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Abstract

The data fusion technology makes full use of the information between different near-infrared spec-
troscopy instruments, improves the reliability of the peach quantitative detection model, and realizes
the rapid non-destructive detection of the peach sugar content. In the experiment, the near-infrared
spectrum data of the same peach samples were collected by flame-NIR and USB2000+ spectrum col-
lection system. After that, the true sugar value of all samples was measured by Abel refractometer,
and a quantitative detection model of peach sugar content was constructed respectively. On the ba-
sis of it, a fusion model of two kinds of spectral data is constructed, and the fusion data is subjected
to the elimination of information-less variables and the selection of genetic algorithm variables to
construct UVE-PLS and GA-PLS. Results showed that the fusion model developed on two Kinds of
spectral data performed better than the quantitative model on the basis of the univocal spectral data,
and the root mean square errors of cross validation of the optimal GA-PLS fusion model reduced
22.19% and the 33.79% compared with the univocal model, as well as that the root mean squared
error of prediction reduced 14.24% and 49.67%. The results show that the data fusion models are
superior to the pre-fusion models and have better detection capabilities. They can make full use of
the sugar content information of flame-NIR and USB2000+ spectroscopic instruments to achieve
quantitative detection of peach sugar content.
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Figure 1. Spectra collected by two spectrometers. (a) Flame-NIR spectrometer collected spectrum; (b) USB2000+ spectrometer

collected spectrum
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Table 1. Distribution of sugar content in peach samples
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Figure 2. Schematic diagram of the fusion of spectral data collected by two spectrometers
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Table 2. PLS prediction model based on single spectrum and fusion spectrum data
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Table 3. The results of fusion data variables after selection of UVE and GA variables
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Figure 3. The relationship between the measured value and the predicted value of the model after variable selection. (a)
UVE-PLS model; (b) GA-PLS model
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