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DETECTION OF SPAD VALUE OF CUCUMBER LEAVES BASED
ON VISIBLE/NEAR INFRARED SPECTROSCOPY TECHNIQUE

LIU Fei, WANG Li, HE Yong, BAO Yi-Dan
( College of Biosystems Engineering and Food Science, Zhejiang University , Hangzhou 310029, China)

Abstract: For the rapid detection of SPAD value of cucumber leaves, the calibration model of SPAD value was built by
using visible and near infrared ( Vis/NIR) spectroscopy technique and chemometrics methods. Different calibration methods
were used to build the model in the whole wavelength region. The results indicate that the optimal performance is achieved
by least squares support vector machine( LSSVM) model, and the correlation coefficient (r) and root mean squares error of
prediction ( RMSEP) are 0. 9583 and 0.9732, respectively. Via the analysis of correlation coefficients between the spectral
reflectance and SPAD values, and the regression coefficients of partial least squares (PLS), two characteristic wavelength
bands (531 ~581nm and 696 ~716nm) and four characteristic wavelengths (556, 581, 698 and 715nm) were obtained.
LSSVM was used to the aforementioned wavelength bands and wavelengths. The results indicate that the characteristic wave-
length bands can achieve a better performance with r of 0. 9338 and RMSEP of 1. 1370. The prediction results are similar to
the whole wavelength region model, while, the performance of LSSVM model with four characteristic wavelengths was not
satisfying. Calibration method of using characteristic wavelength bands can largely reduce the calibration computation, and
increase the calibration speed. Hence, it is more effective to use characteristic wavelength bands for the detection of SPAD
values of cucumber leaves.
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Fig.1 Vis/NIR spectra of cucumber leaves
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Fig.2 Residual variance analysis for cucumber leaves samples
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Table 1 Principal parameters in PLS analysis

ERFH RE ZHFERE FETHE RE  RIFERE
1 6.750 68.711% 6 5.178  92.594%
2 4244 BL8TI% 7 6.457  93.004%
3 3.548  85.310% 8 7.141  93.437%
4 3.480  90.095% 9 7.689  93.813%
5 4.410  91.561% 10 8.357 94.024%
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Table 2 Prediction results with different calibration meth-

ods
BEEE HEAXRE RIEBYMRRE BHEXRER BSFRRE
BPNN  0.9472 1.1652 0.9457 1.1759
LSSVM  0.9638 0.9719 0.9583 0.9732
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Fig.3 Prediction results of SPAD values using BPNN model
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Fig.4 Prediction results of SPAD values using LSSVM model
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Table 3  Prediction results of SPAD values with whole
wavelength region, characteristic wavelength
bands and characteristic wavelengths

WK (nm) HIEM ﬁ?;ﬂﬁ bt Tﬁiﬂ{lﬁaﬁ
XEH  BREE OXER REx
400 ~ 1000 0.9638  0.9719  0.9583  0.9732
531 ~581 696 ~716  0.9572  1.1275  0.9338  1.1370
556.581.698.715 0.7692  2.0687  0.7204  2.3036
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