
blade-element force at the
centre of pressure, every 50 µs

wing-tip path
over one stroke

stroke ψ(t) = 1.5 sin(2π40 t)
rigid wing, passive feathering θ
on a spring hinge (±45° stops)

2-axis gimbal
(thrust vectoring)

fixed mount
(virtual load cell)

Top view of the stroke ±86°, 40 Hz

Free flight hover PID, waypoints

Wind and gusts 1.5 m/s + gustParametric robot no CAD gear train (teal ring)
seen through the
translucent housing

URDF robot, 30 g
faint wings: earlier instants
red arrows: wing force at CoP


