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An Optimal Design of Neuro-Fuzzy Logic Controller
Using Lamarckian Co-adaptation

o ¥y, A
Hanpyul Lee, Daijin Kim
Foluiste FFE T

2 ¢

A &8l AFY A=A Aoyl HH HA Aepdd (HA FAFH &% F)E Fed
A% fFd 4negEFE AYT Lamarckian I HE 71YWE ol &8 w2-HA Aol7]9
*HEL AA e Aedn A gedeEe Agd 48 J9H F4e T =& L¥}UH & &
3 B FASE zte 73 dolag AL A 239 F& Ao 5 FE 2% YFES UEF
#o}712 stetojet 2AE S5y, SFol ¥ A SH4& T 2 HA Aoj77} W= Al 2
g JEHUEE Aoy fetde 23 & FYPU A F3HE HA PP /3 d2dFEY 2
E Aol dHm gtgo] ojFojA g Hrh FL& A THE vEdm, AHEYE FA T4 BlfﬂXl
§}717P A8 dHAGgE ANSGER B £& A9 *é“—Q 7RIS, A 7 wolxe &% g
E9 HH2 &4 AHo] P& TN L HA BY Aeld FHE HE T it %*]"ﬂ F
Yoz A4S A HA} Fhe] o}F FHopAe AHe] QUvh A EHold ZAI}E Lamarckian BE
& 98 doiz FLC7t A 74, 243} 58, Ao A%F & diA & S o4 %0175_1
FLCET} 7} $53& BoZrh

Abstract

This paper proposes a new design method of neuro-FLC by the Lamarckian co-adaptation scheme
that incorporates the backpropagation learning into the GA evolution in an attempt to find optimal
design parameters (fuzzy rule base and membership functions) of application-specific FLC. The
design parameters are determined by evolution and learning in a way that the evolution performs the
global search and makes inter~FLC parameter adjustments in order to obtain both the optimal rule
base having high covering value and small number of useful fuzzy rules and the optimal membership
functions having small approximation error and good control performance while the learning performs
the local search and makes intra-FLC parameter adjustments by interacting each FLC with its
environment. The proposed co-adaptive design method produces better approximation ability because
it includes the backpropagation learning in every generation of GA evolution, shows better control
performance because the used COG defuzzifier computes the crisp value accurately, and requires
small workspace because the optimization procedure of fuzzy rule base and membership functions is
performed concurrently by an integrated fitness function on the same fuzzy partition. Simulation
results show that the Lamarckian co-adapted FLC produces the most superior one among the
differently generated FLCs in all aspects such as the number of fuzzy rules, the approximation
ability, and the control performance.
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