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Implementation of Evolving Neural Network Controller for
Inverted Pendulum System

Young-Jin Shim*, Min-Sung Kim*. Doo-Hwan Park*, Woo-Jin Choi**, Hong-Gon Ha***, Joon-tark Lee*

* Dong-a Univ.

Abstract - The stabilization control of Inverted
Pendulum(IP) system is difficult because of its
nonlinearity and structural unstability. Futhermore,
a series of conventional techniques such as the pole
placement and the optimal control based on the local
linearizations have narrow stabilizable regions. At
the same time, the fine tunings of their gain
parameters are also troublesome. Thus, in this paper.
an Evolving Neural Network Controller(ENNC) which
its structure and its connection weights are
optimized simultaneously by Real Variable Elitist
Genetic  Algorithm(RVEGA) was presented for
stabilization of an IP system with nonlinearity. This
proposed ENNC was ‘described by a simple genetic
chromosome. Through the simulation and
experimental results, we showed that the finally
acquired optimal ENNC was very useful in the
stabilization control of 1P system.
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Fig. 1 System Modeling
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Fig. 3 Encoding Method for Evolving Neural Networks

2.2.2 ENNCo dMx}

ENNCe] Rzditztefs AL AAg e A
%< (Fitness Function)o] wa} 2 AZAsag& g
she HFon, AJYEI & AANZPIFE gL
Ao WEFG T80 ¥4 dd. 18x e A5y
AZF 2 f2g& AAE YAz 98 FAAoln,
o) Ao g ddEEs T Ade KD de 843 ¢
+2o Fd, A /15A T FRE A4z ¥ w
= deojel wulH (Crossover Point) g 712z &
o dd4 dez dYHy EF2E 49F FAR
Zd, 98F w7y 843 ¢S A edE: {Funy
ad, A3 F4E Ad FH aw 2 A 7
# deole] FHre mulE 471 ALeol mu3HA o)
=

2.2.3 ENNCe| 44

Alzwlel g 271 AFIZY A7l D 4-10-1
A=FEAE F2I AT VA, AAFgage] ¢
Fide Az A=(¢), A AE=(¢), 3
AA(x), Ba9 £2(x)7F 94859, 29 Rd
ZAE FH0)7] AF AFHNE A5 AL(«)
2= igch 9 RS YA Alany
B gto] A¥slmg MNASA] okon T3 43
g ZA dett bdA olg ALF 2493 Fuz
E < EAHoR dadsgo. gz, 27|
AR &=

A% FRYEE ol gt AR Ye] T2E A
s AAZ, A2 2 AR A Fbe 2zt
FANE WA= Foz daYst AAEE g
$48 H7HaR0

1 o k] R o Iy o2 ol rlo 10 SR O

3. AEajolMd W Ay

3.1 Alg2jo|M
Algd ol Aol ARt FIHRS 0.02(sec)2 P o,
x4 R ¢ 4ol FEHdS e dP¥oz stu,

3 &

TollMe dA BH FF 3z AYS z;ed t
3 oz A#sided, #xe g ot
0.665(m), Bxt2] £5+= +£0.7(m/sec), AAe Zx
+0.4(rad), Z&EE £1.4(rad/sec)3 st}
2 AEHo A 49 ZIAE e SAE g
Aol &3 Aol £0.665(mlelWoA] &R, A
o] 30(em) AAEZ B4 HIAH(4=0)o =24

3 gAaE Yy & stul(x=0) =& e A
ott. AJE Fr2E 4 (5)F ol&Iey, e
Beole ge p=1~20, ¢=1~2000. Q=6, N=4,
P=20) o2 st}

_ 1
F(Cp»q)—g;{ lggai exu.ﬁz }
(5)

A71M, C,= MAT Y pHA Ao, o=
Ad, Qe Z7I1X9 2d9 5, Ne ddsd 7
F, PE AR 2815, o jHA AEU¥ES 03
A, ey, v idAl Z7IAG T ZF A AHM Y
ewig=e] @ zlelt}.

® 4€ AMEHNAZT H3l N3N =Y A Ala"
of g 6712 A9 7] Felg Jeln gk

Table 2 Postulated Initial States of Inverted Pendulum
System for Evaluation
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(a) Decoded Pattern

(b} Simplified Pattern
Fig. 7 Decoded Evolving Neural Network and lts
Simplified ENNC Topology
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