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using the Evolution Strategies

o] T 2% A A B=
Dong-Wook Lee*, Kwee-Bo Sim™

e o

B uEL A5AN 5 A g4 fa§ dshAdZ(Evolution Strategies)& ©]-&3t] tHEH Q) v Y AJx
¢ =#H2HInverted Pendulum)®] <43t & AR Ao g dAIh =YY Aojdd & Az Fepd
%, %, 0,09 FHE uro] 2 Fol AP HE G A2t Bk ARHOZ GAA Y Lolst PoiAA H
2o & A7l A AL FolAn). fEA & miodMe AFAEEE Qe Hétd, A2 o
He 202 e daiA e Ao S 2 7ok @3 2 A YY e FER upRro] Fe A A 83
FeEHE ez Fole WS A e, I FE st Ao} ERHAA "] "o e A9} 7Hrtel
AE A2 ro], @A 9 1A S 25 o AX FYEA FoaA AN AstEre] AL EE A
28 AX 9 Heg FAANAT E st WHes AR RS AP S U DL AL, A
Ao AFH Agdolde Tt 2 FEAS FUE

ABSTRACT

This paper presents stabilization and position control of the Inverted-Pendulum system with cart by using Evolution
Strategies that is one of the Evolutionary Computation and is effective in searching real number. The control input
of the Inverted-Pendulum is the element of chromosome corresponding to the divided space of Inverted-Pendulum
state variable x, J'C, 0, 0. In general, the larger the length of the chromosome is, the longer the time of evolution to
search optimal solution is. So in this paper, we propose a scheme that reduce the state space by half by taking the
method, that is, converting only the sign of the control input without obtaining separately for the symmetrical
sections of the Inverted-Pendulum to improve the speed of Evolution, and improved the efficiency of the entire system
in addition to the improvement of the chromosome’s evolution time by carrying out the chromosome’s evolutional
process by two steps one of which is that cart is positioned near the control point and the other cart is positioned
far from that point. We propose another method that is Neural Network-Evolution Strategies(NN-ES) Controller.

We verify the effectiveness of the proposed control scheme by computer simulations.
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