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Development of Vespa velutina Monitoring System
Based on Deep Learning
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Abstract As the 4th industrial revolution technologies develop, research conducted using these
technologies is also increasing in several fields, including agriculture. In particular, these technologies
solve problems in the agricultural sector by applying artificial intelligence technology to image-based
object recognition or classification. The recent decline in the number of bees is one of the most
important issues in the beekeeping industry. We intend to develop a monitoring system to inform the
appearance of wasps, which is the most significant cause for the decline in the number of bees. Most
apiaries have limited power supply, so we developed an image acquisition system with a low
power-based solar charging system. In addition, we applied deep learning (Yolo) technology for
individual recognition distinguishing the bees and Vespa velutina. We used 1,350 images (about 70%) of
1,928 image data to train the black wasp recognizing machine learning and verified the remaining 578
images (about 30%). At the end of the study, the machine learning processor was able to recognize black
wasps with an accuracy of about 98.2%. In addition, we were able to recognize the appearance of the
Vespa velutina by using additional video data recorded on site. It is judged that the decrease in the
number of bees from wasps can be suppressed through the automated system of notifying the
appearance of Vespa velutina. In the future, it is planned to expand the study to explore the nearby
Vespa velutina nest.
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Fig. 2. System configuration
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Table 1. Analysis of electric power

Devi Voltage | Max. Current Power
eviee vl Al W]
Image sensor
(Web CAM) > ! >
Wireless transmission
(Raspberry Pi 4) 5 5 15
Analysis System
(RTX2070) 19.5 16.4 320
Etc
(Light & FAN) 12 A 4
Total 364
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Fig. 7. Result of Machine Learning

Ak 5 =Ed 4 Bde 43 HolHE
Z-85to] Q14 o5 Fig. 83t Lol FRIsty o, Fig.
99} Zo] A Fa7dol SH=TEe] 2T I
2gsto] A4 7hs ARE F7t= AFSIAnh ol A
258 Bt oF 1.6fps °IUth

Fig. 8. Result of test set data

Fig. 9. Result of video application
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