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Development of Tethered Flying Robot utilizing Wind Power for Wind Power Generator
and Observation System

Takahashi, Yasutake
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We have proposed a kite-based tethered flying robot based on a kite that flies
with wind power as one of the natural power sources. It is supposed to be an information gathering system
that compliments other ones based on a balloon or an airplane and has advantages of short setup time and
long-term observation.

The flight unit of the robot is controlled with one tether line connected to a line-winding machine on
the ground by winding or releasing the line. The robot has sensors that measure wind speeds around the
flight unit, its body posture and location in the air. Real robot experiments and computational
simulation are conducted to confirm that the Fuzzy-based controller takes the kite off from the ground
autonomously and keeps it stationary in the air.
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L : Lift

D : Drag

r : Resistance of drag tail

Mg : Gravity of kite

Mag : Gravity of flight unit
Msg Msg : Gravity of drag tail

Te : Tension of tether line

o : Angle of attack

6 : Climbing angle of tether line
n : Plane normal vector of kite
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