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Fig. 1 Acquisition system of hyperspectral imaging

Table 1 Key performance parameters of spectrometer
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Table 2  Statistic values of chlorophyll contents
of leaves on different layers
RRME RAME CFHH HOTRERE
First leaf 35.2 24.9 30. 3 3. 39
Second leaf 40.0 30. 7 35.2 3.07
Third leaf 42.2 32.3 37.5 2.90
Forth leaf 36.9 26.2 32.5 3.30
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Table 3 Spectral vegetation indices and authors

Spectral vegetation indices Authors
PRI=(R350 — Rs31) /(Rs50 + Rs31) Gamon et al. (1992)
SIPI= (Rs00 — Ru50) / (Rsoo — Reso) Penuelas et al. (1995)
MTCI= (R753.75 — R70s.75) / (R70s. 75 — Res1. 25) Dash and Curran (2004)
GNDVI= (Rg01 — R350) / (Rso1 + Rs50) Gitelson et al. (1996)
PSNDa= (Rso0 — Rgs0) / (Rsoo + Reso ) Blackburn. (1998)
PSSRa= Rs00/Rsso Blackburn. (1998)
HNDVI= (Rgs7 — Rgss) / (Rgo7 + Ryes) Oppelt& Mauser. (2004)
NDVIL670: 800) = (R ;. — Ryea) / (Ruir +Riea) Rouse et al. (1973)
VARI#» = (R560 — Rs70) / (Rs60 + Re70 — Ruys50) Anatoly et al. (2002)
CARI=[(R700 —Rs70) —0. 2 % (R7o0 T Rs70) ] Kim et al. (1994)
TCARI=3 % [ (R700 —Rs70) —0. 2 % (Ry0 — Rs50) * (Ry00/Re70) ] Haboudane et al. (2002)
OSAVI=[(1+0.16) % (Rgoo —Rg70) ]/ (Rsoo T Rs70 +0.16) Rondeaux et al. (1996)
MCARI=[ (R700 —Rg70) — 0. 2 % (R700 —Rs50) ] % (Rz00/Rg70) Daughtry et al. (2000)

TCARI/OSAVI=3 % [ (R700 — Rg70) —0. 2 * (R700 —Rs50) * (R700/Rg70) ]/
[(1+0. 16) % (Rgm) 7RG7(] )]/(Rg()o +R57() +0.16)

MCARI/OSAVI=[ (R700 —Rs70) —0. 2 % (R700 —R350) ] ¥ (R700/Rs70)/
[(1+0.16) * (Rsoo —Re70) 1/ (Rsoo + Rero 0. 16)

Haboudane et al. (2002)

Daughtry et al. (2000)

Table 4 Correlation coefficients between chlorophyll content and spectral indices

CARI MACRI MCARI/OSAVI TCARI TCARI/OSAVI MTCI
AR —0.816"* —0.733" " —0.833" " —0.775" " —0.865"* 0. 800" *
K H —0.639*~ —0.630"* —0.648" —0.621"~ —0.644"* 0.685**
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Fig. 2 Prediction modeling of chlorophyll Fig. 3 Verification modeling of chlorophyll

content of maize in the plot content of maize in the field
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A Field-Based Pushbroom Imaging Spectrometer for Estimating
Chlorophyll Content of Maize

ZHANG Dong-yan'" ?, LIU Rong-yuan® *, SONG Xiao-yu’, XU Xin-gang’, HUANG Wen-jiang®, ZHU Da-zhou®,
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Abstract As an image-spectrum merging technology, the field-hperspectral imaging technology is a need for dynamic monitoring
and real-time management of crop growth information acquiring at field scale in modern digital agriculture, and it is also an effec-
tive approach to promoting the development of quantitative remote sensing on agriculture. In the present study, the hyperspec-
tral images of maize in potted trial and in field were acquired by a self-development push broom imaging spectrometer (PIS). The
reflectance spectra of maize leaves in different layers were accurately extracted and then used to calculate the spectral vegetation
indices, such as TCARI, OSAVI, CARI and NDVI. The spectral vegetation indices were used to construct the prediction model
for measuring chlorophyll content. The results showed that the prediction model constructed by spectral index of MCARI/OSAVI
had high accuracy. The coefficient of determination for the validation samples was R* =0. 887, and RMSE was 1. 8. The study

indicated that PIS had extensive application potentiality on detecting spectral information of crop components in the micro-scale.
Keywords Hyperspectral imaging; Vegetation indices; Corn; Chlorophyll content
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