MSAVI2 SMSAVI2) =—50. 2 X MSAVI2+69. 97 0.843 3 9.918 0.832 3 8. 601
NDVI S(NDVI) =—350.9 X NDVI —0. 415 2 0. 846 4 9.828 0.8321 8. 607
RDVI f(RDVI) = 16. 89 X RDVI — 52. 52 0.843 5 9.913 0.794 9 9.415
RVI S(RVI) =—270.9 X RVI + 250. 4 0. 846 6 9. 820 0.829 0 8. 680
TVI fCTVI) =—0.079 24 X TVI +118. 3 0.845 9 9. 842 0.797 2 9. 369

2.5 MEZRFENHEHN

RIS I R 6 = e R e T R T
R KA MSAVI2 BEAREA G R M R & &
B AR R AR R TR S, A4t
F A RA AT @M AHA . DB — KR B R &
3R . MIE 3, LRI AT A 2 n T BRFM . oo -
BESRINTHRTSEESR. M EmTRESEm T
KSR E . B TR A B R 4 . HL AR
AR PN S AR B oy PR S I L, DR
B AN X A I MR A A TG O . T3 oh s W i Sk %
IR IHAUUE M SRR A E AT, 2R dt
2R B ST AS ) SF IR s, MRVAR B A, AR
MSAVI2 FFOI AR FT LA Ay o b Al 5 1L i e R T 2 R 1Y
OIS I F LR R S A AR I R LA R it — 45 Ry 4y
A ) 5 B IRSS .

Fig.3 Distribution of the chlorophyll on the leaf
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Measurement of Chlorophyll Content and Distribution in Tea Plant’s Leaf
Using Hyperspectral Imaging Technique

ZHAO Jie-wen', WANG Kai-liang' . OUYANG Qin', CHEN Quan-sheng®*
1. School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China
2. Chinese Academy of Agricultural Sciences. Institute of Agricultural Recourses and Regional Planning, Key Laboratory of

Plant Nutrition and Fertilization, Ministry of Agriculture, Beijing 100081, China

Abstract Chlorophyll content and distribution in plant’s leaves is an important index in estimation of plant nutrition informa-
tion. In the present work, chlorophyll content and distribution in tea plant’s leaves were measured by hyperspectral imaging
technique. First, hyperspectral image data were captured from tea plant’s leaves; then seven kinds of algorithms were used to
extract the characteristic parameters from hyperspectral image; finally, seven fitted models were developed using the characteris-
tics vectors and the reference measurements of chlorophyll contents respectively. Experimental results showed that the MSAVI2
model is superior to other models, and the results of the MSAVI2 model was achieved as follows: R=0. 843 3 and RMSE=
9. 918 in the calibration set; R=0. 832 3 and RMSE=38. 601 in the prediction set. Finally, the chlorophyll content of each pixel
in image was estimated by the fitted model, and the distribution of chlorophyll content in the tea plant’s leaf was described by
pseudo-color map. This study sufficiently demonstrated that the chlorophyll content and distribution in tea leaf can be measured

by hyperspectral imaging technique.
Keywords Hyperspectral image; Tea leaves; Chlorophyll; Modified second soil-adjusted vegetation index(MSAVI2)
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