20124 4 A N A1 =S 43 % 54 W

DOI:10.6041/j. issn. 1000-1298.2012. 04. 005
PHREERFAKRRRIELERIR

Bow o~ B Ox%s gHeE N
CPRBCT BT A% TSR TR B, 75 210007)

(FEZ] B HLER G AR AT AR R AR Bl 25 B 2 Mo iU %) [ AL, SR T Pl 4 B Al 2 P A8 e | 2 i s A A Bl 25 4
He K [ 52 A 2 A% B 3 6 41 1 - Pseudo-Hammerstein-Wiener 5 %1 5 £ i 42 48 B b U fal IR R 5. A1) DG S A0 L 4y
BRI R G AL R e/ e s X, TSR A T IR AR S A T A el R E e/ TR SR AT BN, LI P,
BT 13 Pseudo-Hammerstein-Wiener £5 %1 G AR 47 M 38 37 SC PR R 45, 1% 22 b Hammerstein 2 28 P4 85 5 43 5 3 2> 29%
I 68%

KW I HEBMARAS  Pseudo-Hammerstein-Wiener B R 28 P HER

mESSES. TD422.2; TP271°.3 XHERFRIRAD: A X E 4= . 1000-1298 (2012 )04-0020-06

Nonlinear Identification of Excavator Arm’s Electro-hydraulic Servo System
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Abstract

Aiming at the problem that there are unmodeled dynamics by theoretic modeling and it is also
difficult to identify, a Pseudo-Hammerstein-Wiener model with cascade connection of a two-segment
polynomial nonlinearity block, a time-invariant linear system, and a backlash nonlinear term was adopted
to model the electro-hydraulic servo system of excavator arm. The key term separation principle was used
to decompose the model into a linear-in-parameter format, and a refined recursive least square method
supplemented with the estimation of internal variables was proposed to identify the decomposed
parameters. Experiments demonstrated that the identified Pseudo-Hammerstein-Wiener model
approximated the actual system well. Comparing with Hammerstein and ARX model, the error of the
Pseudo-Hammerstein-Wiener was reduced by 29% and 68% , respectively.
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Fig. 1 Retrofitted hydraulic excavator
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Fig.2 Block diagram of closed loop control system
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Fig. 6 Input and output curve of identification experiments
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