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cii il

k("W +2,))) —te(WW,) =

il

" ~ o 1 o
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- a; ” W(.,i ||2_bi ” Wm‘, ||2+Di,7 (33)
Krp

1
D, = 2Wci,n+l¢iM(1 + laiWci,nJrl(Vd)aM)z)WiM + Zlci(l + 2821\1) ,

ai = 7 - T - g lci - 21a1iW(:i,rL+1<Vd)aM)z(sz ’ bi = W(‘i,n+l(v¢aM)2'
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S RS A ) g (1) e At F el ) B gi (1) SFo AL
3 TEHEMAABEE, RERE x,(¢) S MBS p, () BWIEAT T EILIRIG, 0T 005 7
() PREENAE H BT YRS ik A R 18] P ok 64T T 8T L IR ENS AT R B T ik & A5k (24) REMEXT RS (1)
HATE SO, A A B T2t B gl gy, 4 Tl R IR S R AL
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Fig. 1 The communication topology of the multi-agent system
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K H = 0.00LHEITE M L8 577 R R4 280 E 25T,
T TAT RS RO

Table 1  Values of actor-critic network parameters

parameter meaning value
L learning rate of the critic network (CN) 0.01
L learning rate of the actor network (AN) 0.001
N, number of internal cycles of the CN 500
N, number of internal cycles of the AN 500
T, threshold for the CN e 10
Te, threshold for the AN e 10
N, number of hidden nodes in the CN 8
N, number of hidden nodes in the AN 6

Fi il & S F (24) A SEIUE SN Q, =1, 8=0.7, L, =25, 0 =003, p=1.5,8
= 0.5. 3 Tt , 2R AR R G AOBUE D EL4S RANE 2~ 4 B, & 2 2R EEIR R G PR ik 1
V1) 2 fih i 5 B PR AR 158 2 1) A8 A 0 1L bl T 2 W28 7 6 1 S floh & 1) 1 3 N Bl A R R
T IRERA TR 3 W2 ek R G 4 B Re AR 0 RS AR b L 1#L B 5] 3 7]
T, BE A AR R PR 4 A BRBE AR S S A B R A — B R 4 LTS g BT Y
AL R A4 Tl ) A5 Ak 2030 P51 fR 1] 4 AT 2R 76 A0 300 R B 5 401 3 IR A 2 A R A 0L T, 48
Hl R E AR R R IR RS 5O E RSB T 805, £ F ik mEg b TE, 5
2 Z5EREHVIA.

e (n 1
—Tu@® ]

error and threshold e, (¢),7;,, (7)

2 R 1 YIR2E KR B (E
Fig. 2 Errors and trigger thresholds of agent 1
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4 TR IZSEXSE RS 1A R4 I HAR TSGR 19 ] P e 0 45 B KSR
A A AR SCRR TR AT B O A R AR BE URT 4 R

Ko AE i & 250 (24) T BRI o ™ 2SR U A2 DA SCHIR [ 22 v A = 4 fk 4 A 47 R T SC
R[22 P il o e P L5 ESR SR, is A7 Hh A BB 7 B 45 R AnTE 5.6 Brs. h Il
LR RGETE 7~8 s A BB T F2- 2, [7] =5 fh & B da A7 56 m.

Felb b & A TSRO ER D] T R E BRI, RS S ik & RO I SGHE
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FHEE T SCHR[ 22 ] P ) Ak 5 B, AR BF 5 B0 2 i 1 L R RS T 17— 00 o™, PRI
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Fig. 3 State trajectories of each agent Fig. 4 Optimal control of each follower
) e (1) 16}
5 —TI,®
= w 12|
Q =<
= =
2 Z g
E |
E -}
el ‘g 4 xl(t)s S, x2(t)= x}(’)& x4(t)
8 o
—_ =
£ % 0
b5}
-4
8 10 0 2 4 6 8 10
t/s
5 FREK 1 IiR2E KAl R R (E 6 AE AR EHLE
Fig. 5 Errors and trigger thresholds of agent 1 Fig. 6 State trajectories of each agent
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Optimal Leader-Follower Consensus of Multi-Agent
Systems Based on the Event-Triggered Strategy

LIU Chen, LIU Lei
(College of Science, Hohai University, Nanjing 211100, P.R.China)

Abstract: The leader-follower consensus of linear multi-agent systems was investigated. An e-
vent-triggered adaptive dynamic programming method was proposed based on the undirected
graph formed by means of the communication topology among agents, and the approximate op-
timal control was designed with the approximate properties of neural networks. According to
the Lyapunov stability theorem, the stability of multi-agent error systems was analyzed, and a
sufficient condition for the ultimate boundedness of the error system was found. Finally, nu-

merical simulation results further verify the effectiveness of the theoretical analysis.
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