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Robust Adaptive Boundary Control of a Flexible Manipulator
with Unknown Boundary Disturbance
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Abstract; To suppress the vibration and improve the vibration control for a flexible manipulator with the
system parametric uncertainty and unknown boundary disturbance uncertainty, a robust adaptive boundary
control with boundary disturbance observer is proposed by using adaptive control and boundary control
technologies based on the manipulator’s parameter estimation to suppress the vibration of the manipulator.
With the proposed control scheme, system parameter uncertainty can be compensated and the control
spillover problem can be avoided, and the boundary disturbance observer can attenuate and track the un-
known boundary disturbance. The stability and uniform boundedness of the control system are both proved
by Lyapunov’s synthesis method. Simulation results demonstrate the effectiveness of the proposed control
method to suppress the manipulator’s vibration.

Key words: flexible manipulator; boundary control; robust adaptive control; boundary disturbance ob-

server

« UFSEHEA: 2015 -01 -27
ESLTH: BHEBABS¥EL T HE (61203060); J7 7 4 B4 11 % %8 By Wi H (2013B010402011,
2013B090600016 ) ; J~ A —Iiyi-ABe BRI R L I & 2 7R B H  (2014ARF25)
EHEEN: S (1992 44:), H; HRAE: AASHUARGEER; BiEE: X5; E-mail: auylau@ scut. edu. cn



%3 39 BOFAE A RIS S U 1) 5 R I SR 45

FAENUE 90 2 R T HLE N L PR AR
FIATR B SESUR  SR TR AR ™ e ) PR 3 B
G HHGE RN OBV ERT BE A TARVERE, PR
HCAEFRE BRI R R, ARk R
P IR sl 4 ) ) AL PR ) O A 22 i A

TAEHWE RS e — K AA MG . AFLME.
S SRR R HL AR & AT SRR e, Heah Tyt
IR e i B804 0 B8040 O R A iR BT g5
HERE L, DI E O B R O BA IR, £
G il 4 ik IR 22 R0y FLZ A o A PR 7L
Sy REEATE R BT 0, (RO LA S R
ATy, AR R RS AT RE R i Hh AN
B R G T o 0 S TR sl e o i £
Dy¥iE Lyapunov pRECHITCT 7341 el / 478 il 4 55
TSRO BT 7 2 BT 52 R A5 A A AR B 3 g 1
T A AR S A B 5 LR 3 A
WG TEUN BB N B ROP SR T i A A
I T R O B AR A B R AT R B
ShPEH BT, DU RCRIFEE S 1 i R AR
17, H AT E N SN R 2R TE R IR &1L R
HPSEINGOL, EAELPRFME R, TR
g RN, REAMUAFAED D), D5
ik AR ETE. W, RHERG L
WS EABAAANHEE, WEIHK T )R A
SHGE T SR ARFNSE L HEF I &, L B4 S
BT REREZRE R Ik 3 i #2 g At A2 k. IR,
N T e R R E RSP R RO AR B, 2R Pt
A ) Sk BAT By i PR MR B DV RE T, EAD
2 R G S BRI RS AT E T

RSO TR ENUE 2R G SR e sh 1
AT, AT SRR A A nT I i ) PR 3 35 3l il
[l TSR O RRGE A SR8, s o
SR, SR SR AR R EOR, Bt
A K SRS LI A B 1 3 N S A e X 2R
PR R IRShBE TR, UL A IS RE I AME RS
LIS BIATRENE, A AP S 25 X i 5 R
U TERER . AW AIAME DT B M Y
PREHEHIROR o Ho5 18 ] Lyapunov 543k %) 21k
B ARGAENE I —ECA SRS TN fRJE g T
B A8 A AN AT FEPE R0 SO TE 45 R

I DU 2l ) A AR
1 AT SR (D0 = (),
(D) = (0,0 = L (e =

1 A SR L i AR st 0 R PE DL
Hopy(x, 0) Ky o FZIZENL B« A RS it .

")
1o) u(t) x
\ V(1) T M

x 7 d(t)

K1 BADFRARA SRR E
Fig. 1 The flexible manipulator with unknown
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