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Robust autonomous landing control of quadrotor based on optical flow
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Abstract: For autonomous landing of a small quadrotor, an attitude estimation method is proposed using optical flow,
and a robust controller based on signal compensation is designed. Firstly, the ratio of velocity to depth is acquired by
singular value decomposition (SVD) from the general optical flow motion model, and the altitude data are obtained by
integrating the ratio of vertical speed and altitude. Then, the nonlinear model of the altitude channel is divided into a
nominal linear model and an equivalent disturbance considering the influences of the ground effect and other uncertainties.
And a robust controller based on signal compensation is designed, which consists of a nominal controller and a robust
compensator. The nominal controller is designed for the nominal system to get the desired tracking performance, and the
robust compensator is applied to restrain the influence of the equivalent disturbance. Finally, it is proved that the tracking
error for the altitude channel can converge to a given neighborhood of the origin in finite time by the robust controller.
Landing experimental results for a small quadrotor demonstrate the effectiveness of the proposed altitude estimation method
based on optical flow and the robust controller.
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Fig. 1 The coordinate frame schematic of the quadrotor
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6.2.1 SR THS OGN RE A B R HE 2K (Com-

parison of optical flow estimation and lidar
measurement)
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Fig. 4 The ground texture for landing experiment
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Fig. 5 The height curve under ground tile texture
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Fig. 6 The height curve under lawn texture

6.2.2 LR P FR ] S5 (Closed-loop control
based on optical flow feedback)
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7 451 (Conclusions)
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Fig. 7 Response of tracking altitude reference with nominal
controller
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Fig. 8 Response of tracking altitude reference with robust con-
troller
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