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Toed w 1funaun319v03f1fi Conclusion  voanga w15y ld nag A do Min
Function O, AL (w) 1117158579 Output Membership Function L. (w) gnéasensin Taull
anugaiu o fauaaslugldi o

Brwadnidiu ngit 0 szt ifie L w) unsdwadwsidu ngi 1 1dRa B, )
Sudy §1f1910 Mamdani’s Method sz idifanadnt lneswah

Hew) = pe (W) Vi (W) VLV e (w)
1 ew) = (O A @) V(0 A ) V. V(0L A g (w))

Taoft tw) 11 9ANAGNTY8S Membership Function dmudeaylitimnsauiu
9 N 1 89 i uag v 1§1u Max Function

1IMITI05NNgAs 9 $18208U Tugiluuuves Linguistic  Form  Widnuae
TndiRsafuarwAnvesnud

Rule 0: IF {Y1(nT) is big and Y2(nT) is big} THEN C is large.

Rule 1: IF {Y1(nT) is low and Y2(nT) is medium} THEN C is low.

Rule 2: IF Y2(nT) is large THEN C is big.

Rule 3; IF Y2(nT) is low THEN C is medium.

Rule 4: IF Y7(nT) is large THEN C is large.

Rule 5: IF Y5(nT) is low THEN C is big.

Rule 6: IF {Y6(nT) is low and Y7(nT) is low} THEN C is low.

Rule 7: IF Y3(nT) is large THEN C is big.

Rule 8: IF {Y2(nT) is large and Y3(nT) is large} THEN C is large.

Rule 9: IF {Y4(nT) is big and Y7(nT) is medium} THEN C is medium.

Rule 10: IF Y6(nT) is large THEN C is big.

FatI8ng12 13 U g U S MIMUBe Fuzzy Input 789 (M = 9) 1agdiINYes Class Y9
Output range 152y 137e 4 18UA Low, Medivm, Big 4oz Large pavinMssdeagilanse

b
uaaldaese i
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ﬂ;]ﬁfl Class 13 Large:
IF {Y1(nT) is big and Y2(nT) is big}
or {Y2(nT) is large and Y3(nT) is large}
or Y7(nT) is large THEN C is large.

ﬂ;]‘?'lﬁ Class dh Big:
IF Y2(uT) is large or Y3(nT) is large or Y5(nT) is low or
Y6(nT) is large THEN C is big.

ﬂ;]‘?'lﬁ Class 1§11 Medium:
IF Y2(nT) is low or {Y4(nT) is big and Y7(nT) is medium}
THEN C is medivm.

ﬂg‘ﬁﬁ Class /4 Low:
IF {Y1(nT) is low and Y2(nT) is medium} or {Y6(nT) is low and
Y7(nT) is low} THEN C is low.

11 LL, U Fuzzy Membership Grade 493 Fuzzy Input Y,(nT) (1} Class v ¥4 Fuzzy
Input Y (uT) URAIBEIIFU Y,(nT) is Big M318519 Membership 499 Fuzzy Tnput 2 881U Class
Big #1131 Fuzzy Input 2 Tavenuisosiuann1 18 Iagld Membership Grade Function [L,; Uz

] ar . o [ g/
WURBIIU Y (T) is Low arsnsadiuin 1dein W, dudu

] 1 »
Antecedent 494 N# 0 N3wTamudIEINsaf MU 18R
IF {Y1(nT) is low and Y2(nT) is medium} or {Y6(nT) is low and Y7(nT) is low} THEN
Cislow
= 3 3 ar c:’
asaeuunu laday o, Al
Q, = {4, and My} or {L, and M}

= max{min(lL,, W, );min(Lhs;> s},
TroTinToeruI “and”, “or” aniounu 13 TaoiAT 0INUIY min, max AWHIAY

b4
o

119991NUAAL Membership Grade Function 31A3ua 0 019 1 4aZA1Y0 Antecedent

¥
vasudazng {OL,i=0, 1,2, 3} e 0 84 1 1w



32

75715909 Mamdani’s Fuzzy Implication ﬁugﬂi%’iuﬂﬁsmimﬂgm’fﬁaﬂﬁuuaz
Srunamadng Sefiasoluaunsdady ith Fuzzy Rule Rsrusamudaiuamisounuilg
Tno Output Membership H_(w) ﬁ&‘lfﬂ%ﬂﬁ Membership Strength 1 ﬂ‘f:

L, (W) = Ol AL ,(w) Wiuwadnsa1nnssaungued Low

W, (w) =0, AL, (W) Lﬂﬂﬂﬂﬁ?‘lﬁ"ﬂ]ﬂﬂﬁi?ﬂﬂ;ﬁlﬂﬂ Medium

L (w) = O, AL ,(w) Elumadwionnssiungues Big

L, ,(w) = O, AR (w) Elumadnsainni33ungves Large

Taufi
O, = max{min(lL,, M), min(LLy;, K, )}
O, = max{min([L,,, min(LL,;, LL,,)}
O, = max {min(ly, My Ky}

O, = max{min(l,, W), min(Ll,, Ky, ELyyd
U ), L (w), L) tas L (w) ({144 Fuzzy Membership i Low, Medium, Big uay

Large ANy

TAUNYUDY Mamdani’s ansoutlasldded :
Hw) =)V L, () V..V (W)
= (O A o(W)) VIQUAR, (W) V (CLARL (W) V (G AL (W)

unNAI0819TY 1 Strength YBengh 0 9 ngh 3 TA UMY 0.64,0.68,0.17 taz 0.47 AudIAL

E
wg a o =1

ATy wadwsuoenszuaumsii lasl#35n5uee Mamdani 921511 Membership Function L (w)

Aanuans Tnoidudiulugii 3.0
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Fuzzy output for the following rules's strength: 6.64,0.08, 0,17 and 0.47

G 10 20 30 40 350 60 70 80 60 100

4 o o
57 3.9 ugaswadninldainng

Tagi L (w) 1ugaguinaIsuos Membership function d1v1iungstmrsudiy

» 9
ar i o a J Al . .
#arua 198 Function Henunsohuulasliitlunasniifer 1ae35n15 Defuzzification

3.3.7 maudannuning Fuzzy (Defuzzification)
Defuzzification {UMISIHONTENIG Fuzzy Space NHMUATU Output Universe of
¥ ¥
Discourse 11619 Non Fuzzy (Crisp) Taslunsanuinsailaz199F Center OF Area (COA)
L
" (ZXZ)
F(nT)= Z* ‘lﬁ A
Z‘- nuc (Zt)

Tai L unudae Siuamvesssduveswadnt ¢, z, iludmauues Control Output Miszdy i

uag [1(z,) uansdamanuilumundnly output Level Set

o

Tumsdurmuenduisi 81 RGD) ssazdiszildife FaT) fd1snu Taviidle
4 v &

F(uT) inud11nd 100 (High End) nuien1u31 adsesdeuiiy uazlunindudude F@T)

k'
finudn1ng 0 (Low End) vansanuimisssvieuiuy

3.3.8 HBANS21052 VY Fuzzy Module
o 3) =y s 9 P 1 o 4 8
Wnasmuypauzdsuwdgiu Jeuanlfeussnhennuiivaunznanouunuy msng
o 1 ? f [ o ' 1
asuussINaRpLLNUNITY vuanuTdasyunes Tasuanudsauasanu liuivey
Q‘ lg 1 1 ] ar 1 1 e
HAnTude lutdazdiant 1191v09RuezlinsunIs@0819n319 q AU TIVEUTEYM M3

4 a 4 .:' = ¥ ol
LﬂﬂﬂﬂllﬂﬁQMGQQﬁﬁTﬁﬂiiu Lﬂ"j'Bjﬂ‘i]TﬂUi':lll‘ﬂ'iﬁlﬂ'l'itl]ﬁﬂuullﬁﬂ’l'lﬂﬁﬁu?ﬁﬁﬂu MARIIIM



34

1= A o oa ar g Aw o
ﬂ']ﬂhlllﬂx‘l Llﬁ$ﬂ15tﬂﬁﬂul&ﬂﬁﬂﬂ"lﬁ%ﬂ')‘ﬂfﬂ"ﬂﬂﬁ‘Llﬂ'ﬁ\fl‘lﬂ‘u chiﬂ'lﬁﬁﬂ}ﬂﬂﬁﬁuﬁ'lll‘lflu“ﬂ‘ilft]tlﬂ'}l'lll

v ¥
1§89 78 Function trigger Y0537V & 11ag 910 A8 1% Fuzzy indicator

wimstleusidayasimilavesiuassudazusindoundelszam 3 Ylduaszou

TasviimsnaasuduuSEnhiinai 138 was1 s 1A wazwani lsihunai

9 . Y o A A v
1138374 Trigger levels igﬂﬁfﬂgﬁl‘lﬁlﬂuﬁgﬂuﬂﬁﬂﬁﬂﬁﬂgﬂﬁﬂﬂﬁﬂ'Uﬂ']’lllthlluu'E‘)u

o o dal ] [ 1 c?
nagldnadnsnueusendIauNTAe 18l

&1 F(aT) >= UTL tiaz M2 i 0 darfu Wimsderu Tnoszfinszuiunis
st
Q=M2/SP
Gain = Q * v8P — M1
&1 F(aT) <= UTL iag M2 iy 0 darfulfvnevi Taseziinszuoumsdail
M2 =Q*SP
Gain = M2 = M1

Tasfi UTL fin Upper Trigger Level

Tag# UTL wag LTL Hveuvaiifasail

LTL fi9 Lower Trigger Level

M1 Ao SauituiiasnuiunouEufursidnm
M2 A Sauduazayludeihevessam

Q #e Swawiuiite’l’

sp fio s11vBaty

Fd
g =

51 < UTL £ 100 ez O<LTL<49

A135amfues UTL uaz LTL amldifenanouumuiuindige szgnldlusiuam

a4

) td ' , ’ g
fa'l e lditHasi I iRanadnideUi 3.14 uas 3.15 udazgiilsznaudae dausie 9

ol

Eal

SP (5191 W)

F(nT) (Fuzzy Indicator)

UTL (Upper Trigger Levels.)
LTL (Lower Trigger Levels.)
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3.3.9 VUADUM IMIA UMY
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Mnsad Convergence Module il 8 3N Fuzzy Logic Input 1% Input Range
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158319 Fuzzy Logic Output, Output Range uaznadausadntnazinslou
IAsuddivamsdaiule
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