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HeueTKada cuctema ynpasnaeHua(Fuzzy)

HeueTkan cuctema ynpaBieHMa OCHOBaHa Ha HeuyeTKol nornke(Fuzzy) — TOHKOM, pacn/ibiB4aTOMN NOTUKe.

HeueTkasa noruka (Fuzzy) — maTtemaTnyecKkas cuctema, KOTopasa aHaAM3UPYeT aHa/I0rOBble BXOAHbIE 3HAYEHUA C
TOYKM 3PEHNA JIOTUHECKUX MEPEMEHHbIX, MPUHUMAIOLWNX HENpepblBHble 3HaveHna oT 0 4o 1, B oTanyne ot
KNAaCCUYECKOM AU UMPpPOBOM IOTUKN.
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HeyeTKkne pasmepsl
Daz33ndprKaLmA

1.0

degree of

* PYyHKUMA NPUHALNEKHOCTM OnpeaenaeT BeC YTBEPKAEHMA gmembership,

obnacTv onpeaeneHms napameTpa.

0.0

* BceneHHas gMcKypca — COBOKYMHOCTb GYHKUNN
NPUHaaNeKHOCTU/peneBaHTHbIX BbICKa3biBaHWUIM OHOIO U

TOro *Ke napameTpa

» ®aszsundpukayma - npouecc npeobpasoBaHUA YETKOrO

3Ha4€eHUNA B HEYETKOE MHOXECTBO.

1.0

memberzhip in membership in
"too low" "too high" degree of

Tt

[%

Iow range Tigh range

measzured input

membership, p
lEEs

0.0

1%

sharp-edged
membership
function for
TALL

|
height

continuous

membership
function for
TALL

height

tall (u=1.0)

not tall (u =0.0)

definitely a tall
person (u = 0.95)

really not very
tall at all (1 ="0.30)



HeueTKada noruka (Fuzzy)

1 e

\ﬂ

not A

Two-valued
i I AorB
IOglC AandB

A

Fuzzy logic otk

i
I_I

A\

L~ AorB

AND OR NOT
min(A,B) max(A,B) (1-A)



HeueTKada cnctema ynpasaenHua(Fuzzy)
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ba3a 3HaHUWM NO HeYeTKUM
npasunam(Fuzzy)

rule 1:

rule 2:

rule 3:

rule 4:

IF temperature IS cool AND pressure
THEN throttle is P3.

IF temperature IS cool AND pressure
THEN throttle is P2.

IF temperature IS cool AND pressure
THEN throttle is Z.

IF temperature IS cool AND pressure
THEN throttle is N2.

IS weak,

IS low,

IS ok,

IS strong,

https://en.wikipedia.org/wiki/Fuzzy control system

COLD  COOL NOMINAL WARM  HOT
INPUT VARIABLE: TEMPERATURE
1
0 I I 1 I 1 I
TO TI T2T3 TATS T6T7 T8 T9
WEAK 1OW OK STRONG  HIGH
INPUT VARIABLE: PRESSURE
1
0 | Il L L |
PO P1 P2P3 PAP5 P6P7 P8 P9
N3 N2 NI 2 Pl P2 P3

OUTPUT VARIABLE: THROTTLE SETTING

MIN

MAX



https://en.wikipedia.org/wiki/Fuzzy_control_system

[lpaBMNa OLEHKN

http://www.faqgs.org/docs/fuzzy/

COOL

INPUT VARIABLE: TEMPERATURE

0.48

LOW

P2

OUTPUT VARIABLE: THROTTLE SETTING

0.48 AND D.57 = 0.48

INPUT VARIABLE: PRESSURE

—0

1+ MIN 0 MAX
057
[ RULE 2 EVALUATION |
0
FI
CoOL
INPUT VARIABLE: TEMPERATURE
1—
0.48 i
OUTPUT VARIABLE: THROTTLE SETTING
0
T L1
OK 0.48 AND 0.25 - 0.25
INPUT VARIABLE: PRESSURE
0
1 MIN 0 MAX

0.25

[ RULE 3 EVALUATION |



http://www.faqs.org/docs/fuzzy/

[eda33ndunKaLms

temp —

cold
cool
nominal
warm
hot

L4

IF T IS cool
AMD P iz weak
THEHN throttle i= P3

¥

¥

¥

IF T IS cool
ANMD P iz low
THEHN throttle 1z P2

¥

Ppressure —s

weak
low

ok
strong
high

L4

IF T IS cool
AND P is ok
THEHN throttle is 2

L4

¥

L4

IF T IS cool
AND P is strong
THEHN throttle is N2

¥

I BT N T I T = =

— throttle

... other rules __.

http://www.faqgs.org/docs/fuzzy/

P2

THROTTLE GUTPUT WVALUE FOR. RULE 2

MIM 1] MAX
z
THROTTLE OQUTPUT VALUE FOR RULE 3

—1
0
MIN 1] MAX

Z P2

FINAL THROTTLE SETTING

BY CENTROID DEFUZZIFICATION

—1
= -l
MIM 0 THROTTLE MAX

SETTING



http://www.faqs.org/docs/fuzzy/

HeueTKoe ynpasneHne — lpumep (Fuzzy)

rule . IF x15 A THEN n 15 D: mulx]

rule 2: IFvISB THEN RIS E:

rule 3: IFzISC THEMRISF:

=z

DEFUZZIFICATION:

CENTROID DEFUZZIFICATION
USING MAX-MIN INFERENCING

crizsp value = n




OnpeaeneHne HevyeTkUX Npasun(Fuzzy

(A) Voltage Error B) Voltage Error
NL|NM|NS|ZR | PS |PM| PL NL(NM|NS|(ZR | PS ([PM| PL
PM|NL |NL INM| ZR |PM| PL | PL PM|NL (NL |NL | ZR PM
S | PS |NL [NM| NS | ZR PM|PL S | PS|NL|NL NL | ZR PM
g ZR |NL [INM| NS | ZR PM|PL _r; ZR |NL |[NL |NL | ZR PM
v';“j' NS |NL [NM|NS| ZR PM|PL é‘ NS |NL |NL |NL | ZR PM
NM{NM|NS|NS|ZR PM NM|NL |NL |NL | ZR PM
Entry: Proportional Actuation Entry: Integral Actuation
(A) Error (B) Error
NL|NM|NS|ZR | PS ([PM| PL NL|NM|NS|ZR | PS [PM| PL
PL | ZR PM1'PL |'BL. |'BL. | Bi. PL | NS|NS|NS PL. | PL. | PL
PM| NS | ZR PM|PL | PL | PL PM| NS |NS| NS PL |PL | PL
E PS [NM| NS | ZR PM|PL | PL g PS INM| NS | NS PM|PL | PL
B | ZR|NL |[NM| NS | ZR PM | PL '§ ZR |NL [NM| NS | ZR PM | PL
E NS [NL [NL [NM| NS | ZR PM é NS |NL | NL [NM[ NS PM
NM|NL |NL |NL INM| NS | ZR NM|NL |NL [NL [ NS
NL |NL [NL |NL [NL [NM| NS | ZR NL|NL |NL |[NL | NS

Entry: Actuation Entry: Actuation



[TpnnoxeHna HeyeTkom norukn(Fuzzy)

a. ABTOMOOWJIbHbIE CUCTEMDBI c. bbiITOBass TexHMKa
 ABTOMaTH4eCcKne Kopobkun nepenad « MNKpOBOJIHOBbIE MeYU
 YeTbIipexkonecHoe pysieBoe e X0N104UNbHUKU
ynpaBJieHue ] - TocTepl
. Q(STHOTI\eggﬁnoﬂprmaromem cpenpbl e MbUIECOCH
b. MoTpebuTeNbCKUE 3NEKTPOHHbIE * CTVpasibHbie MaLlWHbI
TOBapbl d. KoHTpo/1b OKpy)KatoLien cpeabl
* Hi-Fi cuctemsi » KoHaunumoHepbl/ocymntenn/oborpes

aTenun
* YBIAXXHUTEN

« KonupoBasibHble anmnapaThbl
« OoTO- N BUAEOKaAMEPDI
 TenesnaeHue

https://www.mygreatlearning.com/blog/fuzzy-logic-tutorial/#fuzzylogic



https://www.mygreatlearning.com/blog/fuzzy-logic-tutorial/#fuzzylogic

[Tpnmep NPUIOKEHUA HEYETKOIO
ynpasaeHua(Fuzzy)

_—

https://www.researchgate.net/publication/3132
88559 Intelligent Control Based Fuzzy Logic f
or Climate Control of Livestock Buildings



https://www.researchgate.net/publication/313288559_Intelligent_Control_Based_Fuzzy_Logic_for_Climate_Control_of_Livestock_Buildings
https://www.researchgate.net/publication/313288559_Intelligent_Control_Based_Fuzzy_Logic_for_Climate_Control_of_Livestock_Buildings
https://www.researchgate.net/publication/313288559_Intelligent_Control_Based_Fuzzy_Logic_for_Climate_Control_of_Livestock_Buildings
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