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Abstract

This study was conducted to evaluate the internd quality of Korean red ginseng using a VIS/NIR spectra
data. Internal qualities of Korean red ginseng were classified into normal, half whit core and white core
red ginseng according to different colors of internal tissues. The objective of this study was to evauate the
internal quality of red ginseng by analyzing the transmittance spectrum of the ginseng. To evaluate the
internal quality, ANN (Artificial Neura Network) model was developed. In order to save the processing
time of data and to increase the quality evaluation performance for including a lot of data point of each
spectrum, conducted for the various step size and epochs. The best way to evaluate of internad quality
shows the combination of 15 step and 20,000 epochs. The results of performance showed the MSE (Mean
Square Error) of 2.9%10° value and the estimation accuracy of 92.5% for unknown samples.
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Fig. 1. Cross sections of experimental samples of red ginseng (a, b) normal ginseng (c, d) internal hollowed ginseng (e,
f) internal half white core ginseng (g, h) internal white core ginseng.
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Fig. 2. Inspection area of red ginseng and measurement of transmittance spectrum.
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Fig. 3. An architecture of the ANN for the prediction of
internal qualities of the red ginseng.
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Fig. 4. The neural network program for internal quality
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Table 1. Data set for the ANN of internal quality evaluation of the red ginseng
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Table 2. Learning effects of the ANN for the wavelength intervals of various internal qualities

Wavelength interval (steps) 1 5 10 15 20 25 30
Cdlibration(%) 100 100 100 100 100 100 100
Accuracy MSE 6.6x10° 55x10° 29x10° 29x10° 57x10° 34x10° 54x10°
Validation(%6) 92.5 92.5 92.5 92.5 92.5 92.5 925
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Table 3. Learning effects of the ANN for the number of epoch of various internal qualities

No. of epochs 5,000 10,000 20,000 50,000(43,307)
Calibration(%) 100 100 100 100
Accuracy MSE 2.9x10° 1.3x10° 9.1x10° 1.1x10°
Validation(%) 925 925 925 <)
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Fig. 5. Traditional transmittance spectral responses to the
internal qualities.
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Fig. 6. The change of MSE in train process for internal
quality(20,000 epochs, raw data).
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