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Abstract

It is a challenge to design the controller for quadrotor aerial robot because of its uncertainty of
model parameter and extern disturbance. The paper presents an adaptive sliding mode controller
which is applied to the slow and fast loop control of quadrotor for waypoints trajactory tracking.
On the premise of sliding mode control to ensure the control robustness, the adaptive control va-
riables are used to compensate the parameter uncertainty and extern disturbance. Base on the
Lyapunov theory, the global asymptotic stability is validated. It behaves perfectly at the reference
altitude and trajectory track in simulation.
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Figure 1. Flat earth frame and rigid body frame
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Figure 2. Adaptive sliding mode controller of hierarchical structure for quad rotor
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Table 1. Model parameters in quadrotor
7 1 MRRNFARERSY

24 ik RER e (R 4E P 85 h AR 2 5

m Mass of quadrotor 1.77 kg 120%

Ly, Lo Ly Lever arm length 0.42m, 0.362 m, 0.212 m 100%
L Body inertia of x axis 2.16 x 10° kg'm? 75%
Iy Body inertia of y axis 452 x 107% kg-m? 120%
I Body inertia of z axis 8.33 x 10% kg-m? 80%
ks Force coefficient 0.301 e—3N/(rad/s)? 95%
ki Torque coefficient 0.421 e-5N/(rad/s)? 85%

ki, ka, ks Motor model coefficient 20,0.01,35 0
ki Elastic coefficient of gear 6000 N/m 0
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Figure 3. The response line of position coordinate
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