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Rapid Detection of Moisture Content in Maize Leaves
Based on Transmission Spectrum
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Abstract: In order to detect the moisture content of maize leaves quickly and nondestructively, a portable
plant leaf moisture detector was developed based on near infrared spectroscopy and wireless sensor
network. The structure was designed according to the principle of transmission spectrum. The device
could be divided into data acquisition node and data receiving node. And the ZigBee network was used to
transfer the data between them. There were three modules in the data acquisition node, including a signal
acquisition module, a signal processing module and a signal transmission module. The data acquisition
node mainly completed the acquisition, amplification and filtering of the spectral data, and then sent it to
the PDA through the master chip JN5168. The data receiving node was designed with a data receiving
module and a PDA. The signal acquisition module was the key component with a light source and a
sensor. The active LED lights in near-infrared band (890 nm and 980 nm) sent light, and the PIN type
photodiode was used to measure the transmission signal. After the signal amplification and filtering, it
was sent to the data receiving node by the ZigBee network. The parameters were calculated, including
Tyo» Tosy, ratio vegetation index ( RVI), modified normalized difference water vegetation index
(MNDWTI) and so on. The field test was conducted. The correlation between the parameters and water
content was analyzed. The best application location of maize leaves was recommended. The results
showed that the best detecting range was 70% ~80% and the resolution was 0. 3% . The detection model
was established by Ty, Tos and MNDWI, with R} =0. 854, R} =0.849, and root mean square error of
0.010 3. It could help to detect leaf moisture content nondestructively in the field.
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Tab.1 Statistical analysis result of fresh moisture

content in different parts %
AR EpIE IS PN fR/ME
JEREN 77.3 85.4 70.0
1 77.5 84.8 70.0
-2 77. 1 85.4 71.1
HAL 1 77.6 85.4 70.7
HRAL 2 77.3 84.8 70.0
HRAL 3 77.0 83.8 71.6
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Tab.2 Vegetation index calculation formula

2% Ak
X
e (DR B A 5 RVI= 1"
red
2% (F MB35 B DVI=X,, - X,,
Ul 2 e A B B Npyr = o= X
o " - X + X
B AGRE FAM MNDWE =
PSS 7R _an,r+erl_0'5
. 5 " Xrlir - Xrerl
Efﬁtlﬁ 890 nm ﬁz—lfﬁ*ﬂhéﬁ( Dl/[ggo :Xi
red
S, w Xniz _erl
2 1L 980 nm A B4 DViygy ==

T X, 2 980 nm & S 3, X, 2 890 nm & fF 5

{54 75.9% ,F KAEHJ 80% , Fe/IME N T10%

TS A R S X B AR R, T
538 A0 R AR AR AS 2 ] K R 22 AL
WL T 0 B & K E 0 HAR (%e) , BIF5E 118 % Fir R 46
M R 7K 43 KRB AT RIS, 43 il 4% 0. 1% |
0.2% .0.3% I, KPR G AR RIS ET
(&5 KR HEAT A DG P 43 A, A5 R 3 3 R,

3 Al g, 4 9l 4% 0. 1% 0. 2% 0. 3% F 2%,
VKT, Tyoo B T TEA [ R E AT 5 5K
UM, Bl SR IS 3G A OC R BUE IS K, HLAH G R %k
X E B T 0.60, M EKFREMEEN0.3%
B, Ty F Togo G R G F] - 0.91 F1 - 0. 81§88
M4 Ar K TR BE KRS B R 0. 3% AN 23 T 00 A5 78 4% B ]
LR BNERAE . 5 Ty I Togo HH EL , 440 2 A HE 15 36 50011
FHICPE I BAR, B 1 MNDWI AH G 2 £ s 2 oh, e
b FEHO A BB ZR U T — 2D B g
BB R B R R T

R3 HEEFHSARABEBETHEKEBRXESR

Tab.3 Correlation analysis between vegetation index and moisture content under different clustering accuracies (r)
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