$42% a4 o A # Vol. 42, No. 4
2020 4F 8 A OPTICAL INSTRUMENTS August, 2020

XEHS: 1005-5630(2020)04-0007-07 DOI: 10.3969/j.issn.1005-5630.2020.04.002

AL AN SRR BB =y
SR AR RN

T e Futy, £ 4R, B F
(=RIRE R Y S5 FE 820, =/ BW 650000)

FE: #3873 ML REB AN BT G4 et B P AR T &, FFBE TN LR A
B FF TR H— A SRR TR F &, RET 900~2100 nm AL EEE A 110 A8 L4
Fot J 09 g R4 12 B, % SG(Savitzky-Golay ) F# . % A #4H& E(MSC) Aotz EA R
X H(SNV)3 ARG, 5 A& Lhx D =F=)2(PLSR) A f= BP AP 2 WAHER, F
i3 JA ) )2 % 4 (regression coefficients, RC ) ik £ A B3 PR BUF /LR K, RIAHZ 3 AL
ey R ELTRM AR, ERER. EERAAEAKBEEEMENER T, 2L THARE
(MSC )74k 22 5% 5.4 BP A% % M %AL T TN 2R 4T, T Lk Z ZE R 4 09791, HHik
iZ£ % RMSE % 03723; EATHIEE KMEGEA P, 2 SG TR R E 5094 22 W &AL
AT AR B, FAMERT RZHK R H 09658, ¥irikiz £ RMSE # 0.4759; IiE T H/E
W B LES BP AP Z MBE TR 5 AR B S 0B R TR 42 RABE R K, B W AR AB AR K IR,

Vs, RS E,

KR LAET R, A KR, ki BRI =%=)2(PLSR); BPAWZM%
FRESES: 04334 XEFRER: A

Efficient determination of water content in potato leaves
based on spectroscopy technology

YU Xufeng, LIHongmei, ZHUO Wei, FENG Jie
(College of Physics and Electronic Information, Yunnan Normal University, Kunming 650000, China)

Abstract: The determination of moisture content in potato leaves using spectral technique was
studied in this paper. Spectral signatures of one hundred and ten fresh potato leaves in the
wavelengths of 900-2 100 nm were acquired by the spectral device. Then, the moisture content was
measured by the drying method.The near-infrared reflection spectrum information was corrected by
the Savitzky-Golay (SG) smoothing, multiplicative scatter correction (MSC) and standard normal

variable (SNV) correction. The quantitative relationship between spectral information and moisture
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was built by partial least squares regression (PLSR) and BP neural network respectively. The

effective wavelength was identified by regression coefficients (RC) and corrected by three

pretreatment methods. Then the PLSR and BP neural network models were built respectively. The
results showed that for full wavelengths-based models, MSC-BP model performed the best with the
coefficient of determination (Rz) 0f 0.9791 and the root mean square error (RMSE) of 0.3723 in the
prediction. For selected wavelengths-based models, it was the SG-BP model that obtained the
optimal result. The R value was 0.965 8 and the RMSE value was 0.475 9 in the prediction. This

experiment verified that the prediction results of the model established by combining the

characteristic band with BP neural network were not different from those of the model established

by the whole band, so it could greatly reduce the computation and improve the efficiency.

Keywords: potato leaf; moisture content; spectrum; partial least squares regression( PLSR) ;
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Fig. 1 Schematic of hyperspectral imaging system
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Fig. 2 Reflectance spectra of potato leaves
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Tab.1 Descriptive statistics of moisture
content in the potato leaves

g HEAR BoRIE/% B/MEY% FE% R 2%

BEEA S 110 92.35 80.00 86.82 2.579
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Fig. 3 Comparison of prediction results by PLSR models

with whole spectra
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Tab. 2 All-band data PLSR model prediction results with different methods
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Fig. 4 Comparison of prediction results by BP neural network
models with whole spectra
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Tab.3 All-band data BP neural network mode pre-
diction results with different methods
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Fig. 5 Comparison of prediction results by PLSR models with
extracted spectra
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Fig. 6 Prediction results by BP neural network models with
extracted spectra
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Tab.4 Prediction results of different methods feature band PLSR model
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