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Abstract In order to improve the robustness of Optimal Fuzy Control (OFC), this paper presents an

Optimal Fuzzy Model Following Control (OFMFC) scheme for position servo systems. The proposed scheme is
based on OFC and a novel model following control architecture. A Genetic Algorithm is employed to optimize
fuzzy controller parameters. Numerical results illustrate that the proposed control can retain optimal system per-
formance even in the presence of significant parameter variations. The comparison between OFMFC and OFC
shows that OFMFC is much mowe robust than pure OFC scheme.

Keywords: Fuzzy logic control, model reference control, robustness, optimal control

, OFC
3

; (FLC)
’ : (MFC) o,

a FLC i ., MFC
(OFC), ) OFC

’ : MFC

FERK , 193

o
‘:_H. -

, 1979



44 2003 2

. PID .
OFC . OFC  MFC 1 .
. , @
(OFMFC) . . ( ) . @
. ®
5 .
leum (t) =k
MFC 1 . 514 ,
r - ” Yo ’ ’ D
+ R 58 e EE] L
" P e * . ®
Upz €y .
1 2 MFC
1 MFC ’ : PID
Fig 1 Skeich diagram of MFC stucture ’
« . PID (
’ : ) PID (4
( PID ) 3 OFMFC
’ ’ | 2.
., PID
’ 19 31
t ' 2 OFMFC :
Up = kpa[ey+ T%Jeyerf Taa dgeﬂ (D (FANUC—BS)
0
y—PID , Gn (s) , FMC
Ta— ’
S (—20 ~ 20rad/s,
20rad/s). Gn (s)
v . PID . OFM-
& FC OFC
, MFC
( ,
(2) PID
(3) PID . . :
4) W
2 OFMEC
Fig 2 Sketch diagram of OFMFC structure
3.2
) . Gm ().

2 FMC ( )
Gy, (s). G, (s)



45

=" @
]
{b )
IG.,. (s} Lr-
3 FMC
Fig 3 System stucture of FMC
FMC
O K. Ko
FMC MATLAB SIMULINK FUZZY
Control Toolbox (8,
, [5] .
3.21
Ke. Ke Ko
K. Ko
K. K. , Ko,
(Kev Ko)
ITAE
HAE:Jz le ldt 2
e—
(Ke? K(‘,)
40 .
) 25 » Ke K.
» Ke=0.8095 K.=0. 0377, Ku,=20.,
4,
3.22

K. K. t9sikE
lg—

)
# K. K. WBE
HE o HR
(XS R FHEREAR LR |
EWE| mars p -
gops [ EAREERRELX] [P()ParD)]
[ nt IREE Pt 1)]
K. K. RFEIRH;
lY
| B8 K, K. R |
4
Fig 4 Sketch diagram of the Genetic Algorithm
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Fig. 6 Experimental circuit for measuring input

power and power factor
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