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Selection of wavelength for strawberry NIR spectroscopy
based on BiPLS combined with SAA

SHI Ji-Yong', ZOU Xiao-Bo'*, ZHAO Jie-Wen', MAO Han-Ping’
(1. College of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Key Laboratory of Modern Agricultural Equipment and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: To improve and simplify the NIR prediction model of the soluble solid content (SSC) of strawberry, backward
interval partial least squares ( BiPLS) and simulated annealing algorithm ( SAA) were combined to select the efficient
wavelengths. The strawberry spectra were divided into 21 intervals, among which 4 subsets, i.e. No.8, 13, 16 and 17
were selected by BiPLS. Then SAA was used to select variables in these informative regions, which were used for regression
variables of MLR model. Finally, 7565 cm™', 7706 ¢cm™', 8289 ¢cm ™', 8489 cm ™', 8499 em ™', 8724 em ™' and 8807
em ™" were used to build a MLR model. The MLR model performs well with root mean standard error of prediction ( RM-
SEP) of 0.428 for SSC, which out performs models using PLS and BiPLS. This work proved that the BiPLS-SAA could de-
termine optimal variables in NIR spectra and improve the accuracy of model.
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Table 1 Statistics of soluble solids content ( SSC. °Brix)
in strawberry samples
AR FHE RKE BoME bRiERE
R IESE 200 7.12 10.5 3.9 1.3055
T 4 100 7.06 10.5 4.3 1.1898
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Table 2 Optimal spectra regions by BiPLS method

X [7] S5 AT X [E] % RMSE AT RS
10 5 0.4574 1555
11 4 0.4637 1132
12 5 0.4535 1296
13 7 0.4672 1674
14 7 0.4746 1555
15 8 0.4603 1659
16 8 0.4528 1555
17 7 0.447 1281
18 10 0.4573 1729
19 8 0.4531 1310
20 11 0.4668 1711
21 4 0.4031 592
22 8 0.4456 1130
23 12 0. 4464 1621
24 7 0.4293 907
25 9 0.4664 1119
26 12 0.4421 1436
27 12 0. 4462 1381
28 15 0.4438 1666
29 7 0.4523 751
30 11 0.4425 1141
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Table 3  Summary of model results after spectra being
built by different methods
BT R r. RMSEC r RMSEP
PLS 3112 0.9026  0.544 0.9010 0.550
BiPLS 592 0.9445  0.416  0.9340 0.452

BiPLS-SAA-MLR 7 0.9478  0.403  0.9412 0.428
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