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Tube-reachable set-based robust model predictive control with
adaptive disturbances boundaries

WANG Chao!, ZHANG Sheng-xiu, QIN Wei-wei, ZHENG Jian-fei

(Department of Automatic Control Engineering, the Second Artillery Engineering University, Xi’an Shaanxi 710025, China)

Abstract: For a discrete-time linear uncertain system with bounded disturbances but mismatch between the real process
noise boundary and its setting boundary, we present a tube-reachable set-based robust model predictive control (RMPC)
with adaptive disturbances boundaries. Firstly, an MIT-based adaptive set-membership filter (MIT-ASMF) is introduced
to estimate the states and the boundaries of the process noise in real time. Secondly, based on the estimated results, the
reachable sets of the local uncertain closed-loop system are calculated by propagating the prediction step of the ASMF along
the prediction horizon. Finally, by replacing the invariant set with previously determined reachable sets in the tube-based
RMPC formulation, we determine the control law for the real uncertain system to guarantee the real uncertain system of
robustly asymptotic stability and the convergence to the terminal disturbance invariant set. The simulation results validate
the efficacy of the proposed method.
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Fig. 6 The reachable tube of trajectories in k = 6 : 11

Sh R0 6 Ll B 42 i) % ) s 2 R AR o A
Pk, FEAR AT BAE TR, 5 AR X 5 Tube N A8 4
RMPCH [ IR BT T 05 &, 13 PR EPLZ1L
M 2 20 VL7 T 7 R A A e () g 7 i 2 4 P 8 T s
3 i NI TR) AR Ak i 26 a0 B9 T . NI 7971 LUE
L A RS A IE N 4 5 Tube M A SERMPC
AHLE, A7 AE I R 75 15 1 55 UM P S I

IR, IR RS i Tube A AE FERMPC VT
B RGUIRAS IR BN B L AR GE A 17 H 24 A BCHE K2
—EREE, B e SECR S L

1.0 T T T T T T
Tube RAEHE— [

0.5F

- +
N RRGHE—|

0.0F B \ 1
‘ B AHIE RGEE ||

Xy

Kl 7 5T Tube NEHRMPCHPIRAHILE Hi2k
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8 45 (Conclusions)
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