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Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Wave form of vibration.
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Fig. 5. Power spectrum for the curved line.
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Fig. 6. Auto-correlation function for different masses of watermelon.
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Fig. 7. Auto-correlation function for watermelons with different qualities.

Table 1. Matrix of correlation coefficients between amplitudes at various frequencies in power spectrum
and mass, density, various sensing levels of watermelon

. . sensuous tooth’s sensuous observed
amplitude mass density .

sugar sensation water color

Vi 0.66 0.17 —0.52 0.39 —0.24 —0.08
Vi 0.61 0.08 —0.57 0.14 —0.28 —0.16
Vs —0.01 -0.32 —0.65 —-0.76 —0.53 —0.46
Vi —0.67 —0.22 —0.41 —0.57 —0.48 —-0.34
Vs —0.81 —0.14 —0.47 —0.39 —0.47 —0.10
Vs -0.86 —-0.11 —0.44 —0.30 —0.36 0.01
Viur —0.90 —0.11 —-0.33 —-0.29 -0.18 0.15
Vs —0.89 —-0.07 —0.05 —-0.17 0.04 0.24
Ve —0.77 —0.02 0.46 —0.05 0.36 0.27
Vo —0.57 —0.07 0.51 —0.06 0.44 0.19
Vun —0.45 —0.04 0.50 -0.07 0.53 0.30
Vinz —0.36 —0.01 0.54 —0.05 0.55 0.36
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Summary

In this research, a new watermelon quality discrimination method making use of the auto-correla-
tion function was proposed.

The relationships between the amplitudes at various frequencies in the power spectrum of the
curved line suited to the peak points of auto-correlation function for vibrational signal and the several
fundamental quality factors, namely, mass, density, sensing levels (sensuous sugar, tooth’s sensation,
sensuous water and observed color) were put under examinations, with the obtained results of the
production of new reliable criteria, the one which was sensitive to the inner quality of watermelon and
not sensitive to the variability in mass.

1). The auto-correlation function pattern in vibrational signal changed in accordance with the
increase of the mass, showing a higher lozenge-shape for small mass and a longer lozenge-shape for
large mass.

2). The auto-correlation function pattern in vibrational signal changed in accordance with the
changes of the inner-quality, showing a higher lozenge-shape for the unripe watermelon and a longer
lozenge-shape for warm-damaged one.

3). There were positive and negative relationships between the amplitudes at various frequencies
in the power spectrum of a curved line suited to the peak points of auto-correlation function and the
several fundamental quality factors, such as, mass, density and various sensing levels.

It was ascertained that the V4; was the most suitable criterion for determining the watermelon inner
quality, owing to the fact that there was a considerable correlation between the Vy; and the sensing
levels of flesh, added with the fact that the V43 was not sensitive of the mass of watermelon.
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