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MemoouK 00yueHus:

AHHOTAUA

B Hacrosiiee Bpemsi Heu€TKas JIOTHMKa CTajla IIUPOKO MPUMEHSTHCS JIJISl peleHuUs
MHOKECTBA 3aJ]a4, TaK >K€ OHA YacTO MCIOJb3YeTCs B SKOHOMHUKE, MEIUIIMHE,
MIPOMBIIIUICHHOCTH U B cdepe MmporpaMMHOro obecriedeHusi. B crtaThe mokazaH
OpUMEpP  HCMOJb30BaHUA HEUETKOM JIOTUKM C TOMOIIBIO  PACIIUPEHUs
FuzzyLogicToolbox nns mporpammer SciLab. B pesynabrare paGoter 0Oaia
pa3paboTaHa cuCcTeMa, TIO3BOJISIONIAs OMPEASTUTh CTEIECHb 3arps3HEHUS CPEIbl B
ropoe.

KmoueBnle cioBa: Scilab, FuzzylLogicToolbox, Mamdani, Takagi-Sugeno,
He4ETKas JIOTHKA, HEYETKOE MHOYKECTBO, (DYHKITHS TPUHATIC)KHOCTH
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Abstract

At present, fuzzy logic has become widely used to solve many problems, as it is
often used in the economy, medicine, industry and software. The article shows an
example of using fuzzy logic with the FuzzylLogicToolbox extension for the
SciLab program. As a result of the work of the ball, a system has been developed
that makes it possible to determine the degree of environmental pollution in the
city.
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Heuétkas joruka ucnosb3yercst He TOJIbKO I IPUHSITHUS PEIIeHUs] UCTUHA
WIK JIOXKb, HO WU JUIS aHaju3a PUCKOB HMHBECTUIIMOHHBIX MPOEKTOB, 3aIIUTHI
OAHKOBCKHMX CHUCTEM, CUCTEM YIPABJICHUS U MPOrpaMMHOM obecrieueHun. OHa yxe
HECKOJIbKO JCCATUICTUM MCIOIb3YETCS AJIS MOMOIIM YEJOBEKY M €€ MOTEHIHAl
emeé HE PaCKPBIT MOJHOCTBIO, U MOXET B CKOpOM OyaymieM OyAeT HIMPOKO
NPUMEHATCA U B APYTUX cpepax NesTeTbHOCTH YeI0BeKa.

HccenmoBanuss B 007acTH HEYETKOM JIOTUKM TPOBOJSATCS MHOTUMU
yuenbiMu. H.I'. SIpymikuna u ap. B METOAMYECKHX yKa3aHUSAX K JIaOopaTOpPHBIM
pabotam  moapoOHO  OOBSCHWIM, Kak paboTrarh C  UHCTPYMEHTaMHU
FuzzylLogicToolbox B mporpamme Scilab, m mnoka3zanum Ha npumepe MpoIece
MOJIeIUpoBaHus Heu€TKoW cucteMsbl [1]. B cBoelt ctatbe M.E. [[>)xamanuauHoBa 1
O.H. IIMmuH npoBOIAT OLICHKY KadecTBa CHCTEM COTOBOM CBS3M Ha OCHOBE
Heuétkoit joruku [2]. B padote A.C. KaTacéBa moka3aHbl npaBuiia OpMHUPOBAHUS
npaBUi B MHTEIUICKTyasbHBIX cucTtemax [3]. JI.B. JlurBunuesa, M.C.YbsSHOB U
Ipyrue IMOKa3alu co3/JaHue ©0a3 3HaHUM B POOACTHBIX HHTEIUIEKTyallbHBIX
peryJsiTopax HCHoJb3ysl HEUETKyro Jioruky [4]. Takxke xopoirre TeopeTHYeCKHe
CBEZICHUs ObLIM MPUBEJEHBI HA 3JIEKTPOHHOM pecypce Distanz [5]. O6 ocHOBHBIX
poleccax MOACIUPOBAHUS HEUYETKOM CUCTEMBI, a TAKXKE O COCTABJIEHUH HEYETKHUX
MpaBWJ paccKasbiBaeTcsa Ha caiWrte Yurii.ru [6]. OYeHb MHOTO CBEICHHHA O
HEUYETKOM JIOTUKE M HEYETKMX MHOXKECTBAX IMPUBEIACHO Ha 3JIEKTPOHHOM pecypce
MATLAB. Exponenta Ha npumepax u3 mporpammbel MatLab [7]. Co3nanuem
KOHTYypa PETyJIHpPOBAaHHUS CKOPOCTH XHMHUYECKOW pEaKkUUHu MOJIMMEpU3aluu B
CUCTEME YIPaBJIEHUS MPOLECCOM TOJYYEHHS] CTUPOJI-aKpUIIOBOM JUCIIEPCUU
saunmMaiiuch .M. Monuapxk u EJI. Co6Gonesa [8]. B.II. Kapenun
IIPOAHAIM3UPOBAJ  JOCTOMHCTBA W  HENOCTAaTKM INPUMEHEHHS  HEYETKO-
MHOKECTBEHHOTO TI0JIX0/1a B MOJiessiX npuHsatus peuieHuit [9]. B.B. SIBopckuii u
Jp. PpaccMOTpeNXd MOJENIb HEYETKOM JIOTUKM i OaHKOBCKOIO KpPEIUTHOTO
ckopunra [10]. Peanu3anmell akTyalbHbIX 3a/lad UCKYCCTBEHHOT'O MHTEIIJIEKTa B
SciLab 3anumamace M.A. [Joxrtaesa [11]. H. Li, X. Wang, S. Song, H. Li
WCIIOJIb30BAIM CUCTEMbl HEUYETKOW JIOTMKM ISl aHAJIW3a CTPATETUN YNpaBICHUS
tpancrnoptoMm [12]. B xome cBoero mcciaenoBanus H.M. Mudia u P.V. Chavan
pazpabotaii  CUCTEMY JUISl  COKPBITHUS  KOH(QUIACHIMAIBHBIX JAaHHBIX C
UCTIOJIb30BAHUEM TEXHUKH MH(PPOBAHUS N300pakeHusl ¢ HeuéTKoi norukon [13].
[Ipeanonoxum, 4To y HaC €CTh 3aJa4a ONPEJEIUTh CTENEHb 3arps3HEHUs CPE/Ibl B
ropoje ¢ momoislo komnoneHnta FuzzylLogicToolbox mms mporpammer Scilab.
Boeibop ocymiecTBisieTcss 1Mo mapaMerpaMm IUIOTHOCTb TpPaHCIOpPTa W HaJIUYUe
3aBOJIOB M TEIUIOBBIX cTaHIui. Ham HeoOXoAuMO pemuTh 3aJady U HOCTPOUTH
rpaduk (yHKOHM, HAa KOTOPOM MOXKHO OYIET YBHACTh pPE3yJbTaT JaHHOTO
UCCJIEIOBaHMSI U CENIaTh BBIBOBI O HaHOOJIee BBITOIHOM METO/IE ITPOU3BO/ICTBA.

JlanHas cuctema Obl1a mocTpoeHa B mporpamme Scilab, kotopas siBisieTcs
OecraTHbIM aHasorom MatLab. 3a ocHoBy Obina B3sita cratbs M.B. Komaposa u
P.1. BaxxenoBa «Peanmu3anus cuctemMbl ¢ HeUuéTKOM Jiorukor B Scilaby [14]. s
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peleHus: MoJOOHBIX 3a/1a4 ¢ HEUETKOM JIOTUKON CYIIECTBYET CIIELUATbHBIN MaKeT
pacupenusi, HazbiBaeMmbii FuzzylLogicToolbox. [[ns Hauana paboThl ¢ HEUETKOM
JIOTUKOW, HEOOXOAMMO 3arpy3uTh AaHHBIA makeT. ClrenaTh 3TO MOKHO, 3aITyCTUB
nporpaMmy U mepeias mo Bkianke Applications — ModuleManagers - ATOMS,
100 Ha)kaB Ha KHOTIKY C M300pakeHneM KOpoOkH (cM. puc. 1).

Applications 7
| & SciNotes

B= Xcos ]

A

Matlab to 5cilab translator

= Meodule rnanager - ATOMS

m Wariable Browser :

1

it Command History t
14

2 File Browser :

Pucynok 1. Bkiagka 3amycka y.C.TaHOBKI/I. M:()):[yneﬁ ATOMS

Jlaniee B OTKpBIBILIEMCS OKHE clieflyeT nepeiitu B nanky Modeling, BriOpaTh
FuzzyLogicToolbox (cm. puc. 2), HaxxaTh KHONIKY Install u noxxnarbcst ycTaHOBKU
pacHIMpeHus, MOcie Yero Mnepe3amycTuTh nporpammy. [lociie moBTopHOTO 3arycka
POrpaMMbl B OKHE KOHCOJIM JOJIKHA MOSBUTHCS HAAMUCHh 00 YCTIIEIIHON 3arpy3Ke
MoayJs (cM. puc. 3).

e e e

& Main categories - ATOMS & Modeling - ATOMS —_ O %
File ? File ?
[E5 Al modules [ Main categories Fuzzy Logic Toolbo:
IES) Aerospace = ANN Toolbox T-Horm Class supported: Dubois-Prade, Yager, Drastic product, Einstein @
IES) Bininformatics &= Computational Convex Analysis product, Algebraic product, Minimum
IES) contributed Scilab builds = CEMEF-UTN .
[E5) Dtz Analysis {2 DACE for Sciab Kriging toolhox Complement Class supported: One (classic), Yager, Dubois.
[E=) Data Handling = Descriptor and LPV Systems Calculation Taol Kit || | jmpiication method supported: Praduct, Minimum
[E5 Documentation = FEMTruss
IS Editor Styles = Identification Toolbox Aggregation method supported: Algebraic Surn, Maximum
indelay toobox
EI Education % Ln\im; Defuzzffication method supported: Centroide, Bisector, Mean of Maximum,
= Finite State Machines 5 Largest of Maximum, Smallest of Maximu, Weighted Average, Center Average.
I Gut = Linear System Inversion Toolbox
IES) Graphics = Xcos Predictive Toobox Member functions supported: Triangular, Trapezoidal, Gaussian, Extended
IES) Graphs = Ritool Gaussian, Sigmoidal, Product of two Sigmoidal, Difference of two sigmoidal,
[E5) Tmage Processing = Robotics Toolbox S-Shaped, Z-Shaped, Pi-Shaped. Linear and Const as output for Takagi-Sugeno

¥ type.
IES) Instruments Control |2 Fuzzy Logic Toolbox

GUI editor: Built in editor to change properties, inputs/outputs variables,
member functions, rules.

Fuzzy Clustering

Learning Algorithm

See also
IE=) Scilab development » http:/ fatomes. seiiab.org/tool oxes/sciFL T/0.4.7
Bs « https://qithub.com/holgern/sciftt
ignal Processing
[ Technical Release date
[ Tests 20141020
£S5 windows Tools
[ES) Xcos Download size v
Autoload Instal Remave Back

Pucynok 2. Modeling un FuzzylLogicToolbox



[Toctymat. 2018. Nel ISSN 2414-4487

Seilab 5.5.2 Conzole 22X

Startup execution:
loading initial environment

Start Fuzzy Toolbox 0.4.86
Load macros
Load shared library
Load gateways
Load palette
Load help
Load demos

Type "sciFLTdemo™ to see demos and examples..

Pucynox 3. BeiBog B KoHCOIM 00 YCIIEIITHOM 3arpy3Ke MOYJIs
FuzzyLogicToolbox

JUIss  OTKpBITUS HMHCTPYMEHTOB JUIsI pabOTbl € HEYETKOW JIOTMKOM
HEO0OXO0JIMMO B KOHCOJU HaOpaTh koMaHay editfls, mocie yero oTkpoercs HOBOE
OKHO (cM. puc. 4).

P& sciFLT fls Editor - o X
File View Help

fls Editor

Pucynok 4. OkHO a1 paboThI ¢ 3aa4aMu C HEYETKON JTIOTUKOM

JInsg Havama co3JaMM CHUCTEMY C HEYETKOW JIOTHMKOW TI0 aJrOPUTMY
Mamdani. [{ns sroro mnepeiimem File — Newfls — Mamdani. Bo Bkianke

Description 3aaguM OCHOBHBIE TTapaMeTpPhl, KaK MOKa3aHO Ha PUCYHKE (CM. puC.
5).

74 scifLT fls Editor — O X
File View Help
-3 3 fls Editor
WJ Description :
dés Description Information :
[# it Inputs name : pollution degred
[Hledt Outputs comment : NewComment
niFeRules Type:
" Takagi-Sugeno ' Mamdani
§-Norm Class:
" Dubois-Prade " Yager " Drastic sum
" Einsteinsum (" Algebraic sum & Maximum
Parameter : |0
T-Norm Class:
" Dubois-Prade " Yager " Drastic product
" Einstein product © Algebraic product & Minimum
Parameter : |0
Complement :
¢ One ¢ Yager { Sugeno
Parameter : |0
Implication Method :
" Minimum & Product (" Einstein Product
Aggregation Method :
 Maxmum  Sum  Prob.OR (" Einstein Sum
Defuzzification Method :
|| Centroide " Bisector
Welcome |

Pucynok 5. [TapameTpsl cuctemsl 1o anroputMy Mamdani
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Jlanee co3maauM BXOJHBIE MepeMeHHbIe. J[Is TOro, 4ToObI CO3/aTh HOBYIO
NEPEeMEHHYI0 HY)XHO HaxaTh KHOnKy Add Bo Bkmaake Inputs. s
PEIaKTHPOBAHUS TOJBKO 4YTO CO3JAHHOW TIEPEMEHHOW HEOOXOIMMO HaXaTh
kHonky Edit. B mone pemakTupoBaHUS JAOCTYMHBI Takue MapaMeTphl Kak: Name
(uMs1 IepeMeHHOW) | range (MHTepBan 3HaueHWi). Huke pacmomnaraercs mosie
PEIaKTHPOBAHUS UWICHOB (YHKITHI, KOTOPHIE MOXKHO J00aBWUTh, Ha)XKaB KHOTIKY
Add. Kaxagomy uieHy (QyHKIMHM MOXKHO 3ajaTh name (ums), type (Tum), par
(mapametpbl). HazoBem HOByro miepeMmeHHyro transport density (rurotHOCTB
TpaHcropTta), ycraHoBuM umHTepBay oT 0 mo 100 m mobGaBuMm nBa uieHa — low
(mm3kass) w high (Bbicokas) ¢ TumoM trapmf, 4YTO o03Ha4aeT (QYHKIHIO
NPUHAJISKHOCTH B BHJE Tparenun (cMm. puc. 6). [lepemennas medium (cpemusis)
uMeeT enié OJWH TUM TOJ Ha3BaHUEeM trimf, KOTOpBIA ompeaenser (QyHKIUIO
NPUHAJISKHOCTH B OPME TPEYTOJILHUKA.

74 sciFLT fls Editor - [m] pd
File View Help
= T fls Editor
[ £8 pollution degree J EDIT VARIABLE :
dés Description Information :
H i# Inputs name : transport densi
P! P ty
transport density range: |0 100
factories and thermal stati
[Fledt Outputs Nro. Member Function : E
Rules Member functions:
name: type: par:
I Jlow trapmf  +{[-1.00.00.030.0 El
[ |medium trimf jl 0.0 30.0 100.0
[~ |high trapmf  ][20.0 100.0100.0 101.0
1 | ;IJ
Add | Delete (checked) |
Welcome “

Pucynok 6. Hactpoiiku mapameTpoB BXOJHOM niepeMenHoi transport density

[Tomo6HBIM 00pa3oMm, co3maaum nepemeHnyto factories and thermal stations
(3aBOIBI M TETTOBBIC CTAHIIMK) M HACTPOUM IapaMeTphl KaK MOKa3aHO Ha PUCYHKE
(cM. puc. 7).
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74 sciFLT fls Editor - O X
File View Help
SCIFLT fls Editor
Bk pollution degree J EDIT VARIABLE :
44 Description Information :
[ ii¥ Inputs name : [factories and thermal stations
=° transport density range:[010
=" factories and thermal stati
[Hedt Qutputs Nro. Member Function : E
Rules Member functions:
name: type: par:
™ |nat trapmf  =|-1.00.00.03.0 =
[ |oneortwo trimf =|p0o30100

[” |morethantwo  trapmf

2[z010.0100110

-

Add |

Delete (checked) ‘

El

Welcome

Pucynok 7. Hactpoiiku mapamerpoB BXoaHO# nepemenHoi factories and
thermal stations

Jlns 1o0aBiieHHUs BBIXOJHOM MEpPEMEHHOM CyIIecTByeT Bkiaaka Outputs u
IpOIIECC CO3JaHMsS HWYEM HE OTJIMYAeTCS OT BXOIHBIX NMEpPeMEHHBIX. JloOaBuM
nepemernyto pollution degree (crenenp 3arpsi3HEHHs) W YCTAHOBUM 3HAYCHHUS

napaMeTpOB Kak IMOKa3aHo Ha pucyHke (cm. puc. 10).

74 sciFLT fls Editor - [} X
File View Help
~iEE T -
sCiFLE fls Editor
[=] = pollution degree | -epiT vaRIABLE
déz Description Information :
H it Inputs name: |pollution degree
=:% transprt density range:[0.20
=" factories and thermal stati
Elet Qutputs Nro. Member Function : [3
«:* pollution degree Member functions:
TS name: type: par:
™ [small trapmf  +{-1.00.00.07.0 =l
I |medium trimf 40070200
™ |high trapmf é‘ 70200200210

o

Add

Delete (checked) |

El

Welcome

Pucynox 10. Hactpoiika mapaMeTpoB BBIXOAHOM nepemenHoi pollution

degree
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3aBeplIalolUM 3TallOM CO3J]aHUSI CUCTEMbl C HEUETKOM JIOTMKOW SIBISETCS
cocraBjicHHe rpaBui Bo Bkiaake Rules. Co3gaém 9 mpasui (cM. puc. 12):

1.

2.

Ecau nioTHOCTh aBTOMOOMIICH HU3KAs, a 3aBOJOB B TOPOJIE HET, CTCIIEHb
3arpsi3HeHHs OyeT ciadasi.

Ecau miioTHOCTh aBTOMOOMIIEH OyIeT HU3Kasl, a 3aBOJIOB B TOPO/IE HET,
TO CTEIEHb 3arpsI3HEHUS ciabasl.

Ecau miotHOCTH aBTOMOOMIIEH Oy1eT OoJibIas, a 3aBOJIOB B TOPOJIC HET,
TO CTETICHB 3arpsi3HEHUS OyIeT CPEeTHSIS.

Ecau nioTHOCTh aBTOMOOWIIEH HU3KAs, & 3aBOJIOB B TOPOJIE OJIMH WJTU
JIBa, CTETICHb 3arpsi3HEHUs OyAET CPeaHsIs.

Ecnu ninotHOCTh aBTOMOOMIIEH CpeliHsIs, a 3aBOJIOB B TOPOJI€ OJUH WU
JIBa, CTETICHb 3arps3HEHUs OyJeT CpeaHsIs.

Ecau nioTHOCTH aBTOMOOMIIEH BBICOKAS, & 3aBOJOB B TOPOJIE OJIMH WU
JIBa, CTETICHB 3arps3HEHUS OyAeT OOJbIas.

Ecau miioTHOCTh aBTOMOOMIIEH HU3KAs, a 3aBOJOB B TOpoe O0IbIIe
JIBYX, CTCIICHb 3arpsI3HCHHS OYIeT CPeTHSS.

Ecau miioTHOCTE aBTOMOOMIICH CpeIHss, a 3aBOIOB B TOpoie OOJbIIe
JIBYX, CTEIIEHb 3arpsi3HCHHS Oy1eT OoJbIas.

Ecau mioTHOCTh aBTOMOOMIIEH BBICOKAS, a 3aBOJIOB B TOpO/ie OOJIbIIIE
JIBYX, CTEIIEHb 3arpsi3HCHHS Oy1eT OoJbIas.

sciFLT fls Editor

Pucynok 12. IIpaBuna qjis onpeneseHnus CTETICHN 3arpsI3HCHUS CPEIbl

ITepBoe mpasumo “IF {transport density IS low} and {factories and thermal
stations 1S not} THEN {pollution degree IS small}” o3nauaer, 4yTO MpU HU3KOM
(low) 3HaYeHHMH IUTOTHOCTH TPAHCIOPTa W OTCYTCTBHHM 3aBOJOB M TEIJIOBBIX
craniit (NOt), 3arpss3HEHHOCTD cpebl OymeT Huzkas (Small).

Ha sTom co3pganue cuctembl ¢ HEUETKON JIOTUKOW 1o anroputMy Mamdani
3akOoH4YeHO. BCE 9TO ocTanock caenarh — 3TO SKCIIOPTUPOBATH CUCTEMY B pabouee
npocTpancTBO Scilab. Jlns storo Heobxomumo mnepeit mo Bkiaake File —
Export— toworkspace, nocie yero BBecTd UMs MepeMeHHOM, o kKoTtopoi Scilab
Oyzer ompeneaTh Hamry cucreMy, Hanpumep, pollutiondegreefls.
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C momompro komaHabl plotsurf(“mmst mepemMeHHON’) €CTh BO3MOXXHOCTH
HIOCTPOUTHh KOHEUHBIN TpaduK, M0 KOTOPOMY MOXKHO OyJIET C/IeJIaTh BHIBOJIBI.
ITocne BBoma B okHe koHcou plotsurf(pollutiondegreefls) orkpoercst HoBoe

OKHO JIJISI HAaCTPOUKHK oToOpakeHus rpaduka (cMm. puc. 11).

74 Plot fls Surface - O *
SCIFLT surfplot

Plot the sourface of : pollution degree
Var to plot Nr. Points

X axe:|(1) transport den!ﬁl 21

Y axe: |(2) factories and 1j| 21

Z axe : |(1) pollution degrjl

Variable: Value:

transport density J

factories and therma 0 J
Plat ‘ ™ In Mew window (2} Jet Color il Cancel |

Pucynok 13. OkHO ¢ HacTpolKamu sl OTOOpaskeHus rpaduka

Ilocne Haxkatus kHONKM Plot Oyzaer momydeH clieqyronuil pe3yabTaT (CM.

puc. 14).

E Graphic window number 0
File Tools Edit ?
B e v e

Graphic window numbet 0

pollution degree

facto

Pucynox 14. [ToBepxHOCTh cucTeMbl o anroputMy Mamdani

[To ocsim x u y rpaduka pacmojararoTcsi BXOJHbIE TIEpeMeHHbIE transport
density u factories and thermal, mo ocu z — Beixomnas mepemennas pollution

degree.
[To nanHOMY TpaduKy MOXKHO CIENIaTh BBIBOJIBI:

[Mpu 3Hauenun O mapamerpa transport density u smauennu 10 mapamerpa
factories and thermal stations, mapamerp pollution degree oGperaer

3HaueHue 15.
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- Ilpm 3nauenun 100 mapamerpa transport density u 3nauenuu 0 mapamerpa
factories and thermal stations, mapamerp pollution degree ne oGperaer
3HadeHus Boiie 10.

- boapmas 4acTp IIOCKOCTH HaxXOOIUTCA BBIIIC 3HAUYCHUS 10 mapamMcCTpa
pollution degree.

Tenepb paccMoTpuM pa3pabOTKy cucTeMbl mo aiaroputMmy Takagi-

Sugeno.
[Mepetinem mo Brianake File — Newfls — Takagi-Sugeno u HacTponm cuctemy
TaK KakK MOKa3aHo Ha PUCYHKE (cM. puc. 15).

74 scifLT fls Editor - ] x
File View Help

fls Editor

[F] #82 pollution degree J Description :
Information :

desDescription
[# i Inputs name : |pollution degree
[Fledt Outputs comment : |[NewComment
nieRules

Type:
* Takagi-Sugeno ¢ Mamdani
S-Morm Class :
" Dubois-Prade ¢ Yager " Drastic sum
" Einsteinsum (" Algebraicsum * Maximum
Parameter: |0
T-Norm Class:
" Dubois-Prade (" Vager " Drastic product
¢ Finstein product  Algebraic product & Minimum
Parameter: |0
Complement :
% One (" Yager O Sugeno
Parameter : |0
Implication Method :
€ Minimum & Product ¢ Einstein Product
Aggregation Method :
& Maximum ¢ Sum ¢ Prob.OR ¢ Einstein Sum
Defuzzification Method :
€ Centroide € Bisector

Welcome |

Pucynok 15. [1apamerpsl cuctemsl o anroputmy Takagi-Sugeno

Hactpoiiku BXOAHBIX nepeMeHHbIX transport density u factories and thermal
stations, a Takke MpaBHJia OCTAIOTCSI TAKUMU K€, KAK M B CUCTEME 110 aJITOPUTMY
Mamdani. HeoOxoqumMo W3MEHHTH TOJBKO BBIXOAHYIO TepeMeHHyro pollution
degree, rie y Bcex wieHoOB GpyHKIuM OyAeT ThIl constant (cM. puc. 16).

74 sciFLT fls Editor - O X
File View Help
sSCiFLY fls Editor
[H 12 pollution degree J EDIT VARIABLE :
45 Description Information :
[ i Inputs name : pollution degree
transport density range: (020
factories and thermal stati
[Eledt Outputs Nro. Member Function : E
pollution degree Member functions:
HRules name: type: par:
[~ |small constant 3 [3.0 J
™ |medium constant 5/10.0
™ |high constant  =[18.0

Pucynok 16. HacTpoiika mapameTpoB BbixoaHO# nmepemerHoi pollution degree
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DKcnopTupyeM cucteMy B pabodee mpoctpanctBo Scilab u wmcmonmbzyem
dbyukmuto plotsurf Takum ke obpa3om, Kak W B MpoONUIbIA pa3. B pesynbrare
HOJIy4uM clieayromuii rpaduk (cMm. puc. 17).

@ Graphic window number 0 - m] *
File Tools Edit 7

OO ERIG

3
pollution degres

transpart density

Pucynoxk 17. [ToBepxHOCTb cucTembl 1o anroputMmy Takagi-Sugeno

B urtore nonyumics oueHb NOXOKUN pe3ynbTaT. ENMHCTBEHHOE BU3yallbHOE
otiuyne — no anroputMmy Takagi-Sugeno rpaguk Noayduscs HE TAKUM [JIaJIKUM
Kak B anropurMe Mamdani.

B pesynbrare paboThl OblIa MOCTPOCHA CHCTEMA C HEYETKOM JIOTUKOW WU
pelIeHa 3agavya Mo HAaXOXKISHHUIO CTETNeHHM 3arpsi3HEHUS Cpelbl B IMPOrpaMme
Scilab ¢ unctpymentapuem FuzzylogicToolbox. Jna peanuzamuu 3Toil 3amaum
ObLIM MCMOJB30BaHbl 00a anroputMma: Mamdani m Takagi-Sugeno. Pe3ynbrarsl
JAHHOT'O MCCIIEAOBAaHUS MOXHO HCIIOJIBb30BaTh MpU pa3paboTKe COOCTBEHHBIX
HEUYETKUX CUCTEM JIs pelleHus MoAoOHbIX 3aaau. CerogHss MHOTHE KOMIIAHUU U
(bupMbl HYXAAarOTCsl B MOJOOHOTO pojia ycayrax JUuisl OUEHKHW PUCKOB U MPHUHSITHS
ONTUMAJBHOIO  pemieHuss. VMeHHO 3T0 U MO3BOJSET JenaTh  MakKeT
FuzzylLogicToolbox mmst Scilab. TmarensHas mnpopaboTka W y4e€T PHCKOB
SBJIAIIOTCS BaXXHBIMU U HEOTHEMJIEMBIMHM COCTABIISIOIIMMU yCIeXa AEsTeIbHOCTU
KaX7I0i KoMnaHuu. IMEHHO O3TOMY JaHHAs TeMa MpeICTaBiIsieT u3 ce0s 0co0yro
IIEHHOCTh Ha CETOIHATHUH JICHb.
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