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Ldzj B3 dglst 3" Mmdzd s dz! dets2 HJWlIsj dz' disGrplsid) dadid
M sdz' Lso Odzdj &3 L dzOdzd 2, fLotdYjl {tdkb
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dzs o sG 5 THgtdsgpndzr , S tslstster j, § tSHBB s yJ dzts
o] Odz! desdz dzdtej, fjtedtokzw M .L d2ZOdzdw di3d sE

gilsj fj dz dzO iz y dzts 2 tc OL dejOB'8.Is Ode@zg ) ts ¢ M jifj
ftosd3r M dzj dede” § fejHftedWisdw dzj skl
dmyf sdz' L so Oded v Mmsotej 3 dzdz" = dzOZzydets tsB 5M
OQolstsBOdSd d o ydmdftsty dy® dals§ dzdRip Bzeizef T d - ( f

1 &Z20ydlsj dz' detc@L o §ldizdpy I8 stcdd Ef§f tcOo dzj dzgd
yy dzr J 1 .QC MJ ¢ J temC.dIs,L dzgjrfM,j dzfiRC. 2" dzj c tc OH |
¢ L1020 NJ2dN[ r 2C B MDdads dz | &, 5 5dzj Mdad ¢
O P stcOMso MG ds2f],0¢ Mo j &M, [ Jtetsh dzd ¢ [ 1 J U W tste
r ¢ 1 s9deped, ) sfse JJotcOc Sapdus SHEZ@G.A jJ dz2 HB O
¢ AeOHGBaE dzdf Mz dyf Odzetsef Hte.

RMMdzj Hise Odzd W ) sB dzOMIsd mMtsL HOdzd W n
dmékmmilse j dzdzts e 5 d dzls ' dzdrd Sdig @ IsusO dzd dg@¥L 19 ddsd
Isj n desRtsiAsd| s | I BJtetso sets dOkzydzsets Mt §
smdese j MdMisjd3 dmskemMmise | dzdetsc b OL gl @ lzde
CazommMdud MSdn HAWW 6] dydoOd? d' » Mgy ]
sjrdsdztecdyj mM¢djy i jSIr d ftesyj mimr {§ to
mMdlszOydwna .

sdMmilsj dzgr , © Gkt 7 Mlstsn OMiIsd ydetsmils: d
Ldzj i3 delsOdsd f  dagj ftejte adg 3 Yesyd Mmsds
Hdzd Is j dz' detsfyls’ , o Hfipiipt§ tdfjdsodg  Ho dfdtetsy o o34 & "
&ZzO0 M Isdv, Yylsts dzay SCtedlilsdydsts Hdzve OHdiCizdec
mMssttsdz , Jdedzstcdtetso Odzd J HdMC ] Isdzr - fmt
fsdzz yj dzdv OH J C o Olsdz £ J hdgsdad] jdzj Qzts as’BA | € Bits ©
Zf eOo dzj dzd v , OdzOdzd L O, sBtOBtSISCd d OGts,
Mot d@3gj dedets a3 f tosdL o sHMiIse j , dL o dzj yd dzd 4
FuyuilkoOo "0 d fssmdzjHmlsed? ©OdzjJ ¢ tod dzv |
Msslse jIsMisoze hdr J& dJdbisddPygEady 8 s - cC
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1 d2Oydlsjdz dzr 2 ©9C d&zOH 9o tWOLoadldj dMmMSEkMm
d LO wkejytd odyg Mdzd bOSdJ dunaj Misaz g
dJ ddzj SMidgo, dtzdy o PIsrrteh dudz, Jfj.teh Isnj.2 da dzddh.
b ustcd Mtse , 1.1 . 1 .1 t5td Phgtsfedz, IO j td df Gale,tc
] 1 JddesctcOmbicsdz g Oo gd das.p Po tod dzda O, ddO.H
tSd. | Bdzkzetsoy dff., stttz Grr.thj d3d Jba, r¢.0d
l [ reStsoaddzgOH .l s Bdndzd ¢ Sps tsdas.H | dzl &sp Ofcts odl.
U S tsn sdz gz, ¢ cOoalj.y, stdlzg dztsedz,L dzjfytdoes ztc] 2 yc
Il [ sktej2yd<sy ./ jotdOlstfoy | sd&3OS dddO. ¢ [ 8 B OtemC
RS .JOCOttsef,Od3HCOdzdf, J HMC Jta, f Jdidnatsof, d ddzm¢
O 4] Otceddz' Wdad[,Mdfysoy, J jeteseal . 1) 6L dldd, si fa
¢ smfj dzbeOH g -tlzs Oh ¢ ddgs jfddn., Y B dudkds j dit
506 Ocldy dzuew dzthoy Slgj. e BDdRO2 ter . I A d2@j 9 ,A dId
smdiotslsOp msieshddmMSy) ¢c."fAL ddz, ¢ z $ dedetsdz,c 6 J e,
b [ C dzS sod)S oty .

1 0 tshdese §j  sdzlz yj dzdz’ = dto jioj OdiZdls @xls tsen W fi) t
BsHyd&zd d bjrdszsedd MBtiO, sBtsBh j dad W
dMmistsydzed € so .  d&zv tBtsBh jdzdvw o df dglinjlai ta @ ¢
dLodzj yjdedw dL dedr L dzOdzed?2, SC0O¢C 0o d dzts
BBsHjdzd ftcj HMIsOodzj dzgdw d tBGBN j d2dW H Odzdz

l3BiMmlsy M Isjdg, HdAzYW yYjdzsets tWHO o] HC
gdzlsj dzdzj ClskzOdz! detsy bk§ tcOo dzj dzdfiy i ,Off ts L HAASHA jo t
BsHJjd?2 MsfteWyjds f GYHsEskigizisdgishldj 23
fSHARBHTBO ¢ ddzls j ctcOydd MlstczClskztedteso C
dzj MstckzC Isktcd totso Odadz" n H Odzdz" n O oL dzd Yy
tcOL dzd ydets?2 MY EBRsA sffrM @O =, §thisk
dMmistsydigE jswdW d S 52 bicjBsoaOdzed?2 ¢ ¢COyJ Mlsol
tejh jdXsBrHdBS lsdjisdls!, ybkts o fHtsdL e
tcOBISO COC M yjls¢dadd, Is OCW Wdj € 5 d edzlerydg Is
ftod 3 deg dedd cdBtedHds » MdMmisj &3 dzO tsMmdzse j§

13



l s dzy BOBI] edetedHdL Oydd o [ shhdd,
L dzOdzd 2 , dimMmdzi Hise Odzd 1 dzO iy dpj1dz@ € 1§ derdied A
[ 1 sy jiadse © v OO d ded .. [tej OBl J @ P! B ( ¢
1 4. Cctlkzh CA.detst dzdidgQltc.] oPs dzj Mded € s9 O.

tOL tc OB HdECid miff §igg W3" Jj dz ¢tclO.B BB H tc d dzts
¢ .1 stsdzj Mdzd2d o Of dj Hdzsy doah dm MsjHdzdls! ¢
Cslstster § B izitsdz3OrlZdIls ‘s 0 Odz |, d L dzOdzd W, H
dzj @ sL sy dzO, H dzw SHdso o) d3j dedzscts Ly IsO
(bteOHdydsdzde” = d/ ddzd ) §teddj daj dedj &3 d
EftcOodzj dedw M yg dzt ¢ fsdzz yj ded v Istej B lfj o
Of cd Btedzts?2 ddzW sted3Oydd .

1 tod d3j dzd dad J cdBtedHdz = fMdMmlsjdz dzO M
sfdmr po¥ kj oMl ear. [ MiRF &P |

Lbud de" @ad. 1l Ocddad o3 dtejpi8j 84 kB[ ZO (e
d dels § dzdzj $ sz ©Odz! dzOW  ffdefflsiz} &S@ W ff terf ¥ Jjtelaf{ R d te ]
tcOMMdBZBOItcdo O BOY o odHj MjBIBIdYJ MEs2 i

RMCEMMmilse j dadzlz & cdBtedHdL Oyd s ) HJls,
fd Mmis @@z msal Q@ds ) daf2bllz L | dz

1 tetsBdzg d3B tc d H dsLB@WRJ d] tdAD BOEE . Goonatil ake
[267 27], R .§ . Squed8 58,0 I[t " 8ddz®®R, []. v OB
1 4 ctelzh Cd3zB8R,rR ) 1 Ols™ tch g 68¢ { 3 1 steIPnpse O |

ZStsdzO) .\ .1 EM@3HSC so ded MdzO Mmistsns OMmisd ydzs fr
L dzO dzd W ) C o dzlnq dzlig Bdzsdgets (s j HJ dzd § s
zddW dydese Odzdz" § BOJ BABdeqHNS d Jdz0d3 e HOjdziHZ
OGtj cOIsdo dzts?2 MmMdMmisj d3gs?2 .

[ Mdzs p dg'tcz HI | . 1 j Is &6t5 89P Brtagme wh j dgr
Qo lssRzBOIsdyj MSitsets tojekzdzdteso Odzdw, Isj tstedd
f tcOo dzj dzd v , MO dzOMIstceOd o O h &z W md mls
Isj sted d i tcOo dzj ded W , MdMmlsj ZOdz ©OolssBOIs:
sBi j ClsOdd.
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stelzHT ¢ .t . ¢ dzd4pb4ad Br dzd dzOff tc Qo dzj dz d
ddzo Otced Odzlsdzr » Emdzse d?2 ddesetsdzjtcdz" = d €

Miss- OMisdud MEdn, dzd 4y ¢ dn fndmisd &3 2
qazls j dzdzj Cls Oz dg & fesds h dzj degder & T fmlsj 5O
fted dzydiftiste O o dzj deyd M€ d - ftesyd Mmtse ; W s te d3

tcOMmY toj HJ dzj dgdz" » dJdzlsy dzazj S IszOdz! dzf = MdMmisy
dimf sdz L s9 Odzd j§ By ssHO dL Ezyg dedw dzj vy Is¢
GJdzjIsdud M dn Odze sted Is BOR ; d Mt sdzidaj 59 B
tejcotej MMdodese s OdzOdzdL © dO Mmdese j ¢ j dzj
tsptsB N j dzdats 2 fyls ts 2k d fipls{ dsld cfe & fo tp @ wiafpdkO d3d Y dz"
Mists?2 ¢ tsMdsdpd j D@ .J

BtckzH" ] . 4.0 dz J3684B1 53] f sfmowhddids j dzdzj C sz
MdMmlsj B3O 2§ O dzj dedw Mmaztsy dz' d3d 5B j € IS Od3C
CoOdzsso " d3 o' ydmdzy dedv d3 d OdketstcdIlsdizOd3 MO
dzj ftcjHodH jdadze" = fMdlskzOydwa EkftcOo dzj dzd W .

¢1. Jiadantse Hdd dL fjte"fGY of thidstal)
dmSEmmlse j dzdzts @ s ddzlsj dzdzy € s ©O. 4L HOdZOW
dmMmdzj Hise Odzad W d3d ) sB dzOMis d Isj sted d G tc C
fsazzuydoeh d3d o fMmj Bd[@MdzESy. dL o j fMlsdesls:

r ¢4 . ] & fdg[ois59,62] B dzO  toj € ey d4Q dA3ts H
cmMdlslz Oy tsdedzts ¢ ¢ AstftcdtE)ofRdr j~dagivdigdzts ¢ zOMMO B S
mMizsy dz" n) MdMmlsjd3, ccHJ WBtedBOdzdL Oydv otz
PtcOo dagidag P dzj MssBteOL dzO d dzd dzj 9 tsL d3ts ) dzO.

b1 . b o1 BE6GTdE9] tc OL tc@dp'tsl dztsjo fizic d dz2y qidfs o s G
Jqdzsj ctcdteso Odzdzts G s ZOff tc Qo ¢zj dzfsL H @Yzl § d = O
tcsB OMlis dz' & J ddgjgciipls Is ¢ d - 3 H j dzj 2 E{ tcOo dzj
ftodd3dd dzj dedvw o HtodC &zOHdzr = MdMmlsj BOR tOMY t

vstcjHd ojHENdR zdz@lBByYydeOl 8 ISC ] fJtemy
dMm¢Ezmmise j dedets ¢ (sdzj RdplssjdadalzjnC IS  dzj fylg tsdh Isf =t ldnd
University of Toronto Austrian Research Institute for Artificial Intelligence, lowa State
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University, Institute in Sheffield, { v v 1d.d§ AFO O, 1 A v [ t ¢
1RR dgj 2tetsCdBjtodz] SEHFE Ode®;. s> detsects W JjHJGC
H4OdK BIsjteBlzteeMC d2 ctsfmMkzHOteMmise j dzdz" 2 1 dzj C &
ddz. rRJ . v dz W dzts 9 OStarifdrdj daiveksy), Carnegilellon University,
RdzMisdIskzls § totsG tc O d3dgday Ldz@ad@lsj ddgd dtdss figd 2 M & 1

lteso jHjdzdz §] BEyddzr d@3d dMmimdzj Hise Odzedw d
sjrdzdud MEdd3d Bl jCIOB] d MdMmisj BOR] dzOt
shdsodzsdz M § si@shfitcs) Hingd gz M d - mMse 52
fsHAtHBY, dOfteddjte M Htoddj dj ded j &z ¢ dzO M
ZsedSCd, dzgjtetsmjlsj2, 1 otdzt ydqtsdadezr = 0Odze 5t

[jJHT Cd&OMMdu ME2 Isjtstedd E2§ftcOo dzj dz
~nOtcOCIsjtej] L OalalBd dgtsfrplssdr SoHrds = j toj d3j dzdz -
SHd2OS s i tcd tej h j dzd d ftecOCIsdyd M dn L
dzj s toj H j dz] dzdzts ) ls ¢ o nOtcOCIsj toj L Qo dmd o3
L dzOydls g dz' dds tekgfdgy O n B3 ssH B9 CdzOMmMmd yg f
WBted3Odzf L @z s toj HJ dzj dedesilsj 2 BsHj dzj 2 B |
ssdz? €5 fted dL o jMmisdesds H dOf QLdxidzid LdoLjdfilsddgtx
B3tsH j dzj 2.

[ dzw SHdzSo toj d3j dedetsets EZyjlsO BBdz hsGEts
mMdlskzOyd?2, ~nOtcOC Isj tod fiyls2dikls o I P tc @fo daf & dg jd Eew o
Emzso d2 fted tOLOBSISS ] MdMisj &3 Ef tcOo dzj c
Bdetsy j Mise d dzj QiSO vets zts s @ dzsmyls ' s ff tod
mdMmisj d3 4§ cOo dzj ded W wo dzw jIsfpw dzj sB - SH(
Metslse jlsMisokze h dan ftejHB]Isde » B ZOMIsw R,
o bkmdzsedwrn dgj sfftejHjdzj dgdesisd L dzOded?2 + €
sroOIdlsy oMmj otLEBBYyd jJ Mtshisswddw tBi J ¢

1 d2tBdzdz’ § d dgd 2tetsdzj udlsSdj Mmild Bt
i wd@j dzgdv IstclzH dtsW stedzOdzdL 2 &3 d©3d B j C 150
SHd&ZOCts IstcjBBBoaOdzd) HtoiHOoOtdlsj dzt detsects 5B
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slsmMikzlsmMisead] dtsecdyj Méit?2 oL tcOydesmisd Ot
fteddsj dzj dedd ftod kY tcOo dzj ged & Ofifts d3™ " dzj dadz"
vO0Cddz tsBEOL A3, ftesosHdd jJ] © 1 Its2
sMisOltsydats?2 Misjfjdd MmMdMmlsj dizdzr 3 d, ¢
tcOGd3j dzls Otedz” d3 tsBBMdztso Odzd j d3 o 5L d3tsy dats iy
dC yd2 o ftsyj My z{ tc Op Cdg wiaif ¥  t5g & fijat
My jydWdes?2 tjhOjdd" = LOHOY o Ctdzf te] Isdzts?
rdzvw tjh jddw L OHOY, MowL Odzdzr = M k1 tc
ftesy MMORd M Oftedtstdzs? daj S tej HJ dzj dzdats s
fsHAtSHO, tshdatso O Gelizp dzts dzedz®B ¢ fgthzgzH s O dzd
PftcOodzj dzdw, Iittedd dzj yj s€dnm dgdztsy J Mise,
Odze stcffldds off. sL o sdzdls EZyj Mis! dzj HsMIsOISSd d
ZO2UWsdejBljBs] twjhjddj LOHOY] L fdaCotaris
dqd¥ stedz30 P stcOd3d, dzj GOIsdodzts o dzdw s M d dizd
W dzw kg Isfyw ; dL d3 dzd ded | f OlcOdzj stets o sBl j¢C
Ef tcOo dzj dzd W , ZOfteddzj e fsor h jdad Istcj B fS
ftesyd Mid WikdSydsddesapddy. Mdmisj 3" k2§t
tihjdedj HOdzdzs?2 ftesBdzj 3 dEsyjls BT Is:
CdzomMmMdui MSdr tjekdvisttetse HdzW fMtsL HOdzd
dzj yjsS¢dr tjockzdzvlsstese ) §fsmdzjHizshddk dn
QolssdBOIsduyj MEd ¢ J dagjoqjols® Odsts o tcOBHE@ZOJ
SftejH]JdY]B jJ yYyjdsejyimédd WOCkstesdy. C|
ftesy CIsdieseo Odedw (Mddzalsj L ©) ddalsy dzdzj € Iskz ©dz
tihjdedj fHtetsBdzj d3¥ ML HOddWY tetse Ofyls dats:
mMdMmis] i3] Zff c®oe dzy j IsMw SHdets?2 dL Cdz6 yd o' n
BOL'"™ L dzOdzed?2, dMmCdze yosh j2o dqLB' stsydatsfls
HEsMisdwy § ¢lsd of dzlpfdsid] 3y desflsd 3 J dzOQj dgsclsts d ff
dzj " IsOIlsdzr = MdlszoOydwa.
rdmmj tlsOydtsdedesjy JdMmimdzj Hise Odzdj ¢ tsMmowh
bftcOodzj dedV Isjodesczsedyj MSddsd tBi jClsO®Rd,

22 = T
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f sd3tsh+ 8 ddzlsj dzdzj SIszOdzt dzr = tojckzdzw Iststetso
[ Mdzsea 2 dMMmdzy Hise Odzed @ YJMEMPIXNO o ldzy &8 s  WE 4D th i) C
ZsedC O, djlttsmilsjoerj bkjrmndtsdzsedd, ¢J dzjl

{Bl §Cbtsds dMmdzjondeejAsdify  ftetsyj i fd
dqdzlsj dzdzj S IsEOdz' dzf = tjebkzdzwWIststetseo HdzVW § Bdzlz
sBl jJSIssd3 o9 EmdztedzgMBddzj s t6j H J§ dzj

1 64 Ha3d ssd3 d Mmalapwssls Pdzdds) s, BsH] dd,
dzO sdetso j-C d&zOMmfPd yj ME sE 5 -FUZAY-tc | 6 kzId™ lIs
(intelligent PHFFUZZY-controller), PID-C d&zOMmmd y4 m¢ BEGZRBY-tcd ¢ & "DIs
(intelligent PBFUZZY-controller)/ PD-d |-FRJBZY-tcj ez dzW Isstets o .

Ajgda ¥ HdAdMM] ls Oyd s dedatsecds ffisfiphy oz jHdistp O d&f @
Y § t6Ols dofdastplsddj dzd ¥ Isj ndedud MSCdd3d tBI JCISO
LO Myl tOLKOBEBISSd ddzlsj dzdzj € Is iz Odiziz ofisn @Az ¢6 j
L dzOdzqf sMisdy j ded J f smils 0o dzj dzdzts 2 Y4 dzd d
dimmdzj Hso OdzdWw f Slstcj BB Odzs tcOL tzgPllz jydef E: 16

1) tOLtOBBISCO Ctsdzyd § ydd dist ic @ ddzj HAG dzts 4
dzy s tej Hj dzd dzdztsis d ;

2) tOLtcOBBISCO djlstsHOWdIs 3B ezg gl M&d dgep o
ts f) dzts & jdzORMIf d U J MEUBZYHs | f ZId™ s tstc O

3) ttOLKOBBISCO BiSHO dd dBsHjdzd EftctOo
shdtse ] -CdzPMPdyj MS et -FUZZY-tcj ¢ i BBt tc Od
IPD-FUZZY-tc j Gz dzW Iststc s 9

4) tOLwOBtsISCO Odze mfte Plydf@ fipd@d Ounits D &
ftededzj yj dedv 1 <CMyYJelsO;

5 tOLtOBtSISC O mMfJydodz dztsGe s f totsG te(
QoalssRzOIsdL Oydd ftesyj MmO c¢jdaj eOydd MW sted
f tOo d dz;

6) OLLGOBSISCO d3 SSHO 0O9 st diz@Il§ & 17 fdn &S ts e

7) ©OLtOBBISCO B IssHO BflsdizdL Oydd B O]
sfdetseo j 6 jdzjIsdu MEtses Odze sted Is BO;
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8) dsHj dzdtetso Odzd j Zf tcOo dzj dzd W Is§ ~ dzd y
PI-C d&zOMmfd yj MRUBZYHES j o ZIdd¥ s 5tc O

9) WBtsHj dzdtetseo Odzad j Zf tcOo dzg idzff ¢ Is s3] -~ ded y
PID-C dzOfmfd yj M-EWEYste jdc # d"Dls tstc O ;

10) di3tsH j dzd tets© Odzd § Zf tcOo dzj dzd W Is J
WiEdtydesddtelze h dd3 o  dL d3j dv " d LhorO ) by 6 ugfs ) €
IPI-FUZZY-tc j c 2 dz¥ ststc O

11) B3sH j dzdtetso Odzd | ftcOo dzj dzd W Is j
Wz dzC ydtsdedtelzs " dd3 o dL d3j dzv ¥ M dGdg@ Mg dzsY s
FUZZY-te j ¢ k2 dzVPB-E[te O-FRIBZYte j G 2 dzv Is st ts ©

12) tsyj 2SO + WW jSIsdoedesfylsd § tcj Hdztsy j dzdz" A

1 Ok ydzOw dets o d L dzO HdmMmJ tols © YdaLdedEs\Eas) Is
tcOLtcOBBISC ] BijbHBs O0dOdZdL O d MmMddzasjL O
MdMmisj &3 EftcOodzj dzgdWw Hd&zY L OHOdzdzse s € dzOfM
fticsdLotHMmMlse., [Mdesott?2 diBjlstsHtse weodzvw j Isfw
d dzls j dzdzj CRls Be@ dz'zdw ststctseo L HOdzdzr = BJjL ff to
LWWiClsdodes d dzOH Y des EZftcOQodzwis: tsBi j ClIst
Hd dz2Odd yj MStsd3 fYtsoj HJ dad d, WEdeC ydsded tots o
mMdlszoydwv~, O bOSYJ ftod dL B3 de dedd Jets

ulzh jMmilse j dedets?2 dzOz ydzets? detso L dzts?2 BEZH IS

1) t OLtOBSIsOdRZO dtso OV iBj ssHBdZEEcdY 9
fteddydf O EftwOodydd™ Isjrdduimcdd B j!
Emdzse dw A M fdsh s ddzls j dzdzj C sz Odz! dz' n
CzOmMdd) sl stedd EftcOo dzj ded Vv , dzj yd IsSE 2 ¢
Gjdzi sduyuimMS&dr Odzestedlsditse .

2) 1t OLtcOBAsSQUR] IseidBtcdH detsEts Lk tcOo dfj d
Bl P& sls dzd y ey tod d3j dzj dzd § d3  d dzls Jedzdzjz €AY s ¢
(PI-¢ &zOfmMd yj M¢ tsce FUZZY4E j ¢ lgrER O, -C dOIfMdnd yj M¢ ts
IPD-FUZZY-tc j G & kO ts@)dzso | MOBStstce OdzdL Oydd B
LSy jelsOf sL aytsdef ¥ j Slsdodets d  dzOHj Y dets &z
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WEzdC ydodzdtecze h dd3 o dzj ftej HodHj dedzr = o dzj M d
Jets fOtcOd3j Istetso .

3) (OLcOBBISOdz OkzestedIsdz MOBBSice Odzd L O
Cltesets MtsMmilsOo dzv j Is Hokzrt1 SO dzOW G dBtc
tcJ G z dzwdstpliedzbafyt®©d e dzj yd dzd 4 + S M Jtels©O Hdzvw Mt
tcj czdzv st 09 SaBifs®dzls d W) Qlds'd datz@Hs} 3 dzts s -
P cOQo dzj dzgdWw o dzj hIsOIlsdgr = MdlkskzOydwa.

4) (OLtcOBtSIsOdz OdzestedIsdz OolssdizOIsd yd ME ts
mMdMmlsjdz M dUpk< =D dHczso j H Odzdz" ~ , s
tcj Gzdzv § &€ &z y O skzhydodnls d | 1M jtelsO o W steds
ddzlsj dzdzj S sk Odz' detse 5  tda joctizddwelshtaf@A, d Is j diz! dzts
stczH Y 3¢ sMis fted Jet MmMddzalsg L d, tedm¢ o
MsHOdzdd HEB&ZJtez® h dr Mw g tsls udstiste jBus@?j dj -
EftcOQodzwe hdr § tcOo d dz.

5 [ OLtOBtSIsOdz dzsoar" 2 &g stsH Mddzlsj L O do
Isi ~ndzed U MS d B Gisdad j ©isOgRdgy yYls BOL O dzj
Zzsecdyj ME sets o "ipvs OB Ishisi@dsdtalzi jME d dz0 sy dats ¢
L Issd3 tOLcdBUISGEA AW ] HzZtcO tcjHEZSYydd BOLT
EmstcOdzj dzgdy JJ dLBr Istsydetsfmisd fEklsjd3 dzaj dH

6) 1 OLtOBBISOdz OdkzetstcdIsdz 0Oo Ists B3O iz diyy Jsfipdot
Slsdzd YO MJd Wfge j dzd § 3 § Ote Od3j Istetso  flasjL ~odadday j« fif
OQoalssRROIsdyd M¢d tSftejHjdVIs! OOMR] Ister Wz«
fjtoj B3 dade” 7 daj yjbSdn tjekdvlktstetss d Mmist
gL d3j toj dzed v ff Otc Gl ctste O datf ¥ dzds Yy dzd yi M dr
ftotso j e f sdzdztsIsT BOL f Qo d dz, d d t
dzy 54 6] HJ dzJ dzdzsis d d GJda 6OYdJ 2 dzd U
FISmMIstczSCIskter (fuzzy inference system).

7) { OLtOBtSISOdz dztsor 2 d3d Is 5 H ts fids d| d3df € ¢
tcj CdzwIststc® dzO tshdase j  dstsdizi] s P J tigedbiy isdzi Q@
Oz stedIsdzO BtOBBISCd MisOls s« dzd s tg dHES
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fsLosdzv W pEtBdtctse Ols!  f j toco 5dz0yOdz! tdgzes 2z dz"Ols
(Csdzdyd mMsets d bdf dMfisd Lkzjdirsa WEdS yd
ftcOodd)ff,sL gytsteBjlihtf j ydls: dz0d dzlz yh d J fsC0O
dzj yj sSsets tjcekzdwistste® (HdZd!Isf gztcgeB fgbB tzts @ s
o jdzdyddzz EmMlsOdegsoadon j2Mmw shdeSd) .
vdtstejlsdyud MCOw JL &z gEtsfHsd MJ tols Oy d ts dzd
cOL OB SIsOdz das B s ) datsdeO@lziagiaiztd f SHRA BH ¢ i
ddzls j dzdzj C sz Odz! dgr » tWjoekzdzwilsstese Hdv iitdd
ydmdzy o dLd3jdvehdafw EfMdzsedwa. [yl df O
0" f sdzdg dzOfM' M dMftsdz LsoaOdedj s ddizdlsOydts
Mat Lab d Simulink.
l1tcOSIsdyd MG Ow U dzOoygesfsmist d Mfj tels Oy d ts dzd
sfdats o dz' j Is j ttcgj jLldzdday jlsifXlsf j Hts® j H j dzf H S
dmf sdz' L 59 Ols dr td tjhjddd §tced ¢ dzOH dz
BsHjdzd  OdzectstedIsd3" Bsckzls BT Is! BJL ¢
My jydodz dz"@ j] fOCjlsr, ftsLotdvshd] ftscts:
FftcOodzj dagdwV dzO ftetsds" hdzjdeder = HtejHtodwWIs(d
NeuroSystems. HdMmMmj tols Oy d ts dzdztOd3 tedfig fipdz jOHlds © O dzd d
1) 1 tesctcOBRBBO OolstsdzOIsdL Oydd ftetsyj Mo
MdMmlsjdz M dzgj yj S ts?2 dzseds 2 d2O0 pMuzse f dzw k
2) 1 tesEtOBBO HEY OobktkOdyuyjmMSitets Mt
sfdtse) dLdBjtejddw §OwOd] stetso  Isj ndzd yd MS c
3) 1 tesctcOBRBBO Qo lssdiEOIsdyj M¢ 52 st lsdd3d
tcjehkdzvwiststeses dzO@ idzse j ¢ jdaj sdyjmMSBsets Oc
4) 1 tesGtcOBBO Qo lststfz®OG By OY T f Otc ©d3j
tcjoekzdzwIsstese dz0O tsMmdetseo ] Ctsd3B ddzd tets o Odzdzts G t
it OLtcOBBIsOdzdz' | ftosctcORBde J f tod dzs§ @ Uz
MO MmMisswIsj dz' dgr j ftotse tc ORABzdz" | f el d
Zf tcOo dijtcdpcfif tc§ isdW.cL o sdzdls MsCtcOIsdIs! Is tc L
mMdMmisj &3 Ef cOo dzj dzgdvw O fJtetsdL oetsHMmlsey W
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stcOHdydsdedz | ¢ dfydnsitar] Mz daes ¢ tzdzj Clsz Od
NjzOj BseEts kftOo dzj dzdw ) BOSC Md BOdz dz' &5 S«

[ dhhdr fafseddadrj " § d3j ssH" BOL(
MdMmlsj BBdese s fSHABHO M feddjdej ddjdd o .46
sistedd MdMmisj &3 Oo ls s By dsuspifigbizdth) ls b ff bz dzjs
fteddvIisdw tjhjdd?2, dejujlsédn d&desyj Mise,
OO&dL O d oEtrif ikl jleicooCEEdd™. s JeOs Ishw &O
ftcOosoasets B MY did dzdfivMs,C Z i3z &lissdsH W dzOz y dz
slsyjlstse M igdizHEEsOls | 2 M€ o & lsdes & Ssly s ishgisd -
ftojHdj lsdets? B d&OMIsd dMmMmdzj Hiso Odzd W .

Lo &8 dzOkzydy &3 tejL bzdz sOlOdBd o ' Gl
©ZO L Ohdlsk, wodws Isfyw:

1) [jtHbdse @Oz dsdn] CsdhisttkzCIlsdo dzts G
sjoddujmSdds ©Bi jSlksdk, o Istsd ydmdj o
Jdzls j dzdzj S sOd dF 7 tjck v ststese @O & fdat
E{f tcOo dzj dzd v , dzj yd s¢ 2 ksedCd, dzj 2 tetsfy,
Owzc st oM sis o j Is Misfolnflss tefls. © M L.3IcO gzts tzfs iy i o J
sfdzser d &jlksHr Mdhsj ddzsets OdOdzdL O,
toj " Jjdd?2, GBtOBISCd dJdaW sted3OydeYf d dMS M

2) [jiltsH cdBtedHdset bk tcOo dzj dzcffny Ols j
ftod &3 dzj dzd J o5 d dzls j-QiatiA) 1 fiy dz QAN WA L2E-teRjd 6 Iz 1A IIs s t
smdzse ] MOBststcec OdzdL Oydd BOL'T ( A j Isfyl
14 §OMitswlsO MijydoOod desmisd 2. 3.1 ¢t OL
QdzOdzd L O d Mldees | hdhb gzggdzlg Plac O o dzj dzd v M yJ dz
nOtcOCIsjtadMmisdC ée)

3) [jltsH cdBtedHdsets bkftOo dj ddw Isj o dz
ftod d3d dad ded J o5 d dals § &dizOMinizf Qz' MEFELZER B & &2'Dls 5
sdetso § MOBSBecOdzdL OYyddid ez@r " { (hizg@dkEB Ciis
f14 §OMistelsO Mijydod dsmlsd 2.3.1 ¢t OL
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OdzOdzdL © d MddalsjL O 1 dzj di3j delstse fdMmilsj d3 1 to
O OSCIsjtkdMmisdC e

4) o¢dzestedlsd3 MOBStStceOdzdL Oydd dadOtse © Mz
Ho Zn iSRGYdde e d Hd € &ZQMfd yj ME sE d dzy yg JSIS |
ftododzf i Ay b @y MmPded ™ BOL"™ GtcOo ddzdzizj
sBd MY Juy Waf ¥isd o dz6ffs o daifips@]j dssc s 2§ 6Oo dzj dz
Mdzoytisklse jIsmMbo HjOM tclsO MY j yd Odz! datsfls
dB3j stsH 9 d Odze sted Is di3gts o tej N j ded W L OH Oy
i tcOo dzj ded v , ftoddzviIsdw ted M4 ded 2, 5B tc OB t
ddzls j dzdzj C1s@@e § Offf stels©®@ M j ydoOodz' desfplsd 2.
d dzls | ddni) ’Isdzts 2 fsHHjteyCd i tod fteddeviIsd d
sd mndedud MEdn MdMmisj BBOR €)

5 o¢dzetstedlsdz OQolstsdzOIsdyj MEts?2 64 dzj eOYd
dzj yj sS¢cs2 dzsedits?2 dz0O thmdese j H Odedz =, i
dme dzs yoes hd2 EZyohtg@doc®m@dedcds OB OL T ff tcOo «
tcj CdzylistsG o j smbo f O $tclsO MY j yd Odz! datsfle
Bj stsH SO d Odkzecttedlsdiso ted hj dzd W L OH Oy
L tcOo dzj dzd v , fteddew Isdw tej h J ded 2, SB tc OB t
d dzlsdzjd€ s0a 0 JOMfstelsOd Mfjydodz desflsd 2. .
ddzls j dzdzj C sz Odz! dats 2 fsHHjteCd fted i tcd dz
sd ndzdud MEdn MdMmisj B3O~ €)

6) [JItsH Mddalsj L © ddalsgy dzazj Clskz Odz! dz" = 1
sBl jClsOdd, slsdzd YO h Nk ¢ dsq BY tc Qdsdsdz B d@ts
Wstcdddtolz j sfqv Qo lstsdzOsdyj MSd dz@ usiCzasstyD c
P dzd C Baftas ypRidzjitst S ydd B OL' { tsQBQ diz i l<zOd dgj
dLB" ssydzsmisd flklsjd3y dzgj dm¢ ozt mpesy j ISfids 4|
f @fistclsO MY j yqdodz desfplsd 2. 3. 1 ¢f OLtcOBBIS
MdMmilsj Ggdetse s OdzOdzd L O, sflsdddL Oydd, 4 tcC
JqdaW sted30ydd d dmEkmmloj dzdzse s d dzls j dzdzj € Is C
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7 [JbtsH tfkdddL Oydd BOLT ftcOaddz dz
Gjdzgj sdyj Métsets Odzetted s B3O, slsdzd yoOs h d2 mw
MlsOlsdmisd yj MS dn H OlsizdZl dzd U ShHE BPEISG | f L
MY st tetse Ols!  f j too t5dz0y O dz! teofplasslz dry @dc | dedgiao
RZOd zie s O XlsQug Miso O OB BIsT dzf b g s Ml
f4 fOoMfstlsO Mfjydod desmisd 2. 3.1 ¢t OL tc
LOHOY MmdMmlsj diddzsa s OdzOdzd L O, sflsdddL Oyd
sBtcOBtSIsC d dddeWdemcdCnyiriide | dzde.c s d dzls j dzdzj € Is ©

[ sMisso j hdets Byls dzts df Gdiadmia B-' H d MME Oy O
toj L zdz'.|§ Glstialzts 9 O dzdzts M ls ! te J ,Ltdzjd€! i) IsdimioQ y & 7 o
HilsOdz dz" &3 dLEyjddjds d dmfsd Ltse Odd d3
Cstetej SIsde” d3 ftedd3j dzgj ded j o3 d3j IssHtsea dMmMmdzj Ht
d tsetcOddyj ded?2 ftcd Wstcdzdtctso Odzedd dfMmnm sH dz
Msud sOded j B3 IsjtstejlsduimMédn dMmMmdzj Hiso Odzd 2
LEMY J ed B3 dals Odz! dz' B3] e H)fiplez) H Sb ©Ealf® dg'd dz' A lsd
seduyud MSdr Oteclkzdi dzsOyd?2 o B dZOMIS tOI
dmSkmmlse j dzdzse s ddzlsj dzdzj € Is O.

ltejHzsYy jdadzr | © HdMMJ telsOydtsdedetsdy d fifndz
2O drLe jfMmisder » tsdzvisdwre d #HgH ktfrac®D dzg dzf o
ZscdSd, ddtshy ] &<z bBJlU@E@He&d Odze stcd Is

Rmr HBMIstse j tcdztsMmlis fSHIso Jte HOJj Isw Mt
d tjLlzd Okt d &3d Is Oy d ts dedts cids ¥ ddstg Hig' dazf tal
fteOC sy ME et ftod B dzilzdedp s HiIs® 1, tc ERistE I§ Gedz,
Yybsts tslsdgj yjesd d ORjsHE] dsd d. ( MY sdz L 59 Odzed

{4 OdzdL Oydw d odzj Hisj ded §  uigiatdzjds disuQylshy
fOSbdud MSdd L kzdz IsOIs'e daj di fiplh fi4b s Qry Y sttt
o' f sdzdzj dzd d

-OkZzydesets O, ftotsg Chsdzday j BsE s dzO Iz y dz’
dimMmdzj Hise Olsj dz' MEC dn yJ dzlstets o d (ddzd) da
stceOdzedL Oyd?2 or mMmhjets tSBOL SO OdzdW, tSHO J
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d d&Okz¢d (tmMmd2mMEs?2 AjHJtOyYddy.0 AE1FO.Is

v g OL OB SISC O, dimfmdz Hsa Odzdy d dLGEBISE:
EftcOodzj dzgdV ftesyj Mmfdgd bstetpzf tctsarGedsC ¢ | v '
2019c¢a6. ;

-ftetsj C O, or fsdzdzw j BBscts 9 tc O3S On ¢
esMd2MSdn tBEOL 5o Bl jidrj sy B tscdQ ded LOY d! 3
zOkZ ydzr = EytejyHjdd?2 d BtecOdzdL Oyd?2 toj C
tej OdzdL Oydd Cslif dzj € Mdz" A ftoesj Clstso i ts
ftesdLosHMlse (11 ®BWJIBG)H' ) tcsgli RODE/ L
251 U . vij ag® L H Odzd | o' MsCtslsy mdzsdzise d Ydzs5 G
ftosdtcORBBde = Ctd3f dzj S Mse B OB iIsE d dziipy o
vstetsCd o' fsdzéz) Bzif e . 2019

Ok ydktsets ftsjiCkO [ sMMd2MSsets W isdeH
T 1838007 11.vy BB Bhdser d dGilssHT Oals
f OtcOd3j steso ddzlsj dzdzj ClszOdz' dgr = fmdMmlsj &z k4
Of edstedzts? dzj Sftej HY dzj dzdzsMIs2 @19 @dstsCd or f

-0z ydesé s dMMmdzj Hise OdzdwY o tcOdE OR ¢t
ltejLdHBEEREP2 MBS A jHROAUdIE 5o O20 HIWW  dsts
OmMf JtcOdzlstso, MEkh jMsodwes hda §jtemf jSisdac
i s ftodstedlsj Isds o3 ZOf tc Qo dzj dzd W d3 BtsH j to0
1 Of tc©o dzj dzd j BsH jtedzdL Oyd (J: C ¢ Is tg Grliztscdefs\g,
o ¢ dztg yow ol tetsfmr ML HOddW Mg J S sd3f + &
sBd My udddwve. 1 KI&E MUY | B 6P BB S O dzOL
d BB stsHts9 sflsd B30dz' dztsc ts 4§ tcOo dzj dzd v
WizdC ydudzdtelzs M ddi3d o L o34 dendsst d & fywd dasfy dizsiz)
tcljckzdzwIssteseo dzO s ] MOBsSBtee OdzdL Oydd
20192 021 GG,

- ftesj SO 5 d@sHjtedzdL Oyd(d d z fmls O dzts
ZOMistets?2 Cj] dzddedd OHte] Mdes2 4 I BBy . & 1 B4
[ sHjtodzdL Oydw d odzgjHtejdzdj M j ydOdz detsc ts
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dzddzedd OHtej Mdes?2 YsHOYd B Ilstsdz@® tHalz. d [u t
o' fsdzdzj Az 0212619

-f o Bls tORE OR ftoedtstcdIlsj Isdztsc ts dzO - tc ©
sS4 ndesdzscdud MEsdBIdEBRPIBYSEY HiwwOydd ¢ O)
yqwtese r dz, dgdzls j dzdzj CIsz Odzt dzr g ftotsdL
tcsBtslsdL Jqteso Odzgdz d3 MdMmisj d30 d3, dzso " &3 d3OIs j
MsLHOdzd] MdMmilsj &3 tsBtcOBtSISEd BB hdm 5B
dm¢ kzmmdste j dfddds | dzdzj CIsOe (1 326200 6 B B)) OH Oz
t OLteOBBISCO dd dMmMmdzj Hise Odzd | B ssHBB (
ftoescdetsL qtoso Odgdw MtsMmistswdadw ddgy j dgj tedz’ =
ddzls j dzdzj CIsO. dtotsC RO tsdzdzj dedw: 2020

-ftesj S BOLEBBESISS ] ddeW BtedsOyd sdedets?2 ff SH |
ftesy SIsdetso Odede dJdzlsj dzdzy S IszOdz! dz" » L OC B5dz
ttOL dzd ydzts?2 Misj § § dzd Oo Is sHPhipafit HOed @fls § diz{ fy &
¢cAJ delstef ese g0 Mis | dze

-fesj SO [ L L ¢r [ AR [daf éstc dgBy i Oy 2 fn j
dde stedzOyd sdzedetscts tsBfdzzy do Odedw (1 RJ) o ¢

s OC Y J de@OG dztyf yd M& dJ teJ L 2dz IsOQOlst H
dmMfsdz L soaOdzr o kZyjsdesd3 ftetsyj Mgy O desc
t sMMd2ME st ¢ Wffipxaddstg finlsedjudpdpSass s zdzd o j 6
] &zOIlsts9 O.

it OL tcOB 5ls Odzdz" j dztso " § BB StSHT d Bis |
fteOSCIsdud MSd2 ddzelsjteim Hdzv HwjHitdwisd?
ftesdLoBHMISa O dzO BOL ] ftosctcOdzd3dzr = 1§ tedgH L
gL Hjdd?2.

1 s dzlz yJ dzdzr § tej L zdz IsQOlst ) YyOfmlsd dn
ftcj HMIsOo dzj dz o ftjLjdsOydd dz0 Isj s3kz: |
Bsdzd sstcddzc © d HJOGdetsmisdSd Isj~dedyd MS d-
cdBtedHdz » BSH] dzgs@ B y de®) 1] @fipjdatsQ dzao iz § 8 © ) dat
Ctslsjdzr PGS e, G . v O Odzte G, f smeowh j dzdasts o3k

26



Bsdzdlsstcd dze © 1+ CMf dz2OIsOyYydd d fHsecdtsLt O s
ftodd3j dzj ded j d3 dMEC kMmMMmilse J dzdetse s ddzls j dzdzj € s O.
I sz yj dets L OC dz¥ i ez dzd Bt § Mif drdds Ols s da
dbftesBOYdWw tcJLizdz sPEHtizEo dztcPB B Sdzisy §
HSC d&zOH '™ 9 Odzd iy d tBMkzyHOdkdMm! -H2@0CKJ J
CtodaW Jtoj dzydd ¢1 Okzyder §j dmimdzj Hs9 Odedw: 1S
XXVI 11 [goHHdasRO-jdorQysizsy M 2 CtsdeW J o] dzyd o
zokz¢de (f Mo O, 2016) , ml VvV 1 Mmjtetshimd?2
Eyjdzr =, OMfdtcOdzlsse d MmMlskHjdzlstseo ¢ RrRdzW Stcd
d kY tcOs dzj dadzfpes diizf, s ROEL ) , dafs (f deezip § 1§ g O dzf iz’
d d de¥ stc 30y d ts dzdz” 3 Isj A desdztse d W o3 cl S&l
[ I HE&RZOtcsH dissi?- ddePlgjufigieists 2 C sde j toj deyd d ¢ R dz
d ®BObj B3Oyl M) &sHjddtess Odzdy MdMmisj d
dqdzlsj dzdzj S s Odzidzlzr f ffde)sfcd3Oydsdzdz d3 Isj -~ dz
(rdodesdzstcmC &sj2, [2JHE)RZOCsH ZOI s Qg ilt?2 ¢
CAEdRZHO®B] dzlsOdzr dz" | dMmimdzj Hise Odzed W, 3 IsBBHT
Isd ~ded € 4§ , BdHJdyddzey d < Ssdsddds i e (prdis
ZOZ WdeOSC s yd MEs?2 GCdaW jJtoj deydd ¢ ¢S IszOdz! dz
Conference on Emerging Imaging and Sensing Technologies for Security and Defe
Il 1'l; and Unmanned Sensors, Systems, ar
(Berlin, Ge& many, 2018) , [ J 3 HldzjdaCEftsuy] dBistdis o3 dzC
CRAzlsj dzdzj SIszOdz! dz" § MmdMmisj d3" i 200dawOtete df Oeyryt
2019¢é, ¢l S&1'T619¢é) (rdodzsszsstemMSE sy, 201¢
Data Science Third Conference, CIT&DS 201%lgograd, 2019), Conference on
Artificial |l ntelligence and Machine Le
Defencee (Strasbourg, Fr an elime,Confeferic® 2020
¢ Ar t i Ihtelligenca &nd Bioinspired ComputationalMethod® [ i HEJO!
dzO z dsdets: dzd Y4 MSsd3 S tsdzctej MMy ¢ RAzlsy dzdzj S Iskz O
Isj n dzsdisZ2d H 0 e (1 do dzts dzs@nime E€gnference 6n2 Art)ficial
IntelligenceandMachineLearningin DefenseApplications¢SPIE Security+ Defence
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2020e2 [TOYHEZEOGESHidsOC IsdfOizi plgtes 2 C tsdaW J to g
otsftotsmr d&OEZCde (tH GemputerScienc@Od-h® Conferehd@2021
cArtificial Intelligencein Intelligent Systems (Czech Republic, 2021 Creativity in
Intelligent Technologiest Data Sciencein 20211 CIT&DS 2021 {/olgograd 2021)
822 [ J XY HLEdAOttHdMsQC IsdfOuzj ygtts 2 CtsdeW j toj dzyd
zOkz ¢ de ([ smCo O, 2021) , -4 OIS sH]adp i€ tisH? dzts @
clidndmydy dzd dzOtedz’ § dMmdzj didse QdedMc O ldd®d S d
[ i HE®ROWGEH datf & O WOz jditpE 52 S tsdeW J 6 dzydd ¢
d dzdztso Oyd d e (40OtOIstso , 2021) , - wlOIS Is d fudi
CsdaW jtojdzydd ¢1 O02S0O0 d IsjrdedC O: datsar jll or
[ I HE&RZOteH dzisf tc O WOz jddn € 52 CedeV j 6 dzyd d
BIAHIMyYyd Y dzd dzOtcdzr 2 ftsHatSH © dzZOEZC jé (40Ot

1 Eedzd C QuyrfiaPls j e OdzOd3 H d M| tots Ol e dzafistizs @ C
2O Z OB Bls s tsd3 2Qfilégodd o L 1 Qdzd ¥ d,t] Qdgzj dzH 5o
I'ost n16MbOIlsy 2 o, ddq aedid MefSedpys@zd £ dad =~ HoJ
) 2 to dzOMiOFls 0 j IsM@3),A0N gAsOIlsj 2 o dL HOdzdwebof
Science 4 B dzts C(letON dE@ o dL HOI | ¢z MmitsxgEztsnedia O
Ctsdzdzj C)s d asdrvy Bdefo dH J Isj dz! Mise ts CtsmMikzH Otefr
ftosctcOBAZr . Hdzw G [

[ dydzr 2 9 ¢ &zOH M@ iRQlls jtdzvL Z dz sOIsT HJM
i sdzlz yJ4 dz Qo Iststetsdyz dzd ydzts. ) tcOB SIsOA , 9!
ftod d&zOH dzy ¥ dIls 9o jHENOW tc s dz! ) s ted HJ dzd
f smMisOdzse € § L OH GUs dzy jtafOu diedO B I]Is & jdf jnlintstzy tsiddzts c
Isj tstefjud MSE dr § sdzsy J k42 df IsdasiHsjo , §f tOH AStOHE X |
zyombsdd ot o Mmjn 24 cts0O dydhyis dzd Hs@dAED J dad
1 CMY J od d3d dels Odz! dz" n dimimdzj Hiso Odzd 2 B ' dzd
tczCsotsHMisatsds d ftod dzg[ f ts @ lsi s @ ,j dzddi=Ol3
Isj stejlsdyud MSdr §tsdztsy j dzd 2 .
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dlstczCIsztc® d tsBd fij iy telO@ Wpdsts dzdzO W 28@1I8 ts B a0
BOh ddesf dMdetsets Isj CMisO fiso & diz® ay OO C dasoy jHAE]G
dzd Is § tc O IRP71dz0 d dizy dzs186IdEditz, d28 s® 5 dzdftfyte d dztsW § dzd

J f jJRlcotsdz®d f sdzdzj dz MBSH j ey Olsj dz! dzr 2 Odz
dgdzls j dzdzj ClszOdz' dz" = MdMmMlsj 3 Ef tcOo dzj ded W dzO
mMetseh jMlsea © o tBdOMIsd dMmEEkmMmilse j dzdzese
tcOL OB 5Is ¢ j ) jdgOg whistEdas EftcOo dzj dzd W Is 4 = dzd
sy SIsdetseo Oded d d dzlsj dzdzj € Skzt® fiz diAi J ISitiscH fitslsigso
odH] d&Okzydtsets CtsdmlstckzCIlsdeo detsets §teddzyd ff
stsd3 udfmdzj o dL &jdvehdamy Eihdse e ndy s
shdetseo j MtsyjlsOdedw € dzOMMdud MEs?2 Isjstedd &
sy ndesdzsed2 d 64 dzi lsd uwi@flds~y OO zO® ) Is dgts o t
Bj stsH 59 ¥ J dzOj ks @ s tctsB OMisdzts G ts EftcOo
fsLosdzve hdr B0 Gadzdi®tss Odg J &zOj i3y k1 O
COyj Mbots@BZE OF o HAzsY J dzdets?2 3] SSH sSdzis 6 ( «
sBi jCIlstso, dzO Cslstster § ts dzO ZzOf tc ©Oo dz
dzj s toj HJ dzj dzdetsis | Y~ H E)ls d if Bls o tsdewiswhj CIsd o d
Sftedgzpige  BgH", Sobtster j Codifjdndizs Isfipv
HdMM]j tsPisttdgse o Oy sHl3aO0 § zommdW d
sftcjHjdzj dz Isdf toj ¢k dty Buste@mts ls Qalzdztcr) Odizd s O

Il 5 o9BEwBEYPL tOBSISOUY tc@p dzpdzd v Isj ~ dzd U J
M odhish! s ddzls § dzazj € Isz®pds Hat = G dog 6 d Hinizts dSHS |
ddzls j dzdzj Clsz Odz! dz" = MR]-MlSIBIREZZY-tcdp@ Iz tef s & 5 o
cdBtcdHdsets k§tcOo dzj dzd W ) d dzls | dzdzPDis f O d
IPD-FUZZY-tc g z dzV Is Shctis pH dzts f Jsder tSH Ho B ¢ b ©Y datf 2
CdzomMmMdyud MEsets d dzjiuq Lst€ Gsectisls Gafg' ¢ Qi dstistdedsls
tcsB OfMliIsdz” A BOL L dzO dzd 2 BJL fted o dzd yd ded v
dqdzlsj dzdzj S skOdzt dz" 3d tjeckdzw IsstcORBd  OdzG st
bfeOodvehdrn ftOodd MdMmisj & M dfHCudr@g fisPRy
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H tceOo dzj ded j dzj zfMmists2 yder s dzj dzd dzj 2 dz BD-H j =
IPD-FUZZY-tc j G zdzW Iststets ©
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dzj Ud Is& d &3d , {LWdkQjdEdls'ddpddz" d3 W o dzV ¢ dhaigi'H LI ¢S T IOk
sfdtso dMCEMmmlise | 3dZkic7q. G dsdsls | tfiea] i ts @mMisg dev
CsdsBddzdtetso Ols! L dzOdedw, Cists@gr § oz zesslds tasl
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MejH", EMs2ydeosO ¢ Oftdtstedzts? f tsdzdetsls j
fMdMmisy &3 yOMmists dzaj dd3jsls §sdzdsects i dMnodd
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tc O f) f) 3O 1 80 Anjg ez §s lascfiyd ffiSte @MY ted H J dzj dzdzse s

SS=<M, R(M), F(M), F(S9>, (1.2)

33



GHM={M} T d3detsy 4 Mlse 5 W 5t BO dzdzp'dzs o o fidd d WigtshigSddf
tcj OdzdL 2z hdn tftej HJ dzy dzdz" § EBWRS § dzdzf §yld ¥ O dr!
dzj 5B - tSH d d3ts 2 BtsH j dzd d dzd MseotsC kY dzsfisd
FM)={F(M)} T d3dztsy § Mlse 5 WlkdeC yd2 d3cHSIHN df z@af dyd]
BsHJW dECOydd Mmse i$8 o jjdzdzts O dsipls j s RNY, MM to G
o BL B3 dztE(SIM O di3ts 2

1 sdm¢ tjhjddw o tORREOn M detsdiand icly @de
ftcOoddzO3d dIsdesSlssdzdzse s d dzd , fted dzj 5Bt
9" otsHO. 1RPBH &) M j uJoaOjls OHOfIsdo desfls |
sSBtcOBSISCEZ ddzW stedsOydd .

Mma. 1 dlsij der[@kL jdnddz dL fjtor n f tsdzlz
dms bfgfiddsizs?2 e dBtedHdL Oydd o HJjIsj todzd ded tots:
C sdetizz Oer'ddpts to j Isdz” d3  ts of jto jHddrAy ez s H J diz ¢cds
dMmisj &3 :
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Mx)I M3R. 1 jtejnatsHn dL HJdMGB] lsdeB)E s | g edyly s
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lddibdyjmMéd?2 Odettedlsds Hdzv Mddelsj L O
tc OB 5 1§79)]. {sdzdydj &3 tcOds 6 s ueFrdgussiasn z i§ i) ls
ftcjHo Otcd Is PerOdad @ 5 {f s dz'OuctOayiiw{icdispidy d tddg judzts € tt
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wWodzwe Isfpw 90Oy dg" &3 d thdzseodzr d3 Istcj Btseo Odzed j d
ZOMstets?2 C O EZ§tcOo dzj dzad W dzd migis ff ts10 8 Wdps§ Is f e dz
mMdMmisj ¥ d COyjMmlsots 1 dzj Clstotst dzj ted dd .

bolstcORRBd tOMMdBIOIstcd o O Ismw fteddeyd g’
OCIsdodzsets Wddz' stc® Esh desmisd (v dAaf) d
EftcOodzj dedw 1 Ists?2 MmdMmlsj BBs?2 M ff sa3@blzf ¥y . s
COyjMleoj YBHAGHWH 2 fMtekzClkzte' H&v L
ftey HdZOG O] Ismw F-tsjsuf tsde@ dpfipdEOZ! tdzise z dzw stste (]
fsdiish 1 8 G jdzj Isduyj MC tets] Okxzviskctsts i@ 4 5 1 s
slsfmdzi ydo Odzdwv BeEEHBdduBMHMdEdidcsets HJdO®Bd Yy
pr Mss 82 Mo MisddssMmis! s fm MdMmisj &BB2 w A

I yd dzsdz, yjdze¥ WwWedzW MW HBMisdyJ ded
~nOtcOCIsjtedMmMisds Hdzw Mmdzdy j dedwv 6 Otedisdzd w4 M
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B Mistets2 , Istsydzts 2 , 52 ¢ B CtistRls AP sdgfsc?' dff to 5
Mdmisj &3 fted BedOLEZYJddd d 6jdd cOydd M
f tetso sH d dzts ! ® MmMteigHj MATLAB/ Si mul i nk,
HOdzdztsets Lkfmlstes2Mlso © B" dzd Htetso j HJ dg d
yftesotsets Mde dzOdz detse s ftetsyd MstcO® (A ul)
EmMsOdzso doh j dizmMw teiydd3dy M B EZOesftedwIsdz o3
COtedsdzd yd MSdr dMEOY Jdzd?2 IssC O Milsd BT dz
ejhdls: M §osdish s 1¢.

g dMisj 300 MABRE d d20 thdese | dzj 2 tc s dzdz
Oz stedlsdzceo HAzv o jeckzdzwisstcO® f) oatsL 8tcOlsdz c
[143] . VftcOoadzj dadj M otsLotOlsde dc3 Hody j ded
fesmMisdz S22 Eydlsr a0jls Hd&ZOBdS E fEBDb jzgsdzd
Emsts2ydots ¢ OO Istedyd MEdadz dzj s toj H J dz
ddzlsj dzdzj S sk Ozt dzOW mMdMmisj 3O MO dzOMiIste 52
Bdzsc stesiststcdzs e 5 H tots dzO. bolssdzOMistes?2 C O ¢
ey OCydd Off OtOlsaizj ety sfdzlztlzd j1 d 3
Ot OMIsOdzd W Mdc dzOzO, des dzgi or L™ 90w ] tc]
tcOfmMratsHlZz 1 dzgj tccdd.

rdzv Htsfmlsdy jddy 1 Istsets 1+ WWJjCIsO dzj 2 toctsda
shdeS¢d B" dZO BBEYJ dZO d2O B OL jd yij Gndedf2n , s
mMdmisjd3¥ . 1 0O0LO HOddd ~ B' &ZzO § sdzzyj dO M
COtcOdzsdelzes h jes dMftsdz L s Odzed | Istsdz’ €5
Emdztse d v d3. [ dzv Isjmlsdetseo Odedw MmdMmlisd d3" B '
dgimfrlsOdzd?2. (QuzaddsIOIsT ylftsCf tcj H dztsy j dzdz” 2
d tjoddL zj d3, fp BYdHOj 3" &3 HJdzOB] ud M
HJdZOBduyuj MSddz tslksSCddStsd M dzgjL dz2Oydlsj dz' dz
Emls Odzts 9 dzj dzd W f 5 fpig @azdgvdefsttets @3, 1 ezPpmlstets g
GJj dgjug MEse s Odzested s BO.

] tcOB4p ] OpbkstcOid HtojHdzsy jdz Co0Odzstse
ts f) dzts © © dzdz" 2 dzO s Isd 3O dz! dzts d3 E{ tcOo dzj
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tesBtslsdL dtctso Odzdats 2 ez ¢ d. b dze stedlsds dmyt
zfwwOodzj dedv M Euj lsted] GOEE). S O O d ud
Odze stcd Is A3 sB" Yydes dMmfsdz’ L s Isipw  Hdzw o]
BOJf zdzv IsstcOR , SH dzOC 5 CoOdzstsor 2 G J de
MlsOBddz! detsj ftoj Bz jmMlsets M IktsySd L tej ded ™

I dMmMmdzj H 59 OdAffwpfs [j1dd d dzdetso Oy tsdzdz” 2 o
G dztsB Odz! dats 2 sy d &GOS MmMd Z3Odz dats 2 Bsh dzts fr
mMdMmisj 3O~A fted dzj SHdzstesH desd3 L Olsj dzj dzd d .
Wtslsts1 dzj CSlstedyj mMS dn f Odzj dzj 2 ftedotsHdls ¢
Bsh des s dls tc aHsde” jLsO C stetej Clsdetsy teOMY sL dzOo
BOC id i3z 3ts © mMkh jmMlse zs M d d&zd O dze sted Is &3O d¢
L dzj eetstslsH Oyd .

[ dzv ftojtsHEsSdZj dadW 1 Isdrn BetwOdad yj dzed?2 Oo
SBI jHdzws h d2 OHOdzsY» Hklrs ddjd gls( BEFI &) ¢
GJdzj sdyd ME&d?2 Odze tsted Is d3. ANFI S 1L WW S
FnOtcOCIsjtedmMisdSd d dzj sftcjHJdzy dgdesfplsd W sls
Ozestedlsdd o HJdOBI U NEBE )3 dRie] ¢y
B ded B L JtelzW tOMa 5y H Jscd jo " B s ids 2% @18 dtatp i
BOC M ZOdz! dzets?2 Bsh detsmilss ¢, § sdzz yJ dedes?2 o £

it OLtcOBBIsOdzdz" 2 tjokzdzWiststc HJj ddsdzmisted to
dzJ dzd dzj 2 dzts dz3kz d gL dzj dgw s h j A3z pw o s )
SEPIGf tc | sBtcOL 59 Olsj dzv, B Jj M j uffO@@vd zfiazah!
MisOB d dz' detsfls tcOB BIsT 9 tOL dzdydz = 1 ¢ Mt
Ozc stedIsdBO o' f sdzdzyj 2O o MtejHjJ MATLAB/ S
f sHIse j toH d dzqd L WWjiClsdoe desfls! ftoel HdztsY § d
fesdLotHdlsj d desfisd Wisjsdst daj S tdafwy N S d 2 H
Edztse dwa .

[ dzW b dzlz yh § dzd v slsCdzd O OHOfIsde dzr -
Hsf sdzdzd Isj dzt dzr = Mf j yd Odz' @ - { tajda@HEcR0 j & i)
MO dzOMistets2Cd (flsddizOdz dets?2 ff Ot O3 Isted L
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sdff O iz’ dfitfo Odzd J &3 G dad sdyd MEBEe s Odzetsted Is
Mots2Mlso © EkMmlss2ydeotsMmlsd d MmMratHdBsMIsd C
O9 Is ts dzts dgdz" 2 1 IsOf or Bt O f OtcOd3j stetso ,

o' ydmdzj dzd 2 . CCMY jtodd3d dzlsOdz! dv | tsclj 4 IO Is.
fsCOLOdzd, vyt o Hdztsy j dzgdzOVY fJtetsyj HEzteO
sBdMfjudoaOjls &jd' "kz¥ w©hdeCl fdzjyJ ded W,

dq oijdzr hjj otcjdzw EmMlsOdstse dzj ded v, ylsts f to
MicOo dzy ddd ¥ d3 My J tcjekzdwisstesdz  f OtcOd3] Is
LB dedud M&d.

[ desesd3j todz” 2 Odzetstedlsds OL B3 n jdadw tej M
GJda sdud ME s OdzestedlIsdsj 7]te.O Mg d3tstds@ajocy Isaf j
Isj mndesdzsec d?2 ¢ tsw e ddzd f md fids 4 O35 dzldz it e telrg odk
Kubernetes, Swarm d Mesos. t OLtOBTsIsOda
tsB dzO Y dzts d3kz Ctsdzlsj CSMiskz B dZzOGtSH OteW z dzlz y h
CsHdtso Odzgdw, <G jdzgjteOydd dzOyOdz' dets?2 ff s Iz ¢
Ylsts f L tptsalzd igafsls - or ydmdzd s j dz¢ dzlz ® L WWjCls
LOHOYkE tOL ki jddwy tj mMktehse o B &ZOYdz -

[fIsdB3Odz! d&zOv cdBSCOwW MlstcOIsjcecdw EftcOo
cdBtedHdzts? MdMmlsj &3 dOSCtsY dzj dedw 1 dzgj ecdd
Gjdzgj sdyuplrE swflsBO toj HMIsOo8lzj dzOl oH OtdAAASE
ftcoj Hd&ZOGOj sy filsd BOdz! dzOvw cdB S OwW MmdMmlsy
mMdMmisd &3 dzOSC 5§ dzj ded W 1 dzd e dd ) L dzj Slstets
ftoj HdzOG O] dZgs2 mMdmisJ 3" dmf sdz! L 59 @@zd js M dzl
Gjdzgj sdyj Métsets OdzestedlsdBO M flsdzOdz dats?2
S6ctcOdzd yd ded 2 , Yls ts fsLodzV jIs BOC Md i3C
Mz jtcC tsdzH jJ dzMOIlstster o Isjyjdedj oeMmjets ydesc

¢ dz0 dzd L dzOz ydzr = dimmdzj Hiso Odzd 2 tct®B Ofyis d
dqdzlsj dzdzj S sz Ozt dz" Do g g@lsaf g jsfisdsdhr df totsyJ H Izt
shdetseo dzr § 2O tcOodzj dzdv ©WOLOdISdY GdBtedH
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Cazommdud MEses  d dzj yd s& scdy ? Bisa)f d2yls 5w
Odze sted Is dzts o .

1d dzd s duQ® @&z€ gtc d lisdz o s dzwifsts dzlz y O Is ¢ ~ntstetsh dJ
Mddasd L d dzj ud sS dsH dz@§ © Iz df*ls s g3 ez gt gizdz,
tcOMmMh dtej dedw ExJj MmMEh jMmMsokzs hdrs BOL fftcOo dd
mMdmilsj d3r 4 tcOo dzj ded W , O IsO¢YJ His tsdzdzj o
L OstelzH dzd Is § dz' dzts.

1 4 2ttsMmj Is! Bsyjls BBEZYOI! Mvw, dzts f tod
sBl jJCIsdicdhfls ' dzj HsHdg R g s mMdzseo dWw A gL c
otsLH]2Mlse d2, Yylsts ftseodzj yils LO MY
dey sylgdlady so dzj Iso stedIlsj dzt dzf = t6j L Ekdz' IsOIstse .

t OLodo @slsfUEH ftotsj CIsdtetseo Odad & d dzls § dzaz
MdMmlsj B3O~ Oo IsisfIOGe]dyij@REE ¢ (5) , d &ds ldsdnaizisjo O dz
ftcddgj dgj dedd cedBtcdHdzr 7 diB3jIssHBe, dMf tsdz-L Lk
gdzd MeRGRZzdzvW Istster d dajuydib¢d?2 tjeckzdzvistts,
M smtse dets M Is ¢ Zf tcOo dzj dzd W HddzOd3d uj frpsQfddgizts!
MtczC sztots? d ¥ ezdeSC i fig diztf dcdf @ A dzj sftoj Hj d
ddW sted3Oyd (.

l teOL dzd ydzr = L OHOYOn EftcOo dzj dzadw ff ted C
IStcOH ydsdzdzr &3 fisu B Oeztfef cOo ddz + S MY J telsdz d
dJd BildidL Ooydd, dzOf ted digjadhdzciis @fftsdgsh @ ¢ ¢ J

1dudsSdy ol Cdzw IststeT My s dz dzOH .
tcsB OMmlis dz" o3d Mo 52 Milseo O3] d My smtse Milso zv I
Hdzd Is j dz! dztsfls d efsjyiggnifee sapsismy ¢ Oe dzj dzd v .

sdz¥ YJdp " e § Wisdglsiasdnls d ¥ § dzd v BOS Md BOdz! «
6§ 6 Iz dzd wefsmdo dgf~ { te'dedgipvdg) Isiagi'd dzj S Isd &3O dz! dzO W
cjelkzdwWisstt®O, 9" tcOyj dzdzOVY 9 o9dH] OO ddz C

Clts tBEMdztse dzj dets ts O ostc O BYESIES d f tedmivng ik o
dzl CSBlsstetsdy tesH] kotsteyj MEd2 d orf f sdzdew j Is
AStesh 5 L dzOt Is Mo ts2 Méfdze o dztf ¢sts | I8 j clzdzd Y JST3E
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[y des of Hjdzdls! dzgifmMSBd Ct5 ¢ totshtzj 30 dz
dzd U J Is Skdd2w Isdgjtests o .

l&f jcor n, JMmls! ©tezHdesMmisd fted tftc HJ
Wkd€ yd?2 ftod dzOH dzj 3 detsfls d dzd dzq Od]fg l4sdfiag ji i €
ftod d3d dgv & Ismw Istcj G sdz' dzr j W iz deCQy d d ) dzdf e,
o' ydmdzdlsj dz' dg' tff tajGulsjtait) ldzdidte dinls J § J dal @ dzdff Hea ts!
s j tedsts o -dgztslsi jjtindg o ©ORF dzddzc o dfMisduji MSdr f jtej
OHJ O OL sdzj Ctslss Snowts Odzs Mts Mz desmils & H
ftcOoaddz { Ciing 3y plsdasdiyds j dz' dzts, d Mdzd sizO dzg Y H
dzd dzc o d f lstdjutg dndgdddeds” 4 B Iz H [z lsd3ddiptsi Hj jntisxp @ls2dpOls 1) 1
sjtedBOBd, It fsdzdOYy BOLO dj yMEHZ1 {fcil®OO 4
ravimfplsPls L OIstczHdzdIs dz! dzs MsMisOo st Is

l mIststec’ ndz] BJOE WO r HftOoddz Hisdzy dzZO EZHTtSO C
CCMmMYf Jtelskz ItcjBlzjIsMmw o dzd B3OIs§ dz! dzs MsMIsO
HzB dzdtelzs M dn f tcOo d dz, Yls ts i tod g jjHSjBIS: 5 HC
Cdzstots dzd tots 0 Olgls ts W] Is BBkt htf Oo d zO M H
Edzse dj @dzl g GPHY dAs@udzdz" o5 L OC dz® yJ dzd § W3, "W H I
f tod o §dzfp fStgigzp dedzty fyily'd 2§ tOo dzj dzd W Isj ~ dad Ud ME «
dmfsdz L soOdzdj dzj ftsdzdz" = BOL f tcOwd df tBls thte
BOWjcOs ddz Iz MBlEHEZY Ols' MW  { tc Cipd{cdd@O daisdzy  da)
tcj cdzw IststcO.

10 Gidtso Odzedd Blsd3j yj dedetsets diEisy dats  MH
tcOL tcOBSISCd dztser n B ssHts Yy Jj dZOj BSE 5 (&
sBi j SO, Cslstster j tej h Gns f{tlctisty £ dejdds'ts,0 O (i3
FftcOo dzj degdw dzO Bhdetse j dJdaelsj dzdzj S sk Odz! dzr -

I BOpEdOdnNt)fc@uty j dts tjh jddj L Isd!
tcOL e OESIDIN) stsdsod3tsH J djR®L o sdzv 8 h dr ¢ Otc O dal
N4 dzOj d3ts g Z f s O dimf dzd ) & d d3 sBl j $Istsds, W
dzj f toj Ho dHj dedz’ n o fip) B@RY RO Gy &Y L Oyj Mise
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131 OL OB IS O dgjdls Hfttstreud lzd v ¥ j 2O dsts @
sdrdedud MEda3s sBI j Clstsd3o Wi digd daf ts dzdf &€ iy " df

4 ©OLodbdQasEdg®bda'Oydd Isjrndzdud MSdn
o' MsCddsd bktejBtseoOddvdBd ¢ COyjfmlsoak d~a
fsdzzyj dedv Y j O] Bscts bftcOodzj ded™, tOL tcO
Mdmlsy &3 HfwOd dzstrd3 ydmdzy dzO sMdesej dMms zf

lted tjOdzdL Oydd bOSdr MmMdMmilsjd3 dzj 5B R
ftoddsj dgj dedw Htod kftcOQodzjdedd tsBi jCIstsds o |
) dn fodsh! s &OHj Y dset WikdS yd s it 0 O die
oBLHj2Mlsoad?2, dzgjsBRBHd®EBEMIS!  EdEzyh j ddw
ftesyjMBOSBOESISCO IStoj B 5o Odga{ I Is§ dff tztf joDls didg &
dMS zmmlse j dedats dst datbdzls p @gzisTE O dz® dzj 5B R 5H &
BEH | dzge@H j dzj dzdzr & OHOfIsdode &8 Mot ile O
" stedBOddLEj &g §j 9 daj W sted®OddL 2j &' j L dzO dac
tcsBOMlsdzse s EftcOodzj dzgdw B j Clssd3, WIkdz yc
mdlszOydw o .

1 S H cqdzls j dzdzj Sz Oz detsfls: & & ¢ s fply jed®o
ftoj Hdztsy j dets §sded BOIs! jj MYftshse dshls! tOE
LdzOdzd 2, GsLotdwshdn blstsyddls' ftjHMmlsOs
5Bl jCIO EftOodzjdzdw o Htesyjmij WkdeS ydr
Cstetej SIsdtets ot Op @F tedg® §tod JMYsd L so O da
H Odzdz’ ~ . 1 sH c¢dgj ssydetsfmils! 8 ¢ sHGCOL Zd3j o C
s jteOYyd?2 5 EkftwOodjddt tBi jChisd Lkt
stftcj HJ dzj ded W ftoj HY sdZOGOjls o' f sdzdzj dzd j
ddzls j dzdzj S Odz dzr & MdMmlsj o5, GtojHdtsy j dedzr -
Hdzv fted a3 dzj degd W ddzlsj dzdzj SlskzOdzt dzr & fMdMlsj ¢

10 Odzdydd MmJ dzmMtstedsr » JdaW stedZOyYydsdedz = M
fMed v d Bl JS@LE Pt dfreddydy ftojHlrt
dzsj] oLOddsH j2Mlsadj HAYV (tdizzyjddw dzj tsi
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LdzOdzd?2 d Wisttd3dtetseo Odzdw yJ dzj dzOff tc ©O9 dzj dzdzts ¢
L 2Ozt H j dz' Htotsyj Mitse ots odzj h dzj o3 ugg tizj 2
dzdL Oydd yjdzj nssBtcOL detseéts ftsojHjddw mdmlk

2. [ sCtcr stsMmis! MdMmlsj &3 OolstsBOIsSdyj MS G
Isj dzdzj C sz Odz! desflsd d Mo jteh j dzMmls ols of Gz C
olststesets ftoddzydf O {lstsL oots daf delis ] dixoiijcCAOA]Q dis' o dEt
fedtsBteysjddv, §ofoddddy d osjwdwdsoydd
Hjdzj dzdj BOL'" L dzOdzd 2  feldfts Wisofols ez to i elzglz” J P f
st &3d MdMmisj BO B dZOH O] lo taj df)oEfEgue'dgdas Jf )t
dzdv. | LOsadmddsmisd Bls tojLEzdz sOkse OdzOc
Mlsj BO dBsy jls dzdets tslsBtcOMmr 9 Ols! L dzOded W™ o |
fjtcosets S O. I tSLdBsyjdz sBOIsdzr 2 ftetsy f

3.1 Odzd ydd (B EOcape 3bte sofOdzed ¥ d L d3j dzj dzd ¥
fplse §j dedetsets Ytso jHjdzdV MmdMmisj 3" fted L d3d dad
dzj dgd @ dzdz" 2 ftoddeydy dzOftcOo dzj dz  M< dz¢ Y4 dzd §
ss@EBOdud MS¢sets EZfttOodj ddw dzO dL B dzfzgzdaif
SOCY ] d2O ssftwjHjdjdd] SttdlsdymMcédas Mdlizc

41 0dzdydy bk EftwcOoadzwe h j2 Mmdmlsj dg d3dzts «
skzter, Y oMmlstetsj dedats? o Mistslse jlsMmisadd M fto
fnded % d dedd Etetse dv d dglsQdiaiizj X Is {2 © dizetz s ) 5 12 16 giz
dmMfsdz LEzjd3d" » dSHjdzj 2 Mzt dg'r = tBI J CIstso
ydd dzj sfted Hj dzj dedztsflsd L dzOdzd?2 & dBsHJ dzd
Isjd3 s hjdedw ddzlsj dzdzj S sz Odzt dzsiylsd ML HC
dzj dedvw d f)ts s lOedgclsshtdsiolstastshod Az f e © o dzj dad W .

S uttntcOdzj dzdj ftedj dzdz dsects COyYd Mlso © d
QolstsBBOlIsdyuj MSEtses fteOodzj dzdw ftod tOL ter o
djteOterndd EZftcOQodzweh j2 MmMbstckzSIskztor .

[ Odedz" 2 feddydy sftjHjdvjls BOEum@addRDidaz

l 9 jHJ dadz § fteddzyd g’ sftcjHjdvEls Mo ts]
Ef tcOo dzj dzd W ¢c0oO¢ ddzls j dzdzj C-Bif ® o dzts @ M j @ dzW
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Mstslse jlsMisobkeh jj ftejHjdjdds ddzlsj dedzj &
mdMmisj 8GOS (FI1 PA) .

[ O BOtedo O B3 sBOZEBGE ¢ ¢ H dsly FsdrifHs f 0 P
ftcOCdupEmMeBtg] o 3@z pMY tOLOBBIS |
Odkcstedlsdss Hov HEehisdy jddYy Xj &Oj B2 Yy
fteOCsdyujMSdn HSsHj&YE HoY tOLdr R BI j§Lk

1.3.1f j s s H s dztfchpiydzj H ts 0 Dalzif W j dzdzOW kOS5t
Jdzls j dzdzj S sz Ozt detsflsd, HtojHdztsy jdedz & ted o
Jdzls j dzdzj S sz Odz detsfylsd MmdMmisj ds' OolstsdOldyy |
fsLotsdvjlk EfMsOdsadlk: fMewiLd M shdse d
FftcOQodzj dzedw, dMfsdz' L v tcOLtcOBBIsOdzdzr j o
fted OomMtesjddd ddalsd dzazj CIskzOdz! dzg' n 1§ tc C
te d ) zldaS j

Teopya MCKy CCTEEHHOTO MHTEILIEKTa 1 ObyueHne. caMOOpraHis alpA, CucTeME! yTIpaBTeH A MOBEIeHHEM THOKIX
MHTEIUIEKTY ATbHBIX CHCTEM "| mporuozupoBaHuMe, CUTYALIMOHHEII aHATN3 MHOI' 0aCCOPTMMEHTHEIX CUCTEM B YCIIOBHAX
HEOIpeAeIeHHOCTH

A

Teopml KOTHHUTHUEBHBIX CHCTEM. }IHTEJIJ'ICKT}’&JIBHLIE KOHTPOJLIEPEI

Vhpaenenye Ha OCHOBE 3HAHMIT

Y

VEDKEHepUa 3HaHWI (perymaTopsr)
OnTimMuzalig U afarralm pekuMoB CucTeMs! ONTHMH3ALIAN U
Teopus yrpaenexms > an p aa
2 BefIeHd IpoLecca anmarnTaLym
Crabumzaima napaMeTpos IpoLecca, CHcTeMB! peryIupoBaHia

Teopus pervimposanma >
PHA PErYIHP o0BeKTa yIpaBIeHT

t qApzd L7 1 OL s j ktetsoded HEsflsdy j dzd

[ dbtsHtsdtecdy Mfky kel HdMMJ telsOydd
Oz ydzsets f sL dzOded W , dmf sdz L 2§ d3" = H dzw
dimmdz H § a®OiEEYe. P IsT d3d ssHT C d&Z2OMMdyud ME B2 Is
ZsedSd, daj2ttsmilsjo’ gedlsgn dpdepbduj MCHEJC

[ sdzd ydIlsj dz' dzts 2 smtse § dzdetsmls s tcOL tc OB T
S tc) H'jUz] dgde S 5 ogB d dedViedshy Oz L Iz § d3', ALls 35 Is 5 Hsd!
sBJ Mt j ydls: LWWJ SIlsdo dztsmls dq dzOHJ ) dztsfls!
Emdzseo dw A g H Jdzj d2@cOdzlsJtetso Ols N d
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BOS Md BOdz! df &3 1 CHOMEHFD F dg.O & tislsp  dzd tedsp Ot
CdzommMduyud MEts?2 I©istedd EftcOso dzj ded v, dzd Wd Is
GJdzd sdud MS dr tsHdzs 5 @ dpth sdr@zzdpts ¢ # sSMdzy H g O
o dzz stcd M diFg s Pdgdts H]j 2 Mise d

[ O BOL edgp OF WO gV  § @Y H -t OGS Ozj ldzd ¥
sB) JCIsdz M wWOMMUYdIlsOdzdzs?2 BOIS BOIsSd yd ME ¢t
CdzommMduyui MEts?2 Isjtedd EZfteOodzj dzedw L OFC tsdzts
tcj cdzwiststetsol, 1 (I REWLOMMd Ul MEdJ tc] G zdzv Is ts &
§ sdziz uff padezrg 1 d dzv ste BOBJ oG dz® dzd 2 JOF Oz djzd
1 IsOf j i sdzlz yJ dedz" j§ L dz0O dzd W dmf sdz' L 28 Isyw
fsLosdzvwehdrn E2ftcOoadwisy IsjrdduimMédds sBI

ltesyj M MddzasjL O POBEHRBOBHc s Otz W s
ftoesHEZC yddedz" = ftcOQaddz ftesdmMa BHdIs Oo. lstsd3C

sOCts? YBHARBH dBsyjls cOcOdklsdtese Ols! k&1
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Epoch 40:error= 4.3043e-005
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Start training ANFIS.
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Start training ANFIS...
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(s fsHlso jloy BAEL HOOGE L ALK OE &K O dad
Okcstedls0 Wsttdrdess OdzdY BOL' ftOodd da
fted i3 dapzd sMdetso | | SOHAOY] Bdza dzts Y Is dgd Mls § d3*

94



o" 9tsHO 9 9dHJ , ¢ deg tOflzddztisd® Oftziidsd d MR-FPIZH3ts
tcjckzdzvisB®BEsd . f sHAtSH 9 ofipsAvig Gsls ddigj’  Isotstalg’ dgw
ftcOoddz dzj yjlsSsets tojekdzvIsstc®, dets d B
tcsB OMisdz" =« Mo ts2 Mise

241 OL OB pl®@] BcdH dzse s Ef c@o dzj dzgdw o d dzls
0 GfRiEsg j|-PUEZYtcj CzdzV ststetso

) BHEB das 54 d O dzdpsRY B jols s EifTBEEOE M 4§ 5] H d
BjilsBEHO Wodw My BSHjd bitOsdjddv,
sitstedd bkfteOo dzj ded W} tefd firj tadi HYf fisP s dfizsic | § Ief iy W
NdMisj BO dzj 2 615 dzj JuB DG IS stss Siplsd @O S5 6O dz
d o C gz 4 @ d3i RIDA] jI-FIBZY-tc | ¢ Iz dz"HIsitf'ts tigircedh s | B & {5 O3
i tcOovdgjorsB z yJ dzgdVv dMmy sdz! L s Isipw fese J etsy
ftod fodiMsds? ©OBGI] Hobk: tjckdlstiise
sz yjobddusj & fjHEZOCO] B &jlsSSHO
fSHIg@RY wodvwjlsmw fted d3sj dzj ded J fted tOL
b tc 0o RIDe W I-FUBZYts | & b W Ists ¢ s ofl4as]ds o O L dzPH S5 €
s H j dzd o Ate Hialgs dgdn W stsdz! €5 HOJ dzd dzG @ d M ls
15 C dzts dajlstidos b i o W % § toj dzl f © dzh A Q drt dzi gy K
NdcdOd j U Oo (ke O czw 5 h j j o 5L ¢ gzld jndste @
MemisOodw s h OW dgj dMisd LEjlsmw.

10 fiod WisOf] @O tc@®HSSOdUYs d 6 tcdH daE
O tledlsBO Y otOB(tsy@@RIY &z B dzj Yj 5§ BE G s,
OolstsBOIsdyjMCtsj Yttddss Oddj daj yjlsSdn ¢
CHINdU]j MSBEt Gjckdvisttd L dzOaLj dadd¥ ¥ 6 sg ¢
5IsC dzts ozl ded 2 f o O cdzw & h | Vi) dpOIs L g2 jindsle d ) dzlz 3 ©
Ldz2Oyj dzdv disd Hdzvw fsflstetsj dedw BOLT ftcOo ddz

L O olststs iyl i@t @) BPEFRAEEY] SC SE s o
6] OkzdL Oydd ¢ &istslolsds dis&en @ ¢ t2d i) d ¢ &0 0,

95



d EftcOpds bsLHj2MisedVw, f sdzzyd dedz" § o t
tcj czdzw Iststc O, wodzwe Isfpw  H Odzdzr d3qd, dmf sdzr L
GdBtedH dats 2 mMdilsd M ygj dz s 9" Wodzj ded W YIO)
Sls¢ dztsdgf dfsH detse 5 Md ¢ dzOdzO, § Jzv u § ¥ % Jste jo dzy
fsdzeyj dedz | o twjLbkdz IsOIsj t©OBBIST dzj yj Is¢
orBstelz Hdzw Ysmlstetsj dzgdW cdBtedH dzs?2 MmJIsd.

{4 OdzdL Oydw §tjHdzOg @z dse 3 GiEzJsdePydd o
BsSHjdzd Htoj HdZOGCO] Ismw  dsH j[dBO] , ¢ diBtdg) dHHimisEset
tc dizizR.12, ) Cslststots? 14 tc d® @xp@aif | -~ dcdd U L fisds
Ctsdzyj dzlstcOydd s E®BBRFsts sMizh j Mlse dzvw Is! Mmw
PDtcj czdzVv Iststc O I@D-RYZAYysodeizidzv ststc ©O.

—~oT ey
Lian
PID-perynATop J_,_rr bkt yNpagneHuR
aun I—P ¥npasneHue
L4 P OTENOHEHRE >
o FKlz-1) .
T2 | DindhohepeHUMan OTHNOHEHWR D
Brirpyaka cur{anon — -
—r@ > i [ >
Lan
IPD-FUZEY-perynATop CifexT yNpaaneHHR
AL |—> ‘YrpaaneHue
| OmenoHenne
(-4
q K:;::—;" | Dichbapenussan oTknoseHis

Discrate Darivative Brarpyasa curHancs

t gz 9271 | dBtcd H dzZO ¥z f B®W flzgzdzdw © MATL £

vd mdzd dedz § L dzOyd dzd W gisls A dz®s dizj Wﬁmuﬁl@fﬁlﬁit
bfcOodvsh jcsUnBY iR MBo gy o HEDLMafeO de' des
clrcetekL SO MdcdOdtso & H dzv FERDRGatad LBQE) fcjlt
MdcdOdktse 1t e HdY tojOddL Oydd olktstesct 1 k

96



[ Ols te d)tROdzO W J3Hfpld ¢ dz@detS aizts dzj dzd Vg ME G § B J «
slsC dzsdgf flzedf c Qo dzv s h j 6 19, ofstsdell Q mkrde@w o toj
C ZOMMduj MS et tojebdWisstd dO f jtotsd L IsC

fted HMIs®o BefPpra®

vOBdAjOdMdzse " | L dzOyd dzdwv Mmd e dzOdzts o
1 2 3 4 5 6
1,0000 0,6667 17,7333 1,0000 0,6667 4,5572
1,0000 0,0000 8,5500 1,0000 0,0000 5,3905
1,0000 0,0000 9,5000 1,0000 0,0000 5,3905
1,0000 0,0000 10,4500 1,0000 0,0000 5,3905
0,5611 10,2926 3,4078 0,8872 10,0752 5,1179
0,1462 10,2766 0,8351 0,7016 10,1238 3,1075
10,1679 10,2094 10,5422 0,5112 10,1269 0,8226
10,5079 10,2266 13,7086 0,3265 10,1231 0,8226
10,6751 10,1115 13,7905 0,1540 10,1150 0,8226
10,6878 10,0085 12,9689 0,0397 10,0762 0,7669
10,6347 0,0354 12,5265 0,0099 10,0199 0,7569
10,4879 0,0978 10,9959 0,0087 10,0008 0,7963
10,3049 0,1220 0,3860 0,0076 10,0007 0,7953
10,1467 0,1055 1,1233 0,0080 0,0002 0,7978
10,0140 0,0884 1,7952 0,0092 0,0008 0,8005
0,0714 0,0569 1,9933 0,0096 0,0002 0,7995
0,1014 0,0200 1,7425 0,0094 10,0001 0,7986
0,0955 10,0040 1,4260 0,0092 10,0001 0,7983
0,0641 10,0209 1,0055 0,0090 10,0002 0,7980
0,0205 10,0290 0,5912 0,0087 10,0002 0,7977
10,0180 10,0257 0,3515 0,0085 10,0001 0,7976
10,0445 10,0176 0,2423 0,0083 10,0001 0,7974
10,0559 10,0076 0,2607 0,0082 10,0001 0,7973
10,0515 0,0029 0,4018 0,0080 10,0001 0,7971
10,0363 0,0101 0,5856 0,0078 10,0001 0,7970
10,0160 0,0136 0,7677 0,0077 10,0001 0,7969
0,0046 0,0137 0,9216 0,0076 10,0001 0,7968
0,0209 0,0109 1,0139 0,0075 10,0001 0,7967
0,0305 0,0064 1,0424 0,0073 10,0001 0,7965
0,0330 0,0017 1,0203 0,0072 10,0001 0,7965
0,0294 10,0024 0,9608 0,0071 10,0001 0,7964
0,0217 10,0051 0,8859 0,0070 10,0001 0,7963
0,0125 10,0062 0,8154 0,0070 10,0000 0,7963
0,0037 10,0059 0,7613 0,0069 10,0000 0,7962
10,0031 10,0045 0,7304 0,0068 10,0000 0,7961
10,0071 10,0027 0,7237 0,0068 10,0000 0,7961
10,0083 10,0008 0,7349 0,0067 10,0000 0,7960
10,0073 0,0007 0,7579 0,0066 10,0000 0,7960
10,0049 0,0016 0,7846 0,0066 10,0000 0,7959
10,0020 0,0019 0,8078 0,0065 10,0000 0,7959
0,0006 0,0017 0,8243 0,0065 10,0000 0,7958
0,0024 0,0012 0,8318 0,0064 10,0000 0,7958
0,0033 0,0005 0,8305 0,0064 10,0000 0,7957
0,0031 10,0001 0,8231 0,0064 10,0000 0,7958
0,0024 10,0005 0,8133 0,0063 10,0000 0,7957
0,0012 10,0008 0,8023 0,0063 10,0000 0,7957
0,0000 10,0008 0,7936 0,0063 10,0000 0,7957
10,0009 10,0006 0,7885 0,0063 10,0000 0,7956
10,0015 10,0004 0,7866 0,0062 10,0000 0,7956
10,0017 10,0001 0,7876 0,0062 10,0000 0,7956
10,0015 0,0001 0,7915 0,0062 10,0000 0,7956
10,0011 0,0003 0,7955 0,0062 10,0000 0,7955
10,0006 0,0003 0,7992 0,0061 10,0000 0,7955
10,0001 0,0003 0,8029 0,0061 10,0000 0,7955
0,0003 0,0002 0,8043 0,0061 10,0000 0,7955
0,0005 0,0001 0,8044 0,0061 0,0000 0,7955
0,0005 0,0000 0,8042 0,0061 10,0000 0,7954
0,0005 10,0000 0,8027 0,0061 0,0000 0,7955
0,0003 10,0001 0,8008 0,0060 10,0000 0,7954
0,0001 10,0001 0,7997 0,0060 0,0000 0,7955
10,0000 10,0001 0,7989 0,0060 10,0000 0,7954
10,0001 10,0001 0,7981 0,0060 0,0000 0,7954
10,0002 10,0000 0,7983 0,0060 10,0000 0,7954
10,0002 0,0000 0,7987 0,0060 0,0000 0,7954
10,0001 0,0000 0,7994 0,0060 0,0000 0,7954
10,0001 0,0000 0,7996 0,0060 10,0000 0,7953
10,0000 0,0000 0,8004 0,0060 0,0000 0,7954
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Training Error

— AMNFIS Info. —

2.5
il seeoseveccesescscrsnestrreenaesessnsend # of inputs: 2
# of outputs: 1
# of input mfs:
g15 55
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Start training ANFIS...
1 0,175092 1,87848
2 0,167762 1,8593
Designated epoch number reachedANFIS training completed &poch 2

HO

| oV dsd,
cdetcdHdz 2
CoOHOIst9

f tcj HMIsBdzs&Jodzflas § OLdz® Q tdfbidiy] d3) bz
&3 SBBH, ftcj HINlsOo dzw s h d 2 mMtsB ts
d BB ssHO EkB' as@dzdyVj day g tc BGlOKY G s
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Start training ANFIS...
1 0,165412  1,86914
2 0,165412  1,8702

Designated epoch nurar reached-> ANFIS training completed &poch 2
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0,0038285439999999

0,135019405199994

0,007541219190108%

7,682500000006)5

0,11804399366250(

0,007555798954399

0,0038285439999999

0,135111290255994

0,007541219190108%

6,08500000001&5

0,11804448845000(

0,007555626140799

0,0038285439999999

0,135203175311993

0,0075412191901084

6,08500000001&5

0,11804497525000(

0,007555657295999

0,0038285439999999

0,135295060367993

0,0075412191901084

6,08500000001&5

0,11804546205000(

0,007555688451199

0,0038285439999999

0,135386945423993

0,007541219190108%

6,08500000001&5

0,11804594885000(

0,007555719606399

0,0038285439999999

0,135478830479997

0,0075412191901084

6,08500000001&5

0,11804643565000(

0,007555750761599

0,0038285439999999

0,135570715535993

0,0075412191901084

6,08500000001@5

0,11804692245000(

0,007555781916799

0,0038285439999999

0,135662600591993

0,007541219190108%

4,48750000000€)5

0,11804736931250]

0,007555606035999

0,0038285439999999

0,135754485647993

0,0075412191901084

4,48750000000é5

0,11804772831250(

0,007555629011999

0,0038285439999999

0,135846370703993

0,0075412191901084

4,48750000000é5

0,11804808731250(

0,007555651987999

0,0038285439999999

0,135938255759993

0,0075412191901084

4,487500000006)5

0,118048446382500

0,007555674964000

0,0038285439999999

0,136030140815997

0,007541219190108]
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s OB A2y © d fjdzodzQyj dzd W T d ¢ dzO dzts ©
1 2 3 4 5 6
1 0,666666666666667] 13,3761333333333 1 0,666666666666667 4,55720165814288
1 0 3,17940400000000 1 0 5,39054815283367
1 0 3,27200800000000 1 0 5,39054815283367
1 0 3,36461200000000 1 0 5,39054815283367
0,67008196400000( 10,21994535733333| i0,971087503510340, 0,88758873600000( 10,0749408426666667| 5,12122353932397|
0,43728300600000( 10,15519930533333| 10,639127547655798 0,702197166000000 1i10,123594380000000 | 3,11720383696281]
0,33416952000000( 10,06874232399999| 0,412678588516921| 0,51185859800000(0 1i10,126892378666667 | 0,82261302685575]
0,23068541200000( 1i0,06898940533333| 0,115584303705317| 0,327143816000000 110,123143188000000 | 0,82261302685575|

0,23590634800000(

0,003480624000000

1,27180685335231

0,154514534000000

10,115086188000000

1,82261302685575

0,28619814200000(

0,033527862666666

1,91497112674882

0,039670056000000

10,0765629853333333

1,76703464100187|

0,30498706600000(

0,012525949333333

1,67619830446617

0,0407964000000

10,0201747280000000

1,75595781953036)

0,31760432800000(

0,008411508000000

1,68047020799409

0,008279984000000

10,0007519866666666¢

1,79589520489709

0,30501929400000(

10,00839002266666

1,41113661967940

0,007200346000000

10,0007197586666666¢]

1,79490422177007|

0,26273615800000( ¥0,02818875733333| 1,00133157756777 | 0,00752262600000¢ 0,000214853333333339 0,80743040656245
0,21966343600000(¢ 0,02871514800000] 0,882586451750224| 0,00879563200000¢ 0,00084867066666668( 0,80017378201518
0,18069978400000(¢ 0,02597576800000] 0,823130659489065| 0,00918236800000¢ 0,000257823999999967 0,79916080562491]
0,14947085200000(¢ 0,02081928800000] 0,821605865299536| 0,00908568400000( 16,4455999999972€5 | 0,79830760733590

0,13256726600000(

10,01126905733333]

0,929885065083706

0,00894065800000(

19,6683999999994€5

0,79808925727605

0,12413964400000(

10,00561841466666

1,00296874375826

0,00869894800000(

710,00016114000000004

0,79769986117209

0,11887036600000(

10,00351285200000

1,03045264010821

0,00847335200000(

10,0001503973333332¢

0,79750325911803,

0,11455181400000(

10,00287903466666

1,03771238429564

0,00826387000000(

10,0001396546666666¢

0,79732247927409

0,10770336400000(

10,00456563333333

1,00083248426606

0,00808661600000(

10,00011816933333334

0,79719872956023

0,09792216600000(

10,00652079866666

0,949984733815054

0,00792547600000(

10,0001074266666666¢

0,79706549545579

0,08685184800000(

10,00738021199999

0,911104097222217

0,00778045000000(

19,668399999999%€5

0,79694811169465

0,07558816200000(

10,00750912400000]

0,881867020812436

0,00765153800000(

18,5941333333321€5

0,79684658384752

0,06548468400000(

10,00673565200000]

0,869149326685528

0,00752262600000(

18,594133333332005

0,79671967353992

0,05737934200000(

10,00540356133333]

0,870378094481113

0,00740982800000(

17,519866666664605

0,79663399655794

0,05109488200000(

10,00418963999999

0,874737458731429

0,00731314400000(

16,4456000000046€05

0,79656418630824

0,04619622600000(

10,00326577066666

0,878380059563910

0,00720034600000(

17,519866666664605

0,79642770717752

0,04211938400000(

10,00271789466666

0,878340771236531

0,00711977600000(

15,3713333333297€5

0,79639916333860

0,03830036600000(

10,00254601199999

0,872928658815965

0,00702309200000(

16,4456000000046€5

0,79627852435751]

0,03446523400000(

10,00255675466666

0,864293763852231

0,00694252200000(

15,3713333333298€5

0,79622457350781]

0,03058176000000(

10,00258898266666

0,854820655273219

0,00686195200000(

15,371333333337165

0,79614520145821]

0,02679497000000(

10,00252452666666

0,846783063157679

0,00679749600000(

14,297066666662365

0,79610712637168,

0,02323377600000(

10,00237412933333

0,840428032958438

0,00673304000000(

14,2970666666697€5

0,79604362195218

0,02007543200000(

10,00210556266666)

0,836829217581387

0,00666858400000(

14,297066666662265

0,79598011231664

0,01733605200000(

10,00182625333333]

0,834416386180222

0,00662024200000(

1 3,2228000000023€5

0,79595791723368

0,01499952200000(

10,00155768666666]

0,832846245056903

0,00657190000000(

1 3,2228000000023€5

0,79591028187770

0,01298527200000(

10,00134283333333]

0,831240456435358

0,00652355800000(

1 3,2228000000023€5

0,79586264358716

0,01119661800000(

10,00119243600000]

0,829160141581603

0,00647521600000(

13,2227999999949€5

0,79581500236178

0,00955299000000(

10,00109575199999

0,826539559876821

0,00642687400000(

13,2228000000023€5

0,79576735820128

0,00803827400000(

10,00100981066666

0,824004863772415

0,00639464600000(

12,1485333333348€5

0,7957610497406

0,00663635600000(

10,00093461200000

0,821517504229608

0,00634630400000(

13,2227999999949€5

0,79568794474390

0,00533112200000(

10,00087015600000

0,819037439988764

0,00631407600000(

12,1485333333348€5

0,79568163840987|

0,00417091400000(

10,00077347199999

0,817388294061237

0,00628184800000(

12,1485333333348€5

0,79564987159256

0,00312350400000(

10,00069827333333]

0,815653511236805

0,00626573400000(

11,0742666666674€5

0,79565945256835

0,00220500600000(

10,00061233199999

0,814391430819092

0,00623350600000(

12,1485333333348605

0,79560221892004

0,00139930600000(

10,00053713333333]

0,813231899134649

0,00620127800000(

12,1485333333274€5

0,79557044884053

0,00070640400000(

10,00046193466666)

0,812351164046804

0,00618516400000(

11,0742666666674€5

0,79558003357070

7,79580000001®5

10,00041896400000]

0,811110803732660

0,00616905000000(

11,0742666666674€5

0,79556414879253

10,0004699179999¢

10,00036525066666

0,810230483150607

0,00613682200000(

12,1485333333348605

0,79550690476636

10,0009533379999¢

10,00032228000000

0,809335571964627

0,00612070800000(

11,0742666666674€5

0,79551649250056

10,0014045299999¢

10,00030079466666

0,808165263129560

0,00610459400000(

11,0742666666674€5

0,79550060641738

10,0017751520000(

10,00024708133333

0,807703013090660

0,00608848000000(

11,0742666666674€5

0,79548472000793

10,0021135459999¢

10,00022559599999

0,806810008631333

0,00607236600000(

11,0742666666674€5

0,79546883327219

10,0024035979999¢

10,00019336799999

0,806202930268244

0,00605625200000(

11,0742666666674€5

0,79545294621015

10,0026614219999¢

10,00017188266666

0,805504163223671

0,00604013800000(

711,074266666660005

0,79543705882180

10,002870903999D

10,00013965466666

0,805098783379619

0,00604013800000(

0

0,79546253908794

10,0030481579999¢

10,00011816933333]

0,804609175958361

0,00602402400000(

11,0742666666674€5

0,79542117110714

10,0031931839999¢

19,6683999999605

0,804204127718944

0,00600791000000(

11,0742666666674€5

0,79540528306614

10,00330598199999 i7,5198666666e)5 0,803886623103079| 0,00600791000000( 0 0,79543076548746
10,0034026659999¢ i 6,445600000005 0,803443357429515| 0,005991796000000 i1,0742666666674€5 | 0,79538939469882
10,003483235999 15,371333333k05 | 0,80304162523644( 0,00599179600000( 0 0,79541487819777
10,003531577999 13,222799999€05 | 0,802899207867687 0,005975682000000 i1,0742666666674€5 | 0,79537350600514
10,003579919999 13,222800000&05 | 0,80242070920168( 0,00597568200000( 0 0,79539899058178
710,003612147999 712,148533333105 | 0,80215402299608§ 0,00595956800000( i1,0742666666674€5 | 0,79535761698510
710,003612147999 0 0,80215112827736( 0,00595956800000( 0 0,79538310263946
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33.0f tcOo dafpjidr{fjls s2 Yd o' B dzj dzq dzj 2 dz' & fis j 2 dz
f 53 hPDsIPD-FUZZY 6 j CE dzV s tets ®

{ 4 OdzdL OydVW digjfitd@satscjudgde™ o3 dzd dzd dz 2 dz" o3
sfdatso Odzts dzO POF IPDEIUEZ Y e ff Z dzv s steso  d o € dzv
OO dudy & | Of 5o, (jaieli3Ros dzj dzdz’ = o

{ OMMdsOlstcdo O Ismw  BOIj BBOISdyud ME OW  BSH
dMfsd"L z glfgtedrHdy 2 tjckdvissts, sfdzs o O
oLOdEBsHj2Msadd S &OMMdujMSses d daj yjlss
fdz 4O daj o ity HBEHBs dzj dzgd v ksdz S5 € O

4O j BO dBsHj &zdtetse Odzd Wz dfBG]. H fls O dzj dzO dzO

>y

Classical Controller

Ref » -
Signal 2 »c y .
>

Control Object Output

>y

Fuzzy Controller

{ g8 qli e S j 5O dBsHj dzd tets o Odzd W

10 o9antsH MdMmisj d3" fesmiskzf OjIs L OHOB M ]
H Odzdz" J CkzomMmd yj ME s ts tcj czdzv Iststc O d (
LOfdmr a O Ismvw 9 WO2d Dat aPoints. mat.

] coyjfisej ®0Oj BOdYjMEB2 &SHj & Mk
i+ agitt KH(y )= Kd,

CHY T et d Whtthg@sdz § j o) C d@r Cdst # & devydiydees v

daj dzd dzj 2 dz2Owv Wk dS ydw odHO

H(y ) =a + by#,
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GHGDLTSCtsL WWdydj dalsr .

Clsts dL o j Mmils dBAMB2]d3ts Hfj telf d3j[dEw j d3OW o tcOL d
ssOjlsfY ©OBGltsMYy smtsBdzts? §ted B " dQ
fpdzd Hiz® M dJ ydmdzd dede" § ¢ Ot OBIIBF K= F8FDIs ¢
U=1,06;b=1, 24. 1ted BsHjkzdteso Odzedd Eydls' o Od
dzj Ol o HtjHjdzOdn N35A , Stttsd] Isdts,
fteddzvlsO 2, 33A/ MjS. GCId HOdzdz j 184L,V lo' Cofsil
LCOL O, ybkt &O st iz o0 stesdrj daffy
fjtej BN O MY L O otejk™w dzgj BBdj 28 Mj L

I MY jydoOod dets tcOLtcOBlsOddatsds Hdz¥ B H
ftescttOBBRdtsd B MY jARHze fldzkzP s BElsd U B H
te dipzB.12

function dx = ship model( v, x, xl ref }
fHareMaTMYeckas MOOSNE CyHOHA

$V - CRODOCTE CYHAHAa
K=0.05;al=3.4;3=1.06;b=1.24;%0aZ0BHE NapaMeTpH MOISJI
dx(1)=x(2):

dx (2)=x(3):

dx (3)=—al/v*x (3)-E*v* (a*x (2) "3+b*X (2)) +E*v*xl ref;
end

{ T892 A tcOCE dBj dzls M CHEBd Ol Ol d

ljkmss2ydotsfmls! foHlso jeyHOjlmw §jtc]!
sBl jCO, ftjHNMBE@BHE dzdzr 8 O ted
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AfsHdZ 3 dzddeco dMmisdyj mMEddsd ¢ j toj d3j dedz
e dod S dsd) ddy d Hdg¥bJE S
o tsL H j 2 fif lwisdigid y O mts L dzOyd ded v o3d md ¢ dz dzts
MU Wit dzyd OOd 6ls bdtc@pdf " j ¢ &), o 6 IS azi 2 fi) M
CjLbd O] w©OBBI' CdkomMmdujmites tjdk
CjebdvsstO dzO@ f jteotsk 15IBY j, GtjHilsOs iz

| szl U dzdg@" Ot d YO L dzOUj dzd2 ftej Hfyls
Bsd hsets Ctddyjise O fus@zz Yjugds o o ' LedmeOg
HdMC tej Is(dHdny difdts 8 W W jj dedsWh tdas Misdffdzls j L § dzj ud Is
©OLGOBGBISS ] OHOY Isdafzsp s 0 & @il jo drijdsotO dzd

v OB AR O@dMdztse ™ jJ L dzOyJd dedw fMmdc dzOdzts o

1 2 3 4 5 6
0,523598775598299 0 0 0,523598775598299 0 0
0,523598775598299 0 0,0407237674367837 |  0,523598775598299 0 0,0407237674367837
0,523598215713594 | 15,5988470448742366 0,0814475348735674 | 0,523598215713594 | 15,598847044874206 | 0,0814475348735674
0,523593559656583 | 14,6560570116094365 0,122171302310351 |  0,523593559656583 | 14,656057011609405 | 0,122171302310351
0,523578071222368 | 10,000154884342142836 | 0,162895069747135 | _ 0,523578071222368 | i0,00015488434214283  0,162895069747135
0,523361429139037 | 10,00113205354641210 |  0,254218788271808 |  0,523361490483187 | i0,00113144010491339 0,239880677237455
0,523187980955014 | 10,00173448184023206 |  0,253198805324505 |  0,523188626880332 | i0,00172863602855400 0,239880677237455
0,522940654444519 | 10,00247326510495194 | 0,251931024666397 |  0,522943466592728 | i0,00245160287604018 _ 0,239880677237455
0,522607949758102 | 10,00332704686416774 | _ 0,250442973379440 |  0,522615488574067 | i0,00327978018661139 0,239880677237455
0,522180384891702 | 10,00427564866400165 |  0,248761336829402 |  0,522195917284860 | i0,00419571289207221 0,239880677237455
0,485858841995968 70,0291015605121242 0,192450207237258 | 0,486593534869732 | 10,0289181208963457| 0,228728813099625
0,482842578593412 i0,0301626340255623 0,189336848392158 |  0,483586387416255 | 10,0300714745347769] 0,231915059996148
0,479722534008921 0,0312004458449083 0,186199839298712 |  0,480464313302311 | i0,0312207411394350] 0,235101306892671
0,476501076693245 10,0322145731567669 0,183049994699417 |  0,477227522012734 | 10,0323679128957677| 0,238287553789194
0,473180609406589 i0,0332046728665530 0,179889022370013 |  0,473876027683188 | i10,0335149432954635] 0,233508183444410
0,451315901741088 10,0386291781800291 0,160774534252707 | _ 0,451387001196695 | i0,0402523106859543| 0,219170072410057
0,447371270505290 10,0394463123579769 0,157576777730850 |  0,447254480858518 | i10,0413252033817685] 0,219170072410057
0,443347415233433 i0,0402385527185739 0,154378915405630 |  0,443016009078600 | i10,0423847177991776] 0,217576948961796
0,408600911197174 0,0456894720273804 0,128922938238435 |  0,405457133755407 | i0,0503587401788935| 0,196866344134398
0,403974734361416 i0,0462617683575867 0,125771899554687 | _ 0,400329064605497 | i10,0512806914991015] 0,192086973789614
0,399293700110835 i0,0468103425058053 0,12263088052448 0,395110959026588 | i0,0521810557890873] 0,187307603444829
0,394560162526044 0,0473353758479106 0,119500671562777 | _ 0,389805182013711 | i10,0530577701287766] 0,182528233100045
0,389776456774563 i0,0478370575148085 0,116382200628202 |  0,384414269785815 | 10,0539091222789551| 0,177748862755261
0,384944898397447 i0,0483155837711591 0,113276269118221 |  0,378940900020716 | 10,0547336976509943| 0,174562615858738
0,380067782651115 10,0487711574633254 0,110183684764340 | _ 0,373387844692366 | i0,0555305532834943| 0,169783245513954
0,375147383898427 i0,0492039875268768 0,107105235626750 |  0,367757876006579 | i0,0562996868578769] 0,129059478077170
0,370185955043892 0,0496142885453565 0,104041690503010 |  0,362054328187710 | i0,0570354781886817| 0,0883357106403866
0,286971240516287 10,0533071378597072 | 0,0576089636368923 | _ 0,267882816809764 | i0,0571076947689791] i0,0516609137943791]
0,281634114595131 10,0533712592115554 | 0,0548990397743812 | 0,262228813668126 | i0,0565100314163739 | i0,0500677903461177
0,222998455950502 10,0529473835699473 | 0,0268783212897611 | 0,204156210090926 | i0,0495917055666928] i0,0421021731048107
0,217717113083795 10,0528134286670640 | 0,0245031546894008 | _ 0,199260534233399 | i0,0489567585752648| i0,0421021731048107
0,212450634404646 10,0526647867914898 | 0,0221580567508829 |  0,104427893375129 | i0,0483264085827034 i0,0436952965530721
0,207200460401759 10,0525017400288741 | 0,0198432941356790 |  0,189657849248490 | i0,0477004412663901] i0,0500677903461177
0,0468373370739402 | 10,0403700122950490 | 10,0397582285227404] 0,0637772357546865 | i 0,0280018753948746] i0,0405090496565493
0,0428497665095161|  10,0398757056442417 | 10,0409412370717521| 0,0610241775325838 | i0,027530582221027 | i0,0389159262082879
0,0389121078454335| _ 10,0393765866408258 | 10,0420923634953523] 0,0583177254733491 | i0,0270645205923464] 10,0389159262082879
0,0350248187661726| _ 10,0388728907926089 | 10,0432117495188318] 0,0556572870539035 | i 0,0266043841944563| 10,0389159262082879
0,0311883336366967 | 10,0383648512947593 | 10,0442995446831465] 0,0530422827746224 | i0,0261500427928113| i0,0389159262082879
0,0274030637373666 | 1 0,0378526989933004 | 10,0453559061733541] 0,0504721719546581 | i0,0257011081996422| i0,0389159262082879
0,0236693975023712 | 10,0373366623499544 | 10,0463800986474244] 0,0479464472646100 | i0,0252572469004819] 10,0373228027600266
10,0371076331480446] __ 10,0270793448548168 | i0,0601846103908407| 0,00759695905207347| 10,0178639045066931| i0,0405090496565493
10,0397606001206740] __ 10,0265296697262940 | i0,0606289158351478] 0,00584693528504832| 10,0175002376702516| 10,0405090496565493
10,0423586309635142] _ 10,0259803084284027 | i0,0610468391776643] 0,00413328867992890| 10,0171364660511941| 10,0405090496565493
10,0782280885384450] _ 10,0168424552446800 | 10,0644059013804702| i0,0194290108464635] i0,0109493384083825| 10,0484746668978563
10,0872579027707140] __ 10,0137854994026509 | i0,0640770709678913] i0,0252402537891889| 10,00878565290989952 10,0500677903461177
10,0885866988795132] _ 10,0132879610879921 | i0,0639546564188601] i0,0260829758251987| 10,00842722036009769 10,0500677903461177
10,0898661105896823 _ 10,0127941171016910 | i0,0638138226663685] i0,0268898914799263] 10,00806915654727569 10,0341365558635039
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10,0910965171615255] 10,0123040657184315 10,0636549077584232| 10,0276612918651427| 10,00771400385216392 10,0341365558635039
10,0922783074062685| 10,0118179024474308 10,0634782501215527| 70,0283984430426798| 10,00737151177537143 10,0341365558635039
10,0756868607229925| 0,0103328478182885 10,0209787639112864| 10,0175342151971171| 0,00754125066839695| i0,0293571855187194
10,0746459238203167| 0,0104093690267582 10,0203508578002802| 70,0167678120747468| 0,00766403122370307| 70,0277640620704582
10,0693421549551706 0,0107249504965445 10,0172669073327879| 10,0128018371811678| 0,00798937648330500| 0,0343677524117360
10,0682646533923612, 0,0107750156280939 10,0166621852147137| 70,0120084474368699| 0,00793389744297879| 0,0359608758599974
10,0671825682919062] 0,0108208510045504 10,0160617871372077| 70,0112238379854808| 0,00784609451389140| 0,0359608758599974
0,0147107752489842 0,00393427339234420 0,0133022127612141 | 10,00063002966517278 4,7221875748571065 0,0375539993082588
0,0150932507713401 0,00382475522355819 0,0133192764857918 | 10,00063887168462772 i8,8420194549465€5 | 10,0031697681285249
0,0154648270701538 0,00371576298813792 0,0133318258064987 | 10,00066204655940993 10,00023174874782205 i0,030950308966981(
0,0183284833878005 0,00276265009891086 0,0132529229735125 | 10,00097598656094877 i9,8838686068969€5 | i0,030950308966981(
0,0185945102017033 0,00266026813902864 0,0132241091718673 | 10,00097384470797268 2,1418529760897185 | 0,00977345846980269
0,020541585341R74 0,00177634116977132 0,0128043037879858 | 10,00081555223142937 i8,9226198990433€@5 | i0,0031697681285249
0,0217303056713352 0,000968408879203908 0,0121315536070383 | 10,00111274743878986 10,00016012358478256 i0,030950308966981(
0,0218186823327915 0,000883766614563353 0,0120433884447550 | 10,00111780419528618 1i5,0567564963133€5 | 10,0309503089669810
0,0218987014202307 0,000800190874391538 0,0119527911589528 | 10,00111076125158593 7,0429437002417265 | 0,00977345846980269
0,0208474188142420 10,00122813576751035 0,00829003739013945| 10,00113113603241444 11,6049875783963€6 0,0375539993082588
0,0146096926669601 70,00220970912942930 0,00371546920179708| 10,00161777357020354 6,7466940090188466 | 10,0309503689669810
0,0125803306604841 10,00228076052776971 0,00261261515878587| 10,00132563406833941 0,000183704626922634 0,0375539993082588
0,0123518797020049 10,00228450958479232 0,00249506013377749| 10,00131948025783590 6,1538105035063965 0,0375539993082588
0,0121231325788908 10,00228747123114159 0,00237858255223437| 10,00132710022339955 17,6199655636433€5 | 10,0031697681285249
0,00983585889409977|  10,00227635870910681 0,00127712696095770| 10,00165846216128640 19,6150975634756€5 | i0,030950308966981(Q
0,00960871532414120)  10,00227143569958566 0,00117367302857065| 10,00165608664470618 2,3755165802219%565 | i0,030950308966981(Q
0,00938212856832565]  10,00226586755815550 0,00107149287224330| 10,00164074731208508 0,00015393326211004| 0,00977345846980269
0,00759682355247215  10,00219954452709392 | 0,000301253430106235 10,00134931969213281] 0,000199404993589394 0,0375539993082588
0,00737795228054394|  10,00218871271928212 | 0,000211017706272414 10,00134160862648858 7,7110656442336365 0,0375539993082588
0,00716021665700028  10,00217735623543658 | 0,00012215188267063¢ 10,00134768389568485 i6,0752691962706€5 | 10,0031697681285249
0,00694366795208146)  10,00216548704918829 | 3,4662448908063%65 | 10,00136828246434861 i0,00020598568663765 i0,030950308966981(Q
0,00672835624140222|  10,00215311710679234 | 15,1444647203914€5 | 10,00140112210683163 10,00032839642483019 i0,030950308966981(Q
0,00505601193232208|  10,00203755224950752 | 0,00068999692081180| 10,00166425211817756 i8,1870815559215€5 | i0,030950308966981(
0,00485389123760383  10,00202120694718255 | 10,00076348133979944 10,00166045957012939 3,7925480481648765 | 0,00977345846980264
0,00465344342407215  10,00200447813531679 | 0,0008355522307385€ 10,00164427397395528 0,00016185596174112( 0,0375539993082588
0,00330013237075444]  10,00187759052221681 | i0,0013004890251011¢ 10,00148119686467174 4,8396257141814085 0,0375539993082588
0,00311431240200943  10,00185819968745005 | 10,0013612731790058¢ 10,00148871721091659 17,5203462448492€5 | i0,0031697681285249
0,00136846363190801|  10,00165047084406122 | 0,00189271032887003 10,00178012322440844 1i4,3835714570450€5 | 70,030950308966981(Q
0,0012560922203561 70,00162854409872404 | 10,00193832553395171 10,00177246936054742 7,6538638610346205 | 0,00977345846980269
0,00104496444073499  10,00160644781300623 | 10,0019825968321660¢ 10,00175237813238194 0,000200912281654864 0,0375539993082588
11,6457145381232805 70,00144783142420168 | 10,00225551790959424 10,00156148941784895 8,8174359317294665 0,0375539993082588
10,0001589291936220 70,00142472048240805 | 10,00228932587344255 10,00156504222221388 13,5528043649257€5 | 10,0031697681285249
10,0002990815721477§ 10,00140152378525715 | 10,00232186616879214 10,00158192729752760 i0,00016885075313721 10,030950308966981(
10,0013360469836531! 70,00121388923391530 | 10,0025377808375115C 10,00181921645598282 10,00012304478215430] i0,0309503089669810Q
10,0014550770569663§  10,00119030073313153 | 10,00255938201660232 10,00182082540780215 11,6089518193318€5 | i0,0309503089669810Q
10,0015717479323544 10,00116670875388136 | i0,00257982391236462 10,00181055787712492 0,00010267530677232¢ 0,00977345846980269
10,0025159295508031§ 0,000955433113037918 | 10,00271365996466658 10,0015840774718781F 11,6975620188430€05 | i0,0031697681285249
10,00260914979934035 10,000932202485371958 | 10,0027231930849002¢ 0,00159914881411782 i0,00015071342239659 10,030950308966981(
10,0033449986044976¢ 10,000727132975901768 | 10,00276476733595212 10,00182303569707543 i13,0265920547556€7 | 10,030950308966981(
10,0034154883463765] 10,000704897418788431 | 10,00276472761339803 10,00181120685910507 0,000118288379703513 0,00977345846980269
10,00395213293553564 10,000511180853253190 | 10,00272649425727541 10,00157133646859720 i12,6242240969143€6 | 10,0031697681285249
10,0040011780007600§ 10,000490450652244068 | 10,00271830270765021 i0,00158498464302204 i0,0001364817442484( 10,030950308966981(
10,00432107333457869 10,000331173147045671 | 10,00262751704410141 10,00179786154926409 19,3727048041669€5 | i0,0309503089669810Q
10,0043522867923980¢§ 10,000312134578194234 | 10,00261322997589281] i0,00179656759506808 1,293954196013306€5 | 10,030950308966981(
10,00438161677194887 10,000293299795507407 | 10,00259833803572631 i0,00178342481960381 0,000131427754642699 0,00977345846980269
10,0045643202625430§ 10,000133375784928669 | 10,00243944827135458 10,00153217520393067 9,6335856170082266 | 0,0031697681285249
10,0045759915175687] 10,000116712550256581 | 10,00241929034300615 i0,00154460696538439 10,00012431761453712 10,030950308966981(
10,00458601926964557 10,000100277520768133 | 10,0023986828202720( i0,00156833797585965 i0,00023731010475258 10,030950308966981(
10,0046121435262865: 8,2557767266955386 10,00224298395649392 10,00174808081553801) i8,2285609914745€5 | 10,030950308966981(
10,0046098619573080¢  2,2815689785238365 10,00221926668806575 10,00174565143327787 2,429382260138456€5 | 10,030950308966981(
10,0046061483122373§  3,7136450706798465 10,00219522022708314 10,00173138187777622 0,000142695555016559| 0,00977345846980269
10,0045277750548175! 0,000143020975534869 | 10,0019925233189884€ i0,00147238480713585 0,000144619653017486 0,0375539993082588
10,0045122584705787 0,000155165842387062 | 10,00196608168082265 10,00147036956279534 2,0152443405141465 0,0375539993082588
10,0044955516844567! 0,000167067861220893 | 10,0019394348878945¢ 10,00148231732912851] 10,00011947766333175 10,0031697681285249
10,0042401466583896: 0,000282036748083803 | 10,0016360500865679C i0,00186361638007249 i2,2234148963074€5 | 10,030950308966981Q
10,0042110415169444( 0,000291051414452737 | 10,00160782129528252 10,00185278107750647 0,00010835302566070] 0,00977345846980269
10,0039123932736910; 0,000361678999235560 | 10,00135211723964895| i0,00159112817406715 3,7567870970756165 0,0375539993082588
10,0038755551488710! 0,000368381248200267 | 10,0013236958117315€6 70,00160111589714307 19,9877230759215€5 | 10,0031697681285249
10,00383806920762591  0,000374859412450856 | 10,0012953053835024( i0,00162558717848016 i0,0002447128133709( 10,030950308966981(
10,0034323963002030! 0,000427669808967801 | 10,00101491318596861 i0,00195460757804999 2,4796729058973566 | 10,030950308966981Q
10,0033892170898197! 0,000431792103833262 | 10,00098739519585047 70,00194137804617445 0,00013229531875547] 0,00977345846980269
10,0029853395380614¢  0,000459994054942126 | 10,00074608079657919 10,00166047952547366 5,7479547855843265 0,0375539993082588
10,0293912178766675  0,000462177503947059 | 10,00072008632697079 10,00166850266174712 18,0231362734606€5 | 10,0031697681285249
10,00270538688705924  0,000470410357128470 | 10,00059298672909014 10,0018612637267672(0 i0,00046467975876157 10,0325434324152424
10,00246882569941564  0,000474381856190309 | 10,00047111969421997 10,00200374347952215 19,9903712460491€5 | 10,030950308966981(
10,00194827958088399  0,000469599141496024 | 10,0002239447956660€6 10,00169083690785277 7,3656821579781765 0,0375539993082588
10,0013981976687282, 0,000446365478997679 | 9,0346532730929566 | i0,00201363357869178 3,4773558639233965 | 10,030950308966981Q
10,00100955415262621  0,000419108445723904 | 0,00015680910424770¢ i0,00169732289902458 0,000209686334534664| 0,0375539993082588
10,0009679892090987! 0,000415649435274723 | 0,000171769096206731 70,00168859154641932 8,7313526052623765 0,0375539993082588
10,00092677789770034  0,000412113113984480 | 0,00018643611707286¢ 10,0016936543125442(0 15,0627661248858€5 | 10,0031697681285249
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Affrelre A orv R ARrRITRIULLL 0BT ON]

41. sHj dzdtetse Odzd j G d B to disjdadedisy | StajCly disjBdzd
f tod 3 dzjPtzed IPIdFUZZY 6 j c L dz¥ kstets o

1 stz Odzd OGP ds o dzts?2  Mdeniled I3l ts cis B de'ng teia
cdBtedHdzs? Mmjlkd M fokshi v &jlsEHO GBEO
BilsHO ZOd®jde hdr CoOHEOIEB d oy IstisHds it
oL By dzsMisj 2 cwOW dyi it @it 0 C sty @@ ISK |
qdzs j Clohe s dgls 1 | dzr  HIBHO0 dzj dad v

10 kbd®Hlitcdos jHjd2O ftesyjHEZEO L OHOdzd W
ftod dzOH dzj ¥ detsfiply dz c (Slsid iz 2 | § Cis'ddd yd Mise

—INPUT
Number of MFs: MF Type:
55 trapmf
(gbelimf
. ’ { f
To assign a different .gaussm
number of MFs to each ”U:SM ;
input, use spaces to pm f
separate these numbers. dsagm
psigmf
— OUTPUT
MF Type: fnaar o

t Az di ) OHOded ] WEkdzC yd2 ¢ tod dzOH dzj

4G jdzj cdtetseo OdzdzOW MdMmisj Oz ezj dgpIs§ t8g B M ks
tc dizifiz4.2, O G

l tosYyjHEte! WsttRdtoseo Odzd™  ftshdslsteO
dL d3j daj dzd W L d&zO0yJ dzd 2 ®nBHd R d or" atsHddz
ZOMlstets?2 ¢ d § sdzzyj dedats?2 dzj yj Is Sz=d. 3w j dzd
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FIS Variables Membership function plots piot ports. 181

1 in{mf{ inimf2 in1mf3 in1mf4 in1mfS
\ ’7 x o 1
ANFIS_PI_reg
input1 flu) _input!  output
(sugeno)
/ input2
output
input2
o input variable “input1”
FIS Variables i ] Mem,gf}f function plots pict poirs. 131 FIS Variables Membership function plots pit points 181
in2mf1 in2mf2 in2mf3 in2mf4 in2mfS outimf13
flu) outimf12 3
| outtmf11 oot i3
utim
output output outimfd outtmis}
outimfd outimf21
outimf7? outimf20
- : | saine s
inpuf outlm
P g outimfé outimf17
outimf3 outimf16
outimf2 outtmf1S
outimf1 outimf14
% output variable “output”
input variable “input2”

8 G

t dqife® T 6 d Misj &3O dzj yd sSsets 9" 9 SHO F |
Oifcj dzj e tetso OdzdzO™ iy d f)lsj IskiOte dizj g AstS Hsdzts? off Jp s jod® da
sjteds”" omtHMS?2 ] tcj dij dzdztiR0zQRdals) jdedm QGdzQ diECsG] ddi

0T OBHM&S2 o] di3j dadets?

input! = 1.42 inputZ = 0.0338 output = 0.475
1_If (input1 is in1mf1} and {input? is in2mf1} then {(output is outtmf1) (1) 1 — —
2. If (input1 is in1mf1} and (input2 is in2mf2) then (output is cutimf2) (1) 2 == =
3. If (input! is in1mf1} and (input2 is in2mf3} then (output is outtmf3) (1) 5 e
4. If (input1 is in1mf1) and (input2 is in2mf4) then (output is out1mfé) (1) 4 — e
S. If (input1 is in1mf1) and (input2 is in2mfS) then (output is out1mfS) (1) 5 i —
6. If (input1 is in1mf2) and (input2 is in2mf1) then (output iz out1mfB) (1) 3 s —a
7. If (input1 is in1mf2) and (input2 is in2mf2} then (output is out1mf7) (1) ; — ': -
8. If (input1 is in1mf2) and (input2 is in2mf3} then (output is out1mfd) (1) g = ——— —
9. If (input! is in1mf2} and (input? is in2mf4} then (output is outtmf8) (1) 10 . e —
10. If (input? is in1mf2) and (input2 is in2mfS) then (output is out1mf10) (1) " 11 = r
12 —
If and Then 13 u
input1 is input2 is output is ]; — ]
16 —
in1mf2 1w = —
in1mf3 18
in1mf4 18 —
in1mfs 35 - ==
g - e
[ nat [ not % —
24 - —
- Connection Weight: 25 = — =
or
% ""W‘ [1.422,0.03382) HP‘"‘ PSS 101 ‘ Move:  jeft | right | down| up ‘
@ el 1 Delete rule | Add rule ‘ Change rule | j j
FIS Name: ANFIS_PI_reg | | Hep | oo | ‘ ‘ Opened system ANFIS_P|_reg, 25 rules ‘ ‘ Heip ‘ e | ‘

O] B

t qiife® 87 ) sz yj dedz" | ftcOQo ddzO0O ML HOdzdzets2
sdf O wkacjdsts

sO0Cdd3 BBKOL 53, RS H j dz dzj Ui sSEsets to
ddzls j cted tots 0 O dzdzts 2 BisH pRHO i dn® d didsj HO |
mMdMmisj d3r dzgjdgjiAstEtlsc s 9" 9 8H O, sBlzyd dzdw G dB
tc dufiiz®.4.
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{ @i [ SHjd dzaj UjlSCBCEE jcbdvisstO
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SHdzOC tso " 3d firput MFddn I jle3 Oidfrls © o liafp@F. dzO ted M

[ deApz.S7 1 o § 5HMd Mgyt M (Inputl)
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o“z
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HjWOLLdWdS Oydd Dehzzitw@inr dzQf
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©

Product Output Value

2 Pt Y
Tota!Firing Strength S #{)
N 4 Out1 >
i Merge
! Action One
i Mer ge
Al e -
\ 4
eise{}
Pt w2
Actor: Ul

{ g9 ) g1 s+ iDdfgkficatpi

1 smdzy L Of Iz, ¢ Pte jazishmlg Qeddizj AL ts ddeOy | teigf i) 6
fjtojrtsHdy 7 ftotsyj Mmtseo Zd@@.j HMisOo dzj dadz’ j ¢

- paghuku nepexodHbIX Nnpoyeccoe

= = = ‘Pl-pezynamop
1.2} — IPI-FUZZY-pezynamop | -

0.8}

y(t)

0.6

0.4}

0.2}

0 0.2 0.4 0.6 0.8 1
tc

{ dAmiz8i ) j ] R Hdz §  f tots ydstiHny dock ot thete] Gt ectals

[ dzv  tsdgocks( L © OH j C 9 Olsdesmisd dad yj s¢ ts2
dzj yis¢sets 9" atsHO, odH Ed®BFts?2 ol HMIsOE
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output

{ gbpz@9i ) dH o jtendtsihisd dzgj ujlsS st

tdLizdz IsOIs"™ d&sHj &zdtese Oded™w § ¢ OL Odzd,
fiis Mcj dzj tod tots 9 O dzdzts 2 MstczC skztots? mMd milsj d3r
Wodzweh j MW d3sH | dz) if Y tshofte Befigflsiedias?ls ffg decffy § dzd ®
tcOL tcOBBISC d d L dzOydlsj dz' dats Bz ftsor h jdad ¥
( zd3j dz' ™ patedsy) dz! detsfylsd ff § top J tezef agfifjetis] tef jtectsizydzdi
ydmaz Ctsdzj BOdzd?2, otej d3i dzd HBMisdy j dedw

{Yd@®BOUYg disf j toj mntsHdz" = 1§ ifsty j fipdgjsie z 4f tedsdy J
fs5COL Olsj dzv g3y | teojjtedgdcuzoldaés 1943 onOoreffls'j dz! dztsfyls d
f etsy (& Pud hdzs dzj B @plafR ) dgd tsfylsdy j ded W ¢ jteo s
(timax ) .

AdWtctse 52 OdzOdzd L COyjMmsoa®  jtojntSHdz
cdBtcdH dzets?2 dBsH j dzdy4litcedeo JjH jdz & I[sOB dz

v OB dAN AW s 5?2 OdzOdzdL COyd msoa © f J t

{ Mdzts offds GjOL Ols
COyj Mo ©

IPI-FUZZY-tc § G kz dzW

PHs j ¢ Iz dzv IS t (fohd] 66k

s, % 10 0
tic j, &) 0,3 0,2
n 1 0
timax ) 0,18 02 (Mo Qo O
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42 sHj ddtse Odedj ¢ d B to disij2dedsy jSCaay dsjedzg
ftod d3j dzjPRQIPB-FUZZY 6j v sStets o

1l sfdzy toj OdzdL Oydd OHOfIsdodaets?2 fdMlsj d3r
cdBtedHdE? Mjlkd M fodksh & K sksHO BKO
RjlsBHO dZOddjdz "d5 CoOHEOLse d oy lstssdrs iz
oL dBsy desfyls j 2 cGtcOW dyf igoiziz ¢ fp delzP™ OB 515 G F |
ddzlsj ctcdtczjIsmw o cEdBtdHdzz isH jdz# EZ§ tcOc¢

10 IBd®HI10 fwdojH)JdO fsyjHEZLGO L OHO
ftod dzOH dzj 3 detsitply & ¢ (Slsid fiz" 2 7§ Cls'ddd ud Mise s

—INPUT

Number of MFs: MF Type:

(gbelimf
. : { mf

To assign a different :gauss

number of MFs to each ggufsszm -

input, use spaces to pm f

separate these numbers. ds'gm
psigmf

MF Type:

{ Az 207 ) OH Oded §J WilzdERQH{R] X detsMls

4G dzj bdetso OdzdzOY fdMmlsj 50 daj yjlsCBEts ¢
6 defiplz®.11, Oi &

lesyjHEZte! Wosttddteseo OdzdY d ftshislste
dL d3j dzj ded W L dzOy 4 dzd 2 9 ntSHZ n d 9" nfSH dz
ZOMmlste s 2 CAFdzf s dzjyy J S 52 BB H | dff &z IR OHEN IS O9 &
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: : : : AS Membership function plots °t %"= 181
in1mf1 in1mf2 in1mf3 in1mf4 in1mf5
\ ’X.X‘ flw)
input1 Prol.t
flu) Jinput!  output
(sugeno) |
ﬂ / input2
output
input2
input variable “input1*
— Membership function plots °° 29ts 181 S Membership function plots %/t %" 181
‘ in2mf1 in2mf2 in2mf3 in2mf4 in2mf5
outimf13
X [w] XX i et
ST out’tmi
X outimf10
input1  output P g}j‘ m%%
cutimfg autimi21
outmfy out1mf20
outimfs autmf19
input2 outimfs ocut1mf18
outimfd ocutimfl7
outmf3 outlmf1g
outimf2 autimfl5
outimf1 outimf14

2 output variable “output®
input variable “input2* G

9

t gz eli s d s BO dzj UjlCEts o' 9 SHO F

Oiffe j dzj e tetso OdzdzOw™ Ty d iyl |j IskiOte dizj ugi AstS Hsdzts? of jpusjHdj d
pilsjtodd oRtHME2 §jt] B dds? ;dikdYy jddedy PP ts
or OBHMGES2 o] di3j dadets?

1_If (input1 i in1mf1) and {input2 is inZmf1) then (output is outtmf1) (1) input1= 0.156 input2 = 0.187 sutput = 1.31

2. If (input1 is in1mf1) and (input2 is in2m{2) then (output is outimf2Z) (1) 9 — —

3. If (input1 is in1mf1) and (input2 is in2mf3) then (output is outimf3) (1) 2

4_If (input1 is in1mf1) and (input2 is in2mf4) then (output is outimf4) (1) 3

5. If (input1 is in1mf1) and (input2 is in2mf5) then (output is outimfS) (1) ;

6. If (input1 is in1mf2) and (input2 is in2mf1) then (output is outimfB) (1) &

7. If (input1 is in1mf2) and (input2 is in2mf2) then (output is out1mf7) (1) T

8. If (input1 is in1mf2) and (input2 is in2mf3) then (output is outimfa) (1) B I ] [ ] P ——

9. If (input1 is in1mf2) and (input2 is in2mf4) then (output is out1mfa) (1) 9 [ 1 L 1 |

10.1f (input! is in1mi2) and (input2 is in2mf5) then (output is outimF0} (1) v L ! L 1 —————

: o 2 | ] S =

input1 is input2 is output is. 14 [ 1 L 1 1 —

15 [ 1 L 1 [N —

| 5 -

in1mf3 out1mf3 18 n

in1mf4 outimf4 19 ke — o,

in1mfs out1mis 20 T

D not D not 23 =
24 7 =

- Connection Weight: 25 i

or
e INpUt: g 1561;0.187) HPW points: 104 Wove: ot | right | down| up ‘
@ and 1 Delete rule ‘ Add rule | Change rule | j ﬂ
‘ FIS Name: Proj_1 wI||) v || ‘ Opened system Proi_1, 25 rules | | heo | cose | ‘

O] B

t qiple®227) sz yj dedz" | ftcOo d dzO ML H Odzdets 2
sdf O wlkcj dzs

dlsto S bztodzsdzj g HsCdBe s tojckzdzvsste® o

Jdzls j ctedtetso Odadets 2 RsH jdz' 8 dzj yilsStsets of
MdMmlsj di3r dzj 2tetsdzj yjlsSCtsets or 9 OB Qs dzis s tzig j tze
) BsHY &4 nisBdan] dedfg. ) sHMdMis] &3* | nghfals j dy
OQut put MF SH &ZOC o M YoHmMdmisig dg@add , d
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6d k4B Mslse j I8 dsoyjjdadeds O Hj W Oa 'L i ®IPs &
fsHmdMis] B2 DebuddOttos@tifgnilftesyjHiztts
f tod H M lsaBade) dicdf@y. 1 shdzd L OYHifipEdQ df toj H MisC
dfz@d2, § sz yj d&F cweOW dCd Mijts sy dzj R flya

t6 deiiz@.13.

12 Mpaghuku nepexodHsIX Npoyeccos

-
s = = =PlD-peaynamop
08} / ——— IPD-FUZZ Y-pezynsmop |

yit)
=
(=)

04r

0.2

0 50 100 150 200
Lc

{ qpe®a3i) jtej AsH A § f tots ydstiH dzdk ols thete] G ectzis,

[ dzv tsBh jes OdzOdzdL O OH j € 9 Ols dztff fisle ¢ tc &z flat
dzj Uj sSCsets SsltsB®? HidHHENEEDPAdz] dz dz0 tcd M

{ dfpz®34i ] dH § o jtendsfisd dzgj yj sStsa
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[ Yj O COoOyjfmsea O fjtcjrtsHde » ftetyj Mt
5S¢0 gi8gidzvedy dzd ud dad 1 J tbs4 %91 cliz{drq) telrs edaBdpdsd
ey ; udmdzz nf sstz) gOdaf 2 HeMisdy j dedv
(tmaxM)AJW et 82 OdzZOdzdL COyjMmsoa O (jtejntH
cdBtcdH dzts?2 dBtsH j dzdy4f2acdo jHjdz o IsOB dz

sOBAA2OdW tctse 52 @OYzOdsfa ©  jtoj -~ SH dz" -

dzts o dz" | s . IPD-FUZZY-tc j G Iz dzw
im QOM%BJO PDtcj & b czv Is (UBfI’]dZJJ o5 b
s, % 0 0
ti j, & 32 13
n 3 0
timax S 10 13

43.f BH | dzd tc wodBdEfjHzdfRecO® dzj dzd W Isj - dzd yd M < d

WlzdC ydodedolt tsg dgv 8 " d n MY ) detsdEEs A ¢
IPI-FUZZY 6 j Gz dzv sstets o

[ dzv HBCOLOLjdz Mlsoa® 1 WWJjCIlsdo the®fiy dits Idc
GdBtcdHdzlz® B3 H j dz EftcOodzj dedw Isj -~ ddel-ydi M
IPI-FUZZY-tc j G z dzv $1iBs s 0 f toj HMIs Oo dzj dzdidB4g. | dz@ d Istdiy
otsL Bzh O M jj oL REISSE)s OMmffdstedy tea] d3 yifj s tist
MsOHdd piyj dduacots?2 MIsOHdd MmMejdaj todtelz j ¢
ltesyjHEZtGO L OHOddwY WEdS yd2 { tcdaddhlée] y datsf

— INPUT
Number of MFs:

To assign a different
number of MFs to each
input, use spaces to
separate these numbers.

— OUTPUT

MF Type:

-
|

{ Jfz@a571)] OHOdedj WhkdS yd2 o ted dzOH dzj
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[y COyHB? [Jozj i bAtEB ] ¢k dv [sds@idn fy ts o
WidzS yd?2 ftod dzDts sz of . ¢ dBtod H dzts?  figgOls «
t oipiz@.16.

%1072 Training Error — ANFISInfo. —

# of inputs: 2
1.5 # of outputs: 1
# of input mfs:
55§

Error
_‘

0 5 10 15 20 25 30 35 40 Clear Piot_|

Epochs

t dAopz® 4671 ) tetsyj MM tsBkzyj ddw cdBtodH

) COyj mlsoe j B IsSHO BBEYJ ddW BT dz of
ftocjHMIsOodzw jIs Msets?2 CtsdiiBddzOydes dBjlssH O d
sBtcOlsdse s CGtcOH d j dzls O. stsdzd yj misoe ts yde¢
dqdzisj ctedmtsd @zff 68 OCIsdo dzzé Mtcj'™H 6 SOMPLd NKj
ftesyd Mmtse, §toj HiMED®DPr.dzj dzdz" | dzO ted M

Mpaghuku nepexodHbLIX Npoyeccos

1.5
= = = Pl-peaynamop
—— IPI-FUZZY-peaynamop
i
1 ! I e i
=
=
057
0 .
0 0.5 1 1.5 2

tc

{ gfpz®a7i) jtejatsHdy | fsyj Ml MsOHdd
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RL d®O7 o dH dzts, C Oqgtinls o ts § cOo dzj ded W
Pltej czdzv BpteOygds M daj udsSdds ojelzdzvisstetsdy

[ O Boldstdsfedg ¥ MisOH ¥ BBV 5 viOClg )
WEdg?2 ftod dzOH dzj y detsfisgfn SHdeg = ¢ OIH 5@ yfjLls € t
tdLlzdz O sBEYjddY cdBtodEdEIB Mjlsd ftoj

. %107 Training Error — ANFISInfo.  —
1.
....................................... #of inputs: 2
# of outputs: 1
1 : # of input mfs:
§ 55
L
05
0 Structure
0 5 10 15 20 25 a0 as 40 Clear Plot
Epochs

{ gfpea8i) tsyj M) sekyjdd¥ cdetdHd

) OteOij Ister tBEZYj dzdv lsdasidls dz dats § § t
) sfpdzj  d dzls | @t dofedEo jQat@iovis B I L 1N H iz s dzlz y j ¢
fjtj iUz MMEES (o) nimkedy dd' | &0 tdf

Mpachuku nepexodHbIX NPOYeccos

1.5
= = =Pl-pezynamop
—— IPI-FUZZY-pezynamop
-
? L =
=
=
0561
0
0 0.5 1 1.5 2y

te

[ deApz.4971 1§ 6 ~ B | isiOn dd Se2z yJ ded v
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RL GiOWd¢Cisde¥.]@0 d Hedgth), Yylsts kx4 dzO o9olst
Eqf tcOo dzj dzd W M fish s dzj yjsS¢sets tojcGlz
PHe j ¢ k2 dzv Is ts te 15 O, Yysts HEBCOL' 90 Is & dsjy g s
[ OMMdBsistedds gdoly iy lde@fred z y J dzd O deds] LD HE Oy J Mis
1 CMY J eddpjesdd of 5 § Wis! Wikzdz€ yd2 ¢ tcd dzOH dzj
Hdzv COYHB?2 ontHMdE?2 [ 1ty seeds L @ Ot
ftod dzOH dzj 3 detsisd { t& giz6l.g0s) Cotiay jabph) d=B Heufifpad v
2O Itejls! j 2 ddwd Isth i jocledPB Edijdngledi b.

—INPUT
Number of MFs: MF Type:
{trimf
|gbelimf
To assign a different :9“5:?' f
number of MFs to each 39::'3 2k
input, use spaces to ‘zs, '
separate these numbers. St
\psigmf
—OUTPUT
MF Type:

{ qfz®.Q0i ) OH Oded j W lkdSyd?2 o tod dzOH dzj

. x1073 Training Error — ANFSInfo.  — <1073 Training Error [~ ANFISInfo.
#ofinputs: 2 # of inputs: 2
# of outputs: 1 # of outputs: 1
# of input mfs: # of input mfs:
5 55
Structure Structure
Clear Piot 0 5 10 15 20 25 30 35 40 Clear Plot
Epochs

t dMz4e2d %) etsyj M tsBlRZYjddw cdBtcdH dz
Oilstej Is' w MmMisOHBf W B EE@IY MIsOHWY tBEZYJ

) O OdjuEstdr Y ded v s Oy Isfipvis Maki d L diiklsiidzn teif
Jdzls j tOCIsdodszs MmtejHlkz SI MULI NK 1 tsap iy )tz
ftcj Hils Oo dzj Hztz®.32 Ola® tcd
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Ipachuku nepexodHbLIX NPOLECcCos

1.5
= = =Pl-peaynamop
—— IPI-FUZZY-peaynamop
-
~
>
1 1.5 2
te O]

it dMz42A8KC) jtoj -~ SH 2" J
Oilstejlst w

R L
Wz dzS Y d 2

MisOHed UJ 5B F g GYT Y MIsOH Y

Ipachuru nepexodHLIx Npoyeccoa

1.5
= = = Pl-peaynamop
—— IPI-FUZZY-peaynamop
S
i
I
= [}
=
=
051
0 .
0 0.5 1 1.5 2
tLe
B

syl Mmr bijls! 2 (

sBlzyj

¢ o OV d TeER.22e0] Haddy ylst  § tods it sdpj 1ot
f o d dzOH dzj Xdiztsupisis] ofn)j bads-Aatdz) UsjHdeddils d ¢ O

3 | dzOjjlytdc O ojdnj dEOC fld BOdz' dz¥ 5 C OYj Mlsotsds o

EftcOo dzj dzd v, ylsts

4G j dzj tc d @'Wa @@dzizyj ¢ s6ts

t© dfpz@.23, Oi &

\ ANFIS_PI_reg
input1 0
/ ey
Xx output
input2
Membership function plots ! %"ts:
(in2mf1 in2mf2 in2mf3 in2mf4  in2mf5
D@‘ f(u) hX X \[ ><
input variable “input2®

{ JATzE.e3i 4 d Misdzik@) sC ¢ s
Bz L o i€ s 6 B 5o dets BsHs @ (izis Jlzgs flzdz iz
f 4 tog Isif) distpsidzedaly) jdzdis QG dz@ dz0 y J
9" ntSHdats 2
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OimMzCIlsztc® MdMmlilsj d3r
ollsj tcd3¥ o rn BH dzts?2

HSCOL ™ 9 Of BigjiicliH] € Isd o dzts f

or atsHO Isd Q@O d

As Membership function plots ! 2= 181
[
{in1mf1 in1mf2 in1mf3 in1mf4
XX [ |
AWAN
inputl  output
input2

input variable “input1*

B

FIS Varlables Membership function plots = 29nt= 181
yodim e
outlm

outmf2s

o outimi2d

input1 utput %] 1“;@ %1 mzs

it i

outlmfs animig

input2 outimfs t1mf18

Gl out|mfi 7

out1mf3 outimf16

out1mf2 outimf15

timf1 outimf14

autput variable “output™
9 BHO FI S
9 9 H

f 4 tc] d3j dadats 2



I d v jfizi to d e @bzt SCScts of o 8HO Isd{ C
O  bsdE®R4.

input inputmf rule outputmf output

{ qfz®e4i v lstekSlsktc® fdMmlsj dsrFISdzj UJj s € ¢

) sfls to s jsdzde@E dafs fyls ¢+ dzj g Js K 5 OGO dibaAgs O

0.025
0.02 4
0.015 |
0.01 4

0.005

{ Jpz®5i )] dH § o jtendtsfisd dzgj yj sStsa

131



RL &dz4.b9 dH detstsB dg®ftslsd tsftcj Hj dzj dzgdWv o~ s
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