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Abstract |

Vespid wasps (Vespa spp.) are the most noxious pests on apiculture, resulting in significant
economic losses. Early monitoring and management are the first step to prevent the damages from
vespid wasps. In this study, the acoustic signals from wasps and honey bees were measured by a
microphone with a preamplifier and an analog-digital converter. In frequency analysis of the acoustic
signals from wasps and honey bees, there were differences between the two species. While the
fundamental frequency of the wasps was analyzed to be about 100 Hz with the strong harmonic
frequencies, that of the honey bees was about 200~250 Hz. The 2" harmonic signals from wasp
were strongest while the fundamental ones from honey bees were. These different sound features
generated by wasps or honey bees might be applied to develop the early monitoring system of the
incursion of wasps to the apiary.
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Fig. 1. A block diagram of the acoustic signal measurement pro-
cess from wasps and honey bees.
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Fig. 2. Acoustic signals measured from an individual Vespa simillima xanthoptera Cameron in the laboratory. (A) The waveform of the
extracted signal in time domain with enlarge shaded area. (B) Frequency spectrum plotting magnitude in relative units (V*sampling
number). (C) Spectrogram for time-frequency analysis. Colorbar scale is Power/frequency [dB/Hz].
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Fig. 3. Acoustic signals measured at the gate of a beehive of Apis mellifera. (A) The waveform of the extracted signal in time domain
with enlarge shaded area. (B) Frequency spectrum plotting magnitude in relative units (V*sampling number). (C) Spectrogram for
time-frequency analysis. Colorbar scale is Power/frequency [dB/Hz].
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