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Sliding mode predictive control for MIMO systems via lazy learning
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Abstract: To solve the control problem of MIMO nonlinear system, we propose a sliding mode predictive control based
on lazy learning(LL-SMPC) method. The LL-SMPC builds the local model online based on the lazy learning algorithm and
obtains the optimal control law by solving the quadratic optimization problem formulated in sliding mode predictive control
framework; therefore it has strong adaptive ability and anti-jamming ability. Furthermore, the computation complexity is

reduced by avoiding solving of Diophantine equation. Simulation results show that the proposed method is effective.
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1 5|3 (Introduction)

B 9K s 221 (data-driven control), J&f5 “ 441
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R BE, (H DL B #E T R O A S5 A L
BURTHTHE T, A AR, B 2% 2] (lazy learning) FL
A AR 3G N RE T, ARG A 7R 26 EE A%, Bontempi®s
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ek H H3: 2010—07—05; WSA& ek H #1: 2010—09—28.
FEE I H : i B R 49 W I H (20090196005).

BRI, Pand5 AP T — Tl k- VNNRI IR 27 5] 50925,
FESEIEAE b, R R MW HIA T IS T
— A H DL AR E X SISO R 4.
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il 5 7% (sliding mode predictive control based on lazy
learning, LL-SMPC).

2 ] i3 IA (Problem description)
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3.1 BB} 2% ) 7E £k B 5 (Modeling online via lazy
learning)
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3.2 I EETM A ) 8% ¥ v (Sliding mode predictive
controller design)
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3.3 H R P i i (The stability discussion of
algorithm )
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3.4 H:MP RE(The extended of algorithm )
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3.5 DB (The steps of algorithm )
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Step1 TRk ZI, KRG SLprimhY (k), IF
Fapgs i s (R 5] U ) B (Ke);

Step 2 I F RV 2% ) 8503 1 72 i I 220 1) S5
PR X (O) R, IH3R1FA, B, CHIO;

Step 3 WitGIGMo™, H4a(9)EhHESRAT 1) &

S(klk — i);

Step 4 EFAIE N ST, phlE, F X 10)F
KA SIS,

Step 5 IEFEEIE I HI S HN MG HFEA,

Step 6 K QDT < AL AL ) 7, JF 44 5C
(16)3LitU (k);
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2 17 36 A B P TR 4 A, AYRE R TR IR B Y
TR A AN i A R

Step 8 iR [FIStep 1(k — k + 1).

4 /i &4 Hr(Simulation analysis)
f%f%ifﬁﬁ[lS] WVENIT- B2 TN

Dy; Dy Fiago Fia(d1+Go) amn

Dy Doy —Fiaq, 0 G2
Q1,(11 §1 Uy : (22)
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Dy = m27“2 + MarT2 COS G2, Doy = mﬂ"g;

D11 = (m1 + mz)’l"% + mgrg + 2m27’17“2 COS g2,

g1 = (M + ma)r1 €OS o + myry cos(qr + g2),

g2 = Marycos(q1 + q2), Fia = maorirasings,
ELQNTIL RGN 1 =1,7,=0.8, m;=0.5,
mo = 0.5.
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Fig. 3 The tracking curve of segment step signal

5 %58 (Conclusion)
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