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Abstract |

Vespa hornets are notorious predators of honeybees in Korean beekeeping. Detection of vespa
hornet attacking on honeybee colony was tried through analysis of wing beat frequency profiling
from Vespa mandarinia. Wing beat profiles of V. mandarinia during active flight and resting were
distinctively different. From the wing beat profiling, algorithm of automated detection of vespa
attack was encoded, and alert system was developed using Teensy 3.2 and Raspberry pi 3. From
the laboratory testing, the prototype system successfully detected vespa wing beats and delivered
the vespa attack information to the user wirelessly. Further development of the system could help
precision alert system of the vespa attack to apiary.
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Fig. 1. System architecture for detection and early alert of vespa attack.
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Fig. 2. Detection Algorithm for Vespa mandarinia.
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Fig. 3. Vespa mandarinia detection demonstration.
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Fig. 4. Typical frequency spectrums of non-flying wing beats of Vespa mandarinia.

Table 1. Wing beat profile tuple (frequency Hz, and strength) of Vespa mandarinia for the automatic detection

[90, 110, 4], [95, 105, 4], [190, 210, 6], [195, 205, 6], [290, 300, 3], [300, 310, 3], [390, 400, 2.5], [400, 410, 2.5], [490, 500, 3], [500, 510,
31,590, 600, 3], [600, 610, 3], [690, 700, 2.5], [700, 710, 2.5], [890, 900, 3], [900, 910, 3]
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Fig. 5. Typical frequency spectrums of wing beats of Vespa mandarinia during active flight. These wing beat patterns were used to judge Vespa
attack to honeybee hive.

e e T, i Y,

o soon Kim ¢Bsgi.. © 1387
Wasp shows up on ThuNov 3
09:23:07 2016

.. & .

o

Byungsoon Kim easgerK... 5 19

m i Mok Mass A
0 a = =

—? U = nis]
(a) Detected state on board (b) Alert messages on Smart phone

Fig. 6. Testing of Vespa detection and alert system. When vespa was detected, a red light alarm began blinked (a), and then the information is
wirelessly transferred to user by alert message on smart phone (b).
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