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Nondestructive evaluation of watermelon ripeness using LDV

Abstract

It is very difficult to judge ripeness by outward characteristics such as size or external color and
used methods include different limitations. In this study a modern method for ripeness
watermelon test using LDV have been presented which hasn’t some limitations. At first the
sample is excited by a vibration generator in a frequency range. Applied vibration is measured
using accelerometer which is attached in resting place of fruit. Synchronically vibrational
response of fruit upside is detected by LDV. This machine irradiates laser beam to selected point
in sample upside. Reflected beam from that point received by LDV and finally the vibrational
response is measured and related signal is sent to computer. By means of a fast Fourier transform
algorithm and considering response signal to excitation signal ratio, frequency response of fruit
are analyzed and the desired results are extracted. After nondestructive tests, watermelons were
sensory evaluated. So the samples were graded in a range of ripeness based on the usual
indicators of quality: sweetness, taste (except sweetness), color and texture and also in terms of
overall acceptability (total desired traits consumers). Vibration response study results showed a
significant difference between the second resonance frequency and sweetness, taste, color and
texture in 1% level does not exist. Meanwhile, a significant relationship between this frequency
and overall acceptability, as well as related indicators obtained from fo>.m? > and color was
observed in level of 5%.Significant relationship between phase shift in 200Hz and sensory test
results were obtained in 5% level.In 5% level, significant difference between phase shift in
150Hz and taste and overall acceptability as well as between phase shift in 250Hz and color
wasn’t shown. This study appeared utilization of mentioned technique for watermelons grading
based on their ripeness.

Keywords: Watermelon ripeness, Vibrational response, LDV, Resonance frequency, Phase shift.



