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* Moving horizon estimation (MHE) is an
optimization-based state estimation method

estimating the unknown disturbances (Q.,,) at the current
time. The estimation is obtained by solving a least-squares
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Table.1 Test canal parameters h, (5) = R .Q,(s) - A;'M (Q,(5)HQ..(s))] * MHE-MPC estimates the unknown disturbance(s) with MHE and it is used to update the
Gate 3 S S . o
| .l 0.010 As’ ot A @SS As’ ot A @SS known disturbance for the MPC and the offset is removed.
I 18 98 * Simulation results show that the MHE-MPC is achieving better offset-free performance than
Q, Q, . ) . ' : . . .
Estimation of Q_,, is added to the known disturbances in the MPC with disturbance modeling scheme.
87.0m 0-101 L e MHE-MPC needs a certain amount of simulation time steps, length of the estimation
the MPC optimization | : e ' .
35.09 window, to start unknown disturbance estimation. Therefore, the first step (N+1), MHE-
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g, L Schemalization of g SIng'e canarpos For comparison, an alternative offset-free scheme (MPC MPC starts estimating the unknown disturbance, steep water level increases observed due
Integrator Resonance Model [2] with disturbance modelling) is used. Disturbances were to overshoots of the controlled inflow (Fig.3-b, Fig.3-d). Once the overshoots of inflow are
2.5% 4 S+ modelled by a disturbance model which augments the resolved, MHE-MPC responds better to the known disturbances than the MPC with
2 . . . . . . .
h, (s) = @ Q,(s)- A§ M Q(s) System states with integrating disturbances [3]. disturbance modeling.
S S . . . . .
AS'+ A @y As’+ A @y  MHE-MPC achieves offset-free control in case of uncertain unknown disturbances (Fig.3-c).
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