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Vision-Based UAYV Formation Control Law Design
Based on Model Predictive Control Method

ZHOU Shaolei, ZHOU Chao, CHEN Jie
( Department of Control Engineering, Naval Aeronautical Engineering Academy, Yantai 264001, China)

Abstract; Traditional vision-based UAV formation conirol law have less capability of considering
constraints. A new formation control law, which can explicitly consider constraints on states and control
inputs, was designed for vision-based formation flight based on Model Predictive Control ( MPC). Control
inputs of the follower UAV at each sampling instant were obtained by solving a finite horizon optimization
control problem. To estimate the acceleration of the leader UAV, an estimation algorithm was proposed based
on the difference between predicted states and measured states in the framework of MPC. Simulation results
show that the designed formation control law can drive UAVs to achieve the prescribed formation quickly and
maintain the configuration in the presence of leader maneuvers. The proposed acceleration estimation
algorithm is effective and has low estimation error.
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Fig.1 Geometry of leader-follower UAV formation
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Table 1 Initial states of each UAV

—sin(x,(k-1) — g, (k-1))
cos(x,(k-1) -, (k-1)) 1°

(%,7%)/km @/(°) VW(m-s') a/(m-s7?)
leader  [3,13.5] 90 100 [0,0]7
followerl [1.5,14] 90 100 [0,0]7
follower2 [2,12.5] 90 100 [0,0]7

F2 TITREAHIEEHH
Table 2 Desired outputs of UAY formation

pa/m 8:7(°)
leader-followerl 800 30
leader-follower2 800 -30

R3  leader &iTHRVIEME EELAE
Table 3 Tangential acceleration of leader UAV

REERTE /s a, (£)/(m-s7?)
[0,250) 0
e . {t—250
[250,260) 1006~ ¢~ gin T'n')
[260,300] 0

£ 4 leader XITREEMEETHNE
Table 4 Normal acceleration of leader UAV

SRR R/ s

a;,(t)/(m-s72)

[0,60) 0
[60,63) 2.Sdnu_6ih
[63,130) 2.5
[130,133) 2.50in 1B=07
[133,160) 0
[160,163) 2.50in L1807
[163,235) 2.5
[235,238) 2.50in 2B =0)m
[238,300] 0
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Fig.2 Flight path simulation of each UAV
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