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Attitude Consensus Control of UAV Swarm Based on
Adaptive Multi-scale Super-twisting Algorithm
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Abstract In a UAV (unmanned aerial vehicle) system, the attitude angle and angular velocity of the UAV are, re-
spectively, the slow and fast dynamics operating in different time scales. Due to the difficulty in the estimation of
the bound of disturbance, this paper proposes a control method for UAV swarm, based on the adaptive multi-scale
STW (super-twisting) sliding mode algorithm. First, the attitude model of the UAV swarm system is established,
which is transformed into a two-time-scale model via singular perturbation theory. On this basis, this paper designs
a two-time-scale STW sliding mode algorithm with adaptive gains to deal with the perturbations and unknows.
Furthermore, by adding a few linear iterms, a modified adaptive STW control algorithm is also provided, which
further reduces the convergence time and achieves the synchronization of the attitudes in finite time. Finally,
the effectiveness of two different adaptive multi-scale STW algorithms are verified through simulations.
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Table 1  Performance index of a quadrotor’s
attitude system
SPRISUNTE] (s)  CFIIREAIRE (rad)
STW ¥ EEE 2.587 1.76x10°7
B STW TR A1 1.947 3.56x10°7
SCHR [30] WL 10.870 4.24x107°

B 7 Ao R B E N2 R STW i fE5%,
BN T ARG PRIEYE. f a0 FURAIE T R R
HPENA R, S T IR AR RS L A DA,
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