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Fig. 1 Crossover
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Fig. 2 The schematic of apples NIRS acquisition device
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Fig. 3 The calibration “fuji” apples spectra
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Table 1 Statistic of apple sugar content
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B P BORME BUME e 2
CV/%
RS 63 12.855 16.6 9.4 1.50 11. 67
Wk 22 12.795 15.8 9.0 1.473 11.51
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Fig. 4 The RMSECV of interval model and global model
Dotted line is RMSECV (3 LVs) for global model/Italic numbers are

optimal LVs in interval model

\_,a“\\

1.2

RMSECV
j=] —
) =)

o
o

0.4

0 20 40 60 80
GA generations
Fig. 5 Minimum RMSECYV values of PLS regression models

with each regenerations

0.4

<
o

Absorbance
s

—0.21

6000 7000 8000 9000

Wave number/cm™!

5000

Fig. 6 Optimum intervals selection was accomplished
by GA-iPLS
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Table 2 The results after apple spectra were treated by GA-iPLS and whole spectra data model
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Near Infrared Determination of Sugar Content in Apples Based on
GA-iPLS

LI Yan-xiao, ZOU Xiao-bo* , DONG Ying
Agricultural Product Processing Research Institutes of Jiangsu University, Zhenjiang 212013, China

Abstract To improve and simplify the prediction model of sugar content, genetic algorithm interval partial least square (GA-

iPLS) methods, the evolution of iPLS described by Lars N¢rgaard, were proposed and used to establish the calibration models of

sugar content against apple spectra. The apple spectra data were divided into 40 intervals, among which 5 subsets, i.e. No. 4,

6., 8, 11 and 18, containing 362 data points were selected by GA-iPLS, The optimum GA-iPLS calibration model was obtained

with the correlation coefficient (7.) of 0. 962, the root mean square error of cross-validation (RMSECV) of 0. 334 6 and the root

mean square error of prediction (RMSEP) of 0. 384 6. Compared with the whole spectra data model, the data points and the fac-

tors in the GA-iPLS were decreased significantly. Consequently, the running time of the PLS model build by GA-iPLS was shor-

ter than that of the whole spectra data model. Furthermore, the GA-iPLS model could not only improve precision, but also sim-

plify the model.

Keywords NIR spectra; Genetic algorithm; Partial least square; Sugar content; Apple
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