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Abstract

This project studies and develop a program for control mobile robot using fuzzy singleton.
Fuzzy logic is a useful tool for solving many real-world problems characterized by imprecise and
uncertain information. Fuzzy logic controllers are widely used to control in many application, A
development this program test and runs on Microsoft Windows XP Operating System. This
program is develop using Visual Basic version 6.0 language. In this project, Obstacle avoidance
control of a mobile robot using fuzzy singleton is designed and simulated.

The simulation is implemented in two parts. The first part pertains to the graphical aspects
depicting robot movement and plotting obstacles. The second part deals with the fuzzifier, the
fuzzy rule base and the fuzzy singleton of the mobile robot controller. The simulation results

show the effectiveness of the fuzzy controller to control mobile robot,
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Labell nepanvaadanduazando SL
Label2 tetmaswaeiladdunazeansn LL
Label3 wamsmvoaflafdunizenndn SR
Label4 tisfaimvoaflansuniizanisn LR
Label5 nanafvesdansunizaindn sr
Label6 terasnvealansunisseindn LF

Label7 ieinaA 1A yA sz

Woulisunsylu Commandi
Labell.Caption=Lt1
Label2.Caption = L2
Label3.Caption = Rtl
Label4.Caption = Rt2
Label5.Caption=F1
Label6.Caplion =F2

Label7.Caption=Z
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Singleton iemaAnu eI lijusudinfoudide ) Tay

L =Lmin

R =Rmin

F = Tmin

fauals L R, F 3ol 14 non ludamens Fuzy Singleton Sailusnnaiivosiige uda
Fuzzy Singleton sxdasnuesny1 thatuit 18I lswfud nuvos Head funmsign
i Tao

¢(1) = c(1) + YN Fuzzy

& 1 = @ a dao [ a ar a
- Aalivusudiau T faiiafisnnaidlmidluszezns o1 wudnms wdnduldGuns

4
s Inidadmsmanmisdalilvesjuous Tag

z0=(90-¢c(1)) * Pi/ 180
a(1)=a(1)+ 0.1 * Cos(z(Q)
1) =1(1) - 0.1 * Sin(zQ)

A @ ] w a A o Yo o ar : [
w3eedun a(l) Imiaalu a(D) Andusgein W hiduiludeanloudnuls dies a(1) uag (1)
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a(2) = Text95.Text

B(2) = Text96.Text

(gX = a(2) - a(1)

tgY = b(2) - (1)

tgD = Sqr(tgX ~ 2 + tgY ~ 2)

FuAgaruiinanavea yamine Adanls a2) uaz o(2) udmnnamesiazvinamiloududiu

g

m(1)=a(l)

n(l)=b{(1)-1

=0

KO) =-1

d(0) = Sqr(j(0) " 2 + K0) " 2)

M Head iy 0 dlunaunudiad s udamnamefuazvinaie 15y Taoldaumsidn

) 1 : o = 5 1
udninpd idichlinnemgeguinaaa lmiijuounsounaeuinll Tauld code

a(1) = a(1) + 0.02 * Cos(z0)
b(1) = b{1) - 0.02 * Sin(z0)
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14 Timer Tumsaauguarsiaves IsunsuTaomsdumbandni “Timer 17 Tuniene

. n 2
Y64 Object NI TAIdzidA Code YU
Private Sub Timerl Timer()

End Sub

4& H r- 1 1 ﬂ’ [ n’.—
&1 Code a9 ni1 Ilvzituumoluduveq Timer T MY

A, L1 3 ar or Qv’ ar J ar é ar 1

Suludnmeadaiauvnamiodng dusadasudigaguina1ueaingvin TextBox FaFus
¥ ¥

Tugaliunves x unz y uoneindu dniudosadna TexiBox 1094 2 40 de Fog 1 3u udd

Fuidianan® “Timer 1” LAIRUA Code 2N

x(i} =Textl. Text

y(1) = Text2.Text

uMsTua x i@e y 910 TextBox 140 Textl taz Text2 a1l lu x(1) naz y(1) awdwmy Ty

psdinoanuu i aguinndt t IR Code twinlalihs

%(2) = Text3.Text
y(2) = Texid. Text

Fufgaguinazyuisuduves Tsuamn TextBox laudbiRuaiu
a(1) = Textol. Text

b{1) = Text92.Text

c(1) = Texi93.Text

tlumssu ximz y 910 TextBox 1% Text91 uag Text92 ad 1 lu a(1) uaz (1) audidy

uafuapsiiegu$ .90 910 Text93 adlflu o(1)
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finnamgalaivuesiuenkin(Head ¥uia 1 utuas) Taunsin a(l), K1) uag o(1) Tl
ATUIUAIY Code ThaE1

Pi = 3.14159265358979

20 =(90- (1)) * Pi/ 180

m(1) = a(1) + Cos(z0)

n(1) = (1) - Sin(z0)

fmua it piiflunsiivanoia ot edadmnannd i laomsi 90 TlaudroyudiRunm
¢ ] .4
W90 o(1) Gilpavingadradaiyuiiu 0 vealsvenaduisinnnuny y Taviifisinmamindy
unu x T A Head 9ziuiniifiy o(1) inainu y suiludoani oo Tlaude 1814
n; ] L 4 o [ . [] 1 o o
yufioduunni ) 120 15laaniuen Degrees 11l Radian ws1zArHandu
F
@3 Ine1iia 11 Microsoft Visual Basic 6.0 1niiluins Radian 1d3hmssdusamigaaioves
d d P
Head 1at m(1) = a(1) + Cos(z) IAyatanvoe Headhoguunau x 1nua1 1% m(1) uag a(1) =
- o ' H e 1 M [
K1) - Sin(z) Thyalasves Beadhioguunnu y i 137 (1) udnhidr i 18 l)winuonne s

VUL AMUBZHIVWIANINYREUINa YD1 10uA 1183 Head

J(0) = m(1) - a(1)
k(0) = o(1) - b{(1)
d(0) = Sqr(j(0) ~ 2 + k(0) ~ 2)

Taw j(0) 9zfium m(1) - a(1) &1 m(1) li'lugmlmuau a(1) éatﬂuqat’éuﬁuﬂ?ﬂqﬂqnﬁﬂmq OH
TAwnaveanmaiuummauny x

2% k(0) v:fu a(1) - WD) Fa o1) iugalasan v(1) %olﬂw]ﬂféuﬁuﬂ?agﬂquﬁnan 2
IRrnaveaanaefnmaun y 1hnmesitadeanmumnan e saluasuisn'ly
fmuamanunaiiu 1 sufes uRiedoimsasisdeusANugndoai Idninmsd o

Tamunannuuviesmndsaiauiiv |
ey hnaidursaionanadau Head nazaanavludinnjuoud laoldmda

Picturel.Line (a{1), b(1)}-(m(1), n(1))
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insoaszanidunsaningrisudundagasudnanivsalsuen a(1), K1) Tildigarasin’lden

AsFI (m(1), (1))
Picturel.Circle (a(1), &(1)), 0.5, RGB(255, 0, 0)

ininavzadiediuoud iifulanauiedl o5 1wufues Inolsueniigaguinaitegh
(a(1),6(1)) Fupa

~ o ar . ] ’ A o 1 1 ar
@ouian i Arcsin iz Arccos Tieauaraga e 15 1umsAmaam A1 usenIN Head A
Jaglao

Public Static Function Arcsin(x As Double) As Double
Arcsin = (At(x / Sqr(-x * x + 1))}

End Function

Shumsiszmailad sy Aresin Taomssuiuamiszinndinoe ) o Tugaiwy Double ué?
1 L4 )
s ldg e luauns Aresin = (AtnGx / Sqrtx * x+ 1)) 187 x s sl

futtu 1 w30 -1 axhicunsomang1d

Public Static Function Arccos(x As Double} As Double
Arceos = (Ata(-x / Sqr{-x * x + 1)) + 2 * Atn(1))

End Function
Slunslsenieilan sy Arceos mitouiu mylszneilands Arcsin

[ [ 4 >
iieannTilsunsuitosnuuusuming 14 10 m udafonihrwosiaquanzFuithinmil
A INRMALA VIR 3UT0U Code THIIMIUMIdR 10 50U the T dhudensidou Code
Taulgmda

Fori=1To 10

NextI
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A; o r, o a4 L3 ] A @ o
5oz Imualif i =1 udrsznamfiogsznin For ag Next nwiiia Idsunsniuna
1UIINA Next i IAT9992U20A1 1IANDN 1 1AIMINIFIUNDUUINIIUNSINA Fori=1To 10
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Bn39 1147 For 9zvimsasavaoudt i i dauhidy 11 uduaioavzdnulibviusmdi

BUADYINUIIVA Next I

— ¥ ar “  ar o - A d ]
Budmveding SudusndoaiinsasisdougaguinacusIag N uA 1NN TextBox &1
mngagudnaavesiagiiailu 0 M1 x wag y nSessxiloumieniypdieg @amminuvesia

wilsteniymogluiidodalal it o
If x(i) = 0 And y(3) = 0 Then
dmuaitouTyld S1nia x taz y Tiauihi o udarueriyadiag suihi o

d(i) =0
Oc(i) =0
Os(i} =0
RG) =0
CL@=0
T =0
dR(i) = 0
dL@ =0
dT(i) = 0

] ]
a A w» w 0

.y [ o - = ] A4 W :ﬂ o A » o
llﬂﬂ'lﬂ1ﬂﬂ“l‘§ﬂﬂ'ﬂﬂﬂﬂ'lﬁ‘l.lﬂ~l’)ﬂi] ‘llﬂ'lllﬁﬂ'lﬂ‘llxl hll H O IATDUAITIVZVIVHITUNATTAIAURA
»

ar = o ar | o ol F a0 A A
UTINA Else ﬁ\l'l‘lj FIUITINAOG lﬂﬂzlﬂﬂﬂTiTlﬂ‘]dﬂﬁl]Sﬂﬂ 0.5 IMUMUAT TUUIU UTA

4 1 . . 2 9 @ et o Pr] ar A o
THUNANYN i), ¥(D) "Nl‘ﬂuﬂ1ﬁ~llﬁU’Jﬂ1Jﬂﬂ‘u‘n’J1ﬂﬂ‘)11uUuﬂ

Else

Picture1.Circle (x{i), ¥(i)), 0.5, RGB(0, 0, 255)
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udamimnme S nununutazninnanngaguinasvenfuoud hildgeguinaisves
-~ r-a 0 "l =1 o i

Fag Fuihuimdudniuseufin1vnaves Head

3@ = x(i) - a(1)

k(i) = y(i) - b(1)

d(i) = Sar(j(i) ~ 2 + k(i) * 2)

Fmsuagasuenpdi Head nsziideingooniii 4 924 Tavd
$29% 1 Top hpugiugog 30°
$297 2 Right ingagluga wnng1 30" ud'hiiiu oo°
$2973  Loft iuguoglusanioun -30° ud hiiu -00°
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$341 4 yufieguonmitonni Mivinaypihio

b d
MSNNUTENNANINBIYDA Head nsziinde g dounsnlFaumamanii

A+B=|AlB|CosnO (3.1)
—1 K'ﬁ

=Cos —— (3.2)
|AliB|

K-B‘=(xlxx2)—(levz) (3.3)

udaiimsiiou Code aali) Trouompuuea Sin” sanuiHeaazAIN uMIAiIN
ol (i) = (G(0) * k(1)) - () * k(O)) / (d(0) * d(i))
L ]
Anguua Sin” nveghdanls ol() uanail iiaannmsuMua oi() 30 x Tueunis Arcsin

L 4 L4 [
a1 ol(i) 130 x finaahiiihs 1 date 13 Antudaahmsdmua@oulvlunissunives ol
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ifol(i) = 1 Then
Qs(i) =90

-~

Elself 0i(i) = -1 Then

Qs(i) =-90

Else

Os(i) = Arcsin({(j(0) * k(D) - (j(i) * k(0))) / (d(0) * d())) * 180/ Pi
End If

A ° A .- ] . -
1o ol(i) = 1 szimuald 0s() = %0 risanin Sin' (1) = 90 uAd ol = -1 szdmualdi
A - 1 e 1 ]
Os(i) = 9011199910 Sin " (1) =-90 uazd1 Os@) Hauanmiianniind? szaem I luaums
Arcsin 19 @A ueanidsiinsilanuiieglugi) Degrees uazdiudi 2 anauns 3.1
s —_pe
uazaun1s3.2 Taokinves A-B —(xl R )— (‘t’l XY, )

udahimafion Code aa'l Tauuonyuves Cos™ vanyiiiondzaInTumsiuan
02(1) = (G(O) * j() + (k(0) * K(i))) / (d(0) * d(i))

] . -3 [ or ] :r ! A [

ANUUBY Cos ' g ludamls o2() neiniail tivaoinmsunua o2G) nie x luawns
» » L)

Arceos i 02() 130 x figoa it 1 fade 13 Fuiudaahmsimuaion lvluasfumaes

o1() peununuasluauns Tau 1935 u20UAY Arcsin

1If 02(1) = 1 Or 02(i) = -1 Then
Oc(i)=0

Else

Oc(i) = Arccos((((0) * j(i)) + (k(0) * K(i)}) / (d(0) * d(i))) * 180/ Pi
End If
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MANADINIYUN Arcsin 11AZ Arceos iH5129)

45 45 -45 45

Aresin Arccos

51#13.10 8310ATSAUINN Arcsin Az Arccos
A 18910 Arcsin 92187109 + uaz — udezhiensouoniagRaganimimTendsld
s aReels Arccos ARy taTeulvlumsuonyuesnitlugaag

Tausausneglugaeszndre 130" Mudnplugae Top Tny

I£-30" <= Os(i) And Os(i) <=30" And Oc(i) <= 30 Then

i) = Osli) Anquiiogg2a Top
R()=0 fiu;m‘f'imj‘lmha Right
L) =0 Anpfiogiuga Let
dTG) = d(i) vwadioghiugaa Top
dR(i) = 0 viniiogiugae Right
dL() =0 vuaioglugas Lett

If dT(i) < Tmin Then Tmin = dT(i}
ua ost Tu T efumyguludmTop uaudum di) lu d16) itemvnaintosiiga
Toul¥f1da I£ dTG) < Tmin Then Tmin = 6T() duADUIIIAURUD

¥2aotglusrnnandi 30 us hifiu 90" uAnulugog Right Tao

ElseIf 30° <Os(i)And Os(i)<=90 And Oc(i}<=90 Then
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TG)=0

R(i) = Os(i)

L()=0

dT(i) =0

dR(i) = d(i)

dL() =0

If dR(i) < Rmin Then Rmin = dR()

1] 3 ] L] 1] H A ﬂl
Hueh 0s() Tu R(D) i uanguluday Right oA dGi) Tu dr() femmnainieuiiga
Taul4Mda If dR() < Rmin Then Rmin = dR() dauAtBUszIAUgud

1 i ' ' ' o oA o o '
yicwegluganiaondi -30" ualiifiu 90" A lug Lent lao

Elself -30 > Os(i) And Os(i) >=-90 And Oc(i) <= 90
TG =0

R(1) =0

L{i} = Os(i)

dR(i)=0

dLG) = d(i)

dT(i) =0

If dL() < Lmin Then Lmin=dL()  fimmamivuiaiiiooiige

A 0s() Tu L) dtefudnpluda Right iazifiun i) Tu L) iiomvunaiiviouiigs
Taoldda I1f dL(G) < Lmin Then Lmin = dL() dauedusziiiveud

T A =] ' [l ] ) VoA A ﬂ T
‘m»mﬁ Llllﬂﬂguﬂﬂl“uﬂﬂ’lﬂﬂnﬂTﬂﬂ‘lll‘]f'N ﬂ‘lljﬂllﬁz'llu’lﬂnlu‘]i']\luﬂZUﬂ'll U0 lpy

Else
R(=0
L()=0
(i) =0
dRr(i) =0
dL()=0
a1 =0

End If
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Text6l.Text = Lmin
Text62.Text = Tmin

Text63.Text = Rmin

L ¥ ] " » .
udadariia 3 4 Tldnmaludauues Fuzzy Singleton oA nyuiiez 1§ ¥ uvudindoudn

wio'll Tao

L =Lmin
R =Rmic

F = Tmin

ar o a ! . A ] L4 x ) "

dads 1, &, 7 il 14a e ludauuoq Fuzzy Singleton davzad1d Tuseudall dievihe
~ i ° , [ s 1 { \ a

vnaTievhige tfaand Fuzzy Singleton szdaninyueemin anpd ATl saudu

A3 Head udidammgatiarwlni lau
o(1) = o{1) + Y9N Fuzzy

dalijuoudidu lisdrmsnoaldlmifus rozma 002 udnms adanduhliGuns

fnalmi lav

zO=(90-c(1)) * Pi/ 180
a(1) = a(1) + 0.02 * Cos(z0)
b{1) = B{1) - 0.02 * Sin(z0)

A wr L] L] - - A o ia i ar X 1
noasua a() Trlaalu a(l) fuAugai b hisuihudoanlavuduals disa a(1) naz b(1)

1 g a y A -
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Tudnmwesmsndaufichmdmne TavdidauTdsunsumougudsit Cout senuuiiy 0

mnoanuwauoud hisududewldoufiamsindeud uansh hif@davnaniutiuden
< A e @ o w /¥ - A ¥

waundn snfussihmsiumdmfusudadmuthminelaosudu

Sumgaguinmussgamnudninuanwaiiaanauiad 0.7 midnas TaoMifda

a(2) = Text95.Text
b(2) = Text96.Text
Picturet.Circle {a(2), b(2)), 0.7, RGB(0, 0, 0}

mmnnmeiuazvasEIgaguinasveauuuanugariny Taol33E Awmruan 1

tgX = a(2) - a(1)
tgY = b(2) - b(1)
gD = Sqr(tgX ~ 2 + tgY * 2)

ahaunudhdaesnlaaihuanme I s uumudgidemmpiidusuddoaiumin’lag

“a(0)=a(1)

b(0) = b(1) - 1

() =0

k(0) = -1

d(0) = Sar(i(0) ~ 2 + K(0) * 2)

s hafusugiuganinoTauld Arcsin 18
05(0) = Arcsin(((i(0) * tg¥) - (tgX * k(O))) / ((0) * tgD)} * 180/ Pi

gl c() udahnmssuhilsunsuanndnd ildjusudiumihhimedieidiuou |
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Public Function Fuzzy 1{L As Doubie)
IfL>=0And L <= 1.5 Then
Ltl =1
ElseIf L > 1.5 And L <= 4.5 Then
Lel=(L*(1/(-3)N+15
Else
Lt1=0
End If
End Function
Public Function Fuzzy2{L. As Double}
IfL>1.5 And L <= 4.5 Then
L2=(L*(1/3))-0.5
Else
Lt2=0
End If

End Function
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Public Function Fuzzyl(L As Double)

IfL>=0And L <= 1.5 Then

Ltl =1 "
Elself L > 1.5 And 1. <=2 Then
Lel=(L*(-1)) +2

Else

Ltl1 =0

End If

End Function

Public Function Fuzzy2(L. As Double)

IfL > 1.5 And L. <= 2 Then
Li2=L-1

Else

Li2=0

End If

End Funclion

51

Humailszne@aunls 1l L As Double 11
A1d4 Function W%ad Fuzzyl Tau L oz
dhusdumpisunanlilsunsudaud 1 e

w o 3
szuzvadingivieen lmadhe
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waeingivvesn lindw

1¥fde IR ioarhadouly Tavorduaums
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Tilsunsuvsdausdumn 2 RunlWiail
IfR >=0 And R <= 1.5 Then

Ri1=1

Elself R > 1.5 And R <=2 Then

Rtl =(R*(-1)) + 2

Else

Rtl =0

End If

End Function

Public Function Fuzzy4(R As Double)
IfR>1.5And R <=2 Then
Ri2=R-1!

Else

Rt2=0

End If

End Function
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Public Function Fuzzy3(R As Double)

-

IfR>=0And R <= 1.5 Then
Rtl =1

Elself R > 1.5 And R <= 2 Then
Ril=(R*(-1)) +2

Else

Rtl =0

End If

End Function

Public Function Fuzzyd(R As Double)

IfR> 1.5 And R <=2 Then
Rt2=R-1

Else

Ri2=0

End If

End Function
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Public Function Fuzzy5(F As Double)

IfF >=0 And F <= 1.5 Then

Fi=1

Efself F > 1.5 And F <= 2 Then
Fl=(F*(-1))+2

Else

F1=0

End If

End Funclion

Public Function Fuzzy6(F As Double)
IfE> 1.5 And F <=2 Then
F2=F-1

Else

F2=0

End If

End Function
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Public Function FuzzyS(F As Double)

Public Function Fuzzy5(F As Double)
IfF >=0And F <= 1.5 Then

Fl1=1

ElseIf F > 1.5 And F <=2 Then
Fl=(F*(-1))+2

Else

FI=0

End If

End Function

Pubtlic Function Fuzzy&(F As Double)

IfF > 1.5 And F <= 2 Then
F2=F-1

Else

F2=0

End If

End Function
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Public Function Qutputl(a As Double, b As Double, ¢ As Double)
xl1=a*b*c* 180

End Function

Public Function Output2(a As Double, b As Double, ¢ As Double)
X2=a*b¥*c*0

End Function

Public Function Qutput3(a As Double, b As Double, ¢ As Double)
B3=a*b*c*aD

End Function

Public Function Output4(a As Double, b As Double, ¢ As Double)
x4=a*b*c*30

End Function

Public Funclion Quiput5(a As Double, b As Double, ¢ As Double)
X5=a*b*c*(-60)

End Function

Public Function Qutputé{a As Double, b As Double, ¢ As Double)
xX6=a*b¥c*(-30)

End Function

Public Function Ouiput7(a As Double, b As Double, ¢ As Double)
XT=a*b*c*30

End Function

Public Function Output8(a As Double, b As Double, ¢ As Double)
xB=a*b*¥c*0

End Function
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Public Function Qutputi(a As Double, b As Double, ¢ As Double)

xI=a*b*c* 180 |

End Function

semiedatals a As Double, b As Doubletlas ¢ As Double wuftda Function 13831 Outputl
Hhutlanduveng 1

If left is SL(5zvTngagn1edutiouinn) and Right is SR(szuyiagagmavantooun) and
Font is SF(320zngqagnadiuniniouinn) Then Degree is 180

Ta0 o, biing ¢ Sudez1sh ldnfleuldidlatinsion19ilai sy Outputt

Public Function Qutput2(a As Double, b As Double, ¢ As Double)

X2=a*b*c*(

End Function

152n1f21113 a As Double, b As Doublelta® ¢ As Double YUFAEs Function 13891 Output2
dhalsidumnang 2

I left is ST (52uzingogmiadiotaouin) and Rigt is SR(sz0xTagogmayaniovunn) and
Fout is LE(32023aqogn13d1umiiininn) Then Dogree is 0

- ] A 3 o ar
TAu a, bita ¢ Sudoz 1sf Iditleu WifietimaiS un14iai9u Output2

Public Function Output3(a As Double, b As Double, ¢ As Double)

B=a*b*c*60

End Function

dszmadauils a As Double, b As Doubletlaz ¢ As Double HuﬁT(’:f\l Function 1?7‘?;6‘1'1 Qutpui3
flwilaiduvaing 3

If teft is SL (520z3Agoinadnotiovuin)and Right is LR(3202IAQ0YMIUINNNNIN) and
Font is SF(sztzanognadiuminiontin) Then Degree is 60

Tau a, bitas ¢ Furezlsh IdAdeuiidelinisiGun 1415y Cupu

Public Function Outputd{a As Double, b As Double, ¢ As Double)
xM=a*b*c*30

End Function
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senirdauls a As Double, b As ﬁoublellﬁz ¢ As Double ‘lJ'uF‘i'lﬁ"Q Function 1ﬁ§ﬂ’h Cutputd
dhiladsuvoang 4

If Teft is SL (szuzingogniadiniovuin)and Right is LR(52627A00gN194215103110) and
Font is LF(5202IAQogna@umyinnwn) Then Degree is 30

Tno o, itz ¢ Sunes1sn 18nlonitelimsiun13Hadsu Outputs

Public Function Output5(a As Double, b As Double, ¢ As Double)

x5=a*b*c*(-60)

End Function

lsenisdals a As Donble, b-As Doublell@i& ¢ As Double Uuﬁ‘lé'\l Function 11"1'51’;'0’51 Output5
hitadduveang s

If left is LL (s:uz’i’mqatjmq%‘mn'mmn) and Right is SR (520=3Aga(n13vaMTouIn) and
Font is SF(3z02 3gagn1ed1umiiniounin) Then Degree is -60

180 a, biiaz ¢ Sumes1sf IdnflouiletimaSun sy Outputs

Public Function Qutputé{a As Double, b As Double, ¢ As Double)

X6=a*h*c*(-30)

End Function

Uszmerdanls a As Double, b As Doubleliis ¢ As Double 1J‘1.lﬁ1'f';"~‘l Function 11‘?%’6'51 Qutput6
duiladsuveang 6

R 6 : If left is LL (5202 3A0agn199103n1n) and Right is SR (szuzingagneuanioonn)
and Font is LF(52023Agagn1aduniinnuin) Then Degrec is -30

Tu a, biraz ¢ SumieyIsi ldntlou o limsisun ¥ Haf$u Outputs

Public Function Quiput7(a As Double, b As Double, ¢ As Double)

x7=a¥b*c*30

End Function

Usemaduals a As Double, b As Doubleltfis ¢ As Double 1J1lﬁ1ﬁ"'~1 Function 1??%6’1'1 Output?
dhilatsuvsang 7

If leRtis LL (520230Qogn139101103110) and Right is LR (5202 TA0gNn199211410270) and
Font is SE(3zt1z Tagogmadnmiindenn Then Degree is 30

a o 1 4 ar
Tau a, bitaz ¢ Fumes 1sn I&ntlouIdiielins S un 19HedFu Output7
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Public Function Qutput8(a As Double, b As Double, ¢ As Double)

x8=a*b*c*0

End Function

Aszneeanls a As Double, b As Doubleliag ¢ As Double UUR1H Function Wion Output8
Ahuiaddureang 8

If left is LL (sv0zngagniadnoiouinn) and Right is LR (3202 3AQagn1au1uninn) and
Font is LE(szuz3agagn13dumiiuinina) Then Degres is 0

Ao a, bitaz ¢ Fumozlsf lantlouMWiiteTimaGun 14754 Ouputs
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Public Function Quiput®{a As Double, b As Double, ¢ As Double)
yl=a*b*c

End Function

Public Function Qutputla As Double, b As Double, ¢ As Double)
y2=a*h*c

End Function

Public Function Qutputl 1{a As Double, b As Double, ¢ As Double)
y3=a*b*c

End Funclion

Public Function Qutputl2(a As Double, b As Double, ¢ As Double)
yd=a*b*c

End Function

Public Function Qutput13(a As Double, b As Double, ¢ As Double)
yS=a*h*c
End Function
Public Function Qutputi4{a As Double, b As Double, ¢ As Double)

y6=a*b*c



End Function

Public Function Outputi5{a As Double, b As Double, .c As Double)
yi=a*bh¥*c

End Function

Public Function Outputl 6(a As Double, b As Double, ¢ As Double)
yB=a*b*c

Eand Function

Public Function Qutput¥{a As Double, b As Double, ¢ As Double}
yl=a*b*c

End Function

fasuolalsunsy
dsempdanals a As Double, b As Doubleling o As Double BUA1HA Funclion 148071 Output9
RiT RO CATTER H; veang 1

Tav &, biaz ¢ Sumes15a 1R atlev WiiletimsFun19HafFu0utpuo

Public Function Quiputia As Double, b As Double, ¢ As Double)

y2=a*h*c

End Function

dsemedanls a As Double, b As Doublellfi ¢ As Double Uuﬂo‘li‘:lld Function 113?;9’]'1 Outputl0
fhudadshm M veang 2

AU 8, btz ¢ Fumeslsn Wnfleu WidedimsiSun 19Madsu0utput10

Public Function Qutputl 1(a As Double, b As Double, ¢ As Double)

yI=a*b*c

End Function

Uszmadails a As Double, b As Doublell@iz ¢ As Double uuﬁﬁa Function ﬂhﬁﬂ’i‘l Outputll
Wuiladgume [, veang 3

Ta 3, buas ¢ Sumez s dnilouliiosimssun st uoutput1
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Public Function Output12(a As Double, b As Double, ¢ As Double)

ytf =a*b*c '

End Function

1}52n1R@N115 a As Double, b As Doubletiaz ¢ As Double uuf'hé"fq Function ‘M%ﬂ’i‘l Outputl2
dhuiladdumm § voang 4

Tav o, bitaz ¢ Sudiezlsh lAntlou WileiinsiFun 19¥Han$u0ouput12

Public Function Outputl3(a As Double, b As Double, ¢ As Double)

yS=a*b*c

End Function

Alssmeauls a As Double, b As Doubleliaz ¢ As Double AT Function 15991 Output13
dhaitafisimi 1 voang 5

o 3 =] 1 4 ar
Tav o, bz ¢ Sumeslsa landeuielimsiSun W duutpat13

Public Function Outputl4(a As Double, b As Double, ¢ As Double)
yo=a*b*c

End Function

dsemirdaals a As Double, b As Doubleilaz ¢ As Double VA1 Funciion 14871 Output14

dhidansumr 1 j uoang 6

Tao a, biaz ¢ SuezlsA lantloulfiedimsSun19HanFuoutput14

Public Function Output1 5(a As Double, b As Double, ¢ As Double)

yi=a*b*c

End Function

1J52ne@anls a As Double, b As Doubletaz ¢ As Double Uuﬁ‘lﬁd Function l‘lﬁ'ﬂ’j‘l Outputl5
dhuilaisum . voang 7

Y d o . -
At a, bitaz ¢ Sumeylsn Ao WitleTimsiFun 14 ad s ucurputLs

Public Function Outputl 6{(a As Double, b As Double, ¢ As Double)
y8=a*b *c
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End Function
152 AA21115 a As Double, b As Doubleliaiz ¢ As Double YUATTA Function TWdon Outputl6
fhuaddunm I; voung 8
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Public Function SUM ()
x=%x1+x2+x3+ x4 +x5+x6+x7+x8

End Function

Public Function SUM2()
y=yl +y2+y3+y4+y5+y6+y7+y8

End Function

Public Function SUM(}
Z=xly

End Function

Aresolisinsy

Public Function SUMI(} _

x=X1+x2 +x3+x4+x5+x6+x7+x8

End Function

1981 Fuaction tpad1aifadfudm Sudnmamimaninues f w, Fanua Wsoilaisu

[ [~ 1 A o ar
JrsuM! mumitanamsanaaldludunls x

Public Function SUM2()
y=yl +y2+y3+yd +y5+y6+y7+y8

End Function
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1§13 Function riteediailaidudmsufnisnmmauinuos 1, o Waoiladdumn
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Public Function SUM()

Z=xly

End Function

s Function iileereiladfudmsudinuantuondyn san1s2.47 T¥efleddud

SUM furupeva Bludunls z
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Dim Lt] As Double
Dim L2 As Double
Dim Rtl As Double
Dim RIi2 As Double
Dim F1 As Double

Dim F2 As Double

Private Sub Command]_Click()

Dim L. As Double
Dim R As Double

Dim F As Double

L =Textl.Text
R = Text2.Text
F = Texi3.Text
IfL > 4.5 Then
=45
End If

IfR > 4.5 Then
R=45
EndIf

If ¥ > 4.5 Then
F=45

End If

Fuzzyl (L)

1¥frde Dim 1MolsenAA IS General

v
o

b d
Fustussiatiouiums@oullsunsyly  Commandl

1¥fda Dim i UsznIA@5 11 Commandl

Textl $uA1 1, foszvz Ingvrsenn Tumadhy
Text2 SUA1 R Aoszozingrinvesn ldmayn

Text3 Jum F Aogzuzingrineon llmasdemih

§ J ¥ . [y ] .
afaden lvtufie Wmauszuznnigaivieen Ty
wsnondreziiragemsaaaule lunmsnaundndana

Y970 4.5cm

A 4 4 . 4 A
afadow lvihuie Wnshszuzinnfigaivieenn 'l
Mmavudeziiwansminaau e lumsmauvandana

9¥7149fie 4.5cm

¥y A ¥ 4 Aqw ' A A
ahadoulviude insnhiszozinngaivivesn i
MRz iHanemiaadu Is lum smaunanda

AAUND 4.5 cm

& or 3 N -~ =
WunssunidFursmmasadidsudazeandn sL
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Fuzzy? (L) ShumsBonfladduiemawesfladdudansandn LL
Fuzzy3 (R) $himsSnladfuwemimvasilatdudnizannsn sr
Fuzzy4 (R) umsSsnladduiemvesfladsusnzandn LR
Fuzzys (F) WhunisGuniedFuinenimvesisdFudnzandn SF
Fuzzy6 (F) WumsBenilaiduiendivesilaidudaazamndn LF
Ed A 3 -4
Output] Ltl, Rt1, Fl werashinshiimaiditang 1
L [ ! o o
Output? Lt1, Rtl, F2 semalimsudilimsdndang 2
¥ (| Y =&
Output3 Lt1, Ri2, ¥1 ueas Idnaunfimsdhtang 3
9 i A 9 5
Outputd L1, Rt2, F2 nama limswidinsidntang 4
» 1o & =
OQutput5 Li2, Rtl, Fi ueas hinnuhiimsdhitang 5
Output6 Li2, Rtl, F2 uetaaldmsuniimsdndang 6
» =1 -
Output7 L2, Re2, F1 uamalinnuniimsithtang 7
Output8 Lt2, Rt2, F2 uamalinsuniimaditeng 8
¥ o o o5
Output9 Lt, Rtt, F1 gamalinsunimsnnang
Outputl0 Ltl, Ril, F2 ueatldnsmifimmditeng 2

Outputi1 Ltl, Re2, F1 pamalinswniimsithioang 3



Outputl2 Ltl, R12, F2
Outputl3 L2, Rtl, F1
Outputi4 Lt2, Rtl, F2
Outputl5 Lt2, Rt2, F‘1
Outputl 6 Lt2, Ri2, F2
SUM1

SUM2

SUM

End Sub

ueraaldimgwniimsidhtiang 4
uaasmsuniimsdiiieng 5
uermaldnswhiimsidhtang 6
uaaanswhifinsidhtang 7

uemaldnswhiimsiditang s

Fonilandu sumt Tihanaiiensasanmes fyw,

Sunilend sum2 Wihoumanmasimes

Sonilaridu suM Tihanufaniedya

YN 11UUDA Commandl
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