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Tpfiprx XtTptrccbv M1yawrccbv, E9turc<1 Mtno1Bto lloi"urtyvt{o, 15780 Zaypagou

NEPIAHYH
To ovttrceilrsvo rnq €pyo.oicq lroD cr,Ko)"ou0e[ etvur q p.ovrc]"o7roir1oq rlq povoEcg rotu],utrrc{q
nupol"uolq o,€:pu)"otou os peuoroTrorlp6vl rcl"ivr1 (FCC) cv6g Dtu),rorlptou Trsrpc)"o[o1) pu rrl

Xpllorl veupovrKcbv dtrcoiorv. Ir61oq eivor rl Kclro<ir(sDll ev6q povti;),ou np6pLcvqg rnq Korcrvo-
prlq rpotovrtov oro olroio 0o eqcrppoorsl crvCI.]"uorl sucno()loiaq yru tov npoo8toprop6 ralv
pLetupl"qt6v cro68ou pr rll freyo),ftcpr1 r:ni6paor1 orr,, perop},rlti;g r;(o6ou'rou por,'rf)"ou.

EIIAfOf H

H 8upyooicl rrlq rceital"utrrrlg mrpotruolq pr:uorootepcdq rc),ivr1g (F-CC) eivor orlpavtucrl 1o
6vo durl,rorrl;rrc natpel"uiou. yrutl ncrpouotd(ct preyo]"a orrcovoprrrd. oqtl]"q. To re]"cu-ruio cvro-
ni\r:rut oro yeyovtiq 6rr 11 bu;pyuoia crutq prctutpi;nct tcr Bopco npouivta rrlq rc)"aoprarrrci1r,

anootuftg tclrr olryoir ncrpel"o.lot) or; t].opporcpo x]"ir.opratu prcya]"irrtplq a_(iclg I ll.
I'l Srcpyuoio tou F-CC o)"or).qptirvctat oe 6i)o q6.ocrg. Irrlv npdrtrl pcrori or fluprol

u6poyovdrv0pcrreq i:pXovtot oe enurprl frc rov rcaratrritrl o onoioq eivcr trs popqri fu;nrr-1q

oK6vlq. Koto, rqv cno<pr1 o rcntal"irtt1,, npooqdpct rr"lv sfiopcrirrlrrl 0t;pprirtrlto Trrr rrlv c(utprrorl
roug ev6 prcta Tqv c(crtprrorl (a),Id rnr rcurd nlrt Durprccra outqg) TrporTporonororivtdr or
crvtt8pdoerg nu1r6l"uor1g. Or ovrtdpcror;lq uut6g civat t;v6o0r;plrs_q n cir rcor& tr1v drcrlrrcro rouq
enrrd,0r;to.t Kc)K orlv cnrpuvarn tou ratn)"tirr1. Xro tcl"oq n1g npdlrqg tpdorlq tu npoitivr{r1 oq)on

8ralorprotouv ono rov rotol,rinl, oSnyouvror yro ncpcrtfprrr 6ra1optotrr6. evrb o rcutnl,urrlq
oEqycitut orov ov(ryswqnj. Iq iieirr*;pq <paor1 flouprc rqv avcynr\4.lon rou Kcrrol"i)rrl q onoin
Trpoyporonorcirur pLc rci;ot1 rou Krr)K. aou i:7ct cntrc0locr ortlv rnrqcrvclo rou raro],irtq, prc

raur6Tpervrl r';r)"uor1 0cppr6tr1tng. H Oepptotrltcr avcrycwrloqq pc'rcrtpf:pr:tar pri;otr; tou xctu)"irtr1
otov lrbpo q<, avtidpoorlq. Ouotaorrr{r 11 0tcpyaola crnoretr*;frar an6 Euo avrLiipuotr]pr;g (rivuv

Tlcr nq Kupirog uvrt8pcroctq rcat f;vav yrfi rIV avay6wrlol rotr rurul"frrl), or onolor cpguvi(ouv
preyd)"r1 a).)"q)"r;nit\pcoq pu;tu(f rous I I l[21.

I'l nupouoin 6uo avtr5paotqpolv o€ ouvt5uoopo llc ro ptcydrl"o it).r10og r(r)v
ovtr6pnoecor, Trou fif)oyfrcrrofioroirvrcrt, rl.lv unei5paotrronoirloti rot) rcutnl"utq rcarcr ulv
avrtiipaorl an6 n1v r;rrrca0tor1 rou K(DK l(cr,r rrlv o-ocr<pcra rllq ovoTcvvrloqq rou rcara)"rinl orov
uvoycwrlrq rca()rotofv qv Eu;pyaoicr tou [rCC pria crn(r ttq nro 5irorco],c provtt;tronorr1or1Leq.

AeEo;"rdvov trotnov ttov no),l"tirv napapftpov fiot) erqpco(ouv rrlv drr:pyaoicr rou I]CC. piu
quwol"u;votroytrcr1 npoofyyrorl elvo.r no]"6 no]"rin]"on1 Kor c{Trcnrotvrot no}.}"dq o.n},onorqnrci;q
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?iopobo16q yro rnv ent)"uor1 rnq.'Eroi, priu npoo€yTtoq "Black box" eivar no)"rl nr0uv6 vu 6iver

K0,hirep0 07rorrl"6oF([r0 0n6 6,fl 6vu qorvopevol"oYtK6 provtdl"o [2].
Mio teXvrrcn yrcr povrel"onoiqoq trinou "Black box" tivo,t ro veupcDvrrcd, 6irtuo,. Tu

veuprovrrd Dircruo g7torslo1vrst cn6 no),)"fq urc),6g Frovct8sq sft€(spYooioq (veuptilvaq) ot onoieq

eivar tu(woprlp6veq or ruo,p6l")"ql,eq otorBd8eq evci) rcdOe veupcirvoq 6rorc)"o5i(etot ortq

en6peveg ororpd8rg. Aoyrrt rnq popqnq roDq eivor trsvd, v0 Trpoool-totcboouv pre erurtulto

nol.rin)"orceq pn YPopptrrcdg 6u6muoieq [3].
O nro eup6oq XpnotLrolrororipevoq ninoq veuprovrrccitv 8rrctricov eivcrrro MLP (Multi

Layer perceptron), .ug onoic onore)"ofv'rur un6 rr1 otorBu8o. ero65ou, piu q nopcndvco rcpurp6q

ororB66eq Kor rr.l otorpdEu e(o6ou. Ia o,uto, rd,Oe orlpa oTro rn ototBu6o atooDou 6rcrr<)"o,6i(etcrr

orouq veupcrtveq rnq 1qq Kpuqnq otorp&6og. To oqpo,tu nprv rcato,)"r1fouv oe 6vo veupcbva

tpononorofvtar rco,t6).),r1)"a p6oo tcov Bu,pc(rv (weights) trrtv ouv66o€t0v KcLt ouv6ud,(ov'rut {:toi

ritote v* brlproupyqoouv 6va orlpu etoo6ou. To or'1ptu o,uto 1,topqoftols[tor orov rcd.0e veupcbva

ra,r 8rurcl,s8i(etur otouq ve-upcbveq Tl1g en6pevqq KpDqqq ototBd'8uq (1-l sv 6ev unopXel orn

otorBd,Eu efo6ou), or onoi& to ene(epyd(ovrar 6poro pt rqv 8tu8rrcuoiCI, rou pr6)"rq neprypu-

qnK€. Xto MLP ouvrl$r,rq tu Bdpq 6pouv nol.)"crn]"uorsotms oto orlpcrtu, tu or1po,to, ouv8ud,-

(ovrur npoogetrrco, 7rp1v rov veuprbvcr evcir q ouvdpoloq ene[epycroioq rcrlv veupcilvcov eivur 11

unepBo)"rrcr1 eqa.ntoPfvn t3l.
fra vo, prnop6oouv vo vrDpovrrcd, Dircruu vo Ttpoool-touboouv piu, 8repycoiu np6net va

npoqyqgei piu 6rcr6rrccroiu ercpd,Or1oqq oqv onoiu ro Bdpq tou 8rrttioir Tipooitpp6(ovtor otrlv

ouyrercptp6vq 8rePYaoia.

ANATITYEH TOY NEYPf,TNIKOY MONTEAOY
Kstd tq 6qproupyio, tou v€DpcovrKori provr6)"ou urcol"ou0r10nKcrv rcl, e(r1q oto8tu [3]: u) enr]"oyr1

petcrB),rlr6v arooSou ror e(66ou tou povr6).oD Kot oul")"oyr1 6e6opL6vcrlv B) npoene(epyuoiu ttrlv

6e6op6vov 1) enr),oyr1 tou B6)"trorolr veDpovtrorl bmtrlou. Avotruttrc6tepo:

o,) H enrl.oyrl tcov ptetu,B)"qtolv e(o6ou ro,Oopiofl1rce on6 to ot61o tou povt6)"ou, o onoioq qtuv

q npoB),eyl qq ouor0,onq rclv npoi6vriDv rqq povd8uq (Sour Gas, Gasoline, LPG, LCCO,

Sfuir', Coke). Ol,eg or petuB),r1t6q nou 0eropq0r6w 6tr nrOcrvcbq va €Xouv eni8pooq otrq

,ropondur peruB)"qt€g eNo8ou ouprneprel"rl<pOqoov cog pretuBl"rlt6q eto66ou tou prow6l"ou. Or

petaB\t6q uur6q agopor5v tu l"erroupyrrd, lupartrlpronrd, tqq povdSo,q rcaocbq KOt rlq

r6t6tqteg qq tpo<po8oois ror tou rccrtul.ritq. Ta 5e6op6vcr fiou Xpt1olptonoq0qrcuv yro n1v ovd-

ntulq tou povrfl.ou el"q<pftocrv un6 tr1 BropqXovmr'1 piovd,6o FCC tov EA'|JE' A'E" Eyrco'tct-

ordoe,q Aonponupyou. Aqopouv to lpovrr6 8ruotqpru NofpBptoq 1999 - Iori)"tog 2000.

B) llprv XpllolpoTroul0ofv to 6e6opevfl, orn 8tsbtruoiu erpdOqolq rou vsupovrrcof dtrctrlou

crTroftu,Kpuvoqrcuv ps ro,tu),)"ql,o oto,'notrrc6 6),eyXo r't\ 6e6opr6vo Tiou qrov npoqo'vcbq

onotdl,eopa l"ov0gop€vcov pretprloecov 11 8uoLeitoupyioq n1q pov&6oq (outliers).'ET ot'ro rel"K6

orjvo)"o 6e6opLfvcrtv nepreile 225 oetptc, petprloecov. Xtq ouvd1slct rct 6e6op€vu rco.vovrrconorrl-

gqrcov [4]. fru ru 6e6opr6vu, eto66ou rcpiOqrce ro].ritepo vo, KovovtKonotq0oirv 6tor cbote vs,

61ouv 6)"eq or petap)"rit6q p6oq trprl 0 rccn tunrrcrl un6rcl"rori 1'

1s .ccr 6e6opr6vu e[oEou qtov crnopaitqto vCI, Trpoooppootofv petolu tcov trpcbv -1
rcu,r 1, 6e6op6vou 6i oto vtupovtKo 8irctuo XDnolptoTtoq0qre coq ouvo'ptnon orq ototpd8o

e(o6ou 11 unepBol.rrc( etponrop6vq (tanh). Eznni6ov yto vo l-tIV ,topoootoo'rotv npoBlrltrrutu

u*opuopou trr;v popcitv rou 6rrct6oD)) lr€ trq orcpaieq trp6g 1 rcsr *1 qg ouvdptqoriq e{o6ou, ri

K0vovrKoTroiqoq rcov 6e6opr6vc,lv e(o6oo 6"ywe ypo,ppircd petcr(ri tcrlv tipcbv -0.9 rcor 0.9. Me

uut6 tov rpo7to 6iveto,r rco.r neptocilplo Yt0, 6uvo,t6tqto, MVIS orcotel'fopuroq un6 to veuprovK6

airctuo petu tqv o),orl,r1pcoon rnq <pdonq crvdntu(r1q tou, 6tcv r),qOef v0. crvrtftsroniqer 6e6o-
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p6vc[ nou Bpiorcovtor e)"crqpcog 6[co ano rrlv neptoxr'1 tolv Se6opr6vcov nou x)TlotpoTrorq0qrcrv

oq <pdoq uvd,ntu(r1q rou'
Metu rqv Kcrvovrrconoirloq rouq rcr Ee6opt6vcr xtopiot4rcav oe 3 orlVo)"U: to ouvo)"o

erp60qoqg ( 150 be6otr^Lf,v*), to orivol.o ,,i6yxo, (50 6e6opt6va) rur to otvo)'o nrotonotqonq (25

6e6opfvu) tou Povt6l"ou.
y) H 6to,6muoto erSpeoqq rou 

5,0E-04 .:..::...,:.:.:::-. i:l) rr --r b,UL_U4 a:-.:,,:....r:.:':::-ri:

B6}"ttotouveUp0JV1Kori6rrruounepr-os,ooi't'
),u,prBd,vet tov npoobroploLto rqq opxi; o.o, oo lti*4 Utr_uq I

rercrovtrcrlg rou KOt rnv ltPoool)FoYrl , r, oo , -\t'tt''" i..,t.1,, -,,.. i:::.::.r'..!;:..r.,:,:: --r-IgdApo Erpd0qoqq

tov pupcbv rou. E(eto.orTll(s q nep[- :oro+it\\ t]1"=.;ilil;;;;J' 
,,

nrooll I,ttoq Kpuqnq otorBabcq' Ot ,5E oo ' \ . 
'

vcup6veq tulv ototBu8olv cto6dou rat 2 0E-04 \

::il::illr"" i';'ffi;lo",I,r*uun* rznpa 1. MSE otn ofv.tru crcpti'qoqs rr, c)"rr:v7,ou,r.t

orlq rou 6rrtr5ou enovcrl"upBcrv6tuv 
oiaipopouq upt0Foir'c Vcupti:vtov trlg rprrgrlq otorpndcg

Ntr:10 qopfq pre tiraqope'r6 ofvo)'cl *pX*cbv Baptbv r60c tpopri' T. t\irtrro not) rct-l)ouo[*(c

to el"d,ltoto o<pcrl"pru (MSE) oro oitl,o).o a)"Cy1ou, ()etlrpoitvtcrv to rchitr;po tiirruo YtO' rc)

ouyrcerprpt6vo uprOpo veupcilvolv orllv l(puql1 ototBcrau. Itrl ortvi;r;ta 8ortpra(ottlv t'f(r ttFrllLa

to I rcrt r1 rcrpuzrri,vo $tgbtrcuolo ,tnouoioptflavotcrv pr1;xpr qv trprl llim' t1 onoia ycvtxu

e(crpt'tut crnr5 to prele0oq rou ouv6),ou 6e6o;.r6vov KC{.1 tqv no}.rrn}"oKofl-lro rou npof}}"rlpLntog

Ko,r orrlv neplnrcooq pog ,irou 20. 4' Bfl-ttoto geclpcitat vsup.ovtK6 iii*'ru. flol) nspotlotdr(ct ro

el.d.poto ogatrpu trllg,m,n. Tn onotc)"i;optcrt'tqg napantr'trl iit*tjtrnoiug lupo,otti(ovtut oto

Exrtpo. 1. To veuprovrr6 8irtuo pr; 7 veupolvaq o'lv xprr9r] or.tfld6u rcop.uoicot; rq' ruiirrcptl

ol, pnnp,,pop&, q onoitr ruopouoru(crot orllv cn(r ;'tcvt1 nopal patpo'

ATIOTEAEI,MAT'A - IY MN EI'AIM A'I'A

Itov|Ilvgrulncrpouorri(ovtutyLrro}"r;gtrglurcr[}Lqti:gc'qoiiourupteyil)r1MAI{I':(Mr,:or1ttpu1
trig crn6tru'1g ttptlg 

',ou 
o7"rrr*cirv otpaipcr.,uu "'",, 1'L.vtclou)' R2 rut a' b' l-tr tllitr tcLr:trtcriu

pey6011 uvoqdpovtot orll B6)'ttotrl t;u0r:[u oc Dtuypappru AvcPu:vcitrrr;verrvi IIlrop]*;no1Lt:r't.rlv

Ttpcbv. Tu, a, b uvcr<pipovrclt orllv rc)-ior1 KOt orllv unoti;ptvouo{l rl'lg r;u0t;iu'q' Trou Yto tc')

<rdl.sto> povt6l"o npi:nttva elvnt I rut 0 trr'riototxa' otrA tu nupcndv(t) lt{;Y1;0ll trvttqrtl;1'r0r'rot

oto orivoLo Scsop6vrrtv TIou xpl-lotfto7i0tr10r1rt; Yt(I. rllv ntoronoitloll rolr povrl;)'orr- 'l'o oirvotro

cruro oTroq eivo,t ),oyrrc6 napouoto(ct ttq xr:tl)otepeg rtprfq-ouyrcpttlrti ptt: ttl oivo)"o r;rpLa0qoqq

rur el"6y1ou rou pLovt6trou, yeyovo, ouol.rtuup,tt'n, crgoir 6r:v ailt; llrlotptonotrl0ci ra06)"ou otq

e(obou u(vsr l3 rcut 6 ovrio.totxo Kot 1 5E-04 : \.
rcu0opiotrNcrv oro otd8to cnt)'oyr1g , ot oo , \;*KOUoPlorllNOV or.u ()Lttur'u (.,rvLVlIrb 

Iilii ' \_"*;{-*.l _:a-**-
rcov percrp)"r1trrrv etooEou rcat e(o6ou soE 0s i = ... .::: r,.:,::ri.

tou povtf)"ou. E(ero(ovrctt 8lrctuo pLc 0,0E+00

6t6<popouq uprOpouq veupdlvtrlv otqv

eocrlteptrq otorPd'5u (1)' fra
15 20 25

lIfvuraq 1. Itnttortra pcyr';0r1 yra rh0t; itta unir rrg r;(6doug totr [jt';trrtorotr ;rovti]'tttt

Sourgas L,PG Casoline T-CCO Slr"rr Clokc

MARE (%) 2,506 1,2tig r.089 2,185 l 5l7 0,33e

R2 0.831 {) 79ti

0J54
0.753 0.853 0,e07 0,9lJ0

0,791 0.7(r3 0.839 I,006
a 0,801

b 1,032 3.107 10.269 4,219 1,445 0.026
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6to6rrcsoiu eDpsorlg rou p6)"rrorou povr6l"oD. 01 rlFdq ftclvrrrlq rrrlv oro,rtortK(bv psye06v yl
our6 ro orivol"o SeiXvouv rlq 6uvar6rlteq ysviK€uoqq roD povr6l"ou KcLt eecoporivtot

rKovo7[orIflK6q.
Enrnl"6ov eyrvs uvd,)"uoq euuro0rioioq rcDv o,Trorsi',€opdrov rou 8rrctfou Fs 2

pe066ouq.. H pro crn6 out6g arpopd oro Eeircc1 yevrrcqq eni8puoqq GI [5], o onoioq nporcunter

olroKl€ronrcu, u.n6 trg ttp6q rrrlv Boprirv tou 6rrrr5ou. H 6e6tepq p60o6oq eivat q r),o,oorrq
p60o6oq petuBolrlg tcov pLeto,Bl,qtcirv ero6Sou oro €ripoq npritv rouq Kot q nopanlpnoq rqq

ouvo}"rrqg eni8pooqg orrq percrBl"qt6q eNoSou. To, onore)"foprcrtu Tcov 6uo pe066crrv outd,

ncrpouord(ovrcr,r oto XXrlpu 2. Ku or 6uo p60o5or o8rlyorlv oe nup6potu ouprnepdopors oq
rrpog rrg pLeroBlrpeq ps rrl peToh5tepq eniSpuorl. Or l"erroupyucdg nu,pdperpot 6ncog 11 napoyl
qq rpoeo8oofuq, 11 uvorcurc]"oqopiu, roD Koro]"6r1 KCI,r q Oepptorcpsois rcut q nieoq tou
ovnbpuotrlpo <poiveto,r vo 6ypuv tq peyahlteprl eni6po,on, y€yov6q nou oupqovei p€ tn
Broprqlcwmrl epnerpio yto r1'l ouyrcerprp6vrl trrovdbo.
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XXrtpa 2. Avd),uoq euuro0rioiag oto pfl"ttoro provt62"o pe rouq 6eircte,; GI rcsr tqv tururxq p60o6o
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