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Abstract: The problem of distributed coordinated containment control of multiple Euler-Lagrange systems in presence of
nonlinear model uncertainties and external disturbances is investigated. The communication topology is a directed graph,
the leaders are dynamic and the relative velocity information between agents is unmeasured. Firstly, the relative velocities
are chosen as the auxiliary variables and estimate the auxiliary variables through the low-pass filters. Then, the neural-
network method is used to approximate and compensate the nonlinear uncertainties of the systems, and the distributed
adaptive containment algorithm is proposed. Based on the Lyapunov stability theory, it is proved that the containment errors
between leaders and followers are uniformly ultimately bounded. Finally, a simulation example is presented to illustrate the
effectiveness of the proposed control method.
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q11(0) = 47/15, q12(0) = 27/13,
q21(0) = 47'[/15 QQQ(O) = 57'[/16,
QSl(O) = 87'[/17, Q32(O) = 47'[/11,
q41 (O) = 77'[/18, Q42(O) = 47'[/13,
%1(0) = 87'[/19, Q52(O) = 57'[/14,
¢61(0) = /13, ¢62(0) = 47/19,
qr1 (O) /25 Q72(0) = 67'[/35,
QSl(O) 7'[/29 QSZ(O) = 27'[/19
G11(0) = ¢12(0) = 0.2
G21(0) = ¢22(0) = 0.1,
Q31(O) = 0.2, Q32(0) = 0.1,
(141 (O) = 03, Q42(0) = 0.1,
q{il(o) = 0.2, Q52(0) = 03,
QGl(O) = 0.2, QGQ(O) = 0.1,
¢71(0) = 0.1, ¢r2(0) = 0.3,
QSl(O) = 01, q82(0) =0.2.
ST I8 B IR 5y i
™ (mf) + Zt
qo1 = 20 sin 1 6’
T sin (nt) + E
q92 = 15 1 5’
T, (mf) n s
qio1 = 20 sin 1 5
(M) 47
qi02 = 15 Sin 1 4
- sin (lt> + n
qi11 = 20 1 1 3
(M) 4T
qi12 = 15 Sin 1 1
o (mf) n 27
q121 = 20 sin 1 5
i (M) 47
qi22 = 20 Sin 1 6’

PRBE R AW A6 A B ARG 73 73] 1%
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o, (T s
Q131 = 55 S0 (*) + 3

T . [Tt T
e = 7 sin () + 37
I3 P8 U 4% ) BB 1H UM G,,:(0) = (0,00 XF T
RGETA G 8 1k f 09 4b B2 28 0 2% 5 3& B Ak
THER B I SE R R R (9) ~ (13) AP IR R T, H
w2 R 28 AU B Al T T ER BN Wi = Ogxas
P2 I 28 B0 BRI, B g B o 5 o R R R B
Noij=2,cij = [—5,5/*%[-0.5,0.5]*,i € vp,j =1,2,
6 EHIER B ECN o = 30, 2, = 0.001 1 (i € vp),
K; = 361y. TE/4 A 21| BR Bt & 5 S8 47 B oG &R
WK 2~ K5 .
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0.4r

0 I I I
0.2 0.6 1.0 1.4 1.8

Positions along ¢, (i = 1~13)
2 t=0sHREESTMENMEXR

FEE 2 ~ Bl 5h B0l g, KOS
7’3 q2, @i‘[ﬂﬁ qs, @f‘ﬂ‘ﬂfﬁﬂ:ﬁjﬂ q4, jj(@i
BIETTTE A g5, BBESLOIETT RN g6, BET L=
TN qr, KESED=FIEN gs, RELOL =N qo,
B RN q10, KO RTE R qi1, BOAFR q12, K
7N qs.

Positions along ¢,(i=1~13)
o

@
0 0.9
Lo07t °
=
[ |
205t o
o
=
2 03f
.2
Z 0.1 - - - -
£ 05 07 09 1.1 13 1.5

Positions along ¢, (i = 1~13)
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1.0

0.81

0.6 o

04r
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Positions along ¢,,(i=1~13)
4 t=05sHRMEESTMENULEXR

Positions along ¢,(i = 1~13)

H1& 2 AT LA Y, FEIAG I 2% BREE K 2 70 ik
TAHHE T B R

B3 AN 4 8 7 T BRI WA S0 A R )
M S AR, R K2 0.5s LS, BT A 1 ERBE A A]
A S A T B B A

1.0

0.8
0.6 ° &

04r

0.2 . . .
0.55 0.75 0.95 1.15 1.35

Positions along ¢, (i =1~13)
E5 t=15sIREESTMENVEXR

H1 1 5 AT DA HY, BirA BRBE 3 T DRSS £ S
TR B A N, BRI SEEL T 60 S 42 H A

PIRA RIS AR 1A SCHR Y 10 73 A 30 42 Al A
A R
4 & @

AL [E R G RAF AL AR LR LA E PE AN A1 38
B, BLRAR XS FEAF B AT o0, BF 78 1A 1A
ISR 2 BL &S¢0 730 A R 2 1) .
56, SN HEAF R T B2 458 22 M BSG HAY Al B 2 R O e IR
TEBE A, FHUE WA TR RS Al 0 2 B AT 2 A A
by SRJA, L 22 R 2% D7 VR8I A 4 ) AR AN
N L B Y VA (TS B VAR LR e S
J&, T Lyapunov J7 VA UEW] 178 T $2 H 1042 1 1)
TERT, B B A THR Z M SR 2 —EuR
LAY I T RIAE 1A SR A R

Positions along ¢,(i = 1~13)
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