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ABSTRACT:

Data is often encounters problems during collection and tabulation as existence
of missing, outlier, or uncertainty values. This would affect the validation of the
results.

This paper provides uncertainty study and its process using proposed method.
This method for uncertainty values corrections is proposed using both Sugeno
fuzzy inference system and (FLS) fuzzy least square. As soon as modify of
membership function in fuzzy least square, with fuzziness of dependent variable
data, that work to minimize spread values in the target function to obtain the
coefficients which approximate the uncertainty values to their original values.

In this paper, the proposed idea is applied to a sinusoidal signal using MATLAB®
toolbox with additive uncertainty. The application of the proposed method shows
that the accuracy of the correction is 99% using two statistical criteria; the mean
square error (MSE) and mean absolute percentage error (MAPE) compared to

the traditional least square method used by the Sugeno inference system.

Key words: uncertainty, Fuzzy Logic, membership function, Sugeno fuzzy inference system, (FLS) fuzzy least

square.
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0.03 0.038822 0.009 0.03423 | 0.02765 0.027

0.51 0.119734 0.152404 0.16604 | 0.15965 0.1591

1.2 0.389079 0.352274 0.35552 0.34940 0.3489

2.31 0.649954 0.638848 0.66032 0.65465 0.6441

2.37 0.695106 0.652592 0.67680 0.67115 0.66065

3.3 0.837719 0.836026 0.83440 0.83110 0.8278

4.2 0.933566 0.95209 0.94960 0.94540 0.9512

4.35 1.00164 0.964884 0.96880 0.96445 0.9601

4.95 0.96183 0.99322 1.04560 1.04065 1.0035

5 1.04009 0.997495 1.05200 1.04700 1.0042

A kel anplall alasils AadUl) o) (e 2l all Codl A kel daylally AaUl) 0l o Galdl Jsand) (e sl
Okl US aalallg (Al ) il (e el e Aaalil) adll (i (e Jaadlis el wls Jpasd (s
Al Bkl e Juml (i ikl
fohs ) 5 A8 Gl aladt ) B Ay ) bl A el Aoyl sl 50l e Sl Tpaly 7
22 a8 (6) dsaally (5) Jsaall sela .MAPE Glad) il Uadll o wisiag MSE Uadl) clas e Jaussie
ragital) daphlly (graall Slanall dinh (e JS Ganlaall
4 jial) Ay hally (Shuall lasyall ddish s (S MAPES MSE Gaabidiall alasials raauail) 483 43\ :(5) Jgaad)
sl aali Jadad aag Qg

MAPE MSE Aariina) 40 g5 ) dikie
0.634447% | 0.076612 (el lasyal Ak
e 9 A tial A )
0.081505% | 0.000098 S o
oLty gl oY) daiall ddhaial)
0.074517% | (.000083 | &t AasRe sk
sl 2l
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diyhlly Ghruall clayall ik a JS MAPES MSE Gawbiall aladiuls goaail) 433 4djlia 3(6) Jgaal)
SLaiiy) Al Jased aag O g8 4a ikl
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slaii¥) aali

Gl disad) ddkial)

Al

-

0.018153% 0.000396

oS pa il Al
sl 2ol
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Jaa Al duwy sl 35 50 Allad o o Laiy) ol Jn’ pe Ay Lall
:Gluagilly alabin) .9
Ghh (e dadly ST 23 ol & sl 5505 a8l are Vs Aallee B sl shid) 4d —]
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B pae Vs dalledd dpleal) FLS ik sladiol Sugeno gl o bl QY5 olas oly =2
s allas) oo il Uikl Mllg Sl ad Julesy Uae L da il A2l 8 oLVl o5 )8l o) =3
el Alee 3 Lae L Algoas (oY)
tkt Lo s ZuliV) ) Aadledd Al oVl 5 —4
By ColS a8 AV adll s dglee 8 Adlle Adled oLail) s il (g da ikl ARl ol La
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Xiaohui 5 Zhenkai Xu s Xueming Ding ¢fialdl Jé g« ELSEVER dlase & <y ds d )y -1
st 2014 ale Ngaam J.Cheung s Liu
Parameter estimation of Takagi—Sugeno fuzzy system using heterogeneous cuckoo search
algorithm
pladily allaill alleay 4y sl 4.3 Takagi—Sugeno dsiel o suoa dayla &) dujll 22 & &S
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On the Estimation of Parameters of Takagi—Sugeno Fuzzy Filters
-Sugeno zisal allae o AlChe Jo laill ol il Gliedylsa Sl oda  aladiud
:0lsis ELSEVER dlas 4 &y 2006 ale Christoph Stahl &all) s =3
A strong consistent least—squares estimator in a linear fuzzy regression model with fuzzy

parameters and fuzzy dependent variables
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