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K S)RARK(4) i, G ¢ DMHLER AT SR 3%
ZRGA UGN
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¢ = P,B,, ¢) = P,M, ¢\, = He( - wP,B'B) ,
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ETR(12) BEF M, AR FRE—MM &S,
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B2, IHORAES BA [F) 221847 B 12 th SR . AR SCLA—Fp
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EILIRT YN DIk . S|

) a, 0 b, b

X(1) = [ ]X(t) +[ () ,
0 a, 2 — 0
1 0

Y(1) = [ ]X(t)
0 1

o = - 2¢ o = - 21

Yoom w21, L7 2L

B, = kr krl

i 421, T 17 4 2F
Ho, 1, G AR AR ORI B S & m 3R
AL N BB | RARB LA NS —
A 1, B EHLas NSRS A S s ¢ RN
RS A BEEREG r R B R
Bl A2 ] B AL S IR ST ) BE Sl 25

RAHBASHL

I, =10kg - m*, m =50kg, 1=0.5m,

I, =0.05kg - m*, ¢ =0.05 kg - m*/s,

r =0.125m, k =20N - m/V

B HATALAS AN BPRZS2S 87 N
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0 ~0.1379
[2. 8369 28369 1

+ r
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1 04 %
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Hrr, x,, x, 5P RIFRR TR SHLES A 12 3 B
R, b r (1) = [0 o] FRGHIB L
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DR B R SE A i, TR B, S B, A3
RSB LS ANREIA ry (1) = 3sin(0. 2¢) o
% SR LA N RS & A AT A ik B g
TR L A B i 1 L, AT 75 BRFE AL AR N B IRAS
ZE A AR

[xil
Xi

-0.1135 0 %
- | Il

0 -0.1379
2.8369  2.8369

+| Juo(0)
6.8966 - 6.8966

o 215w + [* wo,
0.2 0.2

o [(1) (1)][:]+ [0?2]&(”

RN B w, (1) = 0. 1sin(0. 2t) ,uy (1)
RGN Hdu, (1) B 1 DM ERRA TR
AIIKE LR u, (1) ,uo (1) 5 2 D RFR LR
BRI w, (¢) , (AT TEGTATHL 88 A — AT AT R
BEDLAY N O HHE R IZ I S L i & [ R
uy (1) =ry(r) = 3sin(0.2t), FEAE MY, 76 41
B AN RGER T, 8 £, (¢) F0 £, (1) SEhr |
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FHIELH :
A, =[0.2087 1.000 1.000 4.7913]
A, = [0.2360 1.3062 2.3963 4.0615]

A; = [0.4094 2.4927 4.2075 4.8904 ]

S

T=0~40s T=40~80s

T=80~120s

2 HIdER1RRER
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AR 1 Fk 2 Fis

&1 BUTHRMEE

T [0s, 120 s]
fi(p) 2sin(0. 5¢)
£(8) sin(0. 61)
£(1) 1. 5sin(0. 5¢)
FAG) 1. 5sin(0. 6¢)

x2 EEBEEE

T [0s, 120 s]
Sfa(t) 0. 5sin(0. 8¢)
fa (1) 0
fa(1) 0
Sa(t) 0

R (14) R IR 25, AL Aoy A
FREAE AT LI 1256 2 FhRIMELL T 4 L (E
b AR K A ek AR, T AR IR ME L T
AN BRI A 45, 8 3 B o

£ MatLab &7 T #EATAS0E 9 0 B AGIE ,
PLES NFIERBENL &8 AR ERECIRZS AN 4 8 S B,
6 ~9 43t T A RME S KIHANTHE, K 10 4
T R R A THE. N B ER PR A
L, DI T R 2 5 5 B shplas A\ 75 BR 4
AR E] T e,
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Fault-tolerant tracking control of multi-stage mobile

robot formation in switching topology

Ni Hongjie, Zhu Junwei, Yu Li, Yu Xinyi

(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

A fault-tolerant tracking control method based on distributed intermediate observer is proposed for multi-stage

mobile robot formation system with switching topology. Firstly, the uncertainties are decomposed into maiched and

mismatched components. Secondly, the combined unknown input signals composed of actuator, pilot’ s non-zero

input and matched uncertain components are estimated by distributed intermediate observer. Then, a fault-tolerant

tracking control protocol based on the estimated values is designed to match unknown input. At the same time, by

adjusting the specific parameters, the mismatch uncertainty effect is fully suppressed, and the satisfactory fault-tol-

erant tracking control performance is finally obtained.

Key words : stage mobile robot, switching topology, fault tolerance, cooperative control
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