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Parameter Identification of an Electro-Hydraulic Servo System Using
an Improved Hybrid Neural-Genetic Multimodel Algorithm

Dong-Hoon Kwak”, Bong-Ho Jung', Choon-Tae Lee  and Jin-Kul Lee”

ABSTRACT

This paper demonstrates that an improved hybrid neural-genetic multimodel parameter estimation algorithm can
be applied to the structured system identification of an electro-hydraulic servo system. This algorithm is consists
of a recurrent incremental credit assignment (ICRA) neural network and a genetic algorithm. The ICRA neural
network evaluates each member of a generation of mode! and the genetic algorithm produces new generation of
model. We manufactured an electro-hydraulic servo system and the improved hybrid neural-genetic multimodel
parameter estimation algorithm is applied to the task to find the parameter values, such as mass, damping
coefficient, bulk modulus, spring coefficient and disturbance, which minimize total square error.

Key Words : Improved hybrid neural-genetic multimodel parameter estimation algorithm(7} ¥l d}lo]Hg]= N 7H
FfA2 R 438 F), Electro-hydraulic servo system(Z 7] - H A B A 2E)

718y w : Area gradient [m}
X, : Spool displacement [m]
K, : Servo amp. gain [mA/V] V : Total volume in cylinder [m’]
M Mass [kg]
B : Viscosity coefficient of cylinder [Nm/sec]
K : Spring coefficient [N/m]
C, : Discharge coefficient

1. A&

AAAZZA GG vlo]la 2 ZAA9 ddR
. FgNzEe nEe AUstn A= e Aols}
Fu: Distorbance NI AsAAT F4e) nzee S5 A8 45

200243 11¥ 5 HF
ZHAAA, FAANGE A5 7 AT e

Email dbhkwak@pusan.ackre Tel. (051) 510-1449
* Fatoigtsa gkl X5 A8
= RAYRE N AFRY

=3

196



AFE - AEE - ol2Y . o]FZ : FFHLTHIA A208 As5E

Hele] FHEE 2T A7) L ARA2"EE 2
S8 AR o gdi"ostn oy, Aod
Ho| ¥3}, W afo] A i, vpE o
& Ze uAFEAE MR da, FEE, o8-
o] ¥zt TAE vRE AT AT |
3ol 22 9 37 8o <l HHuE HE
ol 4% 5L 7R

A7) ABRA LR getujy Ao
#3 AEe T3 7P ATE Navid 5o 98
#H &9 gholl upe} 253 SAHNA AFHJA 2d
3 gt & T3t A1 AA7IE AAEHA
3!, Tan& F4A A7PFA A ZHzhe) A Fo
g - &8 diolel & o] &3to FArHE A
dto] 2ddg TAHH 2T, Majjad EF F4H4
@7HgA Ao FHELE FAE TR A
ATE P, Y, ojg gir Ry ATE
& AN2"E Aoyl A I HEe £33}
Har, Ao Agd WHE FE HA2ZEHIA
o}k o W AFsE kA X3 FF-3el
Wl 1 248 JHA3 o olgd EAE
FE5] A8 F T2 A7 FE AR A"
Petridis7} A|¢t3t stolnele NAT-FHA ¢u
&S AMgEe 4Ee B 58 o249

)

oJEIRk-g o] &3dta] AlAR) HEHUEQl AP M,
HAs B, 2= FF K, A{@4As K, &

)

e o, Azgel Age stetelee F7t A
o AgAAIY MmN 037 ol EAGS
2 % q

Wepd, B ERAE wagHel B A7
4 ARA 299 sehleE o] A8 soln
I ARL-HAA LYF 03 B4 et
MHE $AeE, AEArE HrHY 8 F
ANA D, 4-EY A HOlHE o §3he] A2Y
o seteEQ A% M, FAAS B, 2XY 3
K, ARR4AF K, 9@ F e FHat =
#, A% BHAe 37 A3 APIA 7R
shehul e & ol g3l 34 AN APAZ e v

B ENE SRS

¥ o

2. A2 1 R 2AY

21 AlAH 724
B =X 24 A d7)-FE HARAE

A

o] 74L& Fig. 13 Zrh
ANg71e] AEe FE 7 & 5 A dho
thFg #AgRE 2 A9 § AEE A}
8h5a1, 2238, Wy Al2"F FAHAUEE #HY
2 AAn, g FFEFo| AL} 3
Sa) a2 WolBe BA Y. 22, HH
Axdle A3FE AMEAE ol &3gien, T4
doe P4 1omme] FB2ZE HACE AR
=3

AXNZE AAE 5437 ste] Eelang
g ZFsgon, Axie FojE g AR
= 66MHzF 9] H2d AFEE AL <IH
Holx ARNZE 124E BT E 7IA = AD,
D/A REE ARE3IITH

ﬁ:‘..o-u

[ F

Fig. 1 Schematic of an electro hydraulic servo system
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