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An Experimental Study on the Propagation Characteristics of
Ultrasonic Wave in Watermelon
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ABSTRACT

The nondestructive internal quality evaluation of agricultural products has been strongly required from the needs
for individual inspection. In recent, uitrasonic wave has been considered as a solution for this problem. It transmit
well through most materials and can handle safely and easily. However, specially in a watermelon, it is known that
general frequency band (higher than 20kHz) ultrasonic waves do not transmitted well due to severe attenuation. The
objectives of this study were to find out the proper waveform and frequency of the ultrasonic waves that transmit
well inside the watermelon, and to analyze the transmitted waveform in order to make clear the structure of wave
propagation in watermelon. The result of several experiments showed that 2kHz shear wave was the most suitable
for the detection of internal cavity in the watermelon. Also, it was found that the surface wave did not influence the
directly transmitted bulk wave. These results could be a basis of application of ultrasonic wave on the evaluation of
internal quality of the watermelon.
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Fig. 1 Schematic diagram of experimental
system.

Table 1 Specification of experimental system

Item Specification Remark
Ultrasonic 1kHz~ 100kHz Handmade
signal Pulse Generator (Japan)
generator & | 0~40dB

receiver Receiver Gain

Transmitter SH 2kHz Probe Handmade
and receiver | Diameter : 20mm (Japan)
Oscilloscope | 500MHz, 2Ch. LeCroy
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Fig. 2 Measuring Positions around the sur-
face of watermelon.
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[b] Received waveform for 20kHz transmitting signal

Fig. 3 Comparision of transmitted signals in
sample 1 at different frequency.
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Fig. 4 Transmitted signal in the sample 2.
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Fig. 5 Waveforms detected at measuring positions on the surface of watermelon.
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Fig. 7 Transmitted signal in the sample 2
with drill hole.
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