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Teyvinéc BeAtiotonoinong Project: I'evetixol alydprduol

1. EmxArorg

H nopoloa epyacio agopd tnv eAayloTOTOMGT GUVEETNONG TOMAGY UETABANTOV, YENOWOTOMVTAS YEVETLXO
aAyoprdpo. Xty nopoloa epyacio tpoonadioaue va BEATIO TOTOGOUUE TO GUVORLXO YedVO BLEAELCTC amd
éval 086 BlxTtuo, To omolo xaheiton va eEunEETHOEL éva TEOXAVOPLOUEVO OYXO OYNUATWY avd AETTH, EVE) OL
0deloelg Tou €youv TENEPACUEVT xou Teoxadoplopévn ywentixdtnta. H npocéyyion tou mpoPfAfuatoc €yive
Bdor doUévtog amd TNV exPOVNOT HadNUATIXO) UOVTEAOU YloL TO YEOVO BLEAELUONC NS XAVE XUXAOPOPLIXTC
xotedduvong, to onolo yenoonotinxe we cuvdETNon aELOAGYNONC YIdl TO YEVETIXO ahYOELIUO TIOU TOV EAO-
YO TOTOLEL.

1.1. Iopadotéa

Tao nopadotéa tng epyaciog anotehodvTol Amod:
e Trv mapoloo avapopd.
e Tov xatdhoyo scripts/, nou nepiéyet tov xdduxo tne MATLAB.

e To cOvdeopo pe 1o anodetiiplo mou nepléyel 6ho To project e tov xwdxa e MATLAB, tne avagopdg
X0l T TOPUOOTEA.

2. TENETIKOI A ATOPIOMOI

Ou yevetxol ahyoprduol (Genetic Algorithms - GAs) eitvou ahydprduot Bedtiotonolinone eunveuouévol and Tic
apYéC TNE PLOLXNAG ETLAOYNG XU TNE YEVETIXNG eEENENG. Xe avtileon ye pedoddoug Tou yenolonoloy
TEAYYYOUS, OTWS AUTYH TNE HEYLOTNE xadddoug, Tou Newtown xAr, ol yeveTixol alydpriuol anoteAody TeYIXES
ohxfg BedtioTonolnong, dnAadY| TNg eVPECNE TOU OAXXO) EAAYLOTOU ULt GUVIQRTNOTC.
Ou yeveTixol adydpriuol Aettovpyoly e T dnuovpyia evog mAnduopol mavmy Aoewy, érou xdlde Aoon ava-
TopLo TdTan 06 Eva Ypwubonua (didvuoua tapopétewy). O thnduoude eehiooeton Yéoa and enavolopBovoueves
yeviég, epapudlovtac Tic e€r¢ dladixaoiec:
e Yroloyiopoc xataAAnhotrntag (fitness evaluation): Kdde hoon aiohoyeiton Bdoer piog ou-
VEETNONG XATIAANAOTNTOG, 1) oTtolar TocoTxonolel Téco xolY eivan oe oyéon Ue To TEOBAnuL.
e Enuloy? (selection): Enéyoviar o1 xahltepec Moewc and tov tpéyovta tAnducud, ol onolec €youv
vnAdTeEN TAVOTNTA VoL TEPACOUY G T ETOUEVO. G TABLAL.
o Awactadpwor (crossover): Anuovpyolvton véec NIoelC p€ow cuVBLACHOD 800 YOVXOY AICEWY,
oVoLY VOOVTOG TOL YOROXTNELO TLXE TOUG.
e MetdAha&n (mutation): Ye opopéves Aoelc eqopudlovtal Uixpés, TUYUES TPOTOTOOEL MO TE VAl
otatneniel n mowahopopgpio Tou TANYLoUOL xan va anogevy Vel 1 Tay(dEVCT OE TOTXA EAGYLO TOL.
e Avtuxatdotaocy (replacement): O véoc mAnduoudc mou mpoxintel avTixooté Tov ToMd, cuveyi-
Covtag TN Sladaoto uéyet va ixavonondel xdmolo xpithplo cUYXAMoNG.

H ouveync enavdAndn autdv TV Sladixaolody emiteénel aTov yevetxd ohydprduo vo avalntioel xaL Vo Teo-
oeyyloel v xoAOtepn Suvaty ADon Yéoo 0TOV YWOREo TV THavey AICEWY. MTIC ETOUEVES Topyedpous Yo
TEPLYPAPOUUE TNY UAOTOINGT ATV TV BLaBXICLOY Yiot TNV Tapolod epyacia.

3. MAOHMATIKH AIATTIOQYH TOYT TPOBAHMATOY

To npdéBAnua povtelonotelton g eEAG:


https://git.hoo2.net/hoo2/OptimizationTechniques/src/branch/master/Project
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Metaf3Antéc Andgaonc
O pudude diéhevone oynudtwy & oe xdde dEOUO ¢ YLol TOUS N BEOUOUS BIVETUL WC:

r=[x1,T2,...,%n)

Xpovog xivnong oe xde dpdu0

O ypedvog dudoylone T; tou dpduou i cuVaETACEL Tou PLUUOD BiéAeuang elvou:

Ti(xi):tﬁ%, 0<ai<c, i=1,2....n (1)

Ci

2uvoAxog Yebdvog xivnong

O ouvoluxog ypdvoe Tiotal tou 0dixo) duxtiou elvou:

Tiotat = ZTZ($1) (2)
i=1

2t6)0¢

Elayiotonolnomn tou cuvolxol) yedvou Sldoyiong:

n n
. . . ;T
min Tiotal = min E Ty (z;) = min g 1 (ti + 1i;2> (3)
1=

=1 Ci

Eb6 Yo mpénel var Tovicouye tog xdvope tny utddeon 6Tl o yedvog T; apopd OAL TA OYHLALTA TOU XIVOUVTOL
T0 6ed0oPEVo GTIYULOTUTIO G To dpdpo 2. H expmvnon tng doxnong dev Eexadapilet av o ypdvog T; agopd to xdie
UELOVWUEVO Oynua 1§ OAa.. e TEpinTwon TAVIng Tou agopd To xdie Oynua EexweloTd ToTe T0 dpoloua Vo
a;T;

1—Zi
€

énpene va tpontontomnel oe: Y 1 Ti(wg)-w = Yy | ti + -, T0 0To{0 OUWS BeV ahNELEL TN cUUTERLPORS.

YO TOL EUPTUATA TNG EQYICTAC.
ITeplopioypol

1. Icopporia eloepyouévwy xou e€epyoUévwy potv oe xdie xoufo j:

Z xT; = Z T, Vj

i€incoming(j) k€outgoing(j)

2. Tleploplopde porg:
0 < ZT; < Ci, Vi

3. O cuvoludg pudude elcédou 6to dixTuo:

zn:xi =V
=1
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4. Y AOIIOIHTZH

ITpwv mepdoouye 6NV TaEOLG(NCY TWV ATOTEAECUATOY, xahd Yo fTay vo tepypdouue Tic e€elxTinég SladL-
xaoiec mou ypnowonooope. Ilio cuyxexpiéva otny Tapoloa epyacia vhoTotooue éva Pedyo Ue otoepd
apriud yevenv. Xe xdlde yewd tou Pedyou:

o Extelolye ) ouvdeTtnomn XATAAANAOTNTAC 1) oTola ATAMS YENOWOTOLEL TN Hordnuotixy Lovieho-
noinon nou meprypddaue oTic e€lomaoel 1, 2 yio var a€lohoyYRoEL TN LVOAXT am6dooT) Tou TAnucuol. Me
QUTO TOV TPOTO €YOUUE TOV YPEOVO GE XA¥e BEOUO OAAG XL TOV GUVOAMXO YEOVO YLot X3¥E €va YPWUOCWUA
EeywpEo TA.

e 'Encita extelolye dractadpwon. I'a to oxond autéd tadivopolye tov TAnduoud ue Bdor tn cuvolixy
IXAVOTNTOL X0t BLOAEYOUUE TIC WoEC XahUTERES AUoELC (Ypwuoomuata). AUuTd To YpNoLLOTO00UE WS YOVE(C.
Me tuyoaio TpoTO emAéYOUUE B0 — 800 xde Popd xou and auTd To LeLydpl dnuiovpyolue dVo tawdd. To
xade moudl dnuiovpyeiton pe ™ uédodo g Staxpeltig SitaoTavpwong. Edd va todue nwg to 6o
HEYSAO xouudTL and Tov xdle yovéa Yo nepdoel oto xdde moudl To emAéyouue pe tuyaio TeodTO.

o 'Encita ohoxAnpcyvouue 1) Sodixacior avTxatdoTaoy, YeNoHoTolOVIaS TN CTeaTnY Xy 4. Anladr
XEATAUE TOUG YOVEIC X0l GUUTATPMVOULUE TO 20 o6 Tou TANYUCUOU Ue T ToudLdL.

o Téloc exterolye tn Srodixaoia TNe LETEANAENC. e auTh T Sladixaoior CUPUETEYOLY OAAL TOL Y PWUOCHOUTA
xan ebvan tuyodo gawvouevo. Me Bdorn poc npoxadopiopévne mdovotntag EMAEYOUUE YEWUOCOUATI OTo
6ho tov mAnduopd xou Toug oAAGLOLUE TNV T Ul Tuyaiog Topauéteou (ypdvoc déleuone and éva
dp6uo). H véa Ty emhéyeton méh Tuyaio.

5. EKTEAEZH - Y YMIEPI®0OPA

I v extéleon tou akyderdpou xivnirxaue o 800 xatevdivoelg. And tn plo xpatiooue otodepd oV TAN-
YUOUO XL TORATNEHCOUE T CUYXALOY) TOU aAYOELIUOL Yia BlaopeTinés TMavOTNTES UETAAAAEEWY XaL Ao TNV
AN xpathooue TNV miavoTnTo oTordEEY| Xk BOXUACUUE DLAPORETIXG APLIUO YEWUOCHUATOV.

5.1.  Ytadepdc apriuoc YemUOoWUATHOY

[Mopoxdtey oto oyfua 1 gaiveton 1 mopela odyxAlong v TNV TewTN neplntwon. Ed® xpatrioaue tov mindu-
opd oo 50 xon doxudoape davotntee 0.2%, 0.5%, 1% xou 2%. EmihéEopme apxeTtd mixpés TLULES Yol
TlavoTNnTES WOoTE Vo pavel xaAVTEpA N CUKTERLPOEE Tou aAyoptduou. Ilupatneolue twe
yia ey movotnta o alyopripoc yeeldletar TOMES YeveES Yoo va ouyxhivel. Ernloneg, delyvel va xolhdel oe
xdmowa uo-BéATioTn Aoom yio apxeTég yevedg. Kan ta 800 autd yopoxtneioixd BéBono eAaTTOVOVTOL UE TNV
av&non e mdoavdTnToC.

No onuewdooupe €86 6t 1 adénon e mavdtnTag YETEANAENE ALVEAVEL EAEYLO TA TN UTOAOYLO TIXY| TOAU-
TAOXOTNTOL TOU oAy beLdUou.



Teyvxéc Behtiotonoinong Project: I'evetixol alydprduol
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Sy 1 Dhyxpion tne pedédov pa oradlepd mindvoud 50.

5.2.  Yrtodepn mbavotnto ueTtdANaE NG

[Mopoxdtey oto oyfua 2 gaiveton 1 Topela oUYXAMONG Yior TNV TeWTN TepinTtwon. Edw xpathioaue tny mdavdtnta
oto 1% xa doxwdoope TAnduopole twv 26,50,76 xou 100 ypwpoonudtwy. EmiAéEoue mdAt apxetd
WIXEES TLEG YLA TOV TANYUVOWUO WO TE VA YAVEL XAAVTEEA T} CURTERLPOEA TOL AAYOpLIKOU.
Ouolwe mopatneolpe mwe wxpol TAnduoupol yeerdloviar TOAES YEVEES Yia VAL GUYXAIVOUV XaL OL HETUAAGEELS
Tapoucidlouy andtoueg petaforéc. Meyahitepolr mAnduouol dune gaiveton 6tL fondolv apxetd o TNy cUVORLXN
mdavotnTa etdAioéng npog T BéATioTn Ado.
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EyApo 20 Diyxoon e pedddov ya otadeon; mbavérnyra perdrrabne 1%.

Na onuewdcoupe €8¢y 6TL 1 ad€non tou TAnuopol ALEAVEL GNUAVTIXNA TN UTOAOYIC TIXH TOAUTAOXOTNHTA
Tou olyoprduou. T'o autd To AOYO, OTKC PalveTal Xou GTO ToEUXATL Ty AU 3, elval TEOTWAOTERO Vo emhéEouUUE
REYAAN TOaAVvOTNTA LETAAAAENG UE OYETIXA Uixpd TANVLo6. ‘Onou BAénoupe g o ahyoprduog
CUUTIERLPERETAL OEXETA XOAS axOUa ot PE Uixpd TANGuous. Autd Yo pog BKOGEeL Y yopn oUYXAICT) UE ONUOVTLXS

ULXEOTEQRT UTOAOYLO TIXT] TOAUTAOXOTNTA.
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Imdvoude: 36, Iidavdéryra: 10%

BxApo 3: Xlyxoion e pedédov yia vynin mibavérnra perdiadne.
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6. XTYMIIEPASMATA

Yuvodilovtag, 1 yeron tou yeveTxoL alyopidumou yia ) Beltiotonoinon Tou ypdvou SLEkeuang EVOS
08100 BIXTLOL ETEDEIEE TNV XAVOTNTA TWV EEENXTIXOY TEYVIXWY va dlayelptlovton ouvieTta TeoBAAuaTa Yweic
VOL AMOUTOUVTOL TAEAYYOL 1 GAAES avohuTiXEC pédodot. And TNV avdAuoY TWV ATOTEAECUATOY, TOQUTNENCOUE
TS 1N TIVOTNTX RETAAAAENG X TO kEYEDVO0G TOL TANIVOWUOU enNEedlouy GuecA TN CUYXALOT) XaL
™V anddocr tou ahyoplduou. Muxeée miavotnteg uetdhhaing odnyolv oe o apYr cUYXAOT, EVE auENUévog
hntuopde mapéyel xohiTepr e€epElVNON TOU YEOU AICEWV AN Ue UEYUAUTERO LUTOAOYLOTIXO X6 ToC. Ta
anoteAéopata BelYVOUY WS Uil LOOPEOTNILEVTY] ETLAOYY) TARPALETEWY EMUTPENEL TN BEATIOTN XUTAVOUN
NG XUXAOQPORLAG, UEWDVOVTUC CNUAVTIXG TOV GUVOAIXO Ypeovo Bidoylong. Enopévmg, ol yevetxol ahyoprduol
anoTEAOVY Wal AMOTEAECUATIXY) ETLAOYT Yl Tapdpota TpofAuata BeAtiotonolnong, ewdwd 6tav 1 diatinwon
Tou TEOBAAUUTOC BV ETUTEETEL XAACIXES UordnUoTIXéS HeEVOBOoUC.
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