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Abstract: To explore a nondestructive method to measure peach internal quality, a hyperspectral
imaging technology combined with Artificial Neural Networks (ANN) was applied to evaluate the
firmness of intact peaches. The hyperspectral images of 140 peaches during 12 day storage were
acquired from 900 nm to 1 700 nm, and the average reflective spectrum of interest region of 40 pixel X
40 pixel in each image was calculated and was used as the original spectra. The spectra were
preprocessed by Savitzky-Golay smoothing and the standard normal variate. The sample set was
partitioned based on joint x-y into calibration sets (105) and prediction sets (35). Then the successive
projection algorithm, uninformative variable elimination method and competitive adaptive reweighted
sampling method were used to select characteristic wavelengths by 12, 103 and 22 from 216
wavelengths, respectively. A support vector machine and an error back propagation (BP) network
model were established based on full spectra and selected characteristic wavelengths for predicting the

firmness of intact peaches. The result shows that BP model based on full spectra has the best
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prediction performance with a correlation coefficient and a root-mean-square error of 0. 856 and 0. 931,

respectively. This study offers the base for identifying internal qualities of peaches in industry.

Key words: hyperspectral imaging; peach; firmness; nondestructive detection; BP network; support

vector machine
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Fig. 1 Schematic diagram of hyperspectral imaging system
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Fig. 2 Reflectance spectra after SG + SNV processing
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Tab. 1 Statistics of peach firmness in calibration set and
prediction set
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Tab. 2 Parameters of SVM with different variable
selection methods
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Tab. 3  Firmnesses detected by SVM and BP models

based on different selection methods
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MR ik

ik i’%ﬁ%ﬁgé& R. RMSEC R, RMSEPHHI/s
SVM FS 216 0.638 1.612 0.832 1.155 0.0115
SPA 12 0.616 1.637 0.758 1.181 0.006 1
UVE 103 0.946 0.708 0.810 1.177 0.007 5
CARS 22 0.958 0.626 0.821 1.110 0.006 7
BP  FS 216 0.831 1.215 0.856 0.931 0.017 3
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CARS 22 0.804 1.286 0.827 1.056 0.0165
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