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In this study, we developed a laser pest control system which combine the key techniques
of monocular stereo vision, rapid laser scanning, and intelligent pest recognition for disabling
caterpillars. Two caterpillar species of Orgyia Postica and Porthesia Taiwana were considered and
their original images were used to train YOLO for identification. Color transform from RGB to
HSV was applied to Orgyia Postica, and for Porthesia Taiwana, RGB color space was maintained,
to successfully detect the caterpillar's head. The center of the caterpillar's head was positively
approximated by using k-means clustering algorithm. These newly identified coordinates were then
exposed to automatically controlled laser beam. Preliminary experimental results indicated that the
second-instar larvae of Porthesia Taiwana could not further ingest food after 1.2 sec of irradiation
under laser parameters with wavelength of 450 nm, power of 1.735 W and spot diameter of 2.5
mm. Therefore, this synergistic laser system seems to be a beneficial and promising approach to
effectively control the pest population.
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1. R 7 BETRE (monocular stereo vision)
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Rapid laser scanning
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2. EREGHEH (rapid laser scanning)
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3. BE 8 iF (intelligent pest recognition)
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+12.5° WU AR - HAEEFIR DAC F +10 V Al@HRF e DU 12 bit fEATEE - A T2k
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W EstIPAIEZE L BERT 532 nm BT - TIEE 500 mW IEET 3 #Omt Al B RS E R BT &350
(s .
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Original After laser exposure After 9 hours
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