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Learning type trapezoidal fuzzy inference is a general form of triangular fuzzy inference,

and fuzzy clustering using fuzzy inference can identify the class boundary area by learning. It is
necessary to adjust the trapezoidal membership function of the antecedent part and the singleton
real value of the consequent part with the learning mechanism. In addition, initial value setting
of parameters is an important factor for learning for minimizing error. In particular, the initial
value of the singleton in the consequent part greatly changes the accuracy of the estimation of
fuzzy inference depending on the set value. In this paper, we will discuss the characteristics of the
hyperparameters to determine fuzzy rules of class discrimination with minimizing error. In addition,
we discuss the influence of the learning parameters of the antecedent part and the consequent part on
error accuracy, and the procedure of learning for improving learning. By the numerical examples,
several combinations of extensive hyperparameters are discussed by significance test in order to

acquire the optimal fuzzy rule of fuzzy clustering.
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Table 1: Error by Learning Parameters and Initial Setting Methods
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Table 2: Comparison between Initial Setting Methods
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Nond. 7z, VIMEEEOAEHMEZRT L, (¥
%, BOKIE) = (BEE, BEEER) = (27 7 ARLEAE, L
Buk) e B

B, TREIEFE] 220 THHRT 2. £2 0%E:
WEHIZBWT, YIAREEZREEIME TR T 5
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Table 3: Comparison between Learning Processes

N ] 0.1 0.4 0.7 1.0
HIRIRE. bkt DT TR W [ EEE | pW | EEE | i | EEE
@RI %)Jﬁ;%ﬁﬂé%ﬁ— iﬁ#%ﬂi{ﬂé 1.05E-155 * 6.01E-134 * 1.26E-118 * 2.78E-107 *
s B — g e | 1.15E-8 * 2.57E-9 * 2.25E-10 * 5.04E-12 *
ek %Uﬁﬁﬁ;;%iﬁ-—%é##%ﬂﬁf?% 1.55E-158 * 8.92E-134 * 3.48E-118 * 1.31E-106 *
B — R EE | 2.60E-9 * 5.21E-13 * 1.48E-11 * 3.33E-12 *
(B WIS E — iR e 9.36E-74 * 7.17E-72 * 1.27E-73 * 5.50E-74 *
’ BT — g EE | 1.11E-8 * 1.53E-8 * 8.46E-12 * 6.91E-12 *
W vk %Dﬁﬁﬁﬁ?%ﬁﬁ-—%é##%ﬂ%ﬁ%% 6.10E-160 * 1.78E-137 * 2.35E-121 * 2.51E-108 *
B — Rt e | 3.40E-10 * 1.37E-14 * 8.08E-12 * 3.09E-12 *
55 2 HEE W@@%ﬁ—%ﬁﬁ%ﬁ 1.98E-38 * 2.00E-41 * 2.81E-41 * 4.33E-40 *
B — AR EE | 3.48E-10 * 5.27E-8 * 9.77E-11 * 4.53E-12 *
R %)Jﬁ;ﬁﬂﬁﬁ%ﬁ— i&#%ﬂ?@ 1.37E-39 * 6.24E-45 * 2.20E-41 * 7.84E-44 *
B — Rt EE | 5.83E-10 * 2.28E-9 * 3.36E-11 * 2.74E-13 *
L, HEBENBED SN UL, B - RERY (3] M REREAD T 7 &+ HIEOISHRS, BRFA

BT, ARRENRD SN P -T-. —TF, 2FKFY
T, VIR EEOMAEEEEIIEEZRENRZDb SN
2. 2o DFERNS, IR EEOENE, BB
BIZITHEE2 5250, B EHIC DO wELr
AT, BROBEAEEEIIHLEEE5 252K 0T
W5, 51T, R3ITHBWT, #WIHIMERE & BIEERES
DD pf, KO, HBHHRFE & iAo g
DplEZtRT2E, ¥H508 tRETHETH S,
HIRMERR T & R DO L D p D FFHNZ N, R
I, RRHER R KIED 7 — ZAMRAFIL T340 B 15 O 93
B RE & B DD p EHMRD T/NE W, Zh
5 DR, S, FIHERE D & B FEH OB T T 7
VAN—UBRRELFHEINTWE I e Dbh5b. Tk
bbb, 77 V4=V DOFETIE, BAEFOT VTV
VB ERD NG R DHENKE L, RO A v
Ny TEBOZEEL, $UAL—ILOMFAEOEKRD
WL WR B,

5. B YIC

AT, FEMNZEY A R (AR 7794
HEFRDNA IN—=NF A =R DFHEIZ DWW Tigam L7z, #X
B> S, FEERE MR EE, PENERE QR % i1
ST, BEEDY Y IV N EE AR NG 2
LRGP RE L, RO A Ny y TEHBOFEITE
U A=)V O DRI FEN L 2R U T-.

Sk, EHMURMERTEDL, EBONSZ — %Iz
JGFHLUT, FHENSEYA R 77 Y1 HiRDISHATEE
VEAETERT Z0EDRH 5.
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