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Nonlinear Control and System Analysis of Trirotor UAV Model

« Y. Kataoka, K. Sekiguchi and M.Sampei (Tokyo Institute of Technology)

Abstract— This paper reveals the minimal number of inputs for hovering control to UAV based on nonlinear
control system theory. Then, a nonlinear controller is designed to obtain meaningful motion for an underac-
tuated UAV with the consideration of the limitation acknowledged through the model analysis. Throughout
this paper, a particular UAV model having three rotors is considered as a controlled object. First, nonlinear
state equations are computed with valid assumptions. Next, the model analysis reveals that hovering control
is impossible for not only the suggesting model but also a generic three-inputs model through the argument
of Locally Asymptotically Stabilizability(LAS). Finally, numerical simulation confirms that position control
is realizable via Output Zeroing Control along with preferable attitude.
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Fig. 1: Overview of UAV Model having Three Rotors
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Table 1: Physical Variables

Table 2: Physical Parameters
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wr,: 2, 0000000000000000
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D, : 0000000, 00000000000
J, : 000000000 diag{Jy, Jya, Jpa}
D, : 000000000 diag{Dp1, Dya, Dps}
ky :0000:0000000000

r, :000 FFOODOOODOOOO

Cr : 000000000

p 0000

TR? . 000000000
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Fig. 2: Suggesting UAV Model from Different Angle
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The Response of x y z Against Reference. The Response of Euler Angle
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Fig. 4: Simulation Results of Maneuver Control

Table 3: Simulation Parameters
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Fig. 5: Simulation Results of Circle Motion Control
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