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Performance Improvement of the FLC by Membership
Function Modification Algorithm

Wan-Kyoo Choi'- Moon-Jai Jeong''

ABSTRACT

We, in this paper, propose the membership function modification algorithm, which can improve the performance of the fuzzy logic controller
{FLC) by representing the control knowledge of the experts and the operators more exactly. Our algorithm modifies the size and shape of the
fuzzy membership function based on the input-output data clustering so that the FLC can represent the control knowledge more exactly. It uses
the rough control knowledge retrieved from the intuitive knowledge and experience as the evaluation criteria for clustering the input-output data.
We apply our algorithm te the model for controlling the water level and for controlling the traffic signal, and show that it can improve the

performance of the existing FLCs and can solve the difficulty of the range partition for the linguistic variables to a certain extent.

IS : ASBF+HYTR (Membership function medification algerithm), HX=2| MM 7|(Fuzzy logical contraller)
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inoutdata = get_input_datalcount) ;
while(TRUE)

{

get_output. data(FLC, inoutdata) ;

if(evallinoutdata, eval_rules) <= &)
break |
else
{
inoutdata = delete_inconsistent(inoutdata,
eval_rules) ,
centers = clustering(inoutdata) ;
FLC = make_new_FLC(FLC, centers) ;
}
}
return FLC ;
}
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1. If(level is okay)
then (valve is no_change)
2. Ifllevel is low)
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then (valve is close_slow)
5. Ilf(fevel is good) and {change is positive}

then (valve is open_slow)



126 FREMeIEE 2R HEBA R2&2001.4)

e Ae] #HEZRH H39 YEY dolg HY
E BAE A@ AlqANE &7 g F

Ao A 13 127t FojAvie A ri 129 level
o] 1, r12| change #t°] r2¢] change &t =W, rl9|
valve go] 129 valve gtxch o)

T T T

high Iow
1
\ / -
// e
; -~
U, -
-~
/f \ yd
” N
1 L . 1
" o ;
input variable “level”
T  al Li T T T . — T
negaine 280 posiive
1
a5l ]
O 1 i ol 1 P ) 1 1 e,
1 <] a3 ]
input variable “change”
T T I Ll T T T
close—past operrpast
i k.
05| ]
¢ rul L J N L i F L ol A

-1 0 1
inplt varable “valve”

(3% 5) =9 HHE 218 HAl=2| Mol

(28 59 4 AoAAAN o =008 s 22
54 %ﬁal%% HEste] A" 9 Alfzig A
FLCY 448452 (2% 63 )

(1§ 7) AEY AL 0227 89 (29 59 (O
# 6)9 FLCH 93 F=9Alojel AuE Rz,

(38 Dol & + &) 2285 £33 dngZe o
f3te] 49 FLCE 718 FLC2Y &9 4%% naz
qict.

%, 943 429 454, (29 59 FLCY| &% &3
A 235 714 overshoot® VFERAE Wide] (2Y 6)4
FLCO 3 &3 <hAsyl ol folAn (2% 6)9] FLCo
9g 242 (19 59 FLC 4% 234l H|3] overshot7}
BAHI rise times 2234

T T T T T T T T T
negative e postive
1
0s 1
0 oy T 1 T L - 1 I T
-0 0 a1
input vanable “change”
] T T T T — T T T
L close-tast no-change | open-fast
, J
05 J
1} 1 P T I 1 I 1 L. -
- 0 1
input variable “valve”
(38 8) #9 XMolE st +HE HR=2] Moy
level
18 T .
) ]
FHHN BF
(2% g9l FLC
,,_’- ----- -
L]
G4 " N L
0 20 [54] 80 100

42 WEsMT Mol

(29 82 AARAN T4

FUFES

W
59t (22 6)

HefEdh (19 899 94

Hes

5eC

2| FLCH| =& <5 Hof

AE AAE A FLCBIY £
L Eate) A



@ ko] ${Volume)'st ‘A4 A3 7] A7HTimeRed) 0| 32
29 Wpe g E2dMe 54 A5 A 7HGreenTime) o) th
(29 8)oi A TimeRed?} GreenTimes & ¢oj™ WA
FEL VS(Very Short), LS{Liitle Short), ME(MEdJum)
LL(Little Short), VL(Very Longle}3, VolumeZ #1F
o]F WLEL VS(Very Small), LS(LitHe Small), ME

{MEdjum), LL(Little Large), VL{Very Large)°]t}.
(28 8)9] FLCAM Add Azt AP =) Foz
AdFAES <E 9 2uh

T T —T T — T
Vg s ME 18 W |
1
ol _
1]
] 1 1 L 1 1
0 . . - )
input variable “TimeRed
L T T T
V5 LS ME LL V0l
1
05 J
0 1 1 ek
o . - " " 2
input vanable “velume
T T T T
VS LS ME L YL
1
05 - i
1} 1 1 1
0 input variable “GreenTime”

J8 g) BEMT HHE HHE FIC

(E 2> 17 89l FICE I8 Mo

Volume
m vs | 18 | ME | i | VL
Vs ME LL VL VL | VL
| LS s | ME | L | vL [ vi
ME VS 1S [ ME | IL | VL
LL vs | vs [ s [ ME | 1L
VI VS vs | vs [ 18 [ ME

<E 2>dH f5d AdAAE v 2o &,

LoA4 357 gn o] AYE gow, 38 2%

A)zkel At

=t
4=

B SE LIS AT HA MMHY d5 =24 127

2 A4 s Pm o7 AB4o Hew w4 AuA
ol @,

3 ur] Ag47) 23 A4 HE0h 28, 54 ABAD
o @,

4 o7 Awssr Bm AA A7) #od, 54 A
Aol Ao,

(2% 88 FLCHA ¢ =001% dd 2484 +3 &

1%L A £3W DEAL AE AP FLCY
A&RESL (TY 9% 2o,

g

fels

T T T T T T
vs Ls ME w v
i |
os} ]
0 i T y— n N N
0 input variable “TimeRed” R
T T T T
Vs s ME L S oML
1
05 b h
0 T - 1 T
! . . - ®
input variable “Volume'
] T [ b
vs Ls ME 1w VL

input variable “GreenTime”

ME MOE Fis) TEE FLC

(2" 9 nE

B dAPdae mat2dr REEES A9 ¢ Y= (2
4 1007 2 ANEdo|HZ Matlab® o] &3k ALEA

2 8¥e (2% 1he 2E 22488 Eedn, 3
2ke 350500, 700500, 1050500, 1300150, 1800L
50dl 5 5eAlE EAAIA

Ao £2% 10km/h, 20knyvh, 30kmv/h, 40km/h, 50km/h
ToR {3, HRNTE 4AedA 3} FANEE £3
FIAA-B>C—D— ), A% FrE A 5245 18
x, BMNTAT 225 Fo] 4 x (18% +2%)=80%F 7|82
F 2 Agagh Ay deo)E imz, E2e] Hel: 50m
2 7t AenEs v ggth



128 BEMOIER=EF HeBH H2z=(2001.4]

(28 10} AlS30IH

1 ]
L 1
] ]
) 1
1 1
1 !
1 I
i 1
1 ]
) L]
) 1
[} 1
1 i
< A
1 L]
H

e m————— ()
———— e mmr——— =

(2! 1)) Z2o| Asr

B AgedAe 2% 2 4F AF 24 Aor9
Z§o] defA 1584 204, £ 15008 2A 2¥stdot

(19 12)% ASEe we W AF F3 des
vz (19 12)dM --e—-t 2AA AZ A7)
(%, C1E, —— = (2¥ 8¢ FLO(F, CDE, --+-
£ (29 99 FLC(F C)E vtebir}

1000
g % 7
g // -_‘__Q'
8 : F-m-e
=) p
= o0
2 7 Py
5 .
2 , -
,g x’ &
w 4
(=)
v
rd
@
a0 - 1 —_ 1
10 20 1) © 5 kmh

(3 12) M |50 ME S &2 =

<¥ 2 Clol g 28 C39) A=t 2 Wi
(39 ARE=E vehd

(E 3 A2 =0 e shRel JHH=(%)

= Sl Clel dig c29] | Clol df@ C39) | C29 % C39)
N HAE A= A=
10 380 587 199
2 380 479 4%
£y 380 506 121
40 437 a0z 062
50 363 452 086
37 388 5.4 111

<HE oM, nAH AE AjZiClo d|Ete] A F
3 d4 daM (1Y 8)8 FLCICHE B 38%AE 74
HA% (218 9 FLOCCHE 5%HE Ad=Ay, (¥
918l FLCIC3)E (29 8)9 FLCC2)9 #al iz 1%4x
AMHE a8 2drh

43 2¥A

o] 48e FalA ALY 245 7Y Qi
ol g8ld 712 HA &y Aoyl AL FINE +
&5 2 7 Ad

wrebx, WA Hol71E A% o, vA Ao wgd
e Fe oF% T, Add duUFE of &
o 24E49 e FHE =AY, AR A
Adeg o FoE dgss H/A Aqrl: 2A™ ¥
glck.

2 e

58 €

P aFdAE Aol w98 42 AN Yol
4 p2d WblEe RS 459 delds Fead
ol skl AolFHe ALY FAR 25dwd 9
Ash Y% FAsE AYE T, o AGA Aol
g w@se AA £ Aol 95e g4 + dE
r&e 44 2REL ALsd,

Ag YueFe AYE PFE ol4sd Fola UA
NS WEIES 2549 Fus 7 AV

Ak $nHEg ERa 49 Aol A FLCS
2AzA4 WE AE Aolg A FLCI 488 A
2 g4 AYE FnAFel A& ANE 423 7
Y £ Uee & F AUT, HA AoiselA ol
Rael dg 7 439 olegs 42 5 Ase &
%+ AT

oz

[ o8, e ‘BACEL SE A $&, F55ead
Al pp.5-1-~5-91, 1991



(2] ZA&eh o], “Hg/H 3 eHE 2hs A A Ao AadEd TH
2EY, FIHARAZA 2988 =FA, Vol5, No.3, pp1-35,
1956,

{3} #AA71edTs WA, T AN A QE, 71 ADTAL po.165-175,
1992,

[4] Ercument Karakas, Hasan Kulunk, “ Adaptive control of Bolu
highway tunne] ventilation systemn using fuzzy logic,” Pro-
ceedings of the 1998. ACM symposium on Applied Computing,
pPp.282-286, 1968.

5] 2E=, 42, 989 Fa0d A8 S~ &g 7
A Ao Al2dl A", AAF5 3] =4S, Vol.34-S, No.l2,
pp.30-40, 1997.

(6] 2rai7, 342 Y IHg §Z o) 8§ 24 1A Ao

4% B, 2 A F AT AT 9 FAGeeEY

3 =23, Vol7, No.2, pp.37-40, 1997.

MathWorks ed, Fuzzy Logic tollbox Use's Guide, The

MathWorks, Ine., pp.2-78~2-83, 1999

AZT¢, BHE "HA=YE A4 25T Aorlg AE

A et =74, Vol5, Noll, pp2008-2914, 1998

ol A, elfeHl, "W A Aol & &5 WAl 2l HF wE

AEAEY ARAS3N=E3), Vold, Nol, pp.167-176,

1997,

[10] 2371, D&Y, AF%, “Eel2EY 2 o83 AFel Y,

g m A e etd) =87, Vol3, No2, pp.369-380, 1996.

(7

—

(8

=

[9

=

AEE =8 LUCISU 28 MR MY ds 2 129

2
e-mail | whchoi@kwangjuackr
1988 M &diEtw Tzl
19929 ~-1993d (F)F4 B4 A4
19939 ~ 19951 A 2w A
19979 =80 gm A Aargago] gl
20008 2Adiga HAA N o gl
2000 ~ A FFojetd FFAAREATEE AAAL
TRk 2XES e F&, ZradY Aol AT Alxd,

#Ha 2 HEZHAY

g4 M
e~mail © moonjai@hosim kwanggac kr
19979 FAWG FAAA LA
1980 Ao @i gt 48 A ) g (4A])
19349 EFU ST e MISHF (A
1977d ~19813 F9Aw Naggay
19824 ~ 19843 Aadiiga A=A

19949 ~1996 ¥R nAefsty =dgAd

1904 ~ @A FIHEA AT oA}

1996 ~ A S=ARAHFE ol4t

20004 ~2 A ¥Rt =g YA

19853 ~ @Al BTG w AFEHAAZNE S 25

WY Bob: AHAYH A9, EC/CALS, A4 4dwte], AT s
o3 (AzZEYe] ZZAE #e L 4 ¥op



