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The Tuning Method on Consequence Membership Function
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Abstract: This paper presents a Takagi-Sugeno (T-S) type Fuzzy Logic Controller (FLC) with only 3 rules. The choice of parameters
of FLC is very difficult job on design FLC. Therefore, the choice of appropriate linguistic variable is an important part of the design
of fuzzy controller. However, since fuzzy controller is nonlinear, it is difficult to analyze mathematically the affection of the linguistic
variable. So this choice is depend on the expert’s experience and trial and error method. In this paper, we propose the method to
choose the consequence linear equation’s parameter of T-S type FLC. The parameters of consequence linear equations of FLC are
tuned according to the system error that is the input of FLC. The full equation of T-S type FLC is presented and using this equation,
the relation between output and parameters can represented. The parameters are tuned with gradient algorithm. The parameters are
changed depending on output. The simulation results demonstrate the usefulness of this T-S type 3 rule fuzzy controller.

Keywords: FLC (Fuzzy Logic Controller), Tuning method, Linguistic variable

L M2 AoJstar Al el g5l ARS-E= Gradient Algorithms

Fxo) Bae avH AAVIE BEse ATE $7 olgsiel HAAl]el owﬂz olelel wet FA% A%
2 Q7] Slal Alolvle] BE wepElee A4s Adss o A% o ns Ao $Ue 92 F ot P
Aoleh, AANZEe] G TAE Fag QAES Qo) AXskA BE38912) FAF WAy Fael 4G4 A
A AR AL, o5k, £ddE SAFE 28 AR Aol SRR Wal A el
T oalsAs P 52 B S ok AATH 2l A FAY A9 ASE A48 24T 29 2 39
2o P2 AAE 2T A F 2T Whe) FHE EHS 92 F ALk olef@ 542 ol§F PDY FLC
© AL Qo) oA, WA A% 5L WAsks A 2 Be) Aadle] HEsw 54 % A oE g
o aes ixg Fomm He BPAE Pl 9 & Aol

©F Iskash Sebld3= 31/01101719] s 2 pahe o

EEEER R w a%Ee] O AT AEg A4 LFLCS| T

7] ol HH|A| 2B Ao Q5 9FFS n| AT} Zhen- B Aol A SISO Takagi-Sugenod FLCE 37H2] <lod
|

Yu Zhao §2]2 4%3re] £ Aush=r] oo M5t FE oo AT A gheeek 370e] FA A9
AN oA ER dtar YEHol 37)¢] o]—:—;ai% = S ARgEITE A (D7 2ol TSF FLCS] Aot Ao
T BRA7E WS AMgEgon Ao 45e nEd skolth. A Ao 719 SHE0] 0dE FTHoR o]
F flehs ARl o] #1451 Mandani ¥ 4%1111017194 d =5 BRI,

§ FRF- douigre] A7)l e v $HEALS Bl

Rl: if(é is NB) then (1=mxé—(1—-m))
R2: if(é is AZ) then (i1=m,xé) (D)
if(e is PB) then (u=mxe+(1-m))

Ak Aoz gEo| fo|akx| 2rhe]. MandaniFol b3
Takagi-Sugeno (T-S)& HA| A7 F2157} A32joz o]
Folx o] HAAe7ol gt F2lo] xFe] golsithe
o] Sth4,5]. a9 1904 FLC2 98 é 2 dulksld oy E YehyH
4 2 ditshe HEA] ghs R 2 ) ozl gl

B =FollA 34 T8 HX|Ao]7]2] &gy 5ol o o
3 A5 ZzE Wy B0 BEAS o] gdte] i dee ek dukslE g ojstar ok

* 29 1XHC01resp0ndingAuthor) E

=S 2010, 11,15, S94: 2010.11.26.,  AEEA: 2010.12.23. > >
SRUNSE by ) 17170

g 244 Al ﬁ]#i 587K hschoi@chosun.ac kr) ! : i z \ Gls]

°178&: g I&S(ylkw@yncc cokr)

g

l‘

L

% o] wR 008E AT ATHIS AU ol AT S FLC
# 7] = Ao - 2R - A2REE] AEAIFATS FFEA 719 1. Fuzzy control system®] -3,

o] 3HE Shetislol A Zto] LR HIS Fig. 1. Structure of fuzzy control system.

Copyright® ICROS 2011



T-S& HARMOIIS =HF

-1 0 1
9 2. AN A e

Fig. 2. Membership function for premise.
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Fig. 3. Normalized output of FLC.
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Fig. 4. Structure of proposed FLC system.
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Fig. 9. The response of Pl-type FLC.
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(a) System response
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