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«Eav talg yAwooalg twv avlpwnwyv AaAw Kal Twv ayyéAlwyv, ayannv &g
N €xw, véyova XOAKOG nxwv 1 kUpBalov alaldalov. Kot gdv €xw
npodnteiav Kot L6W TA LUOTAPLA TTAVTA KAl TTACAV TNV YVWOLV, KAl €AV
EXW TACAV TNV TIOTLV, WOTE 0pn pHeBLoTAvVELY, ayamnnv & pn €Xw, OUdEV

ELUL.

«Av E€pW va AW OAEC TIC YAWOOEG TWV OVOPWTTWY KAl TwV ayyéAwv,
aAla Sev €xw ayarn, TOTe €ywva oav &vag apuxoc XaAKoc mou Boullel n
oav KUpBaAo mou Eekoudaivel pe Toug Kpotoug tou. Kot av éxw Tto
xaplopa va mpodntelw Kat yvwpllw OAa ta puothpla Kat OAn T yvwon,
KOL av €Xw OAN TNV TOTN, WOTE VA METOKWVW HE TN duvaun tng okoun

Kol Ta Bouva, oAAA Sev £xw ayarn, TOTe dev elpal TIMOTe AmoAUTwWE. »

AnootoAog twv EBvwv NavAog

(A' KopwvBioug keg. ty' otiyot 1-13)
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TNV €MoXn TG Ttaxelag avamtuéng tng texvoloylag 6ev Ba umopouoe n yewpyia vo pnv

0KOAOUBNOEL KAl auTr TNV TPOXLA TG avamtuéng Kot eEEAENG. H ouvimapén HeyaAwV YEWPYLIKWY
HNXAVNHATWY 600 KAl ULKPOTEPWY, TILO EVEALKTWY KOL 000 TO SUVATOV QUTOVOUWV €lval n Taon mou

ETUKPOATEL OTNV oUYXPOVN YEWPYLA.

H Bewpeia tng yewpyiag akplBeiag €Swoe To Evauopa yla TV mpowOnaon TexvoAoyLwv Kat Thv
XPNON OUTOHATWY CUCTNUATWYV amod Toug YewpyoUg, Tou odnyoUv otV HEelwon Tou KOOTOUG
gpyaociag, xpOvog Kal XpAHaA, OTNV HUElwon TWV YEWPYLKWY UTIOAELUUATWY Kal otnv Helwaon tng
pumavong tou TePLBAANAOVTOG YEYOVOG TIOU OTOCXOAEl €VTIOVOTOTA TNV ONHEPWVN KOWwvia Ko

YEVLKOTEPO OAOKANPO TOV TTAQVATH.

H mapoloa epyacia gival plo mpoomabela avaoKOmnong TwV POUTOTIKWY EGAPUOYWY OTNV
YEWPYLA KAl OTLG TPOoTtdBeleg aAAA KL OTLG LOEEC TTOU SlvovTal YLo TOV EKOUYXPOVLOUO TNG EVIATIKAC
vewpyiag. Xwpiletal oe 7 keddhata émou oto Kedpalalo 1 ylvetal pLa YEVIKN €l0aywyn otV évvola
™G Popmotikig, ta €idn kat tov tPomo OSoung kat Asttoupylog twv poumot. Xto Kedpdhawo 2
TIAPOUGLATOVTAL KATIOLEG BLOUNXAVLKEG POUTIOTLKEG EPAPLOYES mou PBpiokouv edapuoyn oe
Sladopoug Topeic TNG olyxpovng Kowwviag. 2to Kedpdlato 3 yivetat avadopd oe Siadopeg
edaployEG Tou Oa UmopoUoe va EXEL N POUTIOTIKN otnV yewpyla. Zto Kedpdhalo 4 mapoucialovial
POUTIOTLKEG ePaPUOYEG TIOU €Xouv avantuxBel otnv yewpyla. 2to Kepdlato 5 enefnyeital n évvola
™G Mpooopoiwaong kabwg yivetal Kat avadopd oto TPOmo XApa&ng TPOXLAC O YEWPYLKEG EPAPLOYEG.
210 Kedpdalato 6 mapoucLaletal To APXLTEKTOVLKO AOYLOULKO TIpOypappa yio Poundt Newpylag. TEAOG
oto Kedahato 7 yivetal mpooopoiwaon Kivnong pOUTOTIKOU QUTOVOUOU OXNHOTOG OE aYpOKTNLA OTNV

nieploxr) Kopwrtiou vopoU ATTIKAG.
Kopwri 2011,

Kwvotavtivog E. KoAutétoag
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Evyapiotieg

210 onuelo auto Ba Beha va ekdppdow TIg Bepueg Kat ek BaBoug kapdiag euxapLotieg pov otov
e€aipeto emotpova kat avBpwro, emiBAenovta kaOnyntr pou aglotipo Ap. Inupidwva Oouvta yla
v BonBela mou pou mapeixe oTNV opyAvwaon Kot cuyypadr auTAg TG epyaciag Kabwg Kat ylo Tov

TPOTO e ToV omolo cuvepydoTtnke padl pou!

Oa Bela va guxaploTHow OAoUC aveEALPETWE TOUG afLOTIUOUG KaBnyntég mou éAapav HEPOG
oto Metamtuxlako Mpoypappa Zmoudwy yLo TLG TTOAUTLUEG EUTIELPLEG KAL YVWOELG TIOU QTTAOXEPOL [LOG
npooédpepay, WOLatEpwG 6 toug K. Kitta Kwvotaviivo kat tov SteuBuvty tou epyactnpiou

«TewpyLkng Mnxavoloyioag» k. FEuto @sodavn.

Akoun Ba nbela va euxaploTow KAmoLoug amod to M.IM.Z. mou Ye TV cupnepLdopd Toug, UoU
€6woav v gukatpia Kot TNV adopun va unv aoxoAndw pall toug aAAd wg ek BAUATOG VA EPpY0OTW

yla €va T0o0 evladépov Bépa petamtuylakng epyaciog!!!

Agv Ba nBela va Eexdow, kaBwg Ba amoteAoUoE aXoPLOTIA VAL LNV EVXAPLOTHOW TOUG AELOTLLOUG
Kuploug Anuntplo Mapdadopo, umoPndlo Sdaktopa tou A.M.O. Kal tov K. Kwvotavtivo Tpéooo
peTamtuylako doltnth tou MNav. O@scoaliag yia thv BorBeta mou pou mapeixav kabe dpopd mou Toug

{ntovoa!

TéNoG, pa OxL Tedeutaial Oa RBela va euxaploTiow TV cUIUYO Lou Zodia yla TNV UTIOMOVH Kall

TNV avoxn mou pou €8elée, To 6Ao auto Staotnual
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KepdAaio 1°

1. Poumotikd Xvotijuata.

I 1.1 Etoaywyn.

H xprion poumotikwy CUOTNUATWY Eival EUpeiat 0 OA0 To @aoua TNG ouyxpovnG {whng Kat n
QUTOUATOTOLNGCN TIOU EMITUYYAVETAL UE TNV XPHON TWV POUTTOTIKWY CUOTNUATWY, QITOPEPEL UEYAAN

Kol TayUTEPN TTAPAYWYI) UE OXETIKA UIKPOTEPO KOOTOG.

H rapaywyikn dtadikacio Exel autouatomoinFel Ue TN xpPrion TWV POUTIOTIKWY CUOTNUATWY
To ortolat UITOPOUV VO TPOYPAUUATIOTOUV EEXWPLOTA 1) Vo EAsyxToUV amo éva KEVTPLKO UTtoAoyLoTr) —
EYKEPaAOD. O EAeyXOC TWV POUTTOT YIVETAL UEOW EVOG ULKPOETIEEEPYAOTH) OTAV AQPOPd TOV EAEYYO EVOC
UOVO POUTTOT, EVW OTNV TTEPINTWAN EVOC OUVOAOU POUTTOT OL EMEEEPYATTEG TOUG EAEYYOVTAL QO £V

KEVTPLKO umoAoyLotn.

I 1.2 I'svikd yiax tTyv Poutmotiki.

ZEKLVWVTAG TNV EPEUVA UG TTAVW OTO QVTIKEIUEVO TNG POUTTOTIKNG Y MPETEL APYIKA VL
SwoouE Eva 0pLOUO YL TNV EVVOLA TOU POUTTOT. Q¢ pourot Ga opilaue Ul QuTOUATH CUOKEUN N

UNXAVIOUO TToU eKTEAEL epyaaie mou ouvndwg yivovtal amo avipwitoug.

TO QUEPLKAVIKO (6PUU POUTTOTLKIG OPILEL WG POUTIOT TO EENG:

Eva pourot eivat évag emavampoypouati{OUEVOC TTOAUCUVOETOG XELPLOTIC, TTOU EXEL
oxeblaotel yla  vo  UETAKLVEL, EpyaAeior 1) ELOIKEUUEVEG OUOKEUEG UEOW  UETABANTWV

TIPOYPOUUUATIOUEVWY KIVAHOEWV YL TNV 000N TOLKIAWVY OTOLXELWOWY EPYATLWV.

-12 -
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I 1.2.1 Iotopikn) avadpoun twv poumnort.

O «0poG» POUTTOT TPOEPYETAL amo Tn TOEXkn AE€n “robotnik” n omola uetagppalduevn
onuaivel epyalouevoc. Me autn tnv ovouaoia eLonydn apxikd os uta Seatpikn napaotaon tov 1920
arto tov Jeatpiko ovyypapea Karel Capek. Qotooo, n totopia TwV POUTTOT avayeTal TOAU 1o miow

totopika (BAaoong NikoAaog, Kpritn 2007):

o O Apxutac o Tapavtivog (428-347 m.X.) Ayetal MwG KATAOKEVXOE UL UTTAUEVH pUnxovn
(meTounyavn N MEPLOTEPQ) MTOU KLVOUVTAV UE ATUO KOl UTTOPOUCE va SLavVUCEL armooTaoc!)

UEXPL Kot 200U.

e O Mnyaviouog twv Avtikudnpwv (150-100 m.X.) €ivat o apxatdtePOG AUTOUATIOUOG TTOU

owletal kat umopouoe va npoBAEYeL Tic B€oeLC TwV mMAavnTwy.

o O Hpwv o AAeéavépeuc (10-70u.X.) KATAOKEUAOE TO MPWTO TTPOYPAUUATI{OUEVO POUTIOT: EVAL

QUTOKLVOUUEVO TPIKUKAO.

o O ApaBac Al-Jazari (1136-1206 u.X.) KATAOKEUQOE TO MPWTO AVIPWITOELOEC POUTIOT: EVal

TIPOYPUUUATI{OUEVO TUUTTAVLOTH.

e O IltaA6g Leonardo da Vinci (1452-1529 u.X.) oxebiaoce (kat (OwC KATAOKEUAOE) Eva
avIpwItoeLSEC PoUnOT e tavorAia. To PoUrTOT UITOPOUCE VO AVAONKWVETAL KAL VA KLVEL TA
XEpLa kat To Ke@aAl Tou. Eivat to maAaidtepo oxedio avIpwnoetdboug pouUnoT mou owletaL

w¢ onuepa.
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e To 1738 o laAdog Jacques de Vausanson KOTAOKEUQOE ULO POUTTOTIKI) TTATILAL TTOU E(XE TN

SuvatoTnTa va TPWEL OTTIOPOUC KaL VO KOUVAEL TA (PTEP TNG.

e To 1796 o lanwvac Hisashige Tanaka KATAOKEUAOE POUTIOTIKOUG WUNYXAVIOUOUS TTOU

uropovoayv va oepBipouv toal 1 va {wypapioouV yLanwVEKA LOEOYPAUUATA.

o To 1898 0 3épBog Nikola Tesla napouoiaoce to npwto tnAgxetpL{opevo rmAoio.

e To 1930 n etawpia Westinhouse Electric Corporation (H.I1.A.) kataokeudlel 1o avIpwoeLOES

POUTOT Elektro mou umopouUoe va AQ, va TTEPTTOTA KAl VO KATVIJEL.

o To0 1942 o0 Pwoo — Aueptkavog Isaac Asimov etoayet tnv Aé€n robotics oto yxpovoypapnuo Tou

Runaround.
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e To 1948 kataockeualetal TO MPWTO QUTOVOUO Pourot Elsie oto mavemiotiuto tou Bristol

(AyyAia), mou kwvouvtav ue Baon epediouata mov AauBave amod aodnNTNPeg PWTOC.

e O Auepwkavog George Devol kataokevace to 1954 10 mMpwto oUyxpovo, Ynelakd

npoypauuati{ouevo pounotiko Bpayiova Unimate.

e H etaipia General Motor (H.M.A.) ayopaletl kai eykadiota to mpwto pourot Unimate to

1961. To pouUmoT XpNOLUOTTIOLONKE YLa EKPOPTWOI UETHAAOU aTto pLa unyovn xutnpiou.

o To 1985 n mpwtn QUTOVOUN MUNXOVH POUTTOT TEPTIATHUATOC AVAMTUXONKE OTO KPATIKO
mavenmotiuto tou Oxdto. To EUNMPOCAPUOOTO QUTO OXNUA UE QVAPTHOELG NTAV Eva
TIPWTOTUTTO OXNUATOC TTOU OXESLAOTNKE yla va Asttoupyel o€ avwuada 5apn mou Sev sival

npoorneddoiua ue to cupBartika oxnuata the emoxnc. Eixe vgoc 3,3 . kat Bapog 3200kg.

Oa uopoUae vo xpnotluomotnIel e Evav EMOMTIKO TPOTTO EAEYXOU 1) UE EVA AUTOVOLO TPOTTO.
2T0 poumot auto eixav tomodetnVel mavw amo 80 aiwocdntripeg, 17onboard single board
YroAoytotecg kat pta unxavn potooukAgtac 900c.c. ue toxu 50kW (70HP). Eixe tpeig Actuators
oe kade gva ano ta £ modla mou Tou mapeixav ouvolika 18 Baduouc eAeudepiag. (n

obnynon ywotav Ue TNV xprnon USPAUALKWY CUCTNUATWY).

e To 1996 n Honda kataokevaoe to Honda Humanoid, éva poumnot ue 6Uo modia kot SUo
Bpayioves mou oxeSLAOTNKE yla Xprion OE EVA XOPOAKTNPLOTIKO €0WTEPLKO meptBaAlov. To
npwtotumno {uylle 210kg kat gixe 30 Baduouc eAeudepiag, eival eEomALOUEVO UE KAUEPEC,

YUPOOKOTILO, aloONTHPEG SUVALING OTOUC KXPTTOUG KOl TAL XEPLAL.
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I 1.3 Eién Poumor.

Me v napodo twv xpovwv kot tnv €EEALEN TNGC POUTIOTLKIC EMLOTAUNG TPoEkUYav Stapopa
€lON pOUMOTIKWY CUCTNUATWY KL UNXOVIOUWY, Ta omola SLa@EPOUV TOOO aTn LOPEH 000 KoL Ta

EMUEPOUC UTTOOUOTHUATA.

Ta omoudaiotepa €(6n poumotikwy unyaviouwv eival (Baotdeladng Xpriotog, Osooalovikn

2010):

e Pounort oradeprc Baong: To POUTTOT AUTA ANOTEAOUVTAL QITO OTEPEN KAL OTATEQT TWUATA
Tou guvééovtal Uéow apBpwoewv kat oxnuatilouv pa kivnuatikn aAvoidba. H aAvoida
QUTI) EXEL TO €V AKPO KLVOUUEVO VW TO dAAO ival makTwUEVO oTn yNn (xwpo epyaociag). Ztnv

akOAouln elkOvVa TOPOUCLAETAL EVOAC XAPAKTNPLOTIKO POUTTOT otadeprc Baonc:

Ewova 1: Biounyavikog Poumotikog Bpayiovag.
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o KiwvoUueva pounot: yapaktnpilovrol Ta pOUNOT TToU €YouV T SuvatoTNTA VA UETAKIVIOOUV
O0Aa ta onueia tou unyaviopou toug. H SuvatotnTta aUTH TOUG TTIPOCQEPETAL UEOW ELOIKWV
ovotnuatwyv mpowsdnong, ta omola umopel va eival €ite TPoxol, MPOMEAEC ) akoua Kol

Unxavikd roda.

2T1¢ akOAoueq elkoveg mapouatalovtal SU0 (6N KIVOUUEVWY POUTIOT:

"

Ewkova 2: Poumnot nepLoplonevne Kivnong otadeprc tpoyiag os xwpo epyaociog (Automatic Guided Vehicles)
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Ewkéva 3: AUTOVOLO POUTTOT LUE TPOXOUG.

e Badifovra poumot: xpnoLLomoLoUV UNYaVIKA TTOSLa yLa TNV Kivnaon ToUS KalL OXL TPOXOUG.

Eikova 4: Poumot autovVoUOo UE UNXaviKa modia
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o  Evaépla pouUmort: MPOKELTAL VLA N EMAVOPWUEVH LTTAUEVA POUTTOT, OMWG EALKOTITEPA KoL

agponAava ko ouviBwWE XpNOLUOTOLOUVTAL YLO. OTPATLWTLKES EQAPUOYEC.

Ewkova 5: To poumnot HELIOS tng NASA.
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I 1.4 Avarouia Twv poumor.

To pourmot cuyva maipvouv tnv avdpwrtivn Hopen, Oxt TOoo otnV eEWTEPLKN ELKOVA 000 OTOV
TP0mo Asttoupyiac. Na mdpa moAAd ypovia oL EMLOTHUOVEC TpoomadoUoaV Vo avamapayouVv To
avipwrivo ocwua, va SnULoUpynocouV UNXAVEG UE vonuoouvn, SUvaun Kal UnxaviouoUs QUTOUATNG

aiofnonc tou neptBaidovra ywpou.

2TNV MPayUATIKOTNTA UNTAPXEL Ula Slapwvia w¢ TO MPo¢ TL gival éva Pourot. YIApxeL n
arron OTL TO POUTTOT Eival ULO AUTOCUVTNPOULUEVH UNXAVH TTOU XPELALETAL TTEPLOTAOLAKA EVTOAEC QO
TOV KUPLO TOU Yl VA EKTEAECEL KATIOLEG AELTOUPYieC. Eva auToouvtnpouuevo robot €xel ouotnua
EVEPYELAG, eYKEPAADO, aUuoTnUA Kivnong, modla — TPOXOUG KOl CUCKEUEG SLOXELPLONG QVTIKELUEVWY
Onwc¢ xeépta. H ouykekpluevn Lop@n Pourot eival autoouvtnpouuevn kot dev Baoiletal o€ kamolo
aAdo unxaviouo yila tv Asitoupyia tou. Eivat oAokAnpwUEVO TOOO ECWTEPLKA 000 Kal EEWTEPIKA.

ATTO TV dAAn nAsupa Exoupe tnv dmoyn mou oTLONTTOTE KLVEITAL UE TNV LOXU KLVNTHPA YLoL Va
EKTEAEOEL OUYKEKPIUEVEG EPYATIEG TTOU poLalouV e avIPWITIVES TTPAEELG elval pourtot. H dtaouvbdeon
TOU POUTTOT UE Ta Opyava EAEyxou yivetal Ue kaAwdia, UTEPUBPECG aKTIVEG Kol padlokuuata. QoTooo

TL KAVEL EVa POUTTOT VA SLAPEPEL QTTO ULDL UNXOVE;

A¢ Jewprioouue TO POUTTOT OOV OMOLXONTIOTE UNYOAVI TIOU OVTLYPAPEL Kol EKTEAE(
avipwriiveg evépyelec. Ol AELTOUPYIEC TTOU UAC NPOPOUV OE EVA POUTTOT OITOTEAOUV ULA UEYAAN
VKOO Vo akoUV You¢ KatL va avtidpouv avaioya, va MEPTTATOUV, VA ONKWVOUV QVTIKEIUEVA KaL Vo
atoavovral kamoleg meptBaAlovtikég ouvinkeg onwe Yepuokpaoia kat wTtslvotnta. Emiong otav
QVOQEPOUNOTE OE EVA POUTTOT UTTOPOUUE va To JewWPNOOUUE WG Eva ouotnua aveédptnto kal
QUTOVOUO TTOU UITOPEL va TTpoypauuatiletal autovoua kat va uadaivel amo to neptBaAiov tou kat va
QUTOOUVTNPEITAL N Elval Eva oUOTNUA KIVNONG TTOU EAEYXETAL Kol EKTEAEL TIC (SLEC EVEpPYELEC. AKOUn
UImopei va givat kat évag eAsyxouevoc Bpayiovac. To kadéva tedika Sev eival mepLOaOTEPO N ALlyoTePO

POUTTOT Ao To aAlo.

OAa ta pourot dev éxouv oxedlaotel va kivouvtal oto £6a@og. Mepika €youv axedlaotei va
Kwouvtal o otadepn tpoxla kot va Staxelpifovral avtikeiueva. Ol TEPLOCOTEPOL TUTTOL POUTTOT
Bpiokovtal totodstnuevol oe otadeprn) Baon Ko EKTEAOUV OUVEXWC Kal UE UEYaAn akpiBela tnv (Sla

enavadauBavouevn epyaocia. (NikoArig Adavaotog, Osooaovikn 2010)
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I 1.5 To oua tov poumor.

To owud TOU POUTIOT O QVTIOTOLXIA UE TO QVUPWITIVO OWUA TIEPLEXEL OAd Ta {WTIKA
ouathuata mou xpetalovral yia tnv Asitoupyia tou. MepLkAgiel OAa Ta NAEKTPIKA Kol NAEKTPOVIKA
ouaTHUATA. 2TN PUON ETOL KOL OTN UNYOAVLKI UTTAPYOoUV SU0 UOPPEC Souwv: n evOOOKeAETIKN doun Kal
efwokeetikn doun. Stnv @uaon ot ouvinkec dtaBiwong kot emBiwong kadopifouv to Tpomo dourg to

(610 LOYUEL KL UE TA POUTIOT AVaAoya UE TO YWPO AELTOUPYIOG Ko EpyacioG opileTal Kot ) Hop@ TNG

dourc tou.

I 1.6 Kataokevi) Twv poumoTt.

Ta pourtot ouvniBwe kataockevalovtal ano nAactiko, VAo n uetaAdo avaloya ue 1o €idog
KaL tnv xprion toug. Yrapyet n duvatotnta va dnutoupynBoulv onotadnmote oxnuata. Xto nAaioto tou
POUTTOT UITOPOUV VO TIPOCOPUOCTOUV KIVNTHPEG, UTTATAPLEC, NAEKTPOVIKA Kol NAEKTPIKA KUKAWUQTA.
To uéyedoc¢ kaL t0 OYNuUo UMOPEl va TOLKIAEL, Kot Tto pEyedo¢ amo Uovo Tou Oev UmMOopeil va

npoadlopilel Tnv vonuoaouvn kot tnv SUvaun oUTe Kal TI¢ SUVATOTNTEG TOU POUTTOT.

I 1.7 Zvotnua Evépysiag.

H o Stabebougvn popn tpopodoaoiac — mapoxrG EVEPYELAC TOU POUTOT Elval UMATAPIES 1
Tpoodocia amd TOo nAekTpikO biktvo. Qotoco autd OSev onuaivel ott Sev  umopouv va
xpnowomnotndouv aAAng popEnc evépyela Omwc nAtakr. Ta pourmot €xouv SU0 LOPEQEG LOYUOG
nvevuatikn (xpnon agpa) kot vdpavAikn (xprion AadioU) kat yia va Asitoupyrioouv yivetal xprion

avtAiag n ortoia odnyeitat amo évav nAEKTPLKO Kvntrnpa.
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I 1.8 Xvotnua Kivnorng.

Optouéva pourmot Sev elval oxedlaoueéva woTe va KLVoUVTAL OTO XWPO, QUTA TTEPLKAEiOUV
TOoUG Bpayioveg MOU EKTEAOUV EPYAOIEC OTO OUYKEKPLUEVO YwpPOo Epyaociog. ETOL To pOUnOT autd

TIEPLEXOUV CUOTHUATA K(vNOong mou odnyouvtal armo Eva KLVNThpa.

Yrapyouv e ta pourmot mou kivouvtal Ue modia, e coBapd npoBAnuarta toopporiag Adyw

ToU aptduou twv nodtwv kadwc kat mtpoBAnuata dtataénc yla tnv kivnon Wnpog Kot miow.

Ot tpoyol wotooo ammoteAouv TV Lo Stadedouevn popn Kivnong Twv KIVOUUEVWY POUTTIOT.

To POUTIOT UITOPOUV VA EXOUV OTTOLOSNTTOTE APLILO TPOXWV.

I 1.9 Zvotnua AteOntipwv.

BoOIKO KOUUATL TNG AELTOUPYIOG TWV POUTIOT E(VaL TO CUCTHUN alodNTHpwV apou eival auto
JTOU KAVEL TO pOUTTOT va avtidauBavetal to eptBaAlov tou. D00 MEPLOCOTEPOUG ALOTINTNPEC EXEL EVa
POUTTOT TOOO 7o kKaAd umopel va avtidauBavetal kot va xewpiletal to neptBaidov tou. Autn n

Suvatotnta aAAnAenibpaonc KaVeL Ta POUTTOT va EKTEAOUV EPYATIEC akpLBeiaC e EUPUT) TPOTTO.

I 1.10 Yvokevég Eé6bov.

JUOKEVEG £E060U €VOG POUTTOT F€WPOUUE Ta OTOLYELQ EMIKOIVWVING TTOU MOPAYEL TO POUTTOT
1po¢ 1o meptBaAdov kat auto umopel va eival uta 09ovn urtoAoyLoth ) akoua kat pute ewtodiodog. To
TTLO ONUAVTIKO OUWE KOUUATL TNG AELTOUPYING TwV POUNOT elval n Suvatotnta avanpooapuUoync Kal
emavoaoyedlacuol eAgyxou, n kavotnta SnAadn va kpivel, va amopaoilel kol va eKTEAEL Epyaoiec

avaloya kade @opa ue To eEWTEPLKO MepLBaAlov kal TI¢ cuVONKeG epyaaiac.

I 1.11 Ta Baocika eéapTHUATA EVOS POUTIOTLKOV CUCTIUATOC

e O unyavikol cuvbeauol

e Kwvntnpec ko atolyeia uetadoonc kivnong (ypavalla, (UAVTeG KTA.)

-22 -

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 09:40:55 EEST - 18.216.131.50



o Awgdntripeg
e FAeyktéc
e Interface tou xprnotn

o  Movada uetatpornric Loxyvog

B 1.11.1 Myyavicoi ovvésopot ysipiopov.

ArnotedoUvtal amo €va oUVOAO GKOUITWY OUVOECEWY mou ouvdéovtal Ue TS apTpwoels. Ot
apUpwoeLs eival ouvnBws MEPLOTPOPLKES 1] oAiovnong. H mio akpaia ouvdeon kadeital ouokeun

entibpaonc téAouc (end effector).

HOUSING OF LOCAL ELECTRONICS
AND MICROCOMPUTERS

Ewova 6: End Effector

1.11.2 Kivntnpeg kat otoryeia petadoong.
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O yxewpiotric umopel va Siaipedei oe meplpepetakn doun kat mpooavatoAiotikn doun. H
TIEPLPEPELAKN SoUN QMOTEAEITAL OO TIC EVWOELC (KoL TIC OUVOEODELS UETAEU TOUG) Twv omoiwv n
Baoikn Asitoupyia eivat o mpoodlopioudc tne Béong tou end effector. Stnv akddoudn eikova
TAPOUCLALETAL EVA KATA TIPOCEYYLON OQPALPLKO XWPO epyaoiac. OL KLVNTHPEG XPNOLLOTTOLOUVTAL YLa VI

oénynoouyv ti¢ apPpwaoelc tou Bpayiova.

Warking Volume (b}

Ewova 7: Eva BLounxoviKO poUTnoT UE OQALPLKO XWPO EPYAoiag.

1.11.3 Kwvntijpeg uetddoong kivnorng.

H uetadoon kivnong yivetat ouvnBwc ypauuLkd n meplotpo@ika. Eniong n uetadoon kivnong

YIVETQL UE NAEKTPLKA, TVEULATIKA KAl USPAUALIKG CUCTHLATAL.

1.11.4 toeila petadoong kivnoncg.

Ta otowyeia petadoonc kivnong eival ta eéaptnuata auta UETAEU TWV OTOLXE(WV Tapaywyn¢
kivnong kot Twv apdpwaewv TOU UNXaVIKOU cUVSETLOU.
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1.11.5 AtoOnTijpeg.

la Ttov EAeyyo evoc poumnot xpetalstal va eival yvwotn n 9éon kade apdpwaorn oto UnNyaviko

ouvbeouo. Emougvwe eivat avaykaia n xprion atodntripwv GEcewg.

Ot atodntnpec TaxuTnTaC, EMITAYXUVONG, SUVAUNG KOL POTINC EIVOL CUXVA XPNOULOTTOLOUUEVOL

Adyw twv Suvauswv mou ackouvtat oto end effector.

Akoun E€va poumot umopel vo edeyydei upe omtikouc altodntnpec (kauepsg, AEllep)

QKOUOTLKOUG aLtodNTNPEG 1 Kal alo9nThnpeg apnc (ontikoug 1 mieonc).

1.11.6 EAsykTijg.

la Tov EAeyyo TOU POUTOT YIVETAL N XP1ON EVOG EAEYKTN O OMOIOC MOPEXEL OTO CUATHUA TNV
eupuia. Kadopilel kot encéepyaletar tic mAnpo@opie¢ mou AauBavel kat umoAoyilel TIG €VTOAEG
EAEY)OU yla va AELTOUPYHOOUV OWOTA Ol UOVASEC Tapaywyne kivnong (actuators) kat va eniteuyOel n
amaItouuevn gpyaocia. JuviBwe neptAauBavel: thy uviun yla TV Kotaypopr ToU TTPOoYPAUUATOC
Agttovpyiag, tnv kevipik upovado encséepyaociag (cpu), kataAAndo UAko, Aoylouiké yia tnv
Staouvéean twv alodnTipwv KaL OAwv Twv eEWTEPLKWY OTOLYEIWV EAEYYOU (KlvnTrpeg, interface, ka),

kaBwc kat to anapaitnto hardware yla tnv StacUvOean Tou CUSTNATOG LUE TOV XPHOTH.

1.11.7 H povdda petatpomijc toxvog.

NauBavel 0Aeg Ti¢ eVTOAEG Tou ekSidovTal amd Tov EAEYKTI KAl TIC UETATPETIEL ATTO XAUNANG
Loxvo¢ o uYnAd avaloylkd onuata moU UTTOPoUV va xpnouuomoiwnBouv yia tnv odnynon twv

KLVNTHpWV.

AkoAouOsl éva Staypaupo EAEYKT) POUTOT yla TV KIVNGN €VOG TTEPLOTPOPLKOU UEPOUG EVOG

POUTTOT:
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) i |— Lo ) DIT AL Dia SONVEFTER
COMT HOLLER
USER
INTERFACE 4
| E ] =—
3E=E =
POV ER
DIGITALINO AR CONUEFTER SOPELY
i AP LIFIER
ROBEOT JCART
ENGDDEFIf M R
TAZSHOWETER
HG‘XZEH FIOEKST LIMK
CAMERA

GHRIFFER WITH FORCE EEMNSORS

Eikova 8: Baoiko block diaypapua meplotpepOoUeVoOU UEPOUG EVOG POUTIOT.

2tnVv akoAoudn ewoéva napouvaialetal pia davi) EQApUoy EVOG EAEYKTH) POUTTOT.
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Ewkova 9: Mdavn epapuoyn evog EAEYKTH POUTTOT.
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Kepdlaio 2°

2. Blounxavikég epapuoy£s Twv PoUmoTik@v cueTURTWY.

H avaykn yia ta Blounyavika pounot eugaviletat kat odnyeital amo tnv EAAewdn epyaciag
Kal To KOOTOG TN¢ epyaciac. Qotooo, n xprion touc eivatl avaykalia oe emnikivbuva meptBaidovra m.y.
SlAOTNUN, TTUPNVIKEC EYKATAOTACELG, EEOUSETEPWON TPOUOKPATIKWY UNXAVICUWY Ko YITApYoUuV emiong
aAAeg epapoyEG Omou Sev umdpxel n duvatotnta tn¢ eMEUBAONG TOU avIPWITOU TL.Y. XELPOUPYLKN

POUTTOTIKN].

MEPIKEG QO AUTEG TIG EQPAPLOYEC TTAPOUCLALOVTOL CUVOTTTIKA TTOPUKATW:

I 2.1 Poumotiki) oo Sidotnua.

H eéepevvnon kat n UEAETH TOU StaoTNUATOG XpELaleTal TNV avBpwWITLVN Vonuoouvn woTtooo
Sev xpelaletal n QuUOLKkN mapouoia Twv avipwnwy. Ta UEPLKWG AUTOVOUA OXNUATI EAEYXOVTAL ATTO
TOUC avpWITouS atn yn KAl autd OUAAEYOUV TIG QTMAULTOUUEVES TANPO@opieG (cUotaon €6a@oug,

ovotaon agpiwv, cuAdoyn pwtoypaplwy K.a.)

Ewkova 10: Hutautovouo oxnua eEepelvnong SLactriiarog.
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I 2.2 Emikivéuvo meptBdaAiov.

Zuyxvn elval n xprnon POUNTOTIKWY UNXAVIOUWV ylo TNV €EOUSETEPWON TPOUOKPATIKWV
UNXOQVIOUWVY ] QITOCUVOPLUOAOYNGON padLEVEPYOU 1 eKPNKTIKOU gfomAlouou, kadwe Kal n aviyveuan

KOl aQOTALOn VapPKWV.

Ewéva 11: Pourmotiko oxnua yio tnv eE0USETEPWON EKPNKTIKWVY UNXOVICUWV.

I 2.3 Poutmotik1) oTnV IXTPIKT].

H pourmotikn €xel Bpel UeYyAAo €UPOC EQPAPUOYNG OTNV XELPOUPYIKN, KATWE O XELPOUPYOS
KaTeUGUVEL TO POUTTOT yla Vo EKTEAECEL UEYAANG akpiBelag TOUEC Kal enéuBaonc os onueia mou o

XELPOUPYOC bev ixe TNV SuVATOTNTA (AXTTAPOCKOTTLKI}) XELPOUPYLKN).
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Ewéva 12: Poumortiky otnv LatpiKh.
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I 2.4 [IpoowTIKT) PPOVTISa ATOUWY UE EISIKES AVAYKES.

Yrnapyouv moAAéc BonUntikéc ouokevég yla avOpwmnou¢ e eLSlka mpoBAnuata kot

avarnnpieg mou dteukoAuvouv kat avéavouy tov eninedo StaBiwang.

Ewkova 13: Mnyaviko xépt.
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Ewova 14: Avannpiko auaéiéio.

Ewkova 15: Svotnua HANDY 1
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Kepdldaio 3°

3. Poumotiki) otn) yewpyia.

I 3.1 Etoaywyn).

H 6éa tn¢ poumotikng otnv yewpyia (robotic agriculture) énAadn n xpnon unyxavwv oe
yewpylka neptBaidovra Sev ival tooo véa. MoAdol unxavikoi ixav KATAOKEUAOEL AUTOKIVOUUEVA
TPAKTEP OTO MapeABOV uta mpoortadela mou Sev eiye emtuyia kadwg dev gixav tnv duvatotnta va
avramokptdoUVv oTNV MPAYUATIKOTNTA TOU YwpPou. Ta MTEPLOOOTEPA A0 QUTA AELTOUpPYoUOAVY OE EVal
BlounyavikoU oxebdtaouol yewpyliog nmeptBarlov omou ot CUVENKES NTAV YVWOTEC KoL TA OXNUATA
KLVoUVTQV Mavw O€ MPOKATOPLOUEVEC TPOXLEG. H twplv mpoomadela eivat va dnutoupynBolv
ULKPOTEPQ OxNUaTa OIoU UE TNV KATAAANAn eupuia Sa umopouv va epyalovtal o€ éva auetaBAnto n
NULpUOtko meptBaAlov. Midwvtag yla eu@uio EVWOOUUE OTL OL UNXAVEG QUTEG Yo WUITOpouvV va
gupavilouv Aoyikny ouumeplpopd otav Vo TPEMEL va AELTOUPYOUV KATW OO0 QVAYVWPICLUEG
ouvlnkeg. Mo to Adoyo auto Ya mpenel va gival eodlaoUEVA UE TETOLA TEXVOYVWOIX wWOTE va
npoodlopifouv Tt Ba ékavay oL AvOPWITOL KATW UTTO TLG CUYKEKPLUEVES OCUVINKEG KoL val avaAUOUV TiG

EVEPYELEC UTEG KATW QTTO UNYOVIKO EAEYXO.

H nmpoogyyLon tne avTiueTwItiong Twv KXAALEPYELWY Kol TOU e6A®OUG, EMIAEKTIKA avaAoya e
TIC QVAYKEC TOUC QTO ULKPO QUTOVOUQ POUTIOT €lval To QuUOLKO emouevo Bnua otnv e€€Aén g
lewpyiag AkptBeiac (Precision Farming (PF)). Evag amAog oploudg tng Mewpyiag AkptBeiacg PF eivat ot
KOQVEL TO OWOTO MPAYUN OTO CWOTO UEPOG TN OWOTH OTLYUN UE TO OWaTO m000. O 0pLOUOS QUTOC SV
LOYUEL UOVo yla pourotikn yewpyia (RA), aAda cuvernayetal kat éva eninedo autouatTonoinong otig
UNxaveg. Autouatn aviyveuon kat autouatog éAeyyog (on-the-go) yia kade epyacia eival eniong
ONUAVTIKO KOl OUCTHUATA 0aV KAl €lvVal EQLKTA, 0AAd Ta TEPLOOOTEPA ival MOAU apyd, KAl WG €K
TOUTOU O€V €eival OLKOVOULKA Blwolua, UE ATOTEAECUA va TIPEMEL va AELTOUpPYyoUV UE TV XpHon

enavopwuUEVOU EAKUOTIPA.

ATTO ™ otiyun nov §unva cUOTHUATA UTTOPOUV Vo TOTOUeTNToUV MaVw O EAKUCTNPEG QLUTO
onuaivel 0tL umopoUv va yivouv kat eumopika Biwatua. Oétovrag 1o 6Ao Jéua uno 1o npioua €vog
OUOTNUATOG UE EVEPYELES, XAANAETULOPAOELG KAL EMUMTWOELG TTIPOOEYYI{OUUE TUAAOYIKA TIG YEWPYLKES
QVAYKeG NG KaAALEpYELlac Ue Eva KaAUTEPO TpOomo. OpilovTac TIG MPAYUATIKEG AVAYKEG TOU PUTOU

WITOPOUUE VA TIPOYPAUUATIOOUUE EVa KAAUTEPO TPOTIO QVTIUETWITLONG TOUG UELWVOVTAC ETOL TIC
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EPLBAAAOVTIKEG ETUNTWOELS TLY. ME TNV MEIWON ELOPOWV EXouue uHEiwon amoBAntwv kat
nieptBaAdovtikn uoAvvan. Kadwg emionc pe tnv yewpyia akplBeiac éyouue Ueiwan TOU KOOTOUC

epyaoiag.

H oUyxpovn yewpyia xpnoluomolel UEYAAEC TTOOOTNTEG eVEPYELaC. H katavaAiokOuegvn
EVEpPYELA glval Eva adpoloua TNE EVEPYELAC TTOU Samavatal yLa TNV xprnon AUTHoUaTwy, XNULKWY Kal
Kauoluwv amo toug eAkuatrpeg. H véa taon eivat n dnutoupyia oxnuatwv mou da elval ulkpd oe
ueyedoc, Atyotepo evepyoBopa, mou Ja umopouv va epyalovtal KATw armo SLAQOPEC CUVINKEG Kal Vo
elvat aopaln. To 70% NG EVEPYELOG TTOU SATAVATOL KATAVAAWVETAL YLO TNV ATTOKATACTAON {NULWV
AOyw TOU uEyaAou ueyeBoug Twv eAkuoTnpwy. ETOL UE TNV XPHON MUIKPOTEPWVY OXYNUATWY EXOUUE

ULKPOTEPN KATAVAAWGON EVEPYELAC KAL OAPWE TTLO AOQOAL OXNUATA.

Me ™0 mpooEyyion auth) O UEYAANG KAipokac KOAALEQYELEC N XPrON QUTOKIVOUUEVWY,
EUQPUWV EAKUCTNPWY Kal pnxavnuatwv Ga umopouce va yivel eAkvotikn kadwe n oakplBa
enavadauBavouevn epyacia Bo ekteAdovvtav amo TETOLAC LoPPNG unxavnuata. Kat Etot o KUKAOC tTn¢
VEWPYLIKNC KaAALEpyelag Ga umopoUoe va UelwWTEl O TPELC PAOELG OTIOPA, PPOVTION TWV PUTWV Kol

ouykoudn. (Blackmore et al, 2005)

I 3.2 Eykatdotaon puteiag.

B 3.2.1 postowacia s5dpou.

To Opywua eivar pioe amo TIC TILO ONUAVTIKEC OLEPYAOIEG YlA TNV EYKATAOTAON ULOG
kaAAtépyelag. Elval ouolaoTikd n mpoeTolaoia Tou e6aPoUC yLa TNV KaAALEpyela Tou andépou. Me to
Opywua EMIONC EXOUUE THV SUVATOTNTA EVOWUATWOG UTTOAEIUUATWY TIPONYOUUEVNG KAAALEPYELAG
kaBwc kot {laviwv mou umopel va gyouv avantuydei. To opywua Ulac pueyainc éktaong da eivat
SUokoAo kat tblaitepa evepyoBopo UE TNV XPrion €VOG UIKPOU QUTOKLVOUUEVOU OXNUATOC wotoco Ja

UITOPOUCE val piVEL i dAAN aVTIUETWITLON aUTOU Tou TTpoBAnuartog.

O artopoc yia tnv avantuén Tou XPELalETaL UYPasio N OTTOLA ETUTUYXAVETOL UE TNV EMAPI) UE
10 €bao¢ kadwe kat ANYn vepou kat BpeENTIKWY OTOLYElwV. AKOUn xpelaletal otadepotnTa yla thv

avantuén Tou QUTOU Kol TETOLO E6APOG TTOU Va EMLTPETIEL THV avantuén twv pt{wv tou BAaotou.
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B 3.2.2 Xaproypdenon emopdc.

Me tov 0po xaptoypapnaon ormopac EVVOOULE TNV KATAYPUP! TNC YEWYPAPIKNC TECEWG TOU
Omopou Kadwe aUTOC Unaivel oto €6a@og. TNV mpaén mpokeital yio pia amAn Siadikaocio éva RTK
GPS eykadiotatal otov omopéa kat aloOnNTnpPes UnMEpudpwy akTVwV TormodeTouvtal KAtw amo tnv
onaptikn unxovn. Kabwc o omopog meQtel ato €6a®oG TEUVEL TIG UTTEPUTPEC aKTIVEC Kal Slvel evtoAn
OTO KOTAYPUQPLKO va gyypael thv J€on Kal ToV MPOooaVATOALOUO TNG OMOPTLKAC Unxavng. Eva amdo
KLVNUATIKO UOVTEAD OTN OUVEXELA UTTOPEL va kataypael tTnv akptBn Yéon tou ondpou. OAo auto to
MANY0C TWV OUVTETAYUEVWY UTTOPOUV va XpnoylomolnBoUv ylo OTOXEUOUEVEC EVEPYELEC OTNV

Stadikaoia tne kaAAEpyeLac.

B 3.2.3 Exsyyoc Tomobétnon¢ omépov.

Avti va kataypagetal uovo n 9éon tn¢ onopag tdaviko Ja Ntav va yivetal koL EAEYXo¢ TNg
Jeéonc omou kade €vac onmopog Ga meoel oto €6aog. Auto Ga enétpene OxL uovo tnv aAdayn tng
XWPLKNC SlakUuavong e MUKVOTNTHG TwV omopwv alda kat thv aAdayn uotiBou omopac. Ot
TIEPLOCOTEPOL OTIOPOL TIEQTOUV OE UEYAAN MUKVOTNTH O KATE ypauun evw UTTAPYEL TTEPLOCOTEPOC
XWPOG UETAEU TwV ypauuwy. Ao ti¢ Baolkeég apyxeC TI¢ yewmoviag lvat 0Tt o kade ondpoc dikatoutal
va €xeL (on mpooBaon o 0AoUG TOUG MTOPOUG OMWCE AEpa, W, vypacia e6dpouc k.a. ETol Ue tov
EAeyxo tnc J€0nc omopdac undpxeL n SuvaATOTNTA OTTOPAG O UOTIBO MAEYUATOG KoL LUE TOV TPOTTO QAUTO

ETUTUYXAVETAL KAL 1) KATAOTPOPN TwV {L{avViwVv aVAUETA OTLC OEIPEG.

B 3.2.3 Emavacnopé.

Me tov 0po emavacmopd evwooUuEe thv duvatotnta va yvwpilovue tnv Jéon omou €vag
OmopoC¢ SV QUTEUTNKE KOl OTNV CUVEXELA va EMEUBOUUE UE TNV QAVIIKATAOTAON TOU. AKOUX N
eneuBaon autn Ya umopouce va yivel kat e tn xpnon Sevdpuldiwv oe mpoywpnuévo otadlo

kaAAiépyelag.
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I 3.3 KaAAtepyntikég @povtideg.

B 3.3.1 Enéntsvon kaidiépysiag.

Mia and ti¢ kUpLeg eVEpYeLeG kKaAn Stayeiptong eivat n Suvatotnta cuAdoyng EyKupwv Kol
OWOoTWV TANPOPOPLWYV a0 To Ywpo tN¢ kaAAiepyetag. H dtadikaoio auth umopel va yivel Ue tn xprion
EVOG QUTOUQTOTOLNUEVOU OUCTHUATOC TO oOrmoio ue TNV xprion awodntipwv Ga umopel va
eneéepyaletal mMANPOPOPIEC yla TNV UYEla KAl TNV KATAOTAON TNG KAAAEPYELXG. STIG EMOUEVES
pwrtoypapie¢ mapovatalovral MAATPOPUES TTOU Exouv avartuxFei yia tnv ouAdoyn mAnpo@oplwv

oTic KaAALEpYELEG.

Ewkova 17: Pourtot ISAAC2 (Hohenhein University)
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B 3.3.2 Xaproypdenon (llaviwv.

H xaptoypapnon twv {llaviwv givat uta dtadikaocio kataypapng tng 9éonc twv {laviwv kat
kaAUtepa tn¢ nukvotntac ¢ Bloualag twv Stapopwyv Jilaviwy mou avantuooovTal UECH OTO YWPO
™G kaAAiépyetac. H xaptoypapnon twv {laviwv yiveETal €(TE UE TNV AVAYVWPLON KAl KATAYPAPH
auénuEvnc QUAALKNG ETTLPAVELAG EKTOC TWV CELPWV OTOPAC, EITE UE TNV AVAyvWPLON OCXNUATOC
{laviwv ovu@wWva UE Eva TPOTUTO avVayvwPLoNG mou Snuloupyndnke yla v avayvwplon Tou
avipwrtivou npoowrnou 1ot ta {Il{avia avayvwpilovtal oCUUQEWVA UE TO EEWTEPIKO TTEPLYPAUUA TOU
QUAAWUATOC ToUuG. AKOUN n xaptoypdenon twv J{iaviwv UMOopel va yivel UE TNV avayvwplon
xpwuatog. Etot oto teEAikO amotédeoua Exouus Eva xaptn {llaviwv o omoio¢ UmopEl va

xpnowomnoindei yla tnv owotn Fepamneia ¢ kaAAlEpyeiag.
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B 3.3.3 Botdviona ps v xpijon poumnér.

Nvwpifovrag t Véon kat v nmowdtnta twv {laviwv, undpyouv moAAéc uédodotl yia tnv
KATaoTPOQ@n TOUG. Ala@popetikec ueGodol @uUOLKNG OSladlkaolae KaTaoTpoENng WUImopouv va
xpnowomnotndouv m.y. lval n kataotpoen twv plwv twv Jlaviwv Ue ™ xprion opywuatog. Emniong

avarntuooovtal véeg ueBodol kataotpopng {i{aviwv onwe eivat o ULKPOWEKATUOC Kat N xprion AEep.

O éAeyyoc tn¢ BlomolktAdTnTAC €lval Ula eUkaplol avamtuéng TNe EQUPUOYNG TWV POUTTOT
oty Swadikaoia kataotpopns {laviwv. Kadwe un avraywviotika {avia Sa umopovoav va
avantuyGouv Ootav auta Bpiokovtal uakpia omd tnv J€on ¢ omopdag. Mia TETOLX POUTIOTLKA
epapuoyn gxel avarntuydei ano to KVL yia tnv kataotpopn {L{aviwv yUupw ano T XPLOTOUYEVVIATIKO

SEVTpa. 2TNV EMOUEVN PWTOYPAPLA TTAPOUTLAIETAL TO KUTOVOUO POUTTOT KATAOTPOPS {L{aviwv.

Ewkova 18: AUTOVOUO POUTIOT KATAOTPOPHS {I{avViwV yLa XPLOTOUYEVVIATIKY SEVTPA.
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Ewova 19: Xptotovyevviatika SEvipa Ue avouotoyevn Jilavia.

B 3.3.4 Mixpoyskaoud.

Mia uédoboc yla tnv kataotpoen twv {{aviwv ou Bpickovral kovtd otnv kaAAlEpyela ival
n xprion uikpoyekaouou, omou pia uikpry 66aon {lavioktovou Yekdaletar amevdeiog navw oTo
QUAAwa Tou {ilaviou. Me Tt xprion onmtikwy atodnthipwy unopei va evrontoVel n 9éon twv {Laviwv

KOl EVa OET atO akpo@Uotla a UITOPOUV Vo OTOXEUOUV Kal va Yekalouv amevudeiac navw oto {i{avio.

B 3.3.5 Poumotucii dpSevon.

Mia akoun epapuoyn ™G POUTTOTIKIG OTNV @POVTISa TNG KAAALEPYELXG Elval N POUTTOTIKN
apbdeuan, OMOU Eva OUOTNILA POUTIOTIKOU KATALOVIOUOU UE TNV XPHON KAVoVIoU apSEUONG OTOXEVEL
OUYKEKPLUEVEG TIOOOTNTEC UOATOC OE OUYKEKPLUEVEC TIEPLOYEG QVAAoya WUE TIC OVAYKEG TIG

KaAALEpyeLac.

B 3.3.6 Emiextuni) ovyroui.

Me tov 0po ETMIAEKTIK) OUYKOULON EVVOOUUE TNV OUYKOULON OPLOUEVWY TUNUATWY TNG

KaAAlépyelag mou mAnpouv Ta KATWTEPA Opla molotntag. Me tnv xprion awodntipwv mou Ga
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avtidauBavovtal tv mowdTNTA TNG KUAALEPYELQC WUITOPOUUE TX. O Ul KAAALEPYELX OLTNPWY, N
Jept{oaAwviotikn unxavn va avtiAauBavetal tv moLotnTA TOU MPOG OUYKOULSH) OLTNPoU KAl va

ETUAEYEL IOl EKTAON ELVAL ETOLUN YLX CUYKOULST KOL VA QQVEL TNV UTTIOAOUT VX WPLLAOEL.
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Kepdlaio 4°

4. Epapuoyés Poumotikis otnv F'swpyia.

I 4.1 Etoaywyn).

Ot eaployEG TNG poumotikhic eéamAwvovtal kade uépa yia va kKaAUouv SLapopous TOUE(S
Twv avlpwrivwv avaykwv. Auto eival 8LaiTepa ONUAVTIKO OTaV €EVEPYELEG mou Ja EMpPENE va
ektedovvtal ano avipwrivo Suvaulko, ot onoieg moAAEc popec eivat emiBAaBeic kat emikivduveg yla
NV ao0@dAcla koL TNV Uyelot eKTEAOUVTOL QMO To POUTMOT. 3TNV TMEPIMTWON 6 TWV YEWPYLKWV
KOAALEPYELWVY N xprion EMKIVOUVWYV xNULKwY, {l{aviokTovwy kadwe Kat n xprnon Aumacuatwy eivat pia

evllapepouoa epapuoyn TN¢ POUTTOTIKIG oTnV Stadean the yewpylag.

I 4.2 Napadeiypuata epapuoyns pourodt otnv 'ewpyia.

I 4.2.1 0 Avtdévouocg r'swpyixdc EAkvotipag (HAKO)

O autdvouo¢ eAkuotnpag Hako amotedel uépog evoc eeAlyuévou  kaAAlepyntikou
ouotnuatog, to omolo avantuydnke oe ouvepyaoia twv Department of Agricultural Science tou
University of Copenhagen kat tou Department of Automation tou Technical University of Denmark
(DTU). To oUotnua auto eival Baolouévo oe KaAALEPYNTIKEG TEXVIKES Slaxeiplong tng yewpyiag
akplBeiag. Me Baon TIG TEXVIKEG QUTEC O aypoG SLALPEITAL OE TUNUATA TTOPOUOLWY ESAPIKWY N
QUTIKWV LOLOTNTWV UE OKOMO VA QVTIUETWITIOTEL N XWPLKN TAPAAAAKTIKOTNTA UE UETABAAAOUEVEG
ELOPOEC ava tunua. O oToyo¢ Twv OUYXPOVWY CUOTNUATWY, £va oo T omolo amoteAel kot TO
OUYKEKPLUEVO, €lval N EMEKTAON TwWV KOAALEPYNTIKWY TEXVIKWV O UYNAOTEPN XwpPLKr) avaAuon oto
EMIMESO TWV QUTWV KAl N AVTIUETWITLON TOUC w¢ Eexwplotec povades. Ta evratika amo amoyn
QUTOUATONOLINCNG Kol TANPOQYOPING aUTA CUCTHUATA, OTOXEUOUV OTNV aVAyVWwPELoN TWV aVayKwV

KAOe UEUOVWUEVOU QUTOU KL TNV TIPOCAPUOYH TWV ELOPOWV OTIC AVAYKES TOU KAUE €VOG amd auTd.
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Ewkova 20: O Autovouos yewpytkos eAkvotipag HAKO.

-42-

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 09:40:55 EEST - 18.216.131.50



L e e St | mE M y p—
Flashing safety lamp

Tractor terminal PID.con-trollers =
I ._ of actuators

CAN bus ; e
"‘. Iaa.s %

L Englne speed actuator

(GPS antenna

_Electro hydraulic

- steening valve

Remote safety
switch

Mode switch
Safety switch x2

Ewkova 21: 3UvoA0 UTOOUOTNUATWY TOU QUTOVOUOU YeEwWpPYLkoU eAkuotipa HAKO.

Ewova 22: MapeAKOUEVH TTOU XPNOLLOTIOLOUVTAL QTTO TOV QUTOVOUO YEWPYLKO eEAkuotipa HAKO.
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Ta kUpLA TIAPEAKOUEVA TTOU XPNOUIOTOLEL O QUTOVOUOG EAKUOTHPOG Yl TIC QVTIOTOLYES
EPYOOLEC aypOU TIOU UTTOPEL Vo EKTEAETEL TO OUOTNUQ, EIVaL Unxavnuata onopdc akplBeiag (uetaév
VYPQUUWY KoL TTAVW OTIG YPAUUEG - grid seeding) UE TAUTOXPOVN KATAypapl] TOU MAEYUATOG OMOPAS,
UNXAVAUOTA UNXAVIKIC KATAMOAEUNONG {Ll{aviwv avaueoa OTIC YPOAUUES KAl TTAVW OTIC YPOUUEG KAl

Unxaviuota YEKAoUOU Kal KO XOPTOoU.

H Baon mavw otnv omoia avamtuyOnke O QUTOVOUOG EAKUOTNPAG Eival O EUTTOPLKOG

eAkuotnpac Hakotrac 3000. Ta yeviKd XOPOKTNPLOTIKA TOU Elval Ta EENG:

Ioytg: 20 KWBdpog : 1.400 KgMijrog: 2,71 mYwoc: 1,30 mliidroc: 1,27 m

O EAeyyoc¢ TOU oUOTNUATOG KATEUTIUVONG TOU EAKUCTHPN, TWV OTPOPWV THC UNXOVNG, TNG
TaYUTNTAC METAKivnong, tou aova ustaboong kivnong (PTO) kai TN¢ avaptnong telwv onueiwv
ETUTUYXAVETAL UEOW EVOC BlounyavikoU Uikpo-eAeyktn ESX (STW, 2000) tng etaupeiac Sensor-Technik
Wiedemann GmbH. To cuotnua ESX eivat unevduvo yla thv avayvwon twv SeS0UEVWY TwV
aLo9NTNPWY Kal yLa TOV EAEYX0 TWV YPAUULKWY EVEPYOTTOLNTWY ToU cuotnuatoc (Griepentrog, 2002).
AlaOétet  CAN-bus interface (Controller Area Network) yia tov €efwTteplkd EAeyyo TwV
POAVAPEPTEVTWY TIAPAUETPWY. AVOAUTIKY) TEPLYPAPN) TOU QUTOVOUOU YEWPYLKOU EAkuOThpa
Bpioketal otnv epyaoia twv Mejnertsen and Reske-Nielsen (2006) evw n avaAutiky) napouciaan tou

oUaTHUATOG EAEYYOU TOU EAkUCTpA oTnV epyaocia twv Hansen and Monrad (2005).

H apyITEKTOVIKI) TOU CUCTHUATOC Tapoudtaletal oto akoAovdo oxnua:

-44 -

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 09:40:55 EEST - 18.216.131.50



User Interface
On external computer

. F UDP over LANMAWLAN
Namgatmnal Cnmputer

High Lewvel Mission
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TCP-socket

TCP=socket

l

|

I

|

I

|

|

Low Level Controller I
1

|

|

I
Hardware Server —>» Tractor Simulator I
|

I-CAH-!J usfR5-232

Tractor Hardware
ESX and GPS

Ewkova 23: H oun kat n cuvSeoLudTNTO TOU OUCTHUATOG.

To cuotnua mAonynong mou XPnoLUOTIOLEL O CUYKEKPLUEVOC QUTOVOUOG EAKUCTHPAG Elval o
ouvbuaouoc kwvnuatikoU RTK GPS kat odouétpou yia tnv dtopdwaon Bpayunpodeouwv opaiudtwv

tou GPS.
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I 4.2.2 ZEYY Yoo typIKTIKO avtévouo oynua yia tyv l'ewpyia.

AR A i

Ewkova 24: ZEYS AUTOVOUN POUTIOTIKY TIAQTQOPUT.

To auTOVOUO UTTOOTNPLKTIKO oxnua ZEYS gival UL pOUTTOTIKY) EQapUoyn XaunAoU KOOToUG
OXEOLOOUEVO VA EKTEAEL OUYKEKPUIEVEG EVEPYELEG EVIOC TWV Oplwv €vo¢ aypoktnuatog. To ZEYS
Baoiletal og uta Loxyupn MAATEOpUA Kal e artobdoTikl povada mAnpogoptlwyv mou cuvéualovtal Ue
TETOLO TPOMO WOATE VA KATAOTEL Suvatn n taxeia AnPn mANPo@opLwVY armo TG TEPLPEPELAKES UOVASES
(atovntnpec kot evepyomnolntec). KUplog otoxog autrg tn¢ epapuoyng eivat n vAomoinon oe uadikn
Xpnaon, Ue XaunAo kOotog kat Ue UEYAAn eveAiia piag POUTTOTIKAG TTIAQTQOPUAC TTOU VA UITOPEL va

EKTEAEL ULa MAELAS A YEWPYLKWY EPYATLWY OMwWS avixveuan {l{aviwv, UETPNON VYpPAOLAC K.Q.

H unxavikn kataokeun tou ZEYZ Baoiletal o éva apBpwto oxebLaouod ue Uikpo Bapog kat akpiBeta
apPpwoewv. To CWUX TOU POUTTOT SLOUOPPWVETAL ATTO UL ATOAALVN TAXTQOPUN TTOU UTTOoTNpIileTal

armo Técoepa ouota nodta. Se kade modt Bpiokovtal OAa Ta UNYavoAoyika Ko NAEKTPLKA CUCTHATO
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ou xpetadovtal yla Tov EAEyxo tN¢ Kivrioewg tou. OAa ta ouotnuata uynAnc vonuoouvng kat ot

UOVASEC TapoxN G EVEPYELOG BplokovTal Tavw oTnV KUpLa povada.

H povada vonuoouvng tou ouotnuAtog eival pia kupta povada Baolouévn oe éva

unoAoytotr) PC/104 kat o€ atodntripec mou Sivouv Ti¢ BaotkeS tkavotnTeg mAoriynong (GPS, nuéida).

Ev katakAgibL 0 0TOYOC QUTOU TOU Epyou gival n avamtuén ULac LOXUPNG YEVIKNG XPHONG, UE
TPELG - BaBuoug eAevBepiac pourmotikn mAatEopua mou BaoileTal 08 AVOLKTI) APXLTEKTOVIKN KAl ival
o€ Uéon va @lAoéevel Slapopa UMOCUOTHATA , TTPOKELUEVOU VA EKTEAOUVTAL SLAPOPEG EPYAOieC OE
VO aypOKTNUA KATA TO TTPWTo 60% Staotnua tne avantuéng Twv kaAAdepyelwy. To ouotnua givat o
Jéon va uetapepel Eva UEYLoTo mPOoadeto optio 40 KIAWV Ywpi¢ va UELWVOVTAL Ol EMLOOCELG TOU.
Etot eyyuatat ot Ja eivat oe 9éon va @iroéevnoet entnAéov eéomAtouo mou Ba amauteital yia T

SLapPOopEC aypoTIKEC Epyaioiss. (www.zeus.edu.gr)
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B 4.2.3 Pounét yia ) cviroyii pavitapiciv.

To poumot yla tnv cUAAoYN UaVITOPLWY Elval ULa OUVEXL{OUEVN EPEUVA TOU TTAVETLOTNUIOU
Warwick otnv AyyAia. O okomog Toug givat n avantuén yewpyLkwy UNxavnuatwy mou Jo Umopouv va
UELWOOUV TO KOOTOC TOU €PYaTIKOU SUVAULKOU TNG KOAALEPYELAG. STNV TIPOKELUEVN TEPIMTTWON TNC
KaAALEPYELQG UAVITOPLWY TO POUTOT ETAEYEL TA UAVITAPLA XPNOULOTIOLWVTOG EVA UIKPO KAAUUUQA
avappopnong mou BpioKeTaL OTO AKPO TOU POUTOTIKOU Bpayiova. To poumot yel €va ouvéuaouo
o0 KAUEPEG KAL UE QUTEC UTTOPEL VA AVIXVEUOEL TTOLA UAVITAPLY EXOUV TO OWOTO UEYETOG WOTE va
komouv. Ta pavITAPLO QVATTTUCOOVTAL OE OKOTELVEG KOl UYPEC TIEPLOXEC TTOU oUXVA Eival apIAOEeveg
yla tov avOpwito Kat quTo KAVEL TO POUTTOT va gival pia TEAEl AUon otnv KaAALEpYELd LaVITAPLWV.
Mropei to poumnot va unv epyaletal 1000 ypryopa 000 o avipwnog, wotooo SeV ExeL mpoBAnua va
epyaleta Uepa n voxta n aKoun Kot 24 WPEC 10 ELKOCLTETPAWPO.
(http://exploring.external.Imco.com/Botball2007/National/Papers/papers/07 Paper Ely-Ely-
Cieslikowski_6.pdf)

2TNV akoAoudn €LkOVA TaPOUCLALETAL TO POUTIOT YLA TNV CUAAOYH UAVITOPLWV.

Ewéva 25: Poumot yia tnv cuAAoyn pavitaplwv.
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4.2.4 SlugBot Poumotikl) s@apuoyn yli@ TNV aviyvevon kKat ovAioyn
YUUVOOAALAYKWV.

OL yuuvooaAlayKeG QmoTeAoUV €va €@LAATN yla TOUG aypoteg. Tpwve ta QUAAD TwV
QVOMTUOOOUEVWY QUTWV ONMW¢ OTA UAPOUALR Kol avolyouv TPUMEG Y. OTI VIOUATEC. To
avenLotiuLo t¢ AyyAiag Bristol €xel avantuéetl pia poumotikn epapuoyn mou Balel TéAo¢ o€ auto

TOV EQLAATN.

To pournot unopei va akodouvdnoel, va evtormioet kat va cUAAEEeL Touc yuuvoodltaykeg. To
POUTTOT EXEL €V POUTTOTIKO Bpayiova unkoug 1,5u. tomo¥etnuevo mavw o€ pia KIVOUUEVN
mAatpopua, amd OTOU EKTIEUMETAL EVO KOKKLVO (PWC TTOU ETILTPETIEL OTO POUTOT VA EVTOMIOEL TOUG
yuuvoodAiaykec. Eivar 6UckoAo atnv SLapkela TG UEPAS VO EVTOTTLOTOUV Ol YUUVOOAALOYKEG WOTOOO
UE TNV XPron Tou KOKKIVOU QWTOG aUTO piveTal @pikto. To ypaoidl kat ta Aayavika supavifovtal yue
OKOUPO XPWUX OE EVO KOKKIVO WG, OUWG Ol YUUVOOTAALAYKES SElYVOUV TTLo WTELVOL. TO POUTIOT Elvat
epoblaouévo ue Eva awodntnpa ewovag CMOS upe t0 omolo UMOpEl va EVIOMIOEL TOUG
QVOIXTOXPWOUG YUUVOOIALOYKEC Kal TOTE 0 Bpayiovag Toug oUAAEYEL Kot TOUuG Tomodetel o A
beauevn omou Baktrpla Toug amoouvIétouv. To pounotT xpnotuomnolel Eéva ovotnua GPS wote va
Bpet tov otafud amoouvieong kat va abdeLXOEL TOUG YUUVOOdALayKkeS. a Ttnv mAorynon kot thv

armo@uyn eUtodiwv To POUTIOT XPNOLUOTIOLEL ALOINTHPEG APIIC.

H evépyeia mou mapayetal w¢ Biokavuoiuo amd v amooUvieon Ttwv yuuvooaAAlyywv
xpnowuormnoleital yia Tov ave@odlaouo tou Slugsot uia mpaktikny n onola lval akoun Umo avamtuén.

(http://exploring.external.Imco.com/Botball2007/National/Papers/papers/07 Paper Ely-Ely-

Cieslikowski _6.pdf)

2TIC AKOAOUTEC ELKOVEC MOPOUCLALETAL TO POUTIOT YLA TNV GUAAOY TWV YUUVOOTAALYYWV.
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Ewoéva 26: SlogBot Poumnort.

Ewova 27: MikpoBiakn kuéAn kavaoiuou.
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I 4.2.5 Kivovuevo Poumot otnv KaAALEpyela kat povtida tov Ospuoknmiov.

Ta Oepuoknmia eivat Sla@aveic YUAAIVES 1) TAQOTIKEC KOTOAOKEUEC TTOU OTOXO EXOUV TNV
entionevon ¢ avantuénge tTwv QUTWV. H katavoun twv @uTwV amoteAsital ouvnBwe amo ula
evaidayn oelpwv Twv QUTWVY Kal oTevwy Stabdpouwv yia tnv dtaBaon twv avdpwnwv. Auto 1o €ibog
NG UAlIKNG YEWPYLKNG Tapaywyns ouvndwe xpnOoLUOTOLEITAL VLo THV EVIATIKN TTAPAYWY! QUTWV OE
TIEPLOYEG UE SUCUEVEIGC KALUATOAOYIKEG OUVINKES, SES0UEVOU OTL ETITPENMEL TNV TILO AMTOTEAECUATLKN
XPNon tou VEPOU kal Tou NALakoU QwTog Katd tnv Slapkela tne UEpag. OL LOAVIKEG ouVENKEG TNG
ATUOCEAUPAC TIOU SNULOUPYOUVTAL OTO E0WTEPLKO Twv Jepuoknmiwv mpokadouv tnv avamntuén
apaoitwy KAl avermBuunNTwy opyavIoUwV Kal KaioToUV avaykaia T xpron Twv QUTOQUPUAKWY KAl
AAAWV YNULKWVY TPOIOVTWYV mou TpeneL va ekalovtal ameudeiac ota QUTH O TETOLEC TTOOOTNTEG TTOU
katiotouv TV atudopaipa tou Jepuoknmiov toikn kat entkivéuvn yla tov avBpwno UE amoTéAsoua

va artayopeUEeTal yLa Aoyouc vyeiag n eicodo¢ ato Jepuoknmio.

To Project AURORA napouciale éva otiBapd kat yaunAoU KOOTOUG pPOUTOT yla
JEPUOKNTILOKEC EPAPUOYEC, TO Omolio eival o Béan va mAonyeital autovoua péoa os Siapopa i6n
Jepuoknmiwv. To pourtoTiko ocuoTnua ivat thAg- aUTOVOUO: UE TNV Evvola OTL N emiBAgyn autovouwv
epyaoilwy yivetal €€ amooTaoews Kal o EAgyxoc yivetal e tnv Bondeia tou xelpiotn. 3tov otaduo
epyaoiac €xel tomodetnVel uioa oBovn omou ol wtoypapie¢ kat ta Sedoucva amo to oovap

eneéepyalovral og eva QIALKO TepltBaAdov yLa Tov XelpLotr).

Mia kUptoe armooTtoAn Tou poumnot ivat n avaAuaon the¢ KAtaotaong ¢ uyelac tou @utou. MNa
va eKTeAEéoel autn tnv Asttoupyia B TPEMEL va avayvwplosl UE TNV xpron oodntnpwv ta

CUUNTTWUATA TTOU mapouatalouv ta aoFevi) QuTA.

Otav kamota @uta avayvwpilovtalr w¢ acdevr), t0 pounot Ja TPEMEL Vo MOPEXEL THV
Jepaneia o toniko eninebo, Baol{OUEVO OTI¢C AVUAUCELG TTOU EXOUV VIVEL OTO EPYAOTNPLO KAl VX
gaopalilel kat va emaAnPevel 10 OwWOTO TPOTO AELTOUPYIlAC TOU OUCTNUATOG QUTOUATIOUOU TOU
Jepuoknmiov mou Staopalilel ti¢ owoteg neptBaldovtikec oUVINKeG, TV apdeuan kaL TNV owotn
TPOQN TWV PUTWV, TOU OTNV MEPIMTwon nmou Sev gival owatd va odnynoouv othv acJeveld TwV

QUTWV.

H nmpoAnntikn mpootaoia Twv QUTWV ota JepuoKimia yivetal e YeKAoUO 0TO OUVOAO NG
kaAAlépyelag, mou enavadauBavetal mepLoSIKd KAl TTEPLEXEL TTOAAA XNULKX mpoiovta kal VepO. Mia
1o otkovouikn kat Buwowun puédodog Ja Nrav va UMOPEL TO POUTIOT UE TNV XPron AKPOQUOIwV va

Yekalel uepoVWUEVD TO KT a0BEVEG QUTO.
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Ewova 28: H BonIntikn KATAOKEUL TOU POUTOT.

Ewova 29: H oxetikr) 9€0n ToU pOUTOT KAl TWV (QUTWV UECH OTO FEPUOKATILO.

2tnv akodoudn eikéva napouvaotalovral N SLAYPAUUATIKY) AVAAUCN TNE ETLPAVELAG EPYATiaG:

= g =
2

Ewkova 30: IpapLkn amekovion emLpaveLag epyaciog Bpayiova.
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Ewkova 31: Mpapikn anewovion PourmotikoU Bpayiova.

Ma voa umopel t0 Poumot va ekTeAel TI¢ epyaocie¢c tou Ja TMPEMEL OTO AKPO TOU Vo
tortodstndouv: ula cuokeun mévoa — YaAibt yia tnv ouykouldn Twv QUAAwV Kal pia ouokeun
Yekaouou. EKTOC QUTOU TO POUTIOT XPELALETAL OTEPEOCKOTIIKY) OPaCH ETOL WOTE Vo UMOPE( va
evromioel 10 aoUeVEG QUTO kal va emiAééel ta Selyuata. Ma autd to0 Adyo, Ul KE@OAn Tou
untoatnpilel bUo kauepeg tomodeteital oto akpo Tou Bpayiova, akplBw¢ miocw amd tnv Tomida

(gripper), £ToL amoEeUyeTAL N EMAPI TNG KEQAANG LUE TA QUTA.

Ewova 32: To cUotnua "udrtia-yépt ".

H Aettoupyia tn¢ emtdoyng twv Setyuatwy eivat pia Asmtn dtadikaoia ko av Sev yiveL UE ToV
kataAAndo tpomo umopei va kataotpéPel to QuUTO. Ot Stadikaoia TN¢ ouykouldrnc Twv SelyUdTwYV

yivetat og U0 PATELG: MPWTOV, TO PUAAD beoucUetal uéoa ota SAKTUAX Kol UETA KOBETAL.
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upper

finger
with

cutter

nozzle

Ewova 33: H towumiba.

Ewova 34: Toun tov navw SaktuAou.

Evag mapdAAndog unyavioudg xpnowiomnoteitatl yia v Stadikaoia tou avoiée/kAgioe Twv SaktuAwv

Kat mapouataletal otV akOAoudn elkova.

Eikova 35: o unxaviouog twv SaktuAwv.
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O TPOTELVOUEVOC POUTTOTIKOG KNITOUPOC yla ta Jepuoknmia eivat uia epapuoyrn mou
QTTOOKOTEL OTOV EAEYXO TNG UYELNG TWV QUTWV KAl TOV EAEYX0 TwV MEPLBAAAOVTIKWY TUVONKWY TWV

Jepuoknmiwv.

ExeL «eknmalSeuTel» WOTE v avayvwpileL OAa To CUUTMTTWUATY TWV AOTEVELWY aAAa Sev Exel
™mv euduvn yia v Jepaneia nov Ja npenet va Anpdel. 2tnv nepintwon &e mouv vrtapyet auptB8odia
yla To €i60¢ NG aoFeVELXG TO POUTTOT CUAAEYEL Selyua artd TO PUTO KAl TO UETAPEPEL OTO EPYATTHPLO

yla avadvon.

H mAonynon eivat eukoAn kadwg Eekvael Otav to FepUOKNTILO Elval XwWPIG MPOOWITIKO KoL

Sev untapyouv kwouueva euntodia. (Acaccia et al, Italy 2003)
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Kepdalaio 5°

5. llpooopoiwon.

I 5.1 Opioudg.

Mpooouoiwan (simulation) eivat n piunon ¢ Asttoupyiog ouothudtwv n e €E€ALENS
Stadikaolwy péoa oto xpovo pe tn Bondeia umoloyiotr). Awadikacio i cUoTNUA OVOUALETaL Eva
oUvoAo otowyeiwv ta omola eéediooovral kot aAAnAemidpouv oUU@WVA UE KATTOLOUG KavOvec. Ot
KOVOVeG autol ekppalovtal UE UATINUATIKEC 1 AOYIKEC OXEOELS, KoL OTOTEAOUV TO UOVTEAO TOU
ovotiuatog. Kataotaon eivat 1o ouvodo twv uetaBAntwv ot omoieg Sivouv tnv amapaitntn

nAnpopopia yia tnv neplypa@n tou cvuotiuatos. (Mmoxtng Atovuatog, OsaoaAovikn 2008)

I 5.2 Ta Eiébn MovtéAwv IlIpocouoinwaong.

Exovrac éva uaInUaTIKO LOVTEAD TTOU MPEMEL VAl UEAETHOOUUE UE Mpooouoiwaon (dnAadn Eva
Movrtélo Mpooouoiwonc), Ga npémnet va avalntrioovue kataAAnAa epyaleia yia to okomo auto. Ztnv
npoonadela autn, ivat xpnowo va taétvourjoouvue ta Movtéda Mpooouoiwong ue Baon tEcoePLg

OLOPOPETIKEG EVVOLEG:

B 5.2.1. Staticd 1 Avvauucd Movtéda lposouoiwaig.

Eva otatiko HOVTEADO MTPOOOUOIWaNG, AVATTAPLOTA EVA CUCTNUA OE L0 CUYKEKPLUEVN XPOVIKN
OTIyUn, 1) QVATopLOTd €va oUOoTNIA OTO OTtoio 0 xpovoc Sev €xel onuaoia. Avtideta, éva Suvaulko
UOVTEAO TPpOOOUOIWONG QVAAPLOTA €V OUOTNUQ®, ONMwS auTO eéeAiTosTal Ue TNV Mapodo Tou
Xpovou.
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B 5.2.2. Ntetepuvioticd 1j Etoyastikd Movtéda lipooopoiwog.

Av éva Lpovtédo mpooaopoiwang Sev meptdauBavel mdavotika (bnAadn "tuyaia") tunuara,
ovoualetal VIETEPULVIOTIKO. o mapadelyua, éva moAUmAoko ouatnua SLa@oplkwv eEl0WOEWV TTOU
TIEPLYPAQEL Ui ynuikn avtibpaon, UUTOPEl va eival €va TETOLO UUOVTEAO. 2T VTETEPULVIOTIKA
Uovtéda, n €€obdoc eivat kadopLouevn, ue Se50UEVO TO OUVOAO TWV TOCOTTWVY KAl CYECEWV £L00SOU
TOU UOVTEAou. Ouweg, moAAd ocuoTHUATH TPETMEL VA  XPHOLUOTIOLOOUV OTOXQOTIKY UOVTEAQ

, . . . , . . " o
npooouoiwang, dnAadn povtéda mou Ja Exouv TouAdytotov oploueva Tunuata ue "tuyaia" eicodo.
Ta meplooOTeEpa UMOAOYLOTIKG ouoThuata, mou Baoilovtal ota cuotHuata avauovng (queueing

systems), xpnotUOTOLOUV OTOXAOTIKA UOVTEAQ TTPOCOLOIWaNG.

I 5.2.3. Avto-oényovusva 1y Ixvo-oényovusva MovtéAa llpocouoiwaorng.

2e éva auto- obdnyouuevo (self-driven) povtédo, umapyxel pia €0wWTEPLKN TINYN TUXIWV
aptduwv. O tuyaiot aptduoi odnyoulv ta tunuata tou povtédou, dnAadn ypnoiuomolouvtal yla tov
TIPOOSLOPLOUO TWV OTIYUWVY EUPAVICEWY TWV YEYOVOTWY TOU CUOTHUATOC. To BaalKO XQPAKTNPLOTIKO
TOU QUTO-08NYOUUEVOU LOVTEAOU Eival OTL AMOTEAEL Eva AUTAPKEG UOVTEAD To omolio bev ypelaletatl
ewtepikég elodbouc (inputs) yia va Asttoupynoel. Avtieta, €va iyvo-odnyouuevo (trace-driven)
Uovtédo kadodnyeitar and akoloudieg elcodou mou mpoépyovtal amo debouéva (trace data) mou
Eyouv Snutoupyndei ano tn Aettoupyia eVOG MPayUATIKOU cuoTNUATOG. TETola Sedougva umopouv va
napaydouv oTa TEPLOCOTEPA UTTOAOYLOTIKA OUCTHUATA TTOU SLATETOUV EVOWUATWUEVA TTPOYPAUUAT
LyvnAatnong (tracing programs) mou moapakoAoudoUv Kal KATAypA@ouVv TIC SpAoTnPLOTNTEC TOU
ovotiuatog. Ta (yvo-o6nyoUUEVD LOVTEAQ E€YOUV OPLOUEVA MAEOVEKTHUATA, ONTWG TO YEYOVOC OTL
arropeUyovtat ot SuakoAiec tn¢ mdavoTiknG avaAuong Tou XpeLaeTal yLla T XpHon KATAVOUWY aTnV
TIEPLYPAQN TWV EL0OSWV TOU UOVTEAOU Kal ETTIONG TO YEYOVOC OTL T UOVTEAX QUTA eival eUKOAO va
emBeBatwouv. To mpoBAnua Le ta (vo-06nNyoUUEVA LUOVTEAQ E(VaL TO UIKPO EUPOG EQAPLOYWVY TTOU
UITOPOUV va  QVTIUETWITIoOUV. Ol EQOPLOYEC OUTEG TPOKTIKA TEPLOPL{OVTL O UTTOAOYLOTIKO

OUOTHUOTA KOl UUALOTO UOVO YLO TN UEAETN UETATPONWY OE VA CUCTNUA TToU 1én Asttoupyel.

I 5.2.4. Xvveym ) Atakpita Movtéda lpooouoiworng:

2vveyés eivar 10 oOaTHO TOV OTOIOV 1 KATAOTAGH €IVOl GUVEYXHS GUVAPTHON TOV Ypovov. H

OLOYPOVIKH GOUTEPIPOPT, GOVEXWDYV TOOTHUATOV TEPIYPAPETOL cOVHOWS amd dapopikés eélomaels. 2o,
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OGUOTHHOTO, OIOKPITOD XPOVOL N Katdotaon uetafidiletoar fruatikd (amotopa) o€ OLOKPITES XpPOVIKES

OTIYUES.

I 5.3 0 Mnyaviouog EéAiénc tov Xpovov.

AOyw ToU SUVAULKOU XAPAKTHPA TWV UOVTEAWVY POCOUOIWONG SLAKPLTWV YEYOVOTWYV, TPETEL
va Exouue TN SuvatotnTo armodNKeUaNG NG TPEXOUOCAC TIUNG TOU TTPOCOUOLWUEVOU XPOVOU, EVW

XPELOOUAOTE KaL EVa UNXAVIOUO aUéNor¢ Tou amo pla

Tiun oe pio aAAn. H puetaBAntr tou povtéAou mpooouoiwong mou uag Sivel tTnv TpeExovoa TN TOU
Xpovou, ovoudalstal poAoL mpooouoiwonc (simulation clock). H povada xpovou mou xpnoluomnolei to
poAdL gival cuvnBwe n (Sloe UE aUTH TTOU XPNOLUOTTOLOUV Ol TOPAUETPOL ELCOSOU, EVW YEVIKA SEV
UTTAPYEL OYEON TOU XPOVOU TTOU KATOYPAPEL TO POAOL, UE TO XPOVO TTOU QITULTEITAL Ylo TNV EKTEAEON

TOU TTPOCOUOLWTI) OTOV UTTOAoYLOTH.

5.4 XYvotratiké kat Opydavwon &vos Movtéiov Ilpoooupoiwons Alakpitwv

T'syovotwv.

Ta nepLOCOTEPA UOVTEAQ TPOCOUOIWONG SLAKPLTWY YEYOVOTWY TIOU XPHOLUOTIOLOUV TN

UeBobo e€€Aiénc ue Baon to xpOvo Tou EMOUEVOU YEYOVOTOC, MEPIAQUBAVOUV TA TAPAKATW TUNUATOL:

e Kataotaon Zwototatoc (system state): H cuAdoyn twv uUeTaBANTWV Katdotaonc mou &ival

amapaitnTEG yLa TNV MEPLYPAPT) TOU CUCTHUATOC OF Uit XPOVIKI) OTLyUL.

e PoAodt lMpooouoiwang (simulation clock): Mia uetaBAntr) mou TEPLEXEL THV TPEYoUOA TIUN TOU

TIPOCOUOLWUEVOU XPOVOU.

» Aiota leyovotwy (event list): Mia Alota mou EPLEXEL TNV ETIOUEVN XPOVIKN OTLYUN EUPAVLIONG KADE

TUTTOU YEYOVOTOG.

e Metpntég Ztatiotnikwv (statistical counters): MetaBAntec mou xpnowomowovvtal yla tnv

armo9nNKeUanN OTATIOTIKWY UETPHOEWV TNG amod0on¢ ToU CUGTHUATOG.

e Poutiva Apxikormoinang (initialization routine): Eva UTOTPOYPOUUA TIOU OQPYLKOTIOLEL TO IOVTEAO

TIPOCOLOLWANG TN XPOVLKN OTLYUnN UnSEV.
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e Poutiva Xpoviouou (timing routine): Eva umompoypauua mou avayvwpllel TO EMOUEVO YEYOVOS A0
™ Alota yeyovotwv kot akoAoudw¢ auédvel To poAOL MTPOCOUOIWONC OTN XPOVIKN) OTLyUn ToU TO

YEyovoc auto Ba supaviodei.

e Poutiveg leyovotwv (event routines): Ymompoypduuota JTOU EVHUEPWVOUV TNV KATAOTOOH
OUOTHUATOG OTAV EUQAVIIETAL EVA OUYKEKPLUEVO EL60C yEYOVOTOG (UMapxel Ui TETola pouTtiva yla

kave eldo¢ yeyovorog).

e Poutiveg BiBAoOnknc (library routines): Uvodo umompoypauudtwy mou SnuLoupyouv TUxaleg
gupavioelc Tuwv amo mdavoTIKEG KATAVOUECG, TTOU Exouv oplodel w¢ HEPOC TOU WOVTEAOU

npoaoopoiwang.

e [evvntpia Avagopwv (report generator): Ymompoypouuo T1ouU UTTOAOYI{EL EKTIUNOEL; TwV
emBuuNTwV UETPWV Artod00N¢ Ao TOUC UETPNTEG OTATIOTIKWYV KAL TIHPAYEL AVAPOPEC OTAV TEAELWOEL

N EKTEAED TOU MPOOOUOLWTI).

e Kupilwg lpoypauua (main program): To mpoypauuo mou KaAel ™ poutiva ypoviouou yla va
KaB0pLOTEL TO EMOUEVO YEYOVOG KOl UETA UETAPEPEL TOV EAEYYO OTNV QVTIOTOLXN POUTIVA YEYOVOTOG
yla va evnuepwIei katdAAnda n katdotaon TOU OUCTHUATOC. EAEyxeL emiong av TmpEmel va

TeEpUaTIOTEL N Mpooouoiwan Kal KXAEL TOTE TN YEWNTPLA AVAPOPWV.
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OL AOYIKEG OXETELG QVAUECA OTA TTAPATIAVW TUNUXTA QaivovTaL 0To akOAoudo oxnua:

Kupimc
Povtive Apyoneinong Ipéypappa l Poutiva Xpoviopoh
c e . . I a— . = r -
1. Oggs Polda=0 4 0 0. Ealsoe ) poorivi 1. EKobopios tov emopsve
2. Appomeings v EPYKOTONTTIS TUMO YEpovaTos, S0Tm i
KOTROTEoT] ouoT. & 1 2. AvInce o pohoy
GTOTUTT. UETPITTES 1. EKal pour. ypovicpot i TEOTONOIT S
1. Apymomoings 2 Kolsoe povtiva
MOTo YEFOVOTOOV TEYOVOTOS § —
I
2

Pourives
Bifhaotismg

1. BEwnuépoos wotootao

CUGTINETOS ) ]

Povtiva 2. Evnuépoess PsTprTeg * ":"“..l_lm'JF'I?"]Gf* TURmES

Tevovdtoc CTETHTLRY e 0 mOnVeTIRED
' . 3. Amuetpynos pehovin - HOTIVDHED

veyovora & mpochess To
OTT] AMGTO YEFOVOTOOV

OXI

TevmTpia
Avoapopiv

l NAI

1. YTreohopos sknunosig LETpoY
omoboons
2. Tpows v ovepopa

Ewkova 36: Awaypauua pong yia tnv eE€AEn ue Baaon to Ypovo EMOUEVOU YEYOVOTOG.

Onw¢ avapepdnke ota mPonyouueva, Eva cUOTNUA Eival UuLta KaAd optougvn cuAdoyn amo
ovtotnteg. Ot ovTOTNTEC Yapaktnpilovral amo TUEG Sedouévwy mou kaAouvtoar \8Lotnteg (attributes)
KOl Ol OTOIEG glval UEPOC TNG KATAOTAONG TOU CUSTNUATOG. OL OVTOTNTEG TTOU EXOUV OPLOUEVA KOLVA
XOPOAKTNPLOTIKE, cuxva ouadomolovvtal o€ Aloteg (N apyeia j ouvola). MNa kade ovtoTnTA UNApPXEL
ua eyypapn otn Alota mou anoteAsital ano Ti¢ LOLOTNTEG TG OVIOTNTAG, EVW N OELPA UE TNV omola

tortodetouvtal oL yypapec otn Aiota, eéaptatal anmo Kamolo kadoplouévo kavova. H opyavwaon kat
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n Aswtoupyia €VOC MPOYPAUUATOC TTPOOOUOIWONG SLAKPITWY YEYOVOTWY TOU XPNOUIOMOLEl TO
unyaviouo eE€Aénc ue Baon to XpOVo TOU EMOUEVOU YEYOVOTOC, OMWC TIEPLYPAPNKE MAPATAVW, Elval
TUTTLKN yLa TNV avantuén MPpoooUoLWTWVY UE YAWOOEG TIPOYPOUUATIOUOU YEVIKOU aKortou onwc n C, n
Pascal kat n FORTRAN. Ovoudletat Mpocéyylon Xpovodpopoloynong leyovotwy (eventscheduling
approach) otn povtedomoinon tn¢ mpooouoiwong, OLOTL OL XPOVIKEG OTLYUEC EUPAVIONG TWV
UEAAOVTIKWYVY YEYOVOTWVY KWEIKOTTOLOUVTAL OTO UOVTEAO Kal mpoypauuatilovral va eupavictolv oto
mpocouolwuévo HEAAov. H evaldaktikry mpooéyyion oto Véua, eivat n Mpooéyylon Awadikaoiog
(process approach), n onoia "6Aénet" tnv nmpooouoiwon o€ oxéon UE TIC EEXWPLOTEG OVTOTNTEC TTOU
eumAékovral. O KWOIKAG TOU ypa@eTal e6W, TEPLYPAQEL TNV "sumelpia” utag "tumikng" ovrotntog
kabwe¢ autn UeTakiveital Sl HECOU TOU OUOTAHUATOC. H KwoLKOMoiNan €vo¢ MPOypaUUOTOC
npooouoilwang pe tnv mpooeyyion Sladikaoiag, yivetat ocuvndwe ue xpron ELOIKwWV yYyAwoowv

TIPOYPUUUATIONOU yLa mpooouoiwon, onws n SIMULA, n GPSS, n SIMSCRIPT, n SIMAN, n SLAM k.a.
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I 5.5 Ta Bjuata piag MeAétng ue lipooouoiwon.

210 akoAouBo oxnua @aivovral ta Briuata mou akoAovdouvtal yla Jic Tomikh UEAETH EVOS CVOTHUATOS

Ue ypron mpooouoiwong.

1 Svomimersn Tlpofinuotos
wo Zyefoonos Melim;

| :

Tyedwopos epoparoy 7

Tohhoy Asbousvay o
Eofopropes tov Movishow

1 l

3 ‘Epsupo OXI Hapayoywes Exterioas tov| g

W . MMpocopouw)

l NAI l

(]

L ) Avaioon Asdopgvoy [+]
4 | Avarreln Hpoypapuotos & Efodov
Eheyyoc Opbomrog
_ | IMthoruceg Excredéoers Tow Tesunpioar), Tlapovsioo wg
2 | MpocopowT Epopuoy tov 10
AmotsheoudToy
v
Eyiupo OXI
6 Mpoypau-
W
| nar

Ewova 37: Ta Biuata piog ueAEtng mpooouoiwaong.
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I 5.6 MicovekTiuata, Mewovektiuata kat Avokodisg tng Ilipocopoiwong.

H mpooouoiwaon eival ula eUPEWC XPNOLUOTTOLOUUEVN KAl CUVEXWG TTto Snuo@iAng uédobdog
yla t™n UEAETN TOAUTTAOKWY CUCTNUATWY. EXEL QUOLKO T TIAEOVEKTHUATA, T UELOVEKTNLATA TNG, AAAd
Kal undpyouv MoAAEG attiec €€ auTiac TwV OMOlWV OPLOUEVEC TIPOOOUOLWOELG SEV KATAAYOUV OTO

emBuunto anotéAsoua.

Optouéva mdava mAgovektnuata TN¢ xprnong te pedodou tne¢ mpooouoiwonc eival ta

TAPAKATW:

e Ta epLOCOTEPA OUVIETA CUOTNUATA TOU TIPAYUATIKOU KOOUOU UE "tuyaiec" mapauétpoug, dev
UITOPOUV VA TIEPLYPAPOUV LKAVOTIOUNTIKA [E KATIOLO UTNUATIKO UOVTEAO mou umopei vo Aulsi

avaAuvtika. Etot, n mpooouoiwaon givat cuxva n puovn Stadeoiun uédodog ueA€tng.

e H mpooouoiwaon EMITPENEL TNV EKTIUNCN TNG AMOS00NC EVOC UTTAPXOVTOC CUCTNUATOG, KATW QIO

Karoto mpoBAenouevo oUVoAo AELTOUpYIKWY GUVINKWV.

e MrmopoUv va ouykpt§ouv UECW TNC TPOOOUOLWONG, EVAAAQKTIKEC TIPOTELVOUEVEG OXESLATELS N
EVaAAOKTIKEG TOMTIKEG AELTOUPYIOC TOU OUOTHUATOS, WOTE Vo mpoodiopiobel 1 [éAtioty Avon mwov

IKOVOTLOIEL TIG TTPOOIOYPAPES TTOV EYovV 0p10UEL.

e Je Eva UOVTEAO MPOOOUOIWONG UTTOPOUUE VA EXOUUE KOAUTEPO EAEYY0 OTIC OUVUINKEG TWV

TMEPAUATWY, OE OxEon Ue mdavo MEIPAUATIOUO UE TO MPAYUATIKO oUTTNUA.

* H mpooouoiwaon EMITPEMEL T UEAETN EVOC OUOTNUOTOC TOU EXEL HaKkpoxpovn eE€Aén (m.x. Eva
OLKOVOULKO oUOTNA), O MOAU ULKPOTEPO XPOVO, N TH UEAETN TNG AETITOUEPELOG TOU OE MEPLOCOTEPO

Xpovo.

e Eivat uta u€dobdoc otkovoulkn, agou sivat dSuvato va vAomotndei mAéov O€ ULKPOUG UTTOAOYLOTEG UE

™ XPron YAwoowv mpoypauUatiouoU Yevikou akormou onwce n C, n Pascal ko n BASIC.

e H nmpooouoiwon umopei va vdomoinOel amd unyavikoug mou Sev eival amapaitnto va €Youv
EKTETAUEVEG UXTNUATIKEG YVWOELS, TOPA HUOVO Tn SuvatoTnTa va KATovoouv BaolKEC EVVOLEC

OTATIOTIKG KAL VO UITOPOUV va £QapUOlouV NN ETOLU UaBNUATIKA EPYaAEid.

OpLOUEVA UELOVEKTNUATA THC TTPOCOUOIWONC EIVAL T TAPAKATW:
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* KaOe ektéAeon €vO¢ LOVTEAOU MPOOOUOIWONC SLAKPLTWY YEYOVOTWY TTOPAYEL UOVO EKTIUNOELC TWV
TIPAYUATIKWY XOPOAKTNPLOTIKWY TOU UOVTEAOU, YLO EVOL OUYKEKPLUEVO OUVOAO TTOPAUETPWY €L0OSOU.
Etol, eivat mdavo va ypelaoBoUv moAAEc SLapopeTikéG aveldpTNTEC EKTEAECELC TOU LOVTEAOU yla
kade auvodo mapauétpwv elocodou mou Va peAstnPeil. Na to Adyo auto, n mpooouoiwan Sev eivatl
Yevika TtO0o0 koA uéSodo¢ yia BeAtiotomoinon, o0co eival yla TN OUYKPLON EVAAAQKTIKWV

OXEOLAOTIKWY AUCEWV TOU OUOTHUATOG.
e Ta UOVTEAQ MPOOOUOIWONG CUXVA ATTALTOUV TTOAU XPOVO KAl TOPOUG YLa Vo avarmtuxGouv.

e O ueyadog Oykoc¢ apltBuwv mou mapdyovtal amo pio UEAETN pooouoiwaonc f N EVIUNWGN ToU
SnuLoupyoUV oL TUXOV YPAPLKEC AVATIAPAOTACELS TWV ATTOTEAECUATWY TNG, CUXVA EVIOXUOULV uia taon
va Slvetal UeyaAUTEPN EUITLOTOOUVN OTO QTTOTEAECUATA QUTX IO 000 TIPETEL. AV TO UOVTEAO Sev
elval pia apketa €ykupn avamapdotoon ToU CUCTNUATOG, TO OTOTEAECUATA TG NTPOCOUOIWONC,
aveéaptnta TOU MOOO eviunmwolaka eival, da mpoodécouv Alyn xprnown mAnpogopia yla T0

TIPAYUATIKO CUOTNUA.
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I 5.7 To MpofAnua tov Exebiaouov sktéAeons Epyaciwv Aypod.

Ta tedevtaior xpovia, UE TNV XPHON QUTOVOUWV YEWPYLIKWY UNXAVNUATWY, EXOUV
TAPOUCLAOTEL A0 SLAPOPOUC EPEVUVNTEC, APKETEG AAYOPLIULKEC TTPOCEYYIOELG yLa TOV OXESLAOUO TNC

EKTEAEONG TWV EPYATLWY TOU aypoU. 2TI CUVEXELX YIVETAL LA AVAOKOTINON QUTWVY TWV NTPOCEYYIoEWV

I 5.7.1 Epyaocisgc KdAvymng¢ Emipaveirag.

H mAglovotnta Twv £pyaciwV aypou OXeTI(eTal Ue pia Stadikaoio KXAUYNG TNC EMLPAVELOG
tou. a mapadelyua n Siadikacio mpostoluaoiac t™e omopokAivng, ol epyaociec Almavong kat
Yekaouou, ot Stadikaoiec ocuykouldn¢ ko amoteAolv epyaoiec kaAvung emipavetag. MNépa oUW oo
TIC OYPOTIKEC EQAPUOYEC O OXESLAOUOG TWV SLASOXIKWY KIVOEWV YL TNV KAAUYN ULOG ETTILQOAVELOG

aroteAel Eva yevikOTepO MPoBAnua.

To yeviko mpoBAnua cxebdiaocuol kaAuvyng enipaveiag Ba umopovoe va kadoptodei w¢ to
npoBAnua tou opLouou evog povomatioU to omoio éaa@alilel OtL To OxnuUa TTOU EKTEAEL Ula epyacia
kaAvyng empaveiac o MeEPATEL MAVW Ao OAa Ta onueia TG S00UEVNG EMiLpaveLlac. H avaykn yia
avaAuan tou mpoBAnuarog kaAung emipavelag Sev MPoNAYe ammo TIG YEWPYIKEC EQUPUOYEG aAdd
amo EQOPUOYEG OMwG KaTapLOUOG ETLPAVELWY, aVIXVEUONn vapkomebdiwy, QVIXVEUCN dyvwoToU
nieptBaAdovtoc k.a. 000 aPopa TIC YEWPYIKEC EQAPUOYEC TTPWTN AVAPOPA YIVETAL YL EPYATIN KOTII G

xAootannta otnv epyacia Huang et al (1986).

Na tv Avon tou mpoBAnuatog éxel avantuydei évac usyadoc¢ aptduwv pedodwv kat
avtiotolywv aAyopiGuwyv. Ot adyoptduol autol umopei va mapayouv to oxédlo kaAuyng eite mptv tnv
EKTEAEON NG epyaoiac eite kata v Sldpkela g epyaociac. Ot adyopitduol kaAuYng emipaveLog

oUupwva ue tov Choset ywplilovtal o EUPETIKOUG KAl O€ MANPELG.

Evupetikol kadouvvtal ot adyoptduot mou Baoilovtal os Eva oUVOAO LEPAPXNUEVWY ATTAWVY
OUUTTEPLPOPWY TLY. amo@uyn eurmodiwv. O €Aeyyoc uPnAou smnébou Sev oxebialel katevBUVoeLg
aAda kuplwg emA€yel Tuxaiec Topelec MPOC TIC Omoleg KIVeital n povada UEXPL TNV emiteuén ToU
okorou. To Baolko upelovékTnua €ival 10 OTL mapddo mou «SoUAgeUouv» owotd SV mopExouv

EYYUNOELC YL TNV EMTUXNUEVN 0AOKANPWaN TNG Epyaciog.

MAnpetg kadovvral ot aAyoptSuol moU TPAYUATOMOLOUV Lo QTTELKOVION TNG €AgUBepN¢
ETPAVELNG UECW EVOC TMTAEYUNATOC TTOU ATOTEAEITOL OTTO MTPOKATOPLOUEVEG YEWUETPLKEG ETLPAVELEG N

keAla. H €vwon OAwv Twv OTOWXELWOWY EMIPAVELWY E(TE MPOoeyyilel eite mapayel enakplBws TNV
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npayuatiky SOOUEVN EMLPAVELA. SUVENTWC N EPYATia OAOKANPWVETAL OTAV N Uovada ETTLOKEPTEL OAEC
TIC OTOLXELWOELG ETLPAVEIEC. Me TOV TPOMO QUTO O OXESLAOUOC TNG KAAUWYNG TNG EMLPAVELAS
artAomoleital oTov OYeSLAOUO KIWVNOEWVY oo TNV pia emipavela otnv aAAn. H mio yvwotn akptBng
UeBoboc¢ amelkoviong ueow KeALwv eivat n amnetkovion o€ tpaneloeldn keAld. Epooov kade kel eival
Tpante{0ELOEC, N KAAUYN yiveTtal o€ KAVE Eva QMO QUTA UE KLVIOELG TTPOC T UITPOOTA KOl TPOG TA

niow. 2to akoAoudo oxnua mapouoialetol n ev Adyw Stadikaoia kaAung emipaveiag.

Ewova 38: KaAuyn emipavetag pe miow Kot Umpog KIVHOELS.

levika ot adyoptduol axebtlaouoU kaAung enwpaveiac neptAauBavouy ta emoueva tpia Bnuata:
o Alaipeon NG EMIPAVELAC KXAUYNG OE EMUEPOUC TUNUATA.
o KaGoptouod tng dtadoxrc ue tnv onola Ja npayuatonondei n epyacia o€ autd Ta TUNUATA.

e Anutoupyio TOU HOVOTITIOU TTOU MPEMEL Vo akoAoU T oeL o€ kade TUNUO.

Ta mapanavw Briuata akoAoudouvtal Ao ToV XEPLOTI) TOU YEWPYLIKOU UNXAVIHUXTOC KATA TNV
Stapkela utag epyacioc. Ol meploptopol mou AauBavovtol utoyn oo To XELPLOTH TOU YEWPYLKOU

UNYaVHUATOG E(vaL oL (510 TTOU UTTIELGEPXOVTOL OTOUC MAPATIAVW aAyoptduou¢ kat givat ot akoAouvdol:

1. Ot Slabpouéc bev MpEmel va EMKUAUNTOVTAL 1) YEVIKOTEPA VA EAQYLOTOMOLOUVTAL Ol

eMmKXAUYELG.
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2.  HkaAvyn va eivat mAnpng.

3. Amouyn gunodiwv.

I 5.7.2 To €181k6 mpldPAnua cxedtaouov kGAvyng oTi§ Epyaciss aypou.

Ot U0 emouevec BLBALOYpapLKEG avaPOPEC TOU akoAoUJoUV QmoTEAOUV TIC GNUOAVTIKOTEPEC
npoontadelec alyoptSuULKNG MPOOEYYLONG Kal BEATIOTOMOINONG TWV YEWPYIKWY EPYACLWY KAAuYnc
empavelag. 2tnv epyacia twv Sérensen et al. (2004), yivetar uta Yewpnon avaioyn twv tpolwv
Bnudtwy mou avaEPONKaV OTNV TPONYOUUEVN TOPAYPAPO, ONOU TO OCUVOALKO mpoBAnua twv
EPYOOLWV ayPOU TIPOTEIVETAL OTL TIPETTEL VO AVTIUETWITLOTEL WC 1) CUVIEDN LA OEIPAC ATTAOUCTEPWV
PoBANUATWY. SUYKEKPLUEVH KATA TNV epyacio pe T0 oUoTnuUA Twv mapaiinAwv Stadpouwv ta

amAovotepa autd npoBAnuata apopouv ota €ng:

1. Zwvec eltyuwv: Mo eva dedouévo aypo o omolog umopel va amoteAsital ano évav aptduo
TUNUATWY Kot SOOUEVOU KATTOLOU KOOTOUG, TTOLEC E(VaL Ol QMAPAITNTEC {WVEC EALYUWVY Kal

oL 1) OELPA TIPOOTIEANCN G TOUG.

2. Kupto cwua aypou: Me Sedouévo 0Tt To mponyouuevo mpoBAnua éxet AuOsl kat ue yvwotda
Ta anopaitnta yta ) AUon tou veou mPoBANUATOC OTOLXE(X TOU UNXAVAUATOG KAl TOU
napeAkouevou, mowa eivat n BéAtiotn Stabpoun mou mpemel va akoAounUel wote va

gaopaliletal n mANpnc kKaAun Tou aypoU Ywpic EMIKXAUTTTOUEVEG SLAOPOLEC.

3. Evépyeiec: Epooov Exouv 509cl ot BEAtioteg Stabpouég, mola Ba mpémnet va gival n Staboxn

TWV EVEPYELWV TNG UNXAVIC KAL TOU TOPEAKOUEVOU.

2y epyacia twv Sgrensen et al. (2004xpovoidletor pa alyoprQuixn mpocéyyion wov apopd 6to
TPATO aTO TO. IO TPOoavapepBévta mpofinuata. To molvywvikd Tufuete amd to. omoio amoteleital o

aypog Oewpodvrar dedouéva. H ratevbovon epyacios oe kdle tunua tov oypod Ocwpeitor emiong
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oedouévn ko kabopiletar amwo v ueyalvTepn TAELPA TOV TUNUATOS OTHY oTtolo. Kou Bo. eivor Topdiiniy.
2e kabe kopopn kabe moivywvov aviigroryeitar €évag kouPog koi to cOVOAo TV KOufwv avtdv
OVYKPOTOVY EVO. Ypago. Xe kGbBe TOC0 TOV YPaPOV OV EVAVEL dDO KOUPOVS TOV, ATOIOETOL EVa <BApoc»

OV GYETILETOL e TO KOTTOS THG OLATYIONG THS OVTIOTOLYNG TAEVPAS TOD TOADYDVOD GTOV AypO.

27116 axoAovleg e1K0veS Topovolalovial 0 Ypapos OTwWS TPOKOTTEL A0 THY OVTIOTOLYNOoN KOUPV o€

KGO TAEVPA. KL O GYEAIATIOC THG EPYOTIOS OIS TPOKVTTEL OTTO THY ADOH TOL TPOLARUATOG.

Ewkova 39: O ypdpog 0w MPOKUTTTEL A0 TNV AVTLOTOIXNON TwV KOUBwv.
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Ewkova 40: O oxedlaouog tng epyacios Onwe mMPoKUNTEL Arto Ty AUon tou npoBAfuarog.

2tnv epyaocia twv Oksanen et al. (2005), divetat uedodoc oxebiaouou kivnong yewpylkou
unxavnuatog. O adyoptduog nouv napouvotaletal neptdauBavel vo eninebda. Kard to mpwto emninedo
N EMIPAVELQ TOU aypoU XWPIJETAL O UIKPOTEPA TUNUATA KAl KATA To SeUTEPO emimedo yivetal o
oxeblaouoc Stabpourng o€ kade enUEPOUC TUNUA. O oxeSLAOUOC SLaSPOUNG AVAPEPETAL OE EKTEAEDN
epyaoiag akodovSwvrag mapaAinieg dtadpouég. To ONUAVTIKO aUTHG TNG Epyaciac eival To OTL UE TN
Staipeon Tou aypou oe tunuata n katevBuvon katepyaoiag dev givat kown yla 0Aa oe avtideon ue
™0 ouvnouUEVN TAKTLKN Tou akoAoudeital napadootakd. Ouwc meépa amd ™ Slakpltonoinon tou
aYpoU O€ UIKPOTEPA TUNUATA KAl TOV KaBopLouo the kateuuvong tng katepyaoiac o€ kade tunua

b¢ev BeAtiotonolei tnv epyacia o kade Eva amo autd.

O aldyoptBuog Asttoupyel w¢ €€ng: ApxIKA n EMIPAVELX TOU aypoU OLAIPE(TaL Ot KEALD
oxnuarog tpamneliov (to tpiywvo Jewpeital EkQUALOUEVO TPATE(LO) UE KOLVES TTAPAAANAES TTAEUPES.
2T OUVEXELQ EVWVOVTAL T TPATTE(LX T OTtolal EYOUV aKPLBWC (OEC TIG EQPATITOUEVEG TTAEUPEC TOUG,
oxnuatifovrac pueyadvtepa tunuata otov aypo. H katevduvon tn¢ katepyaocioc kaBopiletal ue pia
OELPA EVPETIKWVY SOKIUWY. Eva mapadetyua Staipeans tne EMQAVELAG KA TNG OUVEVWONG TWV KEALWV

Sivetal ota akoAovda oxnuarta:
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Ewkova 41: O TeEUa)LOUOG O TPAMELN TNG ETUPAVELXG AYPOU KAL ) CUYXWVEUGH TWV ETUUEPOUG TUNUATWV.

Ewova 42: Tunika mapadeiypara epapuoyns tng uedodouv Oksanen et al. (2005).

Yy epyaocia tov Palmer et al., 2003, napoveidleton 1poémog Pertimong g amddoong 6ToV
aypd LE TOV TPO-CYESIAGHO ATOSOTIKAOV TPOT®V KiVIONG TV YEMPYIKOV pnyovnpdtov. Me tn xpion
Aoyiopkov Ppioketar M kKoALTEPT KatevBUVeN Kiviong TOV UNXOVAHATOS Omtd Hid GEPH SOKIU®Y
(Ewova 43). Ouwg 1 epoappoyn g peboddov eéetdletoan povo oe gpyocio wekacpov pe ™ xphion
yekaoTikob pe mAdtog epyaciog 18 m. To peyddo owtd mAGTog KaboTd €0KOAOVS TOVG EALYLLOVG TOV
UNYOVALOTOS Yo TNV HETAROoT TOv HeTaEy Tmv dtadpoudv. Emiong, oe 6Aa Ta TuipoTa Tov aypod 1
katevBuvon kivinong diveton n dra, Tpdypa To omoio anéyel and v PEATIOTN AVom OT®G GaiveTon Kot

670 Topadetypo Tov 860nke oty Ewkova 42 pe v g@oppoyn g Tponyovpsvng nebodsov.
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e

Ewova 43: Mapadeiyua tuyaiog kartevduvon kivnong (a), kat tng BéAtiotns katsuSuvon.
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Kepdldaio 6°

2Td)x0¢ - TKOTIOC TG TAPOVOAC UEAETNC.

BaolkOG OTOXOG Kol OKOTTOG TNG mapoucag UEAETNG lval va yivel pla mapouaoiaon twv
SuvatoTNTWV TTOU TTAPEXEL 1] CUYXPOVN ETILOTAHUN TWV QUTOUATIOUWY OTIC YEWPYLIKES EPAPLUOYES. Me
TNV XPHNon QUTOVOUWVY POUTTOTIKWY CUCTNUATWY, To Omola eAEyyovtal UEow S0PUPOPLKWY Kol Oxt
Uovo cuotnuatwy, Sivetat n duvatotnta nmAnpoug eAéyyou kad’ 0Ao to Sdaotnua TNG YEWPYIKNC
KaAALEPYELQG UE AMWTEPO OKOTIO TNV ATTOOECEUTN €V UEPEL TOU avBpwrLvou mapayovra aAda kat

TNV TTLO AOQUAN KoL TOPAYWYLKOTEPN YEWPYLIKN SLadikaoia.

6. SAFAR - Apyttektoviko Aoyiouikd yia Robot l'swpyiacg.

I 6.1 Elocaywyn).

To Aoytouiko SAFAR armotedel Eva kowvo oxebio twv Unibots kat Mobotsoft, uia akadnuaikn
npwtoBouldia yia tnv dnutoupyior EVOC AOYLOULKOU QPXLTEKTOVIKNG Yla pounoT yewpylac. H Unibots
glvat pla mavenotnuiakn etaupia pue €épa to UK, 16pudnke amd tov Simon Blackmore yia va
EUTTOPEULATOTIOLNOEL TIC TPOOPATEG €EEAIEELG OT EAEYXOUEVNG OUUTEPLPOPAG umaldpla POUTTOT
yewpyiag. H Unibots mapexel otnv ayopd UNKPYXOUCEG TIAVETILOTNULOKEC EQOAPUOYEC KadwG Kal
mpwtotuneg. O OKOMOG TG papuoyne Safar eivat va avartuxPei éva ouvolo oxebiwv, ta epyadeia
KoL ot topot yLa va mpowIndel n avdntuén twv yewpyltkwv pounot. H MobotSoft eival urtevduvn yia

™mv avantuén AoyloutkoU ue tn xprion tou Microsoft Robotics Developer Studio.

I 6.2 SAFAR2 - [IpokatapkTikl) £k6001n TOV emavacysSlaocuévou interface.

Mia mpokatoapktiky €kdoon tou VEou cuotruatoG SAFAR2 eivar Stadéouo yia va
kateBaoete. Auth n véa ékboon meptdauBavel Eva desktop e@papuoyn TOU EVOWUATWVEL TN XPron ToU
Google Earth kat to Microsoft Robotics Developer Studio mou kadtota 1o oUoTNUA TOAU TLO0 EUKOAO

otn xprion.
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I 6.2.1 Arartijosis kat Eykataotaot).

Na va ekwvrioete, Ga MpPeEMeL va eYKATAOTHOETE Kamola €kdoon (Express, Standard n
Academic) tou Microsoft Robotics Development Studio 2008 R3 otov untoAoyioth oag. Eivat Stadéatuo
otnv otooeAiba tou Microsoft Robotics. MOAwg eykataotrioete to MRDS R3 tpéfte 10 apyeio

eykaraotaonc tou SAFAR2. Mnopeite va 1o kateBaoete amo to Safar.msi.

Znuavtiko: BeBalwOeite OTL ExeTe eykataoTnocl kKot «Tpgéet» t0 SAFAR2 katw amo to iblo

account mmou Exete eykataotnoeL kot To MRDS, mou Ja mpenel va ExeL Sikatwuata SLoyeLpLot.

Entionc xpewaletal n epapuoyn tou Google Earth, aAda tnv npwtn @opa mou Ja tpééete TO
Safar Sa eupaviotel Eva univuua “Get the Google Earth Plugin now” otnv mepintwaon mou n epapuoyn

bev Bpedel otov umoAoyLotn oag Onwe Paivetal atnv akoAoudn ewkova:
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Gat ib Googie Earth
Plugin now

S Eu0i) P o7 e T

Eav nén EXete eykataOTNOEL TNV £@PAPUOYY, (OwWG YpelaoTel va thv avaBaduioste otnv
tedevtaia €xboon: 5.2.1.1588. Emiong umopeite va Seite v ékdoan tou Google Earth mou éxete
EYKATAOTNOEL aTOV UTOAOYLOTH ga¢ avoiyovtag to About Box tou Safar2 (Help->About Safar...” ano to
UEVOU emiAoywyv). Eav eupaviotel uia madaiotepn éxkboon n éva unvuuo onwc “Google Earth Plugin
not initialized” Sa npénet va avaBaduioete tnv €kdoon oag. ApXLKA QITEYKATAOTEIOTE KL ETMELTA

éavatpeéte To Safar2.

I 6.3 ZekvavTag ue to Safar2.

Auta eival ta Boaowka Bnuata mou xpetalovtal ylo vo SNULOUPYNOETE Uiot QAPUA UE

SlapopeTika ywpapLa, routes, avtikelueva, oxnpuata kot va tpeéete uta 3D mpooouoiwon autrg.

6.3.1 Avoiéte To SAFAR

KAtkapete Start-> Programs -> Safar ->Safar. H apyikn o8ovn Ba eivat oav tnv akodovdn:
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6.3.2 EmiAééte omotobnmote uépog mavw otn I'n mov OéAete va Snuiovpyroete

™V pdpua oag.

Xpnowornoteiote to “Fly to” kouti avaltnong yla va eVIOMIOETE TO UEPOG I ELOAYETE TIG

OUVTETOYUEVEG KoL {OUUPETE OTNV TIEPLOXN) EVOLAPEPOVTOG.

6.3.3 llpooBéote Ta MeSia oTNV Pdpua oag.

To kUplo otoyeio oto SAFAR2 eivat to aypoktnua. Q¢ xpriotng tou SAFAR2, Sa avoifete ko
va artodnkeUOETE apyeia TTOU TEPLEYOUV OAa T OTOLYE(Q TOU QYPOKTHUATOC TTou dnuloupyeite. Eva
QYPOKTNUQA TIPETIEL VAL EXEL TOUAdLOoTOV Eva mtedio, £Tol matriote 1o kouuni "Mpoodnkn nediov" kat

apxioTte va TPooJETETE oNUEia UE TO MOVTIKL Yl val KFOPIOETE T OpL TOU QYPOKTNUATOC UE EVal
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ToAUywvo. Tedewwote ta opla kavovrag Seél kAtk. To SAFAR2 Ba {ntrjoet Eva dvoua yla to veo
nebio. Otav dnutoupyeite éva véo mebio, n mUAn tomodeteital aQuUTOUATA OTO TMPWTO ONUELD TOU
oplou. Mnopeite va matioete to «Metakivnon muAng» kot va aAddaéete tn B€on ¢ nuAng. AtaAééte
TNV MUAN UE TO TOVTIKL KoL OUPETE oTnv emtduunt J€on. 2tn ouVEXELR, KAVTE KAk E€w oo TNV TUAn
va aprnote ™ Asttovpyia  «Ewoaywyn MUAng». H kaptéda «mebdia» tou SAFAR2 sugaviletal otnv

TTOPOKATW ELKOVAL.

6.3.4 llpooB1kn ebiov amokAsiopuo.

Mpoatpetika, éva nmebio umopei va mepléxel Touelc amokAgtouov. Matriote 1o kouuni "Add

Exclusion Area" yia vae mpooUéocte éva medio mov Va npooteVei otnv Alota Mebdiwv.

6.3.5 llpooB1jkn onueiov TpooTéAaon¢ 6To AypoOKTHUA.

Mnopeite va npoodéoete ypauueg oe éva medio mou Ga ypnowuomnotndouv apyotepa Ao TO
“Route Following”, eite oe mpooouoilwan n ue npayuatika oxnuata. fatiote to kovuni "Add Route
Manually" kat éekwvriote tv mpoodnikn twv onueiwv mpoonédaonc mou Ja MEPLYPAPOUV Th
Stabpoun. Kade onueio avapopds €xel LOSIOTNTEG TOU UTTOPEITE VO TPOTIOMOLU)OETE OPYOTEPA

natwvtag to kouurni “Edit Route”. OL 1810TNTEG QUTEG lval:

o O aptfudg twv onUEiwV MPoonEAQTnC.

e Northing, e UTM OUVTETQYUEVEG.
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e  Easting, oe UTM OUVTETQYUEVEC.

e Avoyn, oe UEtpa. Eivar n amdotaon omou Ja Jewpeite OTL TO ONUEIO MPOOTEAXONG EXEL

emteuyJei.

e H tayutnta, tnv omoia Vo TMPEMEL TO POUTTOT VA UETAKIVEITOL UEXPL VO PTACEL TO ONUELO

npoonedaong.

e  MéeSoboc lNAonynong. Ot duvatotntec eivat: “STWP” (Ancudeiag oto onueio mpoonéiaanc)
kat “MXTE” (EAayiotomoinon Cross Track). O aAyopiSuoc nmAonynong eényeitat mapakatw.

o Epyo. Na twpa, ot dSuvarteg tiueg eivar “Lift Cutters” kat “Lower Cutters”. Entiong umopeite va

TO QP OETE KEVO.

Kata tnv oxebiaon piag Stadpourng, umopeite va npooléoete onueia npoonedaong ue “Lower
Cutters” kait uédobdo mAonynonc “MXTE” kpatwvtog matnuevo to ANkTpo SHIFT otav KAVETE KALK. 3€
avtivetn nepintwon, ta onueia mpoomédaong mpootidevrat pe to “Lift Cutters” kot uédobdo
nAonynonc “STWP”.  MeAdovtikéc ekbooelg Ba mepidauBavouv eva «Route Planner", mou Ga
dnutoupynoet uta dtadpoun avtouata, ue Baon tn yewueTpia Tou ediou, TIC TEPLOYEC ATTOKAELOUOU,

™ SLaUOPPWAN TOU POUTTOT Kol dAAEC SLAUOPPWOLUEG TTAPAUETPOUCG.

6.3.6 IIpocO£oTE TA OYNUATA OTO AYPOKTNUA OAC.

Mnyaivete otnv kaptéda “Vehicles”. Oa beite uta Aiota pe To UOVTEAX OXNUATWV TTOU
Statidevroat oto SAFAR2. EmAE€Te Eva amo auTd Kot matrote To kouurni “Add” yia va mpoodeoete éva
oxnua oto aypoktnua oac. Mmopeite va aAddéete TIC MPOETUAEYUEVEC TIUEG yla Kade LOVTEAOD,
natwvtag 1o kouuni “Change default config”. Autéc ot puSuiocelg amodnkevovtal oto eninedo
epapuoyrc tou SAFAR2. MNatnote to kouuri “Edit vehicle config” yia va aAdaéete Ti¢c mapauétpoug
TWV OYNUATWV TTOU EXETE TTPOCIEOEL OTO aypokTnUa. Ot TIUEG aUTEC Ta amo¥nNKeUTOUV OTO apXEio TNG
@apua oag. Mpoc 1o mapPov, UOVO Ol TTAPAUETPOL TWV TPAYUATIKWY OXNUATWYV Eival SLAUOPPWOLUEG.

Aev xpelaletal va ta eENeEEPYAOTEITE yLa TNV MPOCOUOLWON.
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6.3.7 lIpocBéote avTikelueva TPOoOUOiwoNS 0TO AypOKTNUX TAC.

Mnyaivete otnv kapteda “Simulation objects” kat mpoodeoe Sevipa, Bpayia, kat Aiuves yla
TO ETUAEYUEVO aypOKTNUA. Oa EUPAVIOTEL OTO XApTn wW¢ £lkovidlo mou oxetilovtal ue to €(60¢ TOU

avtikeluévou. H kaptéda “Simulation objects” paivetat oTNV MApakaTw ELkOVA.

6.3.8 Alauop@waote TNV TPOGOUOIWOT).

Mnyaivete otnv kaptéda “Run Simulation” kat va Sitauoppwote ti¢ puduioels mov da

xpnowuorotndouv yla va tpe€et n npooouoiwan MRDS:

o [Ipooaptnuévn kdauepa: Mrmnopeite va puBuioete ) OYetkny Véon kat Ttov
TTPOOAVATOALOUO TNG KOUEPOG TTOU PEPEL TO OXNUA, KaBw¢ KAl TO MTAATOC Kol TO

Uyoc e ELkovag.

o Apxikr) Oéa: Apxikn 9éan tng KUPLAG KAUEPAS.

o JSxeblo bpouoloyiou: PuBuion tou nwg to oxediou Spouoloyiov Ba eupaviotei otnv
npooouoilwaon. Mrmopeite va emiAé€ete n Oyt tnv mpoBoAn twv “Waypoints” kat twv
“Routes” (ypauueg mouv ouvdeouv ta waypoints). Ertiong, umopeite va emiAééete tov
Tp0mo nmou Va eupaviotel n mopeia tou oxnuatog. Ou emdoyec elval: “Area

covered”, “Vehicle Track” kat “None”.
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e  FEbawoc: EmiAééte To €ib0¢ NG emipavelag mou 9éAets: “Ground Plane” nj “Height
Field”. H 6beutepn emidoyn Ta Obnuitovpynoet upa 3D  ewkdva  €65dapoug
XPNOLUOTTOLWVTAC TIG UYOUETPLKEG TIUEC TTou SdtaBalovtal amo to Google Earth. Ecv
emiAééete “Ground Plane”, umopeite va emiAééete 1o €ibo¢ tnN¢ ewkovac mouv Ga
avtiotolyilovtal oTo MAvVw UEPOC ToU €6AQOUG: PWTOYPAPIKO OTLYULOTUTTO TOU

Google Earth 1 tiled eikova.
o Oynua: Téog, emAé€te To Oxynua ToU VEAETE va MPOCOUOLWOETE.

6.3.9 Exkivnon tn¢ mpooouoiworc.

Matrote to kouuri “Start MRDS Simulation”kat pueta tnv dnuioupyia apketwv apyeiwv, Sa
apxioet to meptBaAdov tou MRDS Visual Simulation. Oa énutoupyroet eniong duo mapadupa: 1o
Dashboard, kadw¢ kat to Route Following. Xpnowonotjote to Dashboard yia va odnyei to dxnua

XElpokivnta (Mpwta mEaTe TO Kouuri “Drive”).

Dashboard @

Fle  Tools
Dhirect Input Dievice
Device:| v\
e 1]
e ]
il ]
Buttonz: 0O
Dirive l [ Stop ]

Me tnv xpnon tou Route Following, Sa &eite ta SpopoAoyia mou €xete Snutoupyrosl.

AlaAééte Eva kat natriote to kouurti “Apply”. H Stabpoun Sa oxebiaotei ato MRDS Visual Enviroment
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UETA amo uepika SeutepoAentta. lnyaivete otnv kaptéAa “Control” tou Route Following kat matrjote

10 kouurt “Play”. To oxnua da apyiost va akoAoudel tn Stabpour).

Castg | Coniml
ity Plan i
Pipasis Hoars

ok dbmad Diclarce: (400
Prigeaeal Genkp 05
Foes ok Faoior - (B0

1 Sawm ar Dot e
Cantg Conted
I e T e SR oot

[ SARTRAN B

WE Eaig. Wuitka s8]
RS ETR | GRS 050
LN ARSI 0N
GRG0
e o T PR |

]l -

1]
R HTE

Na mv wpa bev eivar duvaty n enavekkivnon tn¢ mpooouoiwons. MOAg Eekwvnoet n
npooouoiwon to kouuri “Start MRDS Simulation” amevepyomnoieital kat Ba npénet va yivel €6060¢
amno 1o SAFAR kat va yivel emavekkivnon. Otav n mpooouoiwon TPEXEL, UTTOPELTE VO UETAKLVEITAL TNV
KAUEPO OUPOVTAC TOV KEPOOPA TOU TTOVTIKLOU 0 0AOKANpn tnv ovovn. Auto bev aldalet tnv B€an g

KapepaG aAda aAdadel to onueio Omou N KAUEPA EOTLALEL.

la va UETAKIVIOETE TNV KAUEPQ, UTTOPELTE VA XPNOLUOTIOLOETE TO MANKTPOAOYLO WG akoAoUdw :
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Key

m 0 o I T}

Eav méoete to mAnktpo Shift ue avta ta nAnktpa, n kivnon yivetatr 20 QOpPEC ypnyopotTepal.
Mropeite pe tv xprion tou F8 va KAvete evaAdayn thv KUPLOGC KAUEPAC UE TNV KAUEPA TIOU Elval

TPOoAPTNUEVN TTAVW OTO Oxnua. H akoAoudn ekova Seixvel tnv mpooouoiwon tou TOMI oe éva

pealdiotiko 3D meptBaidov.

Otav éva mpayuatiko oxnua givat Stadeaiuo, umopeite anAda va nate oto “Run real-world”,
meote to “Start control of real vehicle” kat to pounot ivat étotuo va eAeyxOei ano to “Dashboard” n

10 “Route Following”, ue tov ibto tpomno onwc otnv dtadikaoia mpooouoiwang.

6.3.10 AAyopi6uoc Route Following.

Action

rnoves forward
moves backward
moves left
moves right
Moves Lp

rnoves down

Onwc¢ avagpépOnke otnv eneériynon twv Routes, to Route Following €xel U0 StapopeTikég

uevodouc yila tnv mAonynon anevdeiog oto EMOUEVO ONUELO TTPOOTTIEAXCNG:
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“Straight to Waypoint”: Mes tnv uédobdo auvtn to oynua nnyaivelr ansvdeiac oto onueio
npoaonéAaong. Xpnoluomolel TNV tpExouoa eKTiunan V€0nN¢ Kol TIC OUVTETAYUEVEG TOU ONUEiou
POOTEANONG WOTE va UoAoyioel tnv emGuuntn mopeia Kat v SnNULOUPYNOEL TNV EVTOAN EAEyxou

ouupwva Ue tnv akodouvdn efiowan evoc avaAoytkoU eAeyKTh:

Steering_angle= K, * heading_error

Orou K, eivat to avaAoyikd képdog to omoio ppaviletat otnv kaptéda Config Ttou napadupou Route

Following.

“Minimize Cross Track Error”: [TpOKeLTaL yla Ul EQapoyn VOGS TUTTLKOU aAyop(duou tou
follow the carrot. e autn TV KATAOTAON TO OXNUA TINYAIVEL TIPOG £Vl ONUEIO OTO TUNUO YPOUUNG
UETaEU TOU TPONYOUUEVOU CNUEIOU KOl TO EMOUEVO ONUEID OVAPOPAC, EAXYLOTOMOLWVTAC E£TOL TO
oaAua crosstrack (XTE). H 9éon autn Bploketal o amootacn amo 10 KEVTPO TOU OXUATOC KAl Vo
EVNUEPWVETAL O KaOe kUkAO tou aAyopiduou. H ywvia otpo@nc umoloyiletat amo tnv
npoavapepVsioa efiowon XpNoLUOMOLWVTAC TO KIvNTO otoxo. H mpoBAsyn tn¢ amdotaonc sivat n

Suvatotnta puBuLong Twv mapaUeTpwy tou mapadupou Route Following.

H tedevtaia mapduetpoc atnv kaptéda puduioswy, gival to “Rotate Scale Factor”, eivat to
JT0000TO TNC TaxUTNTAG onueiou ato omoio to oxnua Ja kivndei otav yuplilet Ue TN UEYLOTN ywVia TOU
Tioviov. Na mapadetyua, eav oploete aquthv TV TiUN oto 0.4, oTH CUVEXELQ, OTAV TO POUTTOT YUpPI(EL
UE TN UEYLOTN ywvia TOU TIUOVLOU, N TaxUTNTA UELWVETAL 0TO0 40% TNn¢ Taxutntag o€ evdeia ypauun.

AUTO BeAtiwvel Tov EAeyyo kat Bonda otnv amo@uyn avatporng Twv oxNUATWV.

O aAydptBuoc gxet tnv Suvatotnta va ouvtoviletal Ue TIG AAAQYEG TWV MUPAUETPWV. S€ KaDe
Bniua n nmapovoa XTE umoldoyilstan kot n uéon adpolotikn tetpaywvikn pila XTE @aivetat otnv
kaptéda tou Control. Me tov TPOmo auto Sla@opol cuvbuaouUol TwWV TAPAUETPWY WUITOPOUV va
ouykptGouyv. Emiong, umopeite va ypayete tov Siko oac¢ adyoptduo xpnoiuomolwwvtag to Safar

Scripting Engine.
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Kepaliaio 7°

7. llpooouoiwon Kivnong Avtovouov Poumotikov Oxnuatog pue tmv Xpijon tov
Safar.

2TO MAPOV KEPAANLO MOPOUCLALETAL N TIPOCOUOLWAN KI(VNOoNG EVOC AUTOVOUOU POUTTOTIKOU

oxnUaTog Kavovrac xprion tou Aoyloutkou Safar.

I 7.1 Eekvavtac ue to Safar.

A@oU nbén EYOULE EyKATAOTNOEL OTOV UMOAOYLOTH) LAG TO AOYLOULKO Safar, amo tnv ypoauun
EpYaAciwy EMAEYOULE TO MAPOV TPOYPUUUN KAl EUPAVI(ETaL oTnv 0d0vn TOU UTMOAoOYLOTH UOG N

akoAouOn skova:

- caran =)

ey

.Google

Ewkova 44: Eloaywyn oto Safar
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I 7.2 EmiAoyn tomobBeoiag.

2tn ouvéxeta ato medio “ Fly to” elodyoupe tnv mepLoyr Oomou emBUUOUUE va LaG 0dnyNoeL

10 Google Earth. Onwc¢ BAgnouue otnv eMOUEVN ELKOVA OITOU Kol Exoule emIAEEEL TNV mteployn Kopwrti

tou NouoU Attikrg.

Ewkova 45: EmtiAoyn mepLoxni¢ mAonynong - Kopwrti Attikng.

I 7.3 lIpocOnkn Kat eTAOY) AYPOKTIUATOC.

MNatwvtoag tnv evtoAn “Add Field” pag divetat n Suvatotnta va emAEEOULE TO aypPOKTNUX OTO

ornolo Ba JéAaue va kavouue tnv mpooouoiwon. Onwe eaivetal otnv akodoudn ewova:

Ewkova 46: EmtiAoyn aypoKTHUATOS.
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I 7.4 EmiAoyn oynquatog.

AkoAdoUBw¢ otnv koptéda ue to Ovoua “Vehicles” emiAéyouue 10 Oxnua pe to omoio
EMBUUOUUE va KIVOUUE TNV MTPOOOUOLWaN, OTNV CUYKEKPLUEVN EPYATi EXOULE ETIIAEEEL OV YEWPYIKO

eAkuatnpa Tomi.

Ewkova 47: EmtiAoyn oxuatog§ mpocouoiwong.
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I 7.5 EmiAoyn) e0povg epyaociag oxnuatog.

2TNV OUVEXELX OTNV KapTEAa “Implement” eLoayouuE TO EUPOG EPYAOLOG TOU OXNILATOC TTOU

otnv nepintwon uag eivat 6u. (Workingwidth = 6).

Height.
it romaered from grosund W (in msteee)

7.6 Xapaén

mopeliag mpooouoiwaong kivnong.

To Safar uac bivet SUo duvatotnteg yla tnv xapaén tnc kivnong eite xelpokivnta €ite Ue T0
epyadeio “Route Planning”. 2tnv enoduevn napdaypapo Vo eEETAOTEL N MEPINTWON TN XELPOKIVNTNG

xapoéng.
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I 7.5.1 Xdpaén mopeiag yeipokivnta.

v kaptéda “Fields” mataue tnv evioAn “Add Route Manually” kat pe tnv Bordeia tou

«TTOVTIKLOU» TTATWVTOC TO APLOTEPO TTANKTPO XAPACCOUUE TNV TTOPELX TOU OXNUATOG.

Erine the rama Sor the ouee aced
| Rt mancai

Ewova 48: Xapaén nopeiag yeipokivnra.
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7.5.1.1 llpooouoiwon kivnong m&vw aTnVv Yeipokivnta oxebialdusvn tpoyid.

2tnv kaptéda “Run Simulation” emiAéyouue otnv evioAn “Vehicle” to dxnua mou €youue
opioel kat otnv evioAn “Implement” tnv avtiotown epapuoyn kat nataue tnv evioAn “START MRDS
Simulation”. Tote eu@aviletar otnv odovn TOU UMOAOYLOT) UL KOPTEAQ UE TO ovoua “Route
Following”, emiAéyouue TNV xewpokivntn xapaén TpoxLag Kivnong Kot mataue tnv evtoAn “Apply”, otnv
ouvéxela otnv (Sta odovn alda otnv kaptéda “Control” matdaue tnv evtoAn “Run” kat Eekwvael n

Slabikaoia mpooouoiwaon kivnong.

Ml Opmons el
Faids | ebies | implescts | Boute Maene | Behwioun | Gewdeton Objecss | fonfradson | RunBediodd | S

Foure 1 marusly
FlousaPlan, 115614121290

Lisck A Dt (100
Proponona fian o 0165
Retun SeanFacir 075

Cem ]

Ewova 49: Ertidoyn nopeiag.

2TI¢ akOAOUUEG EIKOVEC MOPOUCLAETAL ) TTOPEIQ TOU OXNUATOG EVTOC TOU QYPOKTIUATOC

EVTOG TNG TPOSLAYEYPAUUEVNC TPOXLAG.
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Test - SAIAR

Fon Grdation, | Run basorid | Stats

GO '}:{l\‘

iere e £ v v Lmsmoer |
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Fukd | Vebwies | bepleverss | MokeMarrer | Bohwicors | SewdsbonObjects | BunSemdshon | BunBesbierkd | Siais

&

L nn;.;k"

D mat wbul
BRI

CEEE A3
Te Cooom e

Ewova 50: Mpooouoiwon Kivnong oxAUaTtos og mpodLayeypauuEVn TPOXLA.
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7.5.1.2 AfjYn otaTIoTIKWVY S£60UéVwV.

A@oU TO Oxnua ExeL OAOKANPWOEL TNV TOPEIQ TOU EYOUUE TNV SUVATOTNTA VO TTAPOUUE

KAmol oTaTIOTIKA oTolYEla T omola Bpiokovtal otnv kaptéAa “Stats”.

[ fesi - SALAR
e Oprrs tiek
ekl | vehie | imetemens | nous s | Scheoers |

e serse fa
Numiber of brack poinls: 3
Furiber of reducad back poinks: 32
Show
B s

Désmarce travelles:  3AT6LmM
Distarce moked:  0L00m

Tomeaveled:  DG:0Z8
Tweworked:  00:00:00

B 8 tovndanss =
© [y
LT R T
Uiz s
] @ Troficknd arms: [

Corrpate istntice from G b e
525 Log Ple

=
Vebicia: v
imphamere: v
i -
[ tme renciorc:

)
Pk | Ve | impbenerts | Soute Manar | Behaviurm | Sewston Obecs | flon Semdason | fun mab okt | Shs
S —
i
L. tnite
B of rack ptc n%

P of rechoend rack pores 2

mf

=5 Tk [eomes]
Outarce tavallad:  JETAL M
Outarce worked 000 =
Trra tryeded 0C53:28
Tiemae werkad: 00e00=00
B B cowntes  tb0m2 [ommuta]
= T T [ ek
E W oo 00 m3 B
Aot of bt 13 e
Ursiriond srdk:  S9H1.31 &2
B et v 230432 [eomnes)

Compute ety from 57 log fle

P g P
Vebigle: | Tori -
Implemert:  6m v

e | e v

Ewkova 51: Statiotika dedouéva npocouoiwong.
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I 7.5.2. Xapaén tpoyiag ue tnv xprjon tov “Route Planner”.

Onwc¢ npoeinaue 1o Aoytouko Safar pag Sivet tnv Suvatdtnta va oxeSLAOOUUE QUTOUATA
™V KaAUTePN xapaén tpoxiag tnv onoia Ba nmpénet va akoAoudroel to oxnua. 2tnv kaptéda “Route
Planner” sloayouue ta amaltoUUEVA OTOLXE(X Kol TATWVTAG THV €vioAny “Start Route Planner” to

Aoytouiko pag oxebialet tnv B€Atiotn tpoyia kivnong.

Ewova 52: Xapaén nopeiag ue to "Route Planner".

7.5.2.1 llpooouoiwon kivnong m&vw otV QuTtopuata oxedialdusvn Tpoyid.

Kat otnv mepintwon auty akodovdolue ta (Sta Bruata Onw¢ otnv yelpokivnta
oxebtalousvn mopeia. Apou opioouue to “Vehicle” kat to “Implement” nmataue tnv evtoAn “Start
MRDS  Simulation” kat otnv o¥dvn nmou  eu@aviletal  eMIAEYoUuE TRV TPOXLA
“RoutePlan_11061413213982” kai mataue tnv €vtoAn “Apply” kat otnv ouvéxela otnv Kaptéda

“Control” Tnv evrtoAn “Run” omou kai éexktvael n dtadikaoio mpooouoiworng.

2TIC akOAoudec €lKOVEG TMapouctlaleTal n MOPEIQ TOU OXYNUATOG MAVW OTNV QUTOUATO

oxebdlalouevn tpoyia:
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[ NET T

Fia Ovire et

Pk | Vehies | implemerss | Ao Flaner | Dehwioun | Slation O oo | Som

[Ehom wrvzees Shom Fatht
(i) hows Ficte A Covred.

L 5 Dt reduit. . -

 image e 2
GO !}’JL‘
T

Pkt | vericies | frpleerss | Rouse Pancer | Betaviours | Smastion Objecy | RunSewismen | s iesbsod | s
—

THATII0E | ATAG
THATLNG | 0610 | 050
TEMMLMI | AL 0500
TR0 | VT,

GPS | TSTLNISE 41912 N

EMEXTE
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st sa0 AR AL
e Cpoone e

Pty | Ve | broleers | Rous Meens | Scheviewn | Seston Ot | en Sewisten | Run Geskwerd | Sun
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[t houts MmO

Tamn
() ragee Pkt
() rnd ane

3 it s
ikl

Test - SALAR

(W [ext - SAFAML ,__.E_ §
He Opfone el
Fekds | Vehdies | Epleerra | fouta Planner | Bebavcus Jation G T

[Eron wrrpoees Shem Fth

[ o Ficutn s Cooed W
Crimight Pkt
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vehels
Yo > 5 enet
g s
imptement
= -

Ewova 53: Mpooouoiwon Kivnong navw oe autouata oxeSLalouevn TpoxLd.
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7.5.2.2 AfjYn otatioTIKWV S£60UéVwV.

Meta v 0AOKANpwon TNG TPOXLAG TOU OXNUATOG OTNV KopTéAa “Stats” gyouue tnv
duvatotnta va MAPOUUE OTATLOTIKA Sebouéva amd tnv mpooouoiwaon tn¢ kivnong tou. Ta omoia

napouatalovral oTi¢ AKOAOUTEC ELKOVEG:

M Cpmons el

ity | Vehcies | imgplmants | RoutePlanner | febsiton | Seiston Cbjecs | FunSewisnce | Run Reslmeds | o

a0
Raser of track pesrin: um
Prmbar of rechecnd track ponts: 147

B
B ot

B 0 Coverndarus: 13624 w2
L]
s of fuakd SRIOLIE w3

rmorkond e 439080 3
W Toofichet ara: 28000 2

Compute mamy e GP bog e

5 g Pl

2
(OC 1:.‘|1L:

091 w3

s o
e arsa:

B ot s

Compube sty b 557 g fle
695 Lag Mle

00 }ll{h_:
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Pagmtar of track posris: n

Prsber of recucad track poets: 147
B
B (ot
Outarce wpoalas L4 m
Outmce worked: I3
Tova truoalad: ey
Trre moviad, L=t

B 0 covredown: 172432
a

s of fuakd SROLIE w3

rorind 43080 =3

W oo s

Compute matetcy e P log fie
5 g Pl

Ewkova 54: Statiotika Asbouéva.
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7.6 Zuumepdaopata — [lapatnpnoelg mavw atny xpron tov Aoyloukol Ipoypdupatog

SAFAR.

Onw¢ mpoavapepdnKe OTIC TTPONYOUUEVES TTAPAYPAPOUG TO AOYLOULKO Tipoypauua SAFAR
aroteAel uio Aoyioutkn epapuoyn mou npodidel éva auvoldo epyaleiwy, ta onola aAAnAemidpouv ue
10 Google Earth wote va Sidetarl n SuvatotnTa EVIOMIOUOU €VOG Xxwpalou, n édnuoupyia tng
akoAouToUuevnG mopelac kat n emAoyr €VOC POUTTOTIKOU YEWPYLKOU UNXAVIUOTOG KAl €V TEAEL va
napayetaL n TPooouoiwan tne 0AnG yewpykng dtadtkaocioc uéow tou MRDS xwpl(¢ va xpelaletat kav

n énutoupyia evoc kwSLKA TTPOYPAUUATIOUOU.

Onw¢ o€ 0Aa T AoyLOULKT TTPOYPAUUATO ETOL KOL OTNV CUYKEKPLUEVN TEPIMTWON Tou SAFAR
urntapyet n duvatotnta BeAtiwong kot n cUUTANPwWon Kamolwv otolxeiwv ta omoia Ja ftav moAu
XPNOWO YL TOV XEIPLOTH TOU TPOYPAUUATOC. ETOL, CUVOTTIKA QVAQEPOUUE KAMolEG SLopBwaElG-

TapatnProeLs.

210 nebio twv otatiotikwy deboucvwy kado Sa nrav va cuunAnpwdouv ta akodouvuBa
oaroiyeia: unkog¢ dtadpounc, aptGuUoc oTpoPwWV, UECH TaXUTNTA TOU POUTTOT Kadw KoL 0 Xpovoc yla
™MV oAokAnpwon o aypotikng epyaociac (Ga mpenet S va ouunepiAnedouv 0Aol ol mapamavw
TTAPAUETPOL OTTWG KA 1) AUTOVOULX TOU POUTTOT, O XPOVOC UETAPOPAG TOU POUTTOT arto TN uia B€on tou

xwpaplou otnv aAAn kadwc kot ot mdavég SuoAsitovpyiec).

Akoun, yla tnv kaAutepn OSlaxeiplton tou xwpaplou Vo MPEMEL va cUUTTEPLAn@EToUV
Sedouéva Oonwe: o aptBuUOC TwV YwPaPLWVY, To €UBASOV TwWV YwWPAPLWY, TTANPOPOPIEC yLo TNV

KaAALEpyela katl Eva EpYaAE(o yLa TNV UETPNONG UNKOUG.
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I 7.7 “WEB-FARMING” H AtaStktvakt) eé€Aién tov SAFAR.

H Stadiktuakn epapuoyrn Web-Farming amoteAei tnv €€AL€n tou AoylouLkoU mpoypauuaTos
SAFAR kavovtac yprion tou Stadiktuou. To OA0 MPOCOUELWTIKO MPOYPOUUN EXEL UETAPEPTE( OTO
SLabIKTUO YEYOVOC TOU KAVEL TTLO EUKOAN TNV XpHion Tou Kadw¢ eV amaUTEITAL ) TPOEYKATAOTAC! TOU

O€ KAITOLOV NAEKTPOVIKO UTTOAOYLOTH).

O xpriotng mAnktpodoywvrac tnv dtadiktuakn StevBuvon: www.web-farming.com €xet tnv

duvatotnta va eKTEAE0EL TNV TpPooouoiwaon NG yewpylkne Olepyaciog Stadiktuakd apkel
TIPONYOULEVWE va EXEL Eyypael otnv umnpeoia web-farming kavovra¢ amAa pia aitnon otov

apoyea yLa tnv Ann evoc username kat password Tou anmoutouvral.

2T ouVéxela ylvetal ula mapouoiaan tou web-farming akoAovdwvtag ouotactika TV iSla

Stadikaoia ontweg oto SAFAR.

-100 -

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 09:40:55 EEST - 18.216.131.50



I 7.7.1 Etoaywyi) ato Web-farming.

MAnktpodoywvtag tnv nAektpovikn SievBuvon: www.web-farming.com eugaviletor n

akoAoudn odovn kat Inteitatl va cuunAnpwidouv ta nedia twv: Username kot to password.

WebFarming Yau are not legged in. Legin

Ewkova 55: Eloaywyn oto web-farming.

2Tn ouvéxela eupaviletal n akodouldn ewkova ormou otn deéla mAsupd NG Elkovac eivat n

Stadiktvakn epapuoyn tou Google Earth kot apilotepa ota tedia epapuoync tou SAFAR.

WebFarmi ng Welcome back, kkolipetsas. Logout

~Google

Ewkova 56: Apxikry o9ovn Web-farming.
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B 7.7.2 Anuovpyia véac pdpuac.

Matwvtag v evtoAn New Farm eugaviletat otnv odovn éva napadupo StaAdyou omou Kol

SnAwvouue To ovoua mou emtIUUOUUE va SWOOULE OTNV QapUd.

w.Google

Ewova 57: Amodrkeuon ovouatog apyeiou.

B 7.7.3 Emidoyi) xwpapiov uéow tov Google Earth.

2Tn ouvéxela uéow tou Google Earth emiAéyouue to emBuunto nmpog enefepyaocio ywpdapt
kot oto mapadupo StaAoyou mou eupaviletal mAnKTpoAoyoUue TO Ovoua UE To omoio J€Aouue va
artoUNKEUTOULUE TO YWPAPL.

Ewkova 58: EmttAoyn aypou.
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B 7.7.4 Enidoyr) Poumotikot oyijuatoc mpooouoiwarg.

210 nebio Vehicles uag Sivetar n duvarotnta emiAoyr¢ pounotikou oxNUATOC UE TO OTToio

eMIUUOUUE va EMEEEPYATTOUE TO aypO.

VWebFarming

Welcome back, kkolipetsas. Logout

Files

Vericles

Modei Fe | |

John Deere 7310

J | |
| Tomit | Detai |

Scamp Scout

Tomi

Valra Robiotrac | A

na’a‘rs |

B
4

Zeus

Implements
Crops
Raute Planner

Tracking minimisation

Ewova 59: ErtiAoyn poumotikoU oxfuatog.
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B 7.7.5 Enséepyacia nposopoiwtixiic spapuoyiic - Implement.

la v npooouoiwaon ¢ yewpylkng Stadikaocias o mpENeL vo 0plOOUUE OPXLKE KATTOLEG

TTOPOUETPOUG YEWPYLKIG SLEPYATIAC OMWE TO EUPOG EMEEELYATING K.CL.

WebFaI’m |ng Welcome back, kkolipetsas. Logout
Files

freas ]

\ehicles

implements

»i | ceneron | Defals |

| Generic | Adg

Hame Gensric_1
Wiorking Viigth 3

Lateral Distance 08

Longtudinal Distance | 0.5
Height
Edit Delete

> 2011 DigitalGlobe

Ewkova 60: Elcaywyn napauétpwy Slepyaociag.
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B 7.7.6 Zyeb1a0ubc Tpoyide.

Mo tov oxedlaoUo NG QUTOUATNG TPOXLAG TOU POUTTOTIKOU oxnuato¢ oto mebdio Route
Planning eloayouue Tic mopaUeTpous mou pacg {ntouvral onwg: Field, implement, vehicle ka kat otn

OUVEXELQ TO OUOTNUA QUTOUATA Xapalel TNV BEATIOTN TPOXLA KiVNONE TOU POUTTOTIKOU OXNUATOG.

WebFarming

Welcome back, kkolipetsas. Logout

iles
Fields
| Vehicles
implements
Crops
Route Planner

-
12

Field: | agros 4
Veicle: |Tomi_t ~|

—
LTt
Turns; Sl i

L
Speed:
Tuming 3 ‘
Speed:

Overlap: Q

Clearance: ‘

| [ =workingwi

Inward

AL | [rworkingwi v

| Run RoutePlanner |

&

£
Route Following
Tracking minimisation

Stafistics

Eikova 61: Syeblaouog Tpoxiag.
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B 7.7.7 Npooopoiwon Tpoyidc.

Apou nbén ExeL oxedlaotel n TPOXLA KIVNONG TOU POUNOTIKOU OXNUATOC TO AOYLOULKO
npoypauua tou web-farming mpooouolwvel tnv mopeia kivnong Ue tnv xprion tou mebdiou Route
Following omou kat elodyouue T avtioTolya otolyeia ota tedia mpooouoiwong.

WebFarming

Welcome back. kkelipetsas. Logout

implements

Crops
Route Planner
Route Foliowing

.08
e
“uw

PR
Field: | agros »
Routet |RR_ 1109200451 v
Vehicle:

Implement:

Proportional gain Kp

Look ahead distance e
a1 | 3ib I:‘.

Rotate scals factor 025 =

Tracking minimisation
GPS log files
Siatistics

Image © 2011 DigitalGlobe

Ewkova 62: lMpooouoiwon tpoxLag.
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B 7.7.8 Zratiotikd oToyeia mpooopoiwarg.

A@oU 1O oUuoTHUO TPOONUEIWONG TNV TPOXLX KI(VNONG TOU POUTTOTIKOU OXNUXTOGC OTO
ETUAEYUEVO YwpPApL TOTE aUTOUATOC oTo rtedio Statistics eupavilovral dtapopa otatiotika dedoueva
TTOU apopouV TNV yewpyLkn Stadikaoia onwe auvta napovatalovtal otnv akoAouvdn ewkova.

en onioff Welcome back, kkolipetsas. Logout

Route Following
Tracking minimisation

w @ E =) - -
gz gZ1E2EF
g Lk
7z 2% g
] 3 g
Bz g L

| Created [Field|  Route  |wehicle| il

52812011 | i
e agms| RP-110326045126 | Tomi_1 ‘ Detsis | Deiete
o | 15
Look Afiead Distance | 350
Rotate Soale Factor | 025

Distance Travelled | 142540 m
Distance Worked | 1221.75m

Time Traveled 00:08:55:5

Time Worked 00:07:19.8
Covered Arza 3612.36 m2.
OverlapArea | S5281m2
| Unworked Ares | 2221.62m2
| Traffcked Area | 1102.06m2
Field Area | 5833.98 m2
[ [ I Trajectory

[] B Covered Ares
1 M Overlap Area
[ M Trafficked Area

Eikova 63: Ztatiotika dedouéva npooouoiwong.

-107 -

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 09:40:55 EEST - 18.216.131.50



2YMIIEPAYMATA

2tnv napovoa epyaocia Eywve ula npoonadela va yivel avudnmry n Bondeia mou mapgxouv ta
POUTTOTIKA QUTOVOUX CUCTHUATH OTNV TTPOodo KAl OTNV 0pyavwaon TG oUyXpovhG YeEwpyiag, UE
ATTWTEPO OKOTO TV avodo Tou BLoTIKOU EMIMESOU TOU OUYXPOVOU Kol TPOOSEUTIKOU aypoTh, TOU
Eenepva tov menadalwuévo tpomo okeYne aAda Sivel tnv eukalpia OTIC VEEC TEXVOAOYieC va yivouv

noAuTiua epyaldsia ota xpLa Tou.

Eivat pavepo otL tooo o€ eninebdo Jepuoknmiov 000 Kol OTOV Aypo, TA CUYXPOVA POUTTOTIKA
UNXQVAUOTO UTTOPOUV VA KAAUYOUV Eva UEYAAO EUPOG YEWPYLKWY EQAPUOYWY, XWPIC akOua KaL TNV
QUOLKN Tapouoia Twv aypotwv. Akoun, to peydio mpoBAnua ti¢ punavong tou meptBailovrog
UELWVETAL SPACTIKA POV UTTAPXEL UIKPOTEPN Katavalwon Aunaoudtwv! H vyeia twv aypotwv mou
1000 évrova ennpealetal and ta dnAntnplwdn Autdouato kot ynuike Sev Bpioketal o€ ouvexn

kivéuvo, kadw¢ amopeUyeTaL N EMAQN UE AUTA.

T€AoGg, MOAU onuavtTiko €lval To YeYovoE, OTL YIVETAL TTLO 0PYAVWUEVOG O TPOTTOG YEWPYLHG apoU
UE TNV NMPOCOUOIWTN TWV EVEPYELWV TWV POUTTOTIKWY YEWPYLKWY OXNUATWY, 0 YEWPYOSG YVWpPIleL €k
TWV TIPOTEPWV TA QITOTEAECUATA TWV EPYACLWV ToU, KaBw¢ Oev ylvovtal AOKOTEC EVEPYELEC, OL
kwnoetg &g, Bplokovral KATwW QMo TO MAEYUN KL TNV QOQAAELX TNG TTPONYOULEVNG CUOTNUATIKAG
UEAETNG EUTtElpWV Kal €EELOLKEVUEVWY ETTLOTNUOVWY. OMWG MOPOUCLACTTNKE OTHV Mapouoa epyaacia,
UE TNV xprion AoyloutkoU mpooouoiwonG POUTTOTIKWY CUCTNUATWY OTNV YEwPyia EYOUUE TNV
duvarotnta tg avadvong tng yewpyikng dtadikaociag kat thg ouAdoync deboucvwyv mou BonBouv

oapeotata otnv BeATiwon TG mapaywyriG KoL tngG €V YEVeL aéloAdynong tou aypou.

AKOUN, UE TNV MTPOCOUOLWON TWV YEWPYLKWY EPYAOCLWY, OTNV CHUEPLVY ETTOXN TNG AUEAVOUEVNG
otkovoulkng kpiong, Sivetat n duvarotnta Tou €AEYYOoU TOU KOOTOUC €£pyacioc a@oU TPOTEPOG
UTTApxEL UElWON TOU XPOVOU EPYAOLNG, TTOU CUVETTAYETAL UEIWTN TOU KOOTOUG TOOO OE KaUOLUX aAAd

KoL o€ avOpWITowPEg.
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