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Identification of insect flight control system by neuroprosthetic method

Ando, Noriyasu

2,800,000

40 mg 6

In this project, we tried to identify the flight control system of hawkmoths
by a neuroprosthetic method. We implemented an inertial measurement unit (IMU) to an
antennae-ablated hawkmoth instead of its lost equilibrium sensing organ and tried to recover flight
stability of the moth by electrical stimulation to muscles. The major results are 1) we developed a
40-mg IMU board which enabled us to acquire body acceleration and angular velocity in six-degrees of
freedom at a high sampling rate, 2) we developed an artificial feedback controller which controlled
abdominal deflection based on the angular velocity of body pitch, 3) we found that antennae-ablated
hawkmoths which lost equilibrium sensing still could hover in front of a flower, and 4) we showed
that equilibrium sensing has an important role in controlling head rotation, which stabilizes visual

gaze.
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