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The Response Improvement of PD Type FLC System by Self Tuning
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Abstract: This study proposes a method for improvement of PD type fuzzy controller. The method includes self tuner using gradient
algorithm that is one of the optimization algorithms. The proposed controller improves simple Takagi-Sugeno type FLC (Fuzzy
Logic Control) system. The simple Takagi-Sugeno type FLC system changes nonlinear characteristic to linear parameters of
consequent membership function. The simple FLC system could control the system by calibrating parameter of consequent
membership function that changes the system response. While the determination on parameter of the simple FLC system works well
only partially, the proposed method is needed to determine parameters that work for overall response. The simple FLC system
doesn’t predict the response characteristics. While the simple FLC system works just like proportional part of PID, our system
includes derivative part to predict the next response. The proposed controller is constructed with P part and D part FLC system that
characteristic parameter on system response is changed by self tuner for effective response. Since the proposed controller doesn’t
include integral part, it can’t eliminate steady state error. So we include a gain to eliminate the steady state error.

Keywords: FLC (Fuzzy Logic Control) system, tuning, PD type fuzzy controller, gradient algorithm

I. M8
HAA 7= Tgst ATE B3 AFHY

R EH JJrE}DlEH Hﬂﬁ‘rOﬂ E}E‘r E}" EE} S
L%E‘r‘”_i 54 d2E gre] Ale)r1e) e 2
E} Ty g A Ao 7]e] 54 sy g
23k HJ- ] zﬂo]-E]OJz]u]- = }\]/\Eﬂo] o} 133}7
91l Ao izt Aor FEHEA taix= A5
FrHe]. ¥ Aol ofel7t 54 AeEE S

FHAst dargsel shdl
°o]-&35k PDY JV]XM 15 Albsl3itt
A A7) 5 e
Fej= 7AEHU
FEFE vAA
A|zEe] E3)

T

I o ox X ﬂllo
ol
_‘_4

R
)

Gradient Algorithm-S-
[7-9]. AoFst PDE HX|Ao)7]= ©F
Zof PlEeAR e 0}01
th. PDE HAA|0]7]9] A 7‘3 e @At
Fotne QA oA siaE ¢
AA 3388 eaks AlA o}%D},

1;
o
By
o

* A 9] 2 Z{Corresponding Author)
RS 2012.10. 10, 7 2012.10.29, AR 2012. 11, 14,
ek 2MO)sta Ao A& 2538 T hschoi@chosun.ac.kr)
0]73-3 U™ 1&S(yikw@yncc.cokr)

% o] =R 011dE AUk AT

o
=B

P

A hE o

b a7

Copyright® ICROS 2012

ILFLCS| =
A= Q] FE WFoR S uiel 9%
o U B BE ESe1E olgk we Asg )
g slal 2] B e o) g
B QoA dA el QEES
71 HEH 37Ke] WA RS 2 T-S9 ﬁWZﬂOVlE Ol
SFTH3]. A ()2 £ ATl A AFE-E]= T-S (Takagi-Sugeno)
& FLCO Aloftale yeplar dek 2 (el &3k A7)
ol7]¢] S5 542 2% 100149k o] 0& TAHLE Al
=] W] A Ae] AL m T meoll ©)3] HAA|
o719l =4 o] 5A4o] Wit
Rl1: if(eis NB) then (u=m xe—(1-m))
R2:if(eis AZ) then (u=m,xe)
R3:if(eis PB) then (u=m xe+(1-m,))

o

M

2 @F 2 99

o thgt Unksls Aejshar glrt.

L, ém)>1
e(n)=1é(n), <1 ?)
-1, eéemn)<-1

A37L AT e A Opf 2 @ 2
= Uehled 4 32 d3d
LR TS A

A O]_uq A) (4)9]. pas

Ao
=
o=



S
N
B
it

Z P
1 0 1
i B G Rl e L R i
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