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Identification of Fuzzy Contorol Rules Based
on FCM (Fuzyy C-means)

Kaoru HIROTA* and Yusuke YOSHINARI**
Abstract

FCM (Fuzzy C-means) has been applied to the identification problem of fuzzy
production rules in fuzzy reasoning. Fuzzy division of support set in the primise part
of fuzzy production rules is performed by using FCM algorithm. Based on the result
a set of fuzzy production rules are generated. Then the rules are tuned up taking
experimental result into consideration.
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5 9 5 4.27 35 3 2 | 12
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7 4 3 1.64 37 7 11 7.69
8 15 7 9.84 38 16 1 1.95
9 10 2 1.96 39 14 6 8.13
10 8 5 3.67 40 6 2 0.74
1 4 5 2.58 41 5 4 1.95
12 13 8 9.54 42 12 6 5.89
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30 11 6 5.36 50 16 14 14.11




108 ER2(1990) 2  FCM(Fuzzy C-means) Xf\ic7 7 2 4 I RIOR 2

VAR I DRGECEIIDOELTRIRLE,
CDVATADANER ML = Ay F D~ v FHOBERE L (Length) &, HkOBEME
V (Velocity) @ 22oCH 5, WAl (L, V) w3 2%0BEME P (Position) ThH %,
FRALER L3k E e £y F OBEOEMEEIEVE KT, AV E/hIflix e s, Thid
ANEHEV BV THRAMTH S, HOAPIPHEOBHEELKEL LI EREHEY L
b, TDOHOBHEWNIER LD,
F—2DOBR{EOFHHEL LTI, PENefy tO7 -2 XD LERICEZARDDELT,
BAESWTETHIBEE TEFVAD, rfy FRETOPHLBBLAELOLLTF -4
HH L,

TDXS5LTHEBLAEY — 2% Table 5.1 12/RF, ZDRIZELVT No.1 55 No. 35 ¥ TH
N=nDRERDF— %, No.36 55 No.60 ¥ TOF — 2 2RMRADOF —- 2 TH 5,

52 > 3alb-LaBR

5.1 CIRLIEYATADT — 2% BT, FBRLTHRRFEREEALL,

¥ Table 5.1 OANERBHOSWTH D, ChRZOFRATH AT LA0HEBES LIS
HEDOERC L > THHBCE 1 556 T TCOMEEDI, Table 5.2 THHUB LD e Dfl
%RTo SD Table 5.2 DREHCH S5 DL & e DEMFHEM, RERAF— 2L bR/ EHS
ZEDhB, £ Z T Table 5.3 I EIE S5 OBEDLTAERDOAL—ALDFRLIFAERY
nERUETBEHEALRT,

CORRAEBCHREIDEL Z e DEMBFNTI o1, Lo T OROHHBERAKRLDOT S,
WEZDOBREZT o & 2OHREEIL, BB125 2 -2 DRNET > T igVy, FZT4L2 TR

Table5.2 #FAWT LD e DI

PEEC | REBF— 20 e nffi | REAF—2D e Off
1 2. 4021 1.3809
2 4.0936 3.1179
3 4.5875 4.1298
4 3.3440 0.8740
5 0.8878 0.2994
6 2.1983 0. 9643

Table 5.3 AHBDOS L EDHLISAL R b A L BETRIZITER
w—wNo| PLIZAESIRN | 44 o g 5 5 B R S

R (2.2579, 2.7993) '=—0.1987L +0. 2943V +1. 6338
R? (5.8101, 10.8041) S?=0.7047L +0.5597V —3. 7229

R (9.6991, 4.9623) S*=-0.0981L +0.8009V +1. 3012
R (14.1734, 2.1522) f'=—0.3041L +1. 3816 V +4. 5023

R (14.7798, 9.0457) JS?=0.5806L +0.2943V +-1. 6338




BtE R FRES ERKREIFBHREH (B26%) 109

Table 5.4 #®#EEH-27 4 -2 RRLIL 2ORKBRBHER

»*—nNo *:D??(aﬁ\'/??l‘ﬂ' kR EIRR S
R! (4.2579, 2.7993) fl=—0.0504 L 40. 4799V
R? (5.8101, 10.8041) Sf2=—0.7047L +0.5597V —3.7229
R? (9.6991, 4.9623) fF3=-0.0981L 40.8009V +1.3012
R* (14.1734, 2.1522) fi=1.4826V
R’ (14.7798, 9.0457) F3=0,5806 L +0.6850V —3, 6428

Table 5.5 23 A —XBREBD ¢ O

mﬁma?- ’ ------------------ 0' 1665
ﬁﬁﬁmo?_’ .................. 0.7511
é ﬁ .................. 0.4101

LIt HER L oTHIB A5 2 —2DBIRYT oK, FORBBED e DL BHPBHK 52 —2%
Table 5.4, 5.5 TiRT,

§6. & B

77  EFARMET AL CRE LD 7y o 1 Hll%k, FCM 2AVWTF 5 HEXREL
o TAEX>TRELSMBEL L 2TV 37 7 ¥ 1 HEIOHBRET 5 HHOME L & A Bk
Sh, IVEBKE7 72+ 2FLOWMENTREL LD, SEORFEL L THTFLIBDIR, 1
NOPETHD, A DREDOHELE LTRHTHRO7 » 2 + MEXETHhLISA 27}
NORBETIC LRI -THBATE, COLHOFHEELTRBAE=2—-1%s b7 —-2%
AWTTY v AT a2 ififihTh 5,

g #F X M
1) £, BF, #HFEK: FRFuzzy HEFRAC X 5FIMERNIE, ~ A7 AL, 28, 10, pp.605/613
(1984).
2) BT, B8, FF: 77+ BROBKBERKFEAANOLH, ~AF A LHH, 28, 10, pp.597/604
(1984).

3) E.A. Mamdani: Application of fuzzy algorithms for control of a simple dynamic plant., Proc.
IEEE, 121, 12, pp.1584/1588 (1974).

4) T. Takagi and M. Sugeno: Fuzzy ldentification of Systems and Apllications to Modelling and
Control., IEEE, SMC-15, pp.116/132 (1985).

5) Bezdek, J.C.: Pattern Recognition with Fuzzy Objective Function Algorithms. Plenum Press
(1981).

6) K. Hirota, Y. Arai, S. Hachisu; Moving Object Recognition and Moving Object Manipulation in
Fuzzy Controlled Robot, Control Theory and Advanced Technology. Mita Press (Tokyo),
(Invited paper), Vol.2, pp.399/418 (1986).



