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Table 1 Result of stepwise regression model
Model Feature wavelength R? RMSE
1 wavelength 1151 0.935 1.374
2 wavelengths 1151, 1403 0. 962 1.074
3 wavelengths 1151, 1403, 1492 0.976  0.815
4 wavelengths 1151, 1403, 1492, 1471 0. 980 0.756

B LAl RUE, M3 2 Aok 3 AR AE I i T g
FIT BERCAT 52 PR 43 o 25 I B 22 01031 A ) 2Ke B 11 25 A
BAS, BEEE 1 151 #1403 nm fE Ky 57K 50 % PIAHC Y 2 4
K

R BB MG R H b KO8 1 150 #1400
nm, NEIEREEAE ., K 60 i RFEIAEFTMMEEMLL 2 11
B BERL R 53 S AR AT A . WA B Y R* FI RMSE 1%
B 2,

®2 ETHIERKNEEMBANER
Table 2 Results of modeling and prediction

based on feature wavelengths

Calibration set Predicton set

Wavelength -

R? RMSE R? RMSE
1151, 1403 0.966 1. 276 0. 960 1. 324
1150, 1400 0. 965 1. 301 0. 954 1. 394
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Table 3 Modeling results for different bandwidths

Bandwidth Linear regression equation R? RMSE
10 y=226.276+292. 37221 150 62. 6912 400 0.961  1.343
25 y=237.591+293. 90821 150 T 75. 411x1 400 0.966  1.253
50 y=275.305+315. 26421 150 T85. 431x1 400 0.964  1.286
100 y=261.361+269. 39221 150 T126. 18221 400 0.961  1.335
200 y=258.446+214. 79721 150 T205. 53221 400 0.948  1.548
300 y=204.405—240. 87421 150 T762. 53521 400 0.924  1.875
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Fig. 1 Scatter plots of moisture reference and predicted values for calibration
set (a) and prediction set (b) with 25 nm bandwidth filter
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Table 4 The effects of central wavelength drift on model prediction errors for
25 nm bandwidth filter centered at 1 150 and 1 400 nm
Drift 0 0.01 0.03 0. 05 0.07 0.09 0.1 0.2 0.3 0.4 0.5
RMSE 1. 253 1. 255 1. 267 1. 292 1. 327 1. 374 1. 400 1. 769 2.254 2.79 3.368
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Key Parameters for Maize Leaf Moisture Measurement Using NIR
Camera With Filters Based on Hyperspectral Data
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2. Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education, China Agricultural
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Abstract To provide effective technical means for the study of the crop growth in water stress response mechanism, drought
monitoring, and precision irrigation, moisture content detection in different regions of maize live crop leaves and near the canopy
is achieved. The large volume, large weight, low luminous flux hyperspectrometer is difficult to achieve live detection in the
field. The small volume. small weight, high luminous flux NIR camera with filters to make it wavelength-resolved is expected to
achieve live leaf moisture content imaging detection in the field. Based on the near-infrared hyperspectral data of live maize
leaves, this study is to investigate the key parameters, including the characteristic wavelength position and number, bandwidth
and offset limit. Among them, the simulation data of different bandwidths are based on the filter light transmission distribution
function; the simulation data of the center wavelength shift under fixed bandwidths are based on the interpolation method. The
research results showed that the feature wavelengths are 1 150 and 1 400 nm respectively, and the bandwidth is less than 100
nm, which can meet the requirements and find the filter products that meet the parameter conditions. When the bandwidth was
25 nm, the model set’ s determination coefficient (R?) and root mean square error (RMSE) were 0.968 and 1.245%,
respectively, and the prediction set was 0. 960 and 1. 298 % , respectively. To infer that the model built with the filters is affected
by the ambient temperature, the model within a fixed center wavelength is used to predict the simulation data of different offsets.
When the drift was 0. 05 nm, the model prediction errorunder non-drift conditions was about 3% , which could be neglected. The
relationship between the center wavelength drift of the filter and the temperature is equivalent to that the ambient temperature in
the range of 50 “C has little effect on the detection results. Thisresearch provides important technical parameter support and
working range for the NIR camera with filters to form a multispectral imaging system detection device. The device’s construction
has been started, and the realization of the device can provide new and effective means for modern agricultural crop physiology

and production research.
Keywords NIR hyperspectroscopy; NIR camera; Optical filter; Live leaf; Moisture content
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