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Preprocessing Methods of Near-Infrared Spectra for Simplifying
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Abstract: Orthogonal signal correction (OSC) and net analyte preprocessing (NAP) were respectively used to
pretreat the near infrared (NIR) spectra of apples ranging from 1300 nm to 2100 nm, and the models of sugar content
were developed from these two pretreated spectra by the partial least square (OSC/PLS models and NAP/PLS
models). Results showed that the optimal number of factors used in OSC/PLS models and NAP/PLS models would
reduce as the number of OSC factors and NAP factors increased on by one, even to 1 finally. The best OSC/PLS
model with 2 PLS factors was obtained when 10 OSC factors were used in pretreatment; and the best NAP/PLS model
with 1 PLS factor was obtained when 11 NAP factors were used in pretreatment. Although the best OSC/PLS model
and the best NAP/PLS model didn't improve precision to a great extent, they needed fewer factors and became more
parsimonious, compared with the model before NAP pretreatment. In a conclusion, OSC and NAP pretreatment could
simplify the prediction model of sugar content.
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Table 1 Summary of the variation ranges, means and standard deviations of sugar content

Sample set Number of samples Variation range (° Brix) Mean (° Brix) Standard deviation
Calibration set 28 9.35~16. 65 12,98 1.511
Prediction set 11 11.25~15.75 12. 80 1. 377
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Fig.1 Raw NIR spectra of apples in the calibration set
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Fig. 2 Apple's spectra in the calibration set being pretreated by OSC (a) and NAP (b) respectively
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Table 2 PLS results before and after apple spectra being pretreated by orthogonal signal correction (OSC)

OSC PLS

Calibration set

Prediction set

Correlation Standard error of Correlation Standard error of
factors  factors . . o
coefficient (#%) calibration (SEC) coefficient (+%) prediction (SEP)
0 11 0. 92190 0.41473 0. 86572 0. 50473
1 10 0. 92190 0,41473 0. 86572 0, 50473
2 9 0. 92190 0.41473 0. 86571 0. 50473
3 8 0. 92191 0.41471 0. 86571 0. 50475
4 7 0,.92194 0,41464 0. 86566 0. 50482
5 6 0.92198 0.41453 0. 86560 0. 50495
6 5 0. 92203 0.41438 0. 86549 0. 50515
7 4 0.92212 0.41414 0. 86531 0. 50550
8 3 0, 92241 0,41337 0. 86414 0. 50767
9 3 0.92175 0.41513 0. 86757 0.50122
10 2 0. 92644 0.40250 0. 86701 0. 50229
11 2 0, 92137 0,41615 0. 85937 0.51653
12 1 0. 92156 0.41562 0. 86950 0.49757
£ 3 GoT YT EETEE G N RR/N ZREEBELE R
Table 3 PLS results before and after apple spectra being pretreated by net analyte preprocessing (NAP)
Calibration set Prediction set
0SC PLS - -
Correlation Standard error of Correlation Standard error of
factors  factors . . o
coefficient (#*) calibration (SEC) coefficient (+%) prediction (SEP)
0 11 0. 92190 0.41473 0. 86572 0. 50473
1 10 0.92192 0.41469 0. 86564 0. 50487
2 9 0. 92195 0.41461 0. 86576 0. 50465
3 8 0. 92203 0. 41440 0. 86597 0. 50425
4 7 0. 92206 0.41430 0. 86608 0. 50405
5 6 0. 92209 0.41422 0. 86602 0. 50416
6 5 0. 92216 0.41405 0. 86589 0. 50440
7 4 0, 92229 0,41370 0. 86553 0, 50507
8 3 0. 92306 0.41164 0. 86531 0. 50549
9 3 0. 92160 0, 41553 0. 86803 0. 50036
10 2 0. 92605 0. 40356 0. 86818 0. 50008
11 1 0. 93089 0. 39014 0. 87260 0.49161
12 1 0. 92820 0. 39765 0. 86255 0.51063
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