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Flight Experiment for Seamless 90-Degree Attitude Transition Flight of a Quad Tilt-rotor UAV
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With the addition of actuators, the quad tilt-rotor UAV allows independent control of
position and attitude and can also hover with tilting attitude. However, to change the attitude

from 0 degree to 90 degrees, the conventional control methods switched two control methods

depending on the attitude.

Therefore, a large overshoot and difficulty of hovering in certain

tilting attitudes were observed. To solve the above issues, a seamless attitude transition control

method has been developed and verified by numerical simulation.

This paper describes the

verification of the developed seamless attitude transition control method by flight experiment.
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Table 1: Specification of
the developed UAV
Total weight [g] 241.9
Width [mm] 300

-~ Depth [mm] 300
x Height [mm] 100
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3 7y RFIbO—% UAV OBHZEETIL

7y RFIL b E—& UAV OFEER%Z Fig. 2 D& 5 IZEH
5. MBREERERE Sy, BRERSRE Y, TuRTEERE
Ypi, (i=1~4) &5 5. £72, MEREERD x §ill, yil, z6iE
LY DOEEAEEZZNZN Roll A ¢, Pitch 0, Yaw ¢ &

Fig.2: Coordinates of quad tilt-rotor UAV
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Table 2: Physical parameters

Category Symbol Value
Mass m [kg] 0.242
Arm Length I [m] 0.15
Mounting Angle 7 [rad] /4
L. [kgm?]  0.000224
Moment of Inertia I, [kgm?] 0.000205
I.. [kgm?]  0.000404

Table 3: Change in target value over time

Reference
Time [ Attitude

(¢.6,0) [° ]
0st<10 (0,0,0)
10<5¢<20  (0~90, 0, 0)
205t<30 (90,0,0)
30<¢t<40 (90~0, 0, 0)
40<t<50 (0,0,0)
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Fig.4: Simulation results
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