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Preprocessing of Transmitted Spectrum Data for Development of
a Robust Non-destructive Sugar Prediction Model of Intact Fruits
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Abstract The aim of this study was to investigate the effect of preprocessing the transmitted energy spectrum data
on development of a robust model to predict the sugar content- in intact apples. The spectrum data were measured
from 120 Fyji apple samples conveying at the speed of 2 apples per second. Computer algorithms of preprocessing
methods such as MSC, SNV, first derivative, OSC and their combinations were developed and applied to the raw
spectrum data set. The results indicated that correlation coefficients between the transmitted energy values at each
wavelength and sugar contents of apples were significantly improved by the preprocessing of MSC and SNV in
particular as compared with those of no-preprocessing. SEPs of the prediction models showed great difference
depending on the preprocessing method of the raw spectrum data, the largest of 1.265 %brix and the smallest of 0.507
9% brix. Such a result means that an appropriate preprocessing method corresponding to the characteristics of the
spectrum data set should be found or developed for minimizing the prediction errors. It was observed that MSC and
SNV are closely related to prediction accuracy, OSC is to number of PLS factors and the first derivative resulted in
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decrease of the prediction accuracy. A robust calibration model could be developed by the combined preprocessing of
MSC and OSC, which showed that SEP = 0507 %brix, bias = 0.0327 and R2 =0.8823.
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Fig. 1 Schematic diagram for measuring the
fransmittance spectrum of fruits

Fig. 2 View of the apparatus for measuring the
transmiftance specirum
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2.2.4. SNV(Standard Normal Variate)
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2.2.5. OSC(Orthogonal Signal Correction)
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Table 1 Combination of Preprocessing methods io
correct the original spectrum data

Abbreviation Spectrum correction rethod

N No Preprocessing
S SNV

- 81 1% Deriv. + SNV
M MSC
M- 1% Deriv. + MSC
0 0sC
01 1* Deriv. + OSC
MS MSC+SNV
MS1 1* Deriv + MSC + SNV
MO MSC + 08C
MO1 1* Deriv + MSC + OSC
30 SNV + OSC
S0t 1® Deriv + SNV + 0SC
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