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Abstract In this paper, the optimal consensus problem for strict-feedback multi-agent systems is investigated. The
goal is to ensure that all agents converge to the optimal solution of the global cost function using only local ex-
changed information. First, a new type of distributed proportional-integral (PI) variables is proposed for weight-un-
balanced directed graphs, transforming the optimal consensus problem into a PI regulation problem. This trans-
formation allows classical control techniques to handle more complicated multi-agent systems by regulating the PI
variables. Subsequently, combining the proposed distributed PI variables with prescribed performance control, we
design a class of distributed control algorithms based on PI regulation. These algorithms are used to achieve ap-
proximate optimal consensus for strict-feedback multi-agent systems with dead-zone input nonlinearity and bounded
disturbances. Finally, the effectiveness of the designed algorithms is verified through a simulation experiment.
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SE XN

e
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Fig.2  The trajectories of the state variables z;1 (¢)
under different algorithms



584 H 3
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RELE 25 MAWE —9.22, XEH ARG (38)
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HEWA T A ST Laplacian i FE 22 42 REAE ) 524k
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G = pi(t) )
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Cit = P D) (A2)

Ko, 6206 cvil=2 -, m. TR,
155 o FEEHIHIN u; 7] F RN

©a(Ci) = —sgn(ga) ki Az (Ca) (A3)

i (Cim) = —s80(Gim ) kim Ay (Cim) (A4)

Hep iev,i=1,2 -, m—1. 85X (2). (8).
(A1) BLK (A2), IR AT S

zi1 = Gupin(t) +mi (A5)

zi = Cupa(t) + i, 1-1(G, 1-1) (A6)

WRIE, Bara (2)s (8)s (27). (Al
(A6) Xf Gy KT WA ¢ 3R, WS-

. 1
Gi1 = ¢ir(t, Gy Gi2) = ()

|:fi1(t7 Gipin(t) +mi) + g (t, Gipa(t) +

)s (A5) BA K

X
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(A7)

[ B AT 15
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Girpir(t) +mis -+ GimPim () + @i, m—1(Gi, m—1)) +
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R (AT) ~ (A10) ATAI, ¢y MRS pu,

(A12)



586 H ) th =2 {4 51 %
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Qc, Forh 1 > 0.
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Bear st (A7) Al (A13) Al 15

2{%1(15)
m {le (t, Gipin(t) +mi) +
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\fir(t, Capin(t) + )| < fr(Capin () + mi) < £

(A15)
Hp, >0 BTl fa(t, Gipa(t) + n) #Et €0,
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+ Bio — kilein(t)]
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(A20)
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Ak, K (A3) A1 (A13) AT R, @i TEL € [0,
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depin
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KA 5 Z A AHE 50 87 75 T HETS o 1Rt €
[0, Tmax) AR L.
M1=2,3, -, m— 10,4 V= Le(t), Vt e
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2+ sgn(im) Di (ds(t, fiim) —

m

X (29) AT 50, f77E ¢ € R, Vu; < ¢, 1115
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588 =l 3 1t =2 Eitd 51 %

;H\:EP, Eim(t) E"]EX'{E‘_:(E% |Eim(t)| > O'i/kim, o; =
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23 limg oo g(0)]] < e, HH, e = max{e, e,

coentt. R osit) = za(t), MYEEE 1 A5,
limy oo |21 (t) — || < we. HILTT L, RS (27) BE
T MR TS 1€ M ME R TR b S B4z i H A (31), @ B
2 JOL. O
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