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Fig. 1 Struction of line-scan HIS system
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Fig. 2 Hyperspectral image and reflectance of tomato leaves
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Fig. 3 Hyperspectral image and reflectance

of tomato leaves
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Table 1  Activity of POD in tomato leaves/U + g~'

FEARSH)  FEAR  ®mKME f/ME WE bRz

FeAfbk 140 827.12  273.14  475.13  101.90
KR 100 827.12  273.14  475.85  99.84
SoRIIE S 40 675.16  278.68  473.32  108.18
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Do

DOSC-PLS % ) R, >} 0.978 5, RMSEC 3 71.27 U
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1 B AU AT LA A IE RN T 4 ) B 5 28 (A 5

S 10007 ()
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Table 2 Comparative analysis of six pretreatments

. N BIFE4E T4
h;%f ‘ﬁﬁ%%ﬁ R RMSEC/ R RMSEP/
o ¢ (Ueg™ Po(U.eghH
SG - 3 0.7919  47.23 0.5817  70.29
SNV 3 0.8165  45.72 0.4279  73.22
MSC 3 0.746 1  54.39 0.5931  69.81
1-Der 2 0.797 4 46.08 0.684 6  57.47
2-Der 2 0.8254  43.87 0.597 3 69.48
DOSC 3 0.9785  71.27 0.8717  38.26
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Fig. 4 Prediction values of DOSC-PLS model
(a): Prediction of DOSC-PLS model for modeling set;
(b): Prediction of DOSC-PLS model for prediction set
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SEP J3 37.80 U~ g™', TINALCRE WA 5 i,

Table 3 Comparative analysis of four prediction models

Hin EWs/ (7. o) BER BUlR
R.  RMSEC/(U-g 1) R,  RMSEP/(U-g 1)
DOSC-SPA-MLR 8/— 0.931 4 38.01 0.901 4 43. 25
DOSC-SPA-PLS 8/— 0.989 5 70. 28 0.935 3 37. 80
DOSC-SPA-BPNN 8/ — 0. 860 2 50. 91 0.889 7 49. 39
DOSC-SPA-LS-SVM 8/(207.353 8, 6.762 14) 0.852 9 55.27 0.838 6 58.92
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PR, DR e 5 SRR S b mT LRI P 5 06 3 P R SR I 3 1Y
Gt A5 B, 454 DOSC-SAP-PLS 25 4 48 780 it 7 i 1

JrH POD B A T HRs R
3 iR

JOLFH 5 T R AR 4 5 At 2 07 % PLS, MLR,
BPNN #1 LS-SVM 528 1 # it A POD {24 ) PR Jo it
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Fig. 5 Prediction values of DOSC-SPA-PLS model
(a): Prediction values of DOSC-SPA-PLS model for modeling set;
(b): Prediction values of DOSC-SPA-PLS model for prediction set
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Detection of Activity of POD in Tomato Leaves Based on Hyperspectral

Imaging Technology

FANG Hui, ZOU Qiang, HE Yong, LI Xiao-li*

College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China

Abstract

Activities of POD in tomato leaves were measured rapidly using hyperspectral imaging technology combined with che-

mometrics method. Operation process was: extracting spectra curve, pretreatment of spectra data, extracting characteristic

wavelengths with SPA, and establishing prediction model for determining POD activities. In comparison with other methods
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such as SG, SNV, MSC, 1-Der and 2-Der, DOSC was the optimal pretreatment. It was shown in this research that SPA-PLS
model was the optimal effective model among all models (SPA-MILR, SPA-PLS, SPA-BPNN and SPA-1.S-SVM) for forecasting
POD activities. The model was based on reflectance information of effective wavelengths (443, 464, 413, 410, 401, 402, 426
and 926 nm) extracted by SPA. Rp and RMSEP were 0. 935 3 and 37.80 U+ g !, respectively. The result indicated that it was
feasible to determine the POD activities with hyperspectral imaging technology, and the prediction accuracy of model was satis-

factory. It was a new method for dynamic observation of POD activities and growth state of tomato.

Keywords Hyperspectral imaging technology; Tomato; Direct orthogonal signal correction (DOSC); Continuous projection al-
gorithm (SPA); Partial least squares (PLS); Peroxidase (POD)
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