56 A7 B2 o] 43 v 4 A2"e FA Aor] AA FMEZE S+

AN 98-35C-6-7
A 3 2dE o] 33 n|d4 A AlsHle] HF Alelr] AA

(Design of an Optimal Controller with Neural Networks
for Nonminimum Phase Systems)

ANAEE Y, AN E
(Sang-Bong Park and Cheol-Hoon Park)

2 <

£ =2 uEa 4 Alasle Bl 58A0E Alejsly] 3l 7|&e] PID ekl Ay Aler|s} ¥
FH oz FAR AT Aelrle] P tiste] bRl Al Aer]Y] Ao Hie vH: A Alad
o] Aol A$ &3] Vehde Aol @S HasiEA AR Aad S $7 eapt A4S
£ Zolck A w4 P4 zeiE F /XY AE B F4700] AY PO o]Fe] Ak AR Al
e TR AA Aol A7k Bk Al A Y I F3 Folal AA HlE ¥5E Hashe
HA A7) e TAEE AF z aulS olfslo off-line 2 F5Elth. dubdel AFE o AUFPe
2 AT AFE g5eld vehde whE settling A7, 2R doises) ewlseat e Ale] A 3R] ¥4
ol 71&Ee] A Ao} Alzele] gl vzl WA AdpAo)ehs A& Blth =¥, A= E(pareto) THE #
g Mg 8l Ay ghor o] Feixl ulg- 3 Al AN EAEE FEIt

Abstract

This paper investigates a neuro—controller combined in parallel with a conventional linear
controller of PID type in order to control nonminimum phase systems more efficiently. The objective
is to minimize overall position errors as well as to maintain small undershooting. A costfunction is
proposed with two conflict objectives. The neuro-controller is trained off-line with evolutionary
programming(EP) in such a way that it becomes optimal by minimizing the given cost function
through global evaluation based on desired control performance during the whole training time
interval. However, it is not easy to find an optimal solution which satisfies individual objective
simultaneously. With the concept of Pareto optimality and EP, we train the proposed controller more
effectively and obtain a valuable set of optimal solutions. Simulation results show the efficacy of the
proposed controller in a viewpoint of improvement of performance of a step response like fast
settling time and small udershoot or overshoot compared with that of a conventional linear
controller.
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