JlaGopatopHa po6orta Ne2
MNPOEKTYBAHHSA CUCTEM HEYITKOI'O BUBOY CYTEHO

Meta po0OTH: OCBOITH METOAMKY NMPOCKTYBAHHS CHCTEMH HEYITKOTO BHUBOAY Ha
OCHOBI1 pO3pOOKHU Ta BUKOPUCTAHHA 0a3 3HaHb MPOIYKIIHHUX MPABUJI 3 BAKOPUCTAHHIM

anroputmy Cyrero. [IpoBecTn mopiBHsUIbHMIA aHaJi3 anroputMiB Mamani i CyreHo.
KopoTtki TeopeTnyHi BizoMmocTi

JlaHuil anropuTM BIATIOBIJA€ 3arajibHIM CXeMI CHCTEMH HEYITKOIO YIpaBJIiHHS,
MPOTE 3HAYHO BIJPI3HIETHCA B alropuTMy MamiaHi, 1 B epiiry yepry, KoHQIrypariero
paBuJl, IO MPECTABIAIOTh 0a3y 3HaHb. [IpaBuia MaroTh ridpuaHy GopMy: MepeyMOBU
MpaBuj aHAJOTIYHI THUM, IO TpeAcTaBieHl (opmyioo B anroput™mi Mawmpaadi, 1
BIIMOBIHO Tepea0avaroTh HEUITKICTh BXIJHUX 3MIHHUX, B TOW Yac sIK BUXIAHI 3MiHHI
MPE/ICTABIICHI HE y BUTJISI HEUITKUX MHOXHUH, a JIEIKOI0 (PYHKI[IOHAIBHOIO 3aJI€KHICTIO

B1JT BXIJHUX 3MIHHHUX.

[lepeBaru anroputmy CyreHoO MOJSATalOTh B MEHIINN TPYAOMICTKOCTI MPOBEICHHS
PO3paxyHKIB Ha IOTO OCHOBI, a TAKOX B 3/IaTHOCT1 MOJIENIIOBATH YK€ CKJIaJH1 CUCTEMH,
aJIeKBaTHUM OMKC SIKUX 3a JOIMOMOroK cXeMu MamaaHi MpakTUYHO HEMOXKIIMBO Yepe3
BKpail BEJIMKOI KIJTbKOCTI (POPMYIOTHCSI B3A€EMO3B'I3KIB MK HEUITKUMU MTapaMETPaAMHU.

Ho cnabkux ctopid anroputmy CyreHo MOKHA BIJHECTH T€, 1[0 BiH HE JO3BOJISE
MPEACTABIIATH BUX1HI 3MIHHI B JTIHTBICTUYHOI ()OpMi, 8 HACTPOITKa mapameTpiB PyHKIIH
MPUHAIECKHOCT] € CKJIAJIHUM 3aBJaHHSM HEJIIHIWHOTO NPOrpaMyBaHHS, NIl BUPIIIICHHS
K01, OJIHAK, ICHYIOTh €()eKTHUBHI METOY, HAIIPUKJIIAJ CIIMPAIOThCS Ha anapaT ITYYHUX
HEUPOHHUX MEPEK.

Cyreno 1 Takari BUKOpUCTOBYBaJIM HaOip MpaBuil B HACTYIHIM (opMi (5K 1 paHille,

HaBOJIMMO IPHUKIIAI IBOX ITPABHII):
I[11: sxmo x € Al iy e Bl, To z1 =alx + bly,
[12: sxmo x € A2 1y € B2, To 722 = a2x + b2y.

3MH.

ApPK.

Ne dokym.
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[Jama
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Buxonanus podoru

2.1. BUKOHYeMO MPOEKTYBaHHSI CUCTEMU HeuiTKoro BuBoay CyreHo nisi GyHKIil

BUTJIIAY.

y =x2-sin(x, — 1)

Membership Function Editor: Untitled
File Edit View

FIS Variables Membership function plots ot naint 181
L A H
input variable "x1*
Current Variable Current Membership Function (click on MF to select)
Name x1 Name H
T N ~
Type input b trimf
Params [3.333 5 6.667]
Range [15)
Display Range [15] | Help Close ‘

Renaming MF 3 to "H" ‘

Puc. 2.1. PenaryBannst pyHKIIIT HaJ€KHOCTI 3MIHHOT X1

Membership Function Editor: 1
File Edit View

i i nint niicte 181
FIS Variables Membership function plots
L A HA H
AVAYA
N
y
2 1 0
input variable "x2"
Current Variable Current Membership Function (click on MF to select)
Name x2 Name H
RYEs input Type trim# 9
Params [-0.1667 2 4.167)
Range [-4.52]
o RIS ]|

| Selected variable "x2" ‘

Puc. 2.2. Bikno penaryBanHs (pyHKIII{ HaJI€KHOCTI 3MIHHOT X2

ApPK.

MMMT.420.007.037 — 3/12 16

3mH. | Apk. Ne dokym. Midnuc |\dama




File

Membership Function Editor: function_1 (lab2)

Edit View
- Membership functionplots "7 181
FIS Variables
y=15-3x2
y=30-5x1
' y=3x1-5
y=3x2-5
y=30
y=10

output variable "y"

Current Variable Current Membership Function (click on MF to select)
Name y Name y=15-3x2
Type output Type iinase )
Params [153.75 1]
Range 10 10]
Display Range | Help Close |
| Specify a FIS file name. |

Puc. 2.3. BikHO pegaryBaHHs (QYHKIIIT HaJ€KHOCTI 3MIHHOT Y

®
L

File

Rule Editor: function_1 (lab2)
Edit View Options

If (x1
If (x1
If (x1
If (x1
If (x1
If (x1
I (xd
If (x1

© e N e

is L) and (x2 is H) then (y is y=10) (1)

is H) and (x2 is H) then (y is y=10) (1)

is L) and (x2 is L) then (v is y=30) (1)

is H) and (x2 is L) then (y is y=30) (1)

is A) and (x2 is A) then (y is y=3x1-5) (1)

is A) and (x2 is HA) then (y is y=15-3x2) (1)
is H) and (x2 is L) then (y is y=30-5x1) (1)
is A) and (x2 is L) then (v is y=10) (1

If and Then
x1 is X2 is yis
L L y=10
A A y=30
H HA y=3x2-5
none H y=3x1-5
none y=30-5x1
y=15-3x2
not not not
Connection Weight:
or
O ana 1 Delete rule | | Add rule | | Change rule | <«<||>
The rule is added | Help | | Close

Puc. 2.4. HeuiTka 6a3a 3Hanb miis1 cuctemu tuiry CyreHo

MMMT.420.007.037 — 3J12

3MH.

ApPK.

Ne dokym.

Mionuc {dama
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[ )
L 4

I
!

Rule Viewer: 1

File Edit View Options

Input:

[-2;-1.25]

Plot points: 101 Move: | left || right ||dnwn|| up |

Opened system 1, 9 rules

| Help | | Close |

Puc. 2.5. Bizyanizarlisi HE4ITKOTO JIOTIYHOTO BUBOY i cucteMu Tuiry CyreHo

®
L 4

Surface Viewer: 1

File Edit View Options

8

6

4 -

> 2

0 -

-2 -

-4

2
X (input): x1 e Y (input): X2 e Z (output): y e
X Mesh Points: 15 Y Mesh Points: 15 Evaluate
Ref. Input: Plot points: 101 | Help [ | Close |
Ready

Puc. 2.6. IloBepxHs “Bxia-Buxin’ mis cucteMu aaroputmy CyreHo

3MH.

ApPK.

Ne dokym.

Mionuc

[lama

ApPK.
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2.2. BukoHyeMO MpPOEKTYBaHHS CHCTEMU HEUITKOro BuBOAYy CyreHo /it QyHKIIil

BUTJIIAY.

y =lIn(x; + 1) cos(xy)

Membership Function Editor: function_2 (lab2)
File Edit View

FIS Variables Membership function plots Bl 181
L A ¥
flu) 15
¥
U 15 2 2.5 3 3.5
input variable "x1"
Current Variable Current Membership Function (click an MF to select)
Name x1 Name L
Type input Type trimf &
Params [-113]
Range [15]
- [ oo ||

| Saved FIS "function_2 (lab2)" to file ‘

Puc. 2.7. PenaryBanus ¢yHKIIiT HAJIEKHOCTI 3MIHHOT X1

Membership Function Editor: function_2 (lab2)
File Edit View

1 - nlnt Aninte: 181
FIS Variables Membership function plots
L A HA H
flu) Ui
y
0.2 [ 0.8 1 1
input variable "x2"
Current Variable Current Membership Function (click on MF to select)
Name x2 Name L
Type input Wi trimf a
Params [-0.6665 0 0.6665]

Range [02]

Selected variable "x2"

Puc. 2.8. BikHo penaryBanHs GyHKIIIT HaJIEKHOCTI 3MIHHOI X2

ApPK.
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7Y

[ ) O Membership Function Editor: function_2 (lab2)
File Edit View

. . nlnt mninte: 181
FIS Variables Membership function plots
y=3.75-5x1
x1 y
y=10-2.5x1
aLleaox2
x2 y=12
y=4
output variable "y"
Current Variable Curmrent Membership Function (click on MF to select)
Name y Name
Type constant
Type output
Params
Range [-10 10]
Display Range Help Close

Renaming MF 1 to "y=4"

Puc. 2.9. BikHo penaryBanHs (QYHKITiT HaJ€KHOCTI 3MIHHOT Y

o Rule Editor: function_2 (lab2)

File Edit View Options

. If (x1 is L) and (x2 is H) then (y is y=4) (1)

. If (x1 is H) and (x2 is H) then (y is y=10-2.5x1) (1)
LIt (x1is L) and (x2 is L) then (y is y=12) (1)

. If (x1 is H) and (x2 is L) then (y is y=3.75-5x1) (1)
. If (x1 is A) and (x2 is A) then (y is y=10-2.5x1) (1)

. If (x1 is A) and (x2 is HA) then (y is y=3.75-5x2) (1)
. If (x1 is H) and (x2 is L) then (y is y=4) (1)

If (x1 is A) and (x2 is L) then (y is y=10-2.5x2) (1

. If (x1 is A) and (x2 is H) then (y is y=3.75-5x1) (1)

If and Then
x1 is X2 is y is
L L y=4
A y=12
H HA y=10-2.5x2
none _ y=10-2.5x1
none y=3.75-5x1
y=3.75-5x2
nnna
not not not
Connection Weight:
or
O and 1 Delete rule | | Add rule | | Change rule | < | [ >>
The rule is changed | Help | | Close

Puc. 2.10. Heuitka 6a3a 3Hanb i1 cuctemu tuy CyreHo

MMMT.420.007.037 — 3J12

3MH.

ApPK.

Ne dokym. MMidonuc dama

ApPK.
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[ ] Rule Viewer: function_2

File Edit View Options

1T
1L
il

1l
1l
1l

G L ]

Input:  [3;1] Plot points: 101 Move: | left || right ||down|| up |

Opened system function_2, 10 rules | Help | | Close |

Puc. 2.11. Bizyanizalis HEUITKOTO JOTTYHOT'O BUBOJY JJis cucTemMu Tuiy CyreHo

@ @ Surface Viewer: x1

File Edit View Options

S A N O N B O ®

n

X (input): x1 e Y (input): x2 e Z (output): y e

X Mesh Points: 15 Y Mesh Points: 15 Evaluate

Ref. Input: Plot points: 101 | Help | | Close |
Ready

Puc. 2.12. IToBepxHs “BXiA-Buxia’ mist cucteMu anroputmy CyreHo

ApPK.

MMMT.420.007.037 — 3/12 1
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2.2. BukoHyeMO MpPOEKTYBaHHS CHCTEMU HEUITKOro BuBOAYy CyreHo /it QyHKIIil

BUTJIIAY.

— 1) ——
y=ln(u +1)

D Membership Function Editor: function_3 (lab2)
File Edit View
Alnt Aninte: 181

FIS Variables Membership function plots
L A H

input variable "x1"

Current Variable Current Membership Function (click on MF to select)
Name x1 Name L
Type input ee trimf &
Params [-113)
Range [15]
Display Range [15] ’ Help Close |
| Selected variable "x1" |

Puc. 2.13. PenaryBanus QyHKIIT HAJIEKHOCTI 3MIHHOI X1

D Membership Function Editor: function_3 (lab2)
File Edit View

nint nninte: 181

FIS Variables Membership function plots

- L A HA H
-

input variable "x2"

Current Variable Current Membership Function (click on MF to select)

Name x2 Name L

Type input Type trimf 8
Params [-0.6665 0 0.6665]

Range [02]

Display Range [02] | Help Close |

| Selected variable "x2* |

Puc. 2.14. Bikno penaryBanHs (yHKIIIT HATEKHOCTI 3MIHHOT X2

ApPK.
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File Edit View

Membership Function Editor: function_3 (lab2)

A - nlnt nainte: 181
FIS Variables Membership function plots
y=8-1.25x1
x1 y
y=4-x1
y=4-x2
x2 y=12
y=4
output variable "y"
Curmrent Variable Current Membership Function (click on MF to select)
Name y Name
Type constant
Type output
Params
Range [-1010]
Display Range Help Close
Changing parameter for MF 1 to 4

Puc. 2.15. BikHo penaryBanHs QyHKIIIT HAJIEKHOCTI 3MIHHOT Y

File Edit View Options

Rule Editor: function_3 (lab2)

OOW~NOO A~ WN

L If (x1 is L) and (x2 is H) then (y is y=4) (1)

. If (x1 is H) and (x2 is H) then (y is y=4-x1) (1)

. If (x1 is L) and (x2 is L) then (y is y=12) (1)

. If (x1 is H) and (x2 is L) then (y is y=8-1.25x1) (1)
. If (x1 is A) and (x2 is A) then (y is y=4-x1) (1)

. If (x1 is A) and (x2 is HA) then (y is y=8-1.25x2) (1)
. If (x1 is H) and (x2 is L) then (y is y=4) (1)

. If (x1 is A) and (x2 is L) then (y is y=4-x2) (1)

. If (x1 is A) and (x2 is H) then (y is y=8-1.25x1) (1)

If and Then
x1 is X2 is yis
A y—— ram—
y=
H HA y=4-x2
none H y=4-x1
none y=8-1.25x1
y=8-1.25x2
not not not
Connection Weight:
or
0 and 1 Delete rule | | Add rule | | Change rule | ’T IT
Renamed FIS to "function_3 (lab2)" | Hep ||  ciose |
Puc. 2.16. Heuitka 6a3a 3Hanb i1 cuctemu tuy CyreHo
ApPK.
MMMT.420.007.037 — 3/12 23
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[ ] g Rule Viewer: function_3

File Edit View Options

=t i y = -1.26e-16
-
L ]
4 //. \\“‘\_ /,/ i \\7

T
i}

Input: | [3;1) ||Plotpoints: 101 |

e [ [ [ |

| Opened system function_3, 9 rules | | | Help | | Close I |

Puc. 2.17. Bizyamnizailisi HES4iTKOTO JIOT1YHOTO BUBOY i cucteMu Tty CyreHo

® ® Surface Viewer: function_3

File Edit View Options

4

24

o

>0 ,}

-4 }

-6 _ s

-8 ,A‘ 4

2 1.5 S =2

© 0= o 1 x1

X (input): x1 & Yinputy: x2
X Mesh Points: 15 Y Mesh Points: 15
|Ref. Input: ”Plotpoh!s: 101 || ] Help | | Close ]|
I Ready |

Puc. 2.12. IToBepxHs “BXiA-Buxia’ ajisi cucteMu anroputmy CyreHo
BucHOBOK: 03HAHOMUBCA 3 METOJAMKOIO TPOECKTYBAHHSI CUCTEMH HEUITKOTO BUBOIY
HAa OCHOBI pO3pOOKM Ta BHKOPHUCTaHHS 0a3 3HAHb MNPOAYKIIWHUX TpaBUI 3

BUKOPUCTAHHAM airoput™My CyreHo.

ADPK.
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