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Lag consensus tracking control for heterogeneous multi-agent systems

LI Geng, QIN Wen", WANG Ting, WANG Hui, SHEN Mouquan
( College of Electrical Engineering and Control Science, Nanjing Tech University, Nanjing Jiangsu 211816, China)

Abstract: Aiming at the lag consensus problem of first-order and second-order hybrid heterogeneous multi-agent systems,
a distributed lag consensus control protocol based on pinning control was proposed. Firstly, the lag consensus analysis was
transformed into stability verification. Then, the stability of closed loop systém was analyzed by using graph theory and
Lyapunov stability theory. Finally, the sufficient conditions for solvability of, lag’consensus based on Linear Matrix Inequality
(LMI) were given under fixed and switching topologies respectivelys®sé phat leader-follower lag consensus of heterogeneous
multi-agent system was achieved. The numerical simulation results $how that, the proposed lag consensus control method can
make the heterogeneous mult-agent systems achieve leades-follower lag consensus.
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Fig. 2 Position trajectory of heterogeneous multi-agent under fixed topology

&3 WK =0, AA/HNELSCAR22] KU, B
BREEE AT LA 5 S R F L eriE R —20
3 WG R

FEAFE R BUE B TR B R Rk A A

w1 FEEEHINTERHERAFEX(DNRES
BHERRGEA (2) £ RER.

Wl HEhE6 M AHARKESEHERSE, B 11
FFE 3 DB RER 2 DB R SRR LU, B e R
B EEHRIS G WA 1 PR, 2R ENRSERICH 0, =
B REAR P BIARIE N 1.2 71 3, — B SR 20 BIARIE D 4 Al
5.

©
Qaey

® 9‘9

B1 6 MERERZANEEFRIMNG G
Fig. 1 Fixed topology graph G between six agents
B 1] LUS B LT B4R 5E R A O B
0 1 0 3

b

1}
Ol . — © ©
O RSO O
[ R
-0 O O

0 0 0
D, SR e, = 1,c, = 1,7 =6 LIKREHE L
254, Pl Matlab 51 LMI T BAH 7T LIS R LMI K (5) Hof#

T IEEHRE

0.3345 10.2635  0.2534 0. 1482 A
-1.4129 -0.6323 -2.6766 -8.3698
0.2747 -1.0887 -0.4455 -0.0130
0.0507 2.6070 0.6386 0.0280
18.2314  0.5213 2.0279 9.7463
0.5213 18.9491  0.5334 0.2158
2.0279 0.5334 3.8137 3.7762
9.7463 0.2158 3.7762  19.0449 -

B2 FE o« (0) (i = 1,2,3) 24 B seiRm B 5
2, () s (¢) FR— B SRR B HGE . A 2 FTHI, X
BRI K 60 s LU  IRFEE SO S EIRBIWE —. B3 X
BRI o B R FE DR ZE W M S0 3 O, s 2 i, R B Y T3
WER(3) T LA 57 o 25 3 R AR R GETE B 2 #h 4 T KBRS -
PR FEH Vi e — Bk

4 —s S
2 A | ......... Xy Xy —Xy Xy ——Xs ||

0 LA AP
_2 v
g . N
0 10 20 30 40 50 60 70 80 90 100
tls
(a) EEIRIN T R GO0 B iR 22
4

X[\qfv’*«‘

~ 70 20 30 40 5;0 60 70 80 90 100
tls
(b) BEEIRID T MG R iR 3
B3 BEHINT S O B iR MR E iR

Fig. 3 Lag position error and lag velocity error under fixed topology
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tracking leader under fixed topology
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Fig. 6 Position trajectory of heterogeneous multi-agent lag tracking

leader under switching topology
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Fig. 7 Lag position error and lag velocity error under switching topology
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