H 3t # W
ACTA AUTOMATICA SINICA

F52k FoOM
2026 49 A

Vol. 52, No. 9
September 2026

BURIR TN B I T [E] B 2T 12 2 3 8 B & N TR
54

% ﬁ 1,2,3 /]/’%jjﬁjl[ﬁ 1,2,3 z 1,2,3 %{ﬁ—& 1,2,3

B OFE BT E AR (MSWI) dd R i FE <5 S B 5 B L 22 v LIORE v 11 7 i B, 988 b — e e 9K 5l
10 22 AR B 1 N T 1 7. ok, BN BR AR A B L ORI T A PR bR K, RS TE 2 O X H B BR B A RE AR AL
SRARIIE AL FU, S h— PR g 7 2 2 W50, S M 70 R e AR RE N, SICBAR MR R (0 i BOR AR [RI R, it et 24 &
P H IR BB A5 7 BE SR, BE 8 AR SR AT RS B I SE a8 A i i P AR & R RO, i — DR TR 1 R ot
B, TR 1 T 3 R T AT R ARG SE PR REAT Jr B, DARA DR LA SEBR S B AT SR B, SR MSWI T SEBRIE AT 48 3 iE
T PR IT A AT YRR R

KRR YT R AR R 2 ACE G M TN A ] AR ERAE LA W0, ARG B8 HG IR sl 4 3 o s

SIS SE0H, ROt & EA, T . Kol UXah i i i PR A e 1 R 2 A A N TNz . B, 2026, 52(9):
2019-2031

DOI 10.16383/j.aas.c250367 CSTR 32138.14.j.aas.c250367

Data-driven Multivariable Adaptive Predictive Control of
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Abstract To address the issue of difficulty in precisely controlling key process parameters such as furnace temper-
ature and flue gas oxygen content in the municipal solid waste incineration process, this paper proposes a data-driv-
en multivariable adaptive predictive control method. Firstly, by introducing operational variable constraints and
designing a weighted barrier function, an unconstrained form of the objective function is constructed to reduce the
complexity of the optimization solution. Secondly, a sparsified online Newton algorithm is proposed, which achieves
efficient solution of the control law through sparse decomposition of the Hessian matrix. Meanwhile, a dynamic
weighting coefficient allocation strategy for multivariable control is designed, which can adaptively adjust the
weights of furnace temperature and flue gas oxygen content according to the actual operating state, further enhan-
cing the control performance. Additionally, the feasibility and stability of the proposed control method are ana-
lyzed to ensure its reliability in practical applications. Finally, the feasibility and effectiveness of the proposed con-
trol method are verified using actual operation data from a municipal solid waste incineration plant.
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Framework of multivariable adaptive model predictive control method for MSWI process
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PR [A]25 ¢ + 1 A B A 13 41
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TP AE BLR B[R] 20 ¢ 4 1 % H 7 41
Y(t+2)= [y (t+2[t), -, §°(t+ Hplt),

w*(t+ H, — 1]t
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Hoeb Y (t) = [u(t), 92(0]F, ny Fln, 53532 i
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min  J() + A\ (Y (1) —g(V (1), U®1)" (44)
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)
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Table 1  Comparison results of different control algorithms

. e f i HAE AR
ik ISE IAE ITAE ()t (s) ISE IAE ITAE I () T (s)
MPC-SQP 139820.0 10740.0 6800300.0 64.3 135.7 255.8 240.1 155250.0 182.0 77.0
MPC-GD 586 080.0 12495.0 2844 300.0 89.0 57.0 5633.3 1134.4 222270.0 242.3 241.7
MPC-Newton 501370.0 11919.0 3955900.0 58.7 21.3 4367.5 882.9 146610.0 72.0 93.7
MPC-SoNew 237080.0 8452.8 2850400.0 25.7 19.7 2637.1 622.3 131570.0 22.7 50.7
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