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1. Zuvomtiny TeEryQuUey NG SQROUOYNS

211G oLYYQOVEG BLOUMYaAVINES LOVAOES TOQXYWYNS CLVOVTAEL XAVELS T TAEWV e€EAyUEVA
NAEUTQOUNYAVOAOYIME  eTLTEDYpaTa  T7¢  oavbpwmoTTag, To Omola  ToEdyoLy ot
Stovyetptlovtat TV TAELOVOTNTA TWV TEOLOVTIWY TOL YEYVOLLOTOLOLUE oTnv nabnpeotvy) pog
Con. T ™V xotaonevy] uot GUVXEROAOYNCY TEOLOVIWY OTWG TO KLTOXIVNTO, O
LTOAOYLOTHG, TO UVNTO TNAEPWVO UTATL. YENOthoTotodvTaL Brounyovind pounot. H yonon
%ol O TEOYQUUMUATIOROS TV BLOPNYoVin®y QOUTOT amattel TV yvwor] Oewentnmy evvotmv
NG QOUTOTIUNG, YVWOELS TQOYQUUUATIOUOL OTWG ETLONG YVWOELS CLOTYUATWY EAEYYOL UL
aiobnomng.

H exmaidevon o)ty yla 1oV YELOLORO-TQOYOXUUATIOUO TETOWWY CLCTNATWY ETUPEQEL
duorolieg, ot omoieg oe eminedo Oewplag oyetiloviat pe Ty xaTavdNGeY %ol TNV TEQLYOXPN
TWV OTEQEWY COPATWV OTOV XWEO e TNV Bonbeta nxQTEGIAVMY CLOTNUATWY GUVTETAYUEVWY.
Q¢ yvwotdv, T BOpNyavind QOUTOT elval UNYAVIOKOL TOL MIVOLVTAL XL UETXPEQOLY
OVTIXELUEVO GTOV YWEO, Yl TO AOYO aLTO TEETEL Vo AAPBAVOVTHL TRVTH HATIAANAL UETOX
npootactag. 'Biol, oe eninedo mpantinyg donnong, TeoBAnpate utoody vo 1eondhovy amod
AovOaopevo Yelplopd-TEoYEAUUaTIONO ToL Bpaylove te anoTEREoUO Vo LPIETATAL HIVELYOG
TQAVUATIOUOD TWV POLTYTMY KL XATAOTOOPY] HEQEOVS TOL TeELBaAlovTa ywEoL epyaoiag. To
UEYAADTEQO OUWG TEOPRANPA amoTelel 7] U1 OTXEEN TWV ATULTOLUEVWY XOVOLALWY Yior TNV
oyOEd TOL ATAEALTNTOL BactnoL %ot THEEAKOUEVOL eEOTAMGUOL EVOS QOUTOTIHOL Bayiova.
Emniong nplvetan emtantiny 1 Onoér #atdAANAo eXTOLOELUEVOL TEYVIXOD TOOCWTIXOL TOL
Ba cuvtnEet Tov Boayiova Yo ™Y exnaidevoT| TWV POLTNTWY.

Ol o0 THEATAVE GLVTEAOLY OTNY ATALTYON Yot AVATTLEY] EVOG ELLOVIMOD EQYXOTY|OLOL PE
NV YN0 AVASQAGTIMOV NAEUTQOVIUGOV UECWY, OTWS TO EXOVIXO TEQLRRAAOV TNG YAWGOHC
npoyoappatiopod VRML xat tov MATLAB. 'Etot 10 ewovinod epyaotpto Oo Eencpvaet oe
YEVIMES yoapues Ta mpoavaepbévta mpoBinuata. o evioybeTal NGNS 1] EXTOULSEVLTIN
Sladmaolat TV POLTNTWY 00OV APOPX TOV TEOYQXUUXTICUO-YELQIOUO TWV QOUTOTIMMV
BoaylOvwy TOL YO7|CLLOTOLOLVTAL GTA GLOTYUATA TAQAYWYNG. XTNV TXQOLON AVAPOQX
ToEoLoleTal v EYTUOELTING AOYIOUIXO TIOL OyYedldoTne %ot LAomowOnue Yoo vo
eELTNEETYOEL TOLG TAEATIAVW CHOTOLG.

To Mloylopind TEOGOUOLWVEL TOV TEOTO MIVYGNG XAl AELTOLEYIXG TOL  TEAYHUATIHOL
oopumotinod Bpayiovae SCARA E2C351S, oe neptBdihov VRML ot 0 yetptopds tou yivetot
uéow g mhatpoppas tov MATLAB. X1y avagopd meptypdpovial ot SuvatOTNTES TOL
AOYLOPIMOL TOCO YLt TOV TEOYOXUMUATIOUO Tov Boayiovar oaAkd xot Vv tomofétnon
OVTIXELREVWY  TAVw OTO  TEUME(L eQyaolag HE OOMO TNV  UATXOUEVLY] HOUNCEWY
OLVOXQUOAOYNONG. 21NV €QYXCI AVOXADOVTAL Ol EVTOAEG YELOLOROL TOL Bpoyiova ot ot
SLVATOTNTEG TTOL TAEEYEL TO EMOVIUO TEQLBAAAOV GTNV YENOY OlpOEWY AVTIUELUEVWY TTOL
emhéyel o yonome. Emiong vmapyer 7 Suvatotnia  evepyomoinone  Bonbntimwv
yoreanELoTind Babpovopnong Tov ywEoLv eEYaolag Yl TOV XXALTEQO TEOGOLOPIOUO TV
OVTIXELUEVWV XL TNG XOTAYNC TOV QOUTIOT UECK GTOV YWEO EQYAGLAG.

Katd ) yonomn g epoopoyng, elvatl avoryto 10 ap)elo emovixoL #Ocuov oty obovy, 1ot
WOTE VO QPUIVOVTAL EXEL OL ULYNOELG TIOL *AVEL TO POUTOT. 'Etot o yonotng éxet ) duvatdtnta
Vo TIREEL pla OMTHY] eova pe 11 Béon Touv POPTOT OTO YWEO, OMWS EMONG UAL VO
evnuepwbel yro Tt TEé)0VoES TIpES Twv apbowoewy, 1 nat ™ Béon Tov dxEov W TEOG
namolo and mAaiota a€OVwY TOL €YOLY OPLOTEL GTOV EMOVIXO %OGPO. ALTO yivetal eite a1y
AELTOLEYIO YOXUUNG EVTOAWY, pe 1 Bonbeta GULYXEUQLUEVWY CLVXQTNOEWY, EITE OTNY
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Tepintwoy mov yeplopacte 10 Bpaylova pécw tov maEabLEoL pe Ta ElOMG UOLUTLA
(graphical user interface), 6mov ot mpoavapepbeioeg TipES avaypdpovTal oe eldnd TAxicto
ave maoa ottypy). Emiong péoa and 1o napabupo anetdviong tov Bpaylova, pmopovue va
nepnynbodue otov emovind nocpo, pe 1 Bonbewr tov movimiod, 7 pe ta BeAdniar TOL
TANuTEOAOYIOU.

T 10 noppatt Twv oounocewv, €YOvV OYEOIUOTEL ATA OVTIUEIUEVX OTO MOVIEAO TOL
Boaylova, o omolx YENOLLELOLY EITE WG EUTOBLX HECK GTO YWEO TOL eYALETAL TO QOUTOT,
elte g avTMeipeva Tov UmooLy va petanvnBoby amd avto. O TEOYEAUUXTIOUOS TOL
Y WDEOL EQYAGLAG YL TNV AQYMOTOINOY] PLUG XOKNONG, TOQEL VO YIVEL YOY|OLLOTIOLWVTAG Lo
OLYUEXQLPEVY] EVTOMY], HECW TNG OTolng pUmopobue vo tonofletnoovpe ta avixeipeva ToL
LTIXQYOLV, OE OTOLOBNTIOTE GNUELD TOL YWEOL eEYyaolag. Me aVTOV TOV TEOTO LTAEYEL 1)
duvato o dnpovpyiag TANHog SLPOEETIUHMY ELBWY AOANCEWY, YQCLLOTOLOVTAG T (St
avTietpeva not aAkdovtag 10 onomo g ndbe donnone. Lo ™y enilvom Twv acuncewy, o
YONOTNG UTOQEEL eite var yoaet Stadoynd Tig eVTOAEG TTOL emBVUEL, OTY) YOXUIY EVIOAWY ElTe
VoL GLYXEVTOWOEL OAEC TLG eVTOAEC mou emtbupel o évar aEYElO MELUEVOD, 1] EXTENEGT] TOL
omoiov Oux amodwoel 10 ANOTEAECUX OAOUATEWUEVO GTO XQEYELO TOL EXOVIMOL UOGUOU.
Tehog aéilet vo avapeplel OTL oL nvNoELS TOL ewovinol BEaylova YIvOvTaL 08 TEOYUXTIXO
YOOVO avaopa pe TG TEOYEC mov oyedloviar yw ¢ apbowoets. Emiong oty
EQAOUOYY LTAEYEL 7] SLVXTOTNTA YElELopolL SLo emmEOcheTwy eninedwy EOUTOTHWY
Boaytova Vo xat totwy Pobpwy ehevbepiag avtiotorya yiow TV KAADTEQY] KATAVONOY| TWY
NLVYOEWY TIOL SLVALTAL VO TOX YA TOTOLYOEL EVUG QOUTOTINOG Bparylovag.

2. Ey#atdotoey) ot AmotTy|OELS GUGTYIATOS YIo TY)V GWOTY] ASITOLQYIX TNG
spuQuoYNg

TN v eyratdotaoy ™ epoppoyng apxel vo exteieotel 10 TeOyoxupe SerRobot.msi 1o
omnolo dnpovpyel tov pdxeho VRserrobot péoa otov C:\Program Files\TEI_SERRON.
e auTOV TOV YAXEAO LTIAEYOLY OAEC Ol XMAQXITNTEG CLUVXQTNOELS YLt VX AELTOLEYNOEL 1)
epappoyy. H epappoyn toéyet ndvw oty mhatpdopa tov npoyeappatog MATLAB 7.
Enopévwg, petd v exxivion oo MATLAB npénet va odnynoovpe 1o MATLAB oto
Cutrent Directory: C:\Program Files\'TEI_SERRON\VRsetrobot. 'Enstta, y v
EXNIVNOY] TOV EOVINOL €QYAGTNELOL aExel vor TAnrtEoloycovpe oto Command Window
o0 MATLAB 1)V evtoly serrobot.

Ayob yiver 1 emhoyr tov Bpayiova, o yoNnote neénet vo emhélel, PEow TOL YEAPLLOL
neptBaAlovtog, 1o Bruo pe 1o onoto Oo uveitan xdbe apbowon, 1o eidog TpoyLaS, HaL TNV
TUYOTNTA TOL POUTOT (T.Y. Tumineg Ttues: Frame=Joints, Trajectory=3rd Order Trajectory,
Rotational Step=45, Prispmatic step=0.2 xot oMoOnon g undpag Velocity oe pia
evOLdUeDT] TUY]). 2TV GULVEYELX UTOQEEL VO AELTOLEYNOEL TNV euEpoy pe v Bonbetx tov
YoupnoL TEPLBUALOVTOC AELTOLEYLNG EITE e TNV YOYO07] TWY UATIAANAWY GLVXOTYOEWY TTOL
TIEQLYQRPOVTAL GTO TTUEAETNUX A.
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3. O popmotixog Boayiovag SCARA ot 10 €10vi%0 TOL POVTIELO

To hoyopuwd mov avantdybnue npocopotwvet, oe meptfarilov VRML, tov 100m0 nivong
not Aettovpylag evog mpaypatiod pounotxod Peayiova SCARA evw, o yeptopde tou
yivetor péow ¢ mAatpoppag oo MATLAB.

To mpwtotvno tov Beayiova SCARA (axpwvdpto Selective Compliant Assembly Robot)
eppaviotre 10 1978 and tov xabnynm Hiroshi Makino, oto navemotpio Yamanashi
oy lamwvia. H exmdnuuiny tov amhotra Ntoy evpuyg (THEATNEOVTAG TOV Vo ASLTOLQYEL,
Bopiler éva avBowmvo PBoaylova), nabog pe Ayotepeg uvioelg UmOEOLOE Vo UAVEL
ATOTEAEOUATIHOTEQN EQYXTIEC GUVAQUOAOYNONG, UE UEYXADTEQY] ToUYLTNTA XAl TEQLOCOTEQRY]
axpiPeta. Xonotpononnue yloo epnopny] cuvaEuoloynon yw TEwty @oed to 1981, %o
amd T0Te ouveyilet Vo xaTéyEl TOV *XADTEQO GLYOLACPO TIUNG — aNOS06MC, OCOV PO T
oLVaEUOAOYNON e LYNAES Tay DTN TES, nabwg extote 1 e€eMén oY THEAYWYT] TWY KXO®V
NAENTEOVIN®Y TEOIOVTWV NTay adpatwdne. H yewpetpla tov mpwtotumow Beayiova SCARA
nepthapfBaver dvo meptotpoyinés apbowoeic (0;, 6,) xour wo mpopatny apbowon (dy),
tomobetnuéveg €tor wote ot dfoveg twv apbowoswy vo eivar mapdAAnlot petafd Toug
(Ewova 1). Ov Boaytoveg SCARA éyovv peyadn Svoxapdio oe #atandQuyy 9OOTLOY UL
ehooTOTo o8 0EILOVTIH, UATL OUWS TOL TOLG OlVEL PEYIAO TAEOVEUTNUOX OF MLVY|OELQ
ovvaEpoLOYNoNG not Taxetapiopatog (pick-and-place).

Eikéva 1: mpotumoc Bpayiovac SCARA

H owoyévelr popmotnwv Bpaytovwy SCARA mepthapBaver Stdypopeg mapailoyés Tov
TEOTLTOL Bpaylova, avaAOYWS PE TI eYxaleg TTOL xadeltat v emttedéoet. 'Etot vnapyouvy
Boaytoveg SCARA yie Boptd poptia, ytoo c€otetind yONYOQES HIVNOELS 7] Yo UOXQLVES
AMOOTHGELG. TNV THEOLOA EPUEUOYY YeNotpoToOnue 10 povtédo tov Boaylova SCARA
E2C351S g etupiag Epson (Ewdva 2.0). H Swxpopa tov mpoavapepbév Boayiova oe
oyéon pe tov meotuno Boayiova SCARA ¢ emodvag 1, eivar 1 dnopén peag emmpodchetyg
neptotpopwng apbowong (0,) otov natanopvyo dfova nivnong g aEMAYNG, 1 OTolx
npocdidet peyohtepr cveléla 0TOV TEOCAVATOALGUO TOL dxEov touv Beayiova. Etot, ot
TEWTEG OLO xPOPWOELS elvat TEQLOTEOYPIMES XAl GLYOEOVTAL ATIO Evay ahVOeoUo unxoug L, =
2.25dm. O 8ebdtepog ovvdeapog éyet unrog L, = 1.25dm xot evaver tov d€ova g devtepn
TEQLOTEOPUNG HE QLTOV NG TEITNG (TELOPXTIMNG) %ol TG TETAETNG (TEQLOTEOPIUTC)
apbowong.
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Ewkova 2.a:0 O Bpayiovac SCARA E2C351S Ewova 2.8:0 Ewkovikog Bpayiovac SCARA E2C351S

Ao 1o teyvina yapantnetotud tov Booayiovae SCARA E2C351S xataoxevactnne oe
neptBaiiov VRML éva avtiyoago tov Bpayiova, Onwg moapovotdletar oty TaQandvw
ewdva 2.8, 210y emovind ®O6po mEootébnue Evag TRY1OG eQYXGIaG Tdvw GTOV OTolo eivaut
duvatov va tomobetnfodyv ewmovind avixeipevor T omoio eivat SuvaTOV Vo YELOLOTEL O
Boaytovag. Ot dvvatée Tipég twv apbowoswv nabwg, 1o cidog toug, nat 10 peéyebog twv
ouvdéopwy, eivat To otoryeta mov nabopilovy 10 YWEO epyasiag TOL POUTOT, GTOV OTOLO
VoLV OAX T OYeld 0T OTOlL UTTOEEL VO PTAOEL TO AXQEO TOL POUTOT. XNV eV 3.3
TEoLalalETaL O YWEOG EpYxaiag Tov Bpaylova OTwg awtog eivar Babuovounuévog pe Baon
€Val TAXLGLO GLVTETAYULEVWY TTOL LRIAEYEL OTNY Wia e Tov TEaneltod. Ot akoveg X-y-z. TOL
TAXLGLOL GUVTETAYEVWY TOL TEATELIOD AVTLGTOLYOLY GTOV YEwphaTno xwdta RGB (Red-
Green-Blue). H it anptfog odpfocr yonotponoteital yioo 10 TAXIGLO GUVTETAYUEVWY TNG
axpnayng xat g Baong tov Poayiova (BEwdva 3.a). Téhog, péoa and to mapdbupo
amewmoVLoNG ToL Bpayiova, propovpe va teptynbovpe otov ewmovind xoapo, pe | onbeta

TOL TOVTINLOL.

Ewkova 3.a Ewkova 3.6

MAaiola ouvtetayuévwy tou Tpamellou, Tng apmayng kat tn¢ Baong tou Bpayiova, Omwe emiong Kot o
Xwpoc epyaaciac tou Bpayiova oto Baduovounuevo mAaioto tou tpamnellov (n Baduovoution eivat oe dm) .
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4. Xeipiopog Tov Pooyiove GTOV EIXOVIXO OGP0

O éheyyog tov Bpayiova progel vo emttevydel eite péow tov Tapabvpwod neptBairovrog,
TVW OTO OTOLO LNAEYOLY EBIMA OLUTIA TOL OVUAXPBAVOLY OLAPOEES UIVNOELS TOL
Boaylova, eite amevbeing and ™ yoappn eviodwv tov MATLAB. Xe ndbe mepintwon, n
EVEQYELX TOL YONOTY UeTAPOALETAL G ¥ANOY UG XAANAOLYING GUVOQTNOEWY, Ol OTOLEG
vkt 3vouy va LTOAOYLGOLY T1] GWOTY TEOYIA TwY KETABANTOV Twv apbpwoewy woTe va
1009080TN0El TO EUOVIUO UOVTERO PE TO NATAAANAX SeSOUEVH, NAL TEMUX VO XTELLOVIOTEL 7]

nivnon ano tov Bpayiova.

Ov mvnoetg touv Poaryiova eivar Suvatov va mpoypatonombody avapoptnd pe tor TEl
TAXLOLO GUVTETAYUEVWY OTIWG ametxovilovtat oty ewodva 3.a. Iloto cuyrexpipéva ol uvnoetg
oL Boayiove eivat Suvatov va Taypatonombovy pe Baon: o) to world-frame mouv eivor
tonofemuévo oto Odog twv 2 Paotwwy meptotpopuny apbowoewy touv Beayiova, B) To
tool-frame mou eivar tonobetnpévo ato dxpo touv Peayiova (xEmayy), y) To table-frame to
omoio Bploxetat oty P TOL TAY®OL eEYaciag xal TEAOG O) pe Bdon Toug afoveg nivnong
Twv apbpwoewy.

Tte ™V vAomoinon Twv TREATAVEW KWNoEWY OYESIAOTNUXY UXTUAANAES GLVXQTYOELS OL
OTIOLEG Elvat BLUVALTOY VoL YWELOTOLY GE TEGOEQELS AT YOPIEC pe Baor To TAxIOLO G6TO OTolo
avapépovtat. ‘Etot éyovpe ouvaptoeg mov oyetilovtat o world-frame, 1o table-frame, o
tool-frame xat pe ™y ave€doTn %ivnon tev xpbowoewy. Emiong vnapyovy cuvaptnoetg
yeving yonons mov oyetiloviar pe v AaPn tov avixelpévoyv xat tov xaboplopd Twv
YAQAXTNELOTIXOY TOL EXOVIXOL xOGpoL. Xtov mivarx I napovotaloviar cuyrevTEWTHG OL
owvaETNoES ToL oyeTilovtar pe ™V xivnon touv Peoylova. Xe yevueg yoaupes uabe
owvaETNom AapPBaver ooy elcodo g UATIAANAO aEtOUd THEAUUETOWY Ol OTIOIEG APOEOLY TNV

emtBopnt Oeon-TPOCAVATOAGUO TOL QOUTIOT PECK GTO YWEO EQYATLAG.

Mivakac I: Fevikég ouvaptnoelc kivnong tou Bpayiova

Xwpog twv apdpwoswv | World Frame Tool Frame Table Frame FevikAg Xxpriong
moveq movew movetool movetable grasp
moveql moveworldx | movetoolx | movetablex leave
moveq2 moveworldy | movetooly | movetabley ready
moveq3 movews movetools | movetablexs
moveq4 movewor ldxs | movetoolxs | movetableys

movewor ldys | movetoolys | movetablezs
movewor ldzs | movetoolzs

Tunua NAnpodoptkng Kat emkovwviwy T.E.I. ZEPPON
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BEotw yio mepadetypa Ot 0 Poaylovag mpénet va mdoet éva x0Bo, pe axur 0.5dm, mov
Boloretan wg mpog 1o teanelt oe ouvtetaypéveg (1, 1, 0.25) (ot ouvtetaypéveg avapepovtat
070 1EV1P0 ovppetplag Tov xOPou) xat va Tov Tonobetnoet oe pia Stxpopetinn Oéon m.y. v
2, 2, 0.25) pe npooavatoropd 45° (0 TEOCAVATOAGUOC AVAPEQETAL WG TTEOG TO  TAXIGLO
touv teameltod) . Mix adkniovyia evtodwv mov Ou emttedécovy TNV TREATAVL XTXLTNOY
YOYOLLOTIOLWVTAG TLG CLVXETYOE movetable, grasp, leave xat ready eiva:

movetable(1,1,1,0); >Metakivnon tne aprdaync navw ano 1o aVTIKEIUEVO

movetable(1,1,0.5,0); -H apndyn épyetal oc emapn Ue TNV EMAVW
ETUPAVELQ TOU AVTIKELUEVOU

grasp; Dlivetar AaBr) Tou avTIKEIUEVOU Qo TNV apmayn
movetable(1,1,1,0); 2AvVUYwaon Tou avTiKeieVOU armo To Tparell
movetable(2,2,1,0); Metakivnon navw ano tnv emduunty Jeon
movetable(2,2,0.5,45) ; 2Tomodétnon tou avtikelévou mavw oTo TPamE(
leave 2Ano9son avtikeluevou

movetable(2,2,1,0); 2KatakOpun amouakpuvon tne apraync

ready; >Mertakivnon tou Bpayiova otnv 9éon napkapiouatoc

BEotw topa 011 0 Boaylovag eivar otapatnuevog oe pa cuyrexpluevy Beéon, evw Belovpe va
tonobetioovpe 10 axEo ToL o i dAAY. Ot tpomol y va emitevy el avtod eiva dvo. Eite
nog evilopepet amiwe 7 telny) Oéon touv dxpov, omoTe 1 TEOYES Twv xpbpwoewy TOL
Boayiova vmoroyilovial péow evog akyopifpuov my mapaBolune piéng, eite mépav TOL
TEMXOD OMUelov, Uog evOlapeQeL 1] TEOY& TOL dxpov va eivar evbeia. H ndota Stxpopd
uetad Twv SLO TEOTWY, elval OTL PE TOV TEWTO TEOTO OV UTOEOLUE VX YVwEILOLUE ATO
notee oaxptBag onpeia O mepdoet o dnEo PEYEL Vo QTAOEL 6TO TeMUO GNPELD, OTOTE GTNY
TeEINTWo?) LTXEENG eUTOdlWY GTO YWEO eEYyaotiag eivat Tbavy po cbyrEovsr Tov Boayiova
He namolo amo T eumodie. 'Btol yi v amoguyn twv epmodiov Bu Bokeve 1 nivnon oe
evfela tpoyta. To petovéntnpa g sivong oe evbeior TEOY LA, elva OTL mEETEL var auyxELbet
nd&be evdidpeco onpelo pe To YWEO EPYACLAG TOL POUTOT, WoTe Vo amogevy el 1 mepinTwon
voe tepaoet o Bpayiovag and dalovta onpeix ot omoia yavoviar Babpoi ekevbeping. H
evfela oV omola mEoOxettar vor nvnbel 1o dupo tov PBpayiova mpooceyyiletar amO pio
mheada oNpelwyV Yl T OOl LTOAOYILETAL TO AVTIOTEOYO NVUATIUO TEOBANUX WOTE VX
TEOGOLOPLGTOLY Ol AT TOLPEVEG TLES Twv apbpwoewv mov Ou dwoovv v embopntm
nivnon 1ov axEov. Avty 7 Swdmaoiar KAVEL T GUYXEUQLUEVY] ®iVY|OY] THO OTOLTNTIXY| O
YEOVO xat vroloytotiny toyb. [Tpoxetpévou 1 nivion va yiver oe evbela Tpoy1d, B TEETEL Vot
yonotponownbel 1 avtioTolyr CLVEETNGCY TNG OTNOLKG TO TEAELTAIO YOXMMo Eelvar “s”
(straight). (I'a mapdderypo 1 movew o nivnbet Baorn tov mhasiov a€dvwy TO0L EOUTOT pe
TOV TE®TO TEOTO, Oyt dnhad” oe evbeix, evw 1 movews Ou tomobetnoet 10 dxpo oL
eopnot atny St Oeom pe motv, aArd 1 tpoyta Tov Ha yonotponowm et Oa civor evbeta.)

Tunua NAnpodoptkng Kat emkovwviwy T.E.I. ZEPPON Yehiba 8
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BAénovpe 0Tt pe ™V YOO ATAWY %ol EULXOAOPUVILOVELTWV EVTOAWY Elvat SLVATOV Vo
TEOYQUUPATIoOVUE  BldpoEeg nvNoelg Tou  ewovinod Bpayiova. Emmpocheta pe tig
TEATIAV GLVIQTYOELS UTOQOVUE Vo YOV OLULOTIOGOVIE TNV GLVAQETYCY Obj_coords 7
omoix éyet oyedotel y ™y tomobéton Supopwy avireipevwy mavw oto teanell. O
YONOTNG UTOEEl Vo eTAgEet amd P TAELaOX avTinetpevwy xat v xabopioet v Beom nat tov
TPOGUVATOAGUO TOLG GE GYEGY] UE TO TAXIGLO GLUVTETAYUEVWY TOL TEATELLOL.

To avuxeipevo mov pmoget va yenotponombody yweiloviar oe dbo xatnyopies. H pla
TEQUAAPLBAVEL AVTIXELUEVO TTOV YQYOLULOTIOLOVVTOL WG EUTOBLX TAVW OTO TEATELL UXL GXOTOG
TOLG &LV VO TEQLOPIGOLY TOV TEOTO %ivNoYg Tov Bpayiova. Anatteital 101 TEOCEXTIUOTEQY
oyedloom Twy uvioewy Tou Beayiova wote vo anophyst Thoveg cLYHEOVLOELS Ue Ta EUTOBLX.
H 8ebtepn natnyopior mepthapfBdver avtixeipeve o onola pmooLy vo petoxtvndody petd
and UATAAANAY Oéopevor toug amd TV oEmdyn tov Peayiova. To avireipevo avta
umoeoLy va tonobetnfovy mavew oto TEANEl EEYXOLAG UE OXOTO TNV AATUOUEVT] AXGUVOEWY
oLVXEPOAOYNONG Yt T0 EouToT. Tlapandtew divetow o mivaxag II pe evdewmtina ovopata

EPTOBIWV HOL AVTIXELLEVWY TOL UTOEOVLV V& YENothoToBoby amd Ty epuEpoyy).

Mivakog Il.o: Avtikeipeva kot EUTOSLo TOU ELKOVIKOU KOOUOU

AVTIKEIpEVAL MNoootnta Ovopoaoia Awotdoelg (table-frame)
Kwvot 5 col, co2, co3, co4, co5 ‘Ygog: 0.5

Axtiva Baong: 0.3
Sdaipeg 5 spl, sp2, sp3, sp4, sp5 Axtiva: 0.15
KUBoL 4 gbi, ggl, qwil, grl Akun: 0.2
Plate 1 pla 1x1x0.2 (0Yog)

OYog Bidag: 0.1
KuAwspol 4 cyl, cbl, cgl, crl ‘Ygog: 0.5
(children tou plate) Axtiva: 0.2
KOAwépot 4 cy2, cb2, cg2, cr2 ‘Ygog: 0.5
(Avegaptntol) Axtiva: 0.2
Kokkiveg paBdot 8 b01..b08 ‘Ygog: 0.05 — pnkog: 1
Mrthe paBdot 19 s01..s19 ‘Ygog: 0.05 — pufkocg: 0.5
MNpdowveg paBdol 4 b09..b12 ‘Ygog: 0.05 — prkoc: 0.7
Aadopa avtikeipeva 7 A01..A07 ‘Ygog: 0.25, oxL otavrap
GUVOPLOAOYNONG oxnuota

Mivakog 11.6: Ta mapakATw aviikeipeva §gv cuAapBavovtal amno tyv apmayn.

Epmodio 1 1 ob1l 1x05x1
Epmodio 2 1 ob2 1.5x0.5x1
ErunpooBeta mhaiola 8 fri..fr8 0.5 (Mnkog kaBe aéova)

T ™y tomobétnon aviretpévewv

Tavw o010 TEAME(L YOYOLLOTOLOLUE TNV GLVAETYON

clear_obj, ¢va nopaderypo Slvetal TouEandTw:

clear_obj >xadapilet ta avtikeipeva ano to tpanédt
obj coords("col",2,1.5,0.25,0) 2 Tomod<tnon tou kwvou col otov nayko epyaciog

Tunua NAnpodoptkng Kat emkovwviwy T.E.I. ZEPPON
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Eniong vrdpyouvv cvvaptnoec Onwg ot grid_world, grid_z, grid_table, grid_tool
ot omoleg evepyonotoby Bondntind yopouxutmetotua Babpovounone tov yweov epyaotog ylo
TOV ONTUO TPOCOLOELOPO NG HEoNC TV avTIMEIPEVWY XAl TG AETAYYC TOL QOUTOT. XTIC
noepandtw ewovee 4.o.B.y mapovorloviar 1o mAéypo Babpovounong e apmayng, ot
SoutvAtoL Babpovounong tov vouvg xat To TAgypa Babuovopnong Tov mayrov epyaoiag.

e Mmoo Vieeporis Nevigelion Benderng Recording  Help = Vew Vet Mavigstion Reeing Remrdng  Help

= “lad P A Eeewe x| A O e akapace M ZEanev dd e

Ewova 4.a: To mAgyua BaGuovounaonc tng aprnayng Etkova 4.8: Ot SaktuAiot Baduovounong tou

¢ Wew WSwpoinks Rawgelion Rendeeing Feoording  Help
— e ® Al d g e

Ewkova 4.y: To nAgyua BaSuovounonc Tou maykou epyaciog

Eniong, nota 1OV  mEOypoppatiopod tou  Pooylova, TOMES  QOEES, amouTeital )
enavatonobéton e apndyng oe cuyxexptpéveg Béoeg mov efapTwviar and ™V exdoToTe
eoyaota. H anobnrevon awtwv twv Ococwy elvar duvaty pe v xE107 )¢ GLVEOTYONG
here oe cuvdvaopd pe uamolx and TIC GLVXETYNOEL MOVE Yyl THV xivnon Tov Beayiove

otig amobnuevpéveg Heoetc.

INoe ™v eurorotepn nabodnynon tov Poayiove avamtvybnmre éva yoopwmd epyaieio
YELQLOUOL TOL QOUTOT WUe TNV YOY0Y] UOLUTLOV UXL EQYUAElWY ETAOYNG TOL TAEEYEL TO
MATLAB. To yooypud epyudelo yelplopod umogel va avitotorynlel oto yelptoteto
enpaOnong (Teach pendant) mov cuvodevet nabe Bropnyovind Boayiove (Ewmove 5.0.8). Ta
YOLUTUG XAl Ol EMAOYES TOL LTAPYOLY YEVOLLOTOLOLY TIC GLVXQTNGELS TOL avapeEbNMay

Tunua NAnpodopikng kal emkowvwviwy T.E.l. SEPPON JeAida 10
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uéyot Twoea naxbwg not dikeg mov oyetilovTal pe empeEoug AetTovpyieg ToL Bpayiova OTWS O
naboplopnog ™G mocooTxiag  TayLTNTAC TOL EOUTOT uxt O  pabnuotindg  TEOTOG
LTOAOYIGUOL TwY TEOYLWY TOug (M) TEOYES mxpxPolxng miéng, 3™  now 5% 1tdéng
noAvwvopa). Kate ™ yonon g epoopoyng, eivat avorytd 1o a)Elo EOoVIMOD %OGUOUL
pall pe 1o yeptoteto expabtnong oty ofovr, 1ol wote va QaivovTal excl oL nvYoELg ToL
%&veL 10 QOUTOT. Me avTdv TOV TPOTO, O YENOTNG EYEL T7] SLVATOTNTA VX THQEEL ULo OTITINY)
emova pe 1 0Eon Tov POUTOT 670 YWEO, OTWG ETONG noL Var evpepwlel Yo Tig TPy 0oVOES
e Twv apbowoewy, 1 xat ) Béon oL AxEOL WG TEOG KATOLO ATO TAXiCLX AEOVEWY TOL

€)Y(OLY OQLOTEL GTOV EOVIXO HOGUO.

— s (regreRs)— o, x E][_] — Cnnranaes.
0 -401 Wirkd  Tuble
@Y e
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Ewova 5.a: Mpayuatiko xewpLotrplo ekuadnong Ewkova 5.8:ELkoVIKO XELPLOTHPLO EKUATNONG

5. Tomog AetTovEYING TNG EQROUOYNG

[Tooxetpévov va mpaypatomomnlel i sivinon and tov Beoylove, oxolovbeitor to
oLYUENELPEVY] aolovbio ehéyywy nat pabnpatinwy vTokoytopwy. Apywme Sivetat 7] evIoly
ano 10 yonot. H evioly avt) umopel vo eivat eite eVvTOAY] LOQYOTOLNGYG TOL EUOVIXOD
%OCHOL, E€lTe EVTOAY XIvong. X1V TEWTY| TEQINTWGY TO ANOTEAECUX TNG EVIOANG
petoPrBaletor amevbeiog 6TOV EMOVINO KOGPO.

211 SebTeQEY] MEPINTWGY] OMAWVETAL OTNY CLVAETNOY %ivrong tov Bpaylova, o embupntod
onpelo mov Oélovpe va tomobetnoovpe ™V aETayn TOL. AQYWMA TEAYUXTOTOLELTAL
OLVTAUTINOG EAEYYOG TVG EVIOATC %0l OTY] GLVEYELL CLYHEIVETAL av TO eBupnTod onuelo eivor
HECK OTOV eQTO YWEO cpyootag Tov PBpoyiova. Egocov mineeitat o mopomdve
TEQLOPLOUOG, LTOAOYILETAL TO AVTIOTEOYO UIVNUATIXO TEOPBANUA Yot Vo LTOAOYLOTOLY Ot

A TaAMNAES TiEG Twy apbowoewy mov Ba mpocdwoovv otV apmdyr Tov PBeayiove TNV

Tunua NAnpodopikng kal emkowvwviwy T.E.l. SEPPON
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embount Beon nar mpooavatorond. Emetdn eivar duvatov vo vrap€ouvy molamiég ADoeLg,
TOL AVTLOTOLYOLY O SLPOEETINY] HOEYOAOYIHY Tomobétnon Tou Bpayiova 610 YWEO O
olyoptbpde  vmoloylopod g tEoyes Twv  apbowoewy  yornotpwomolel g xELTNELO
a€LoAOYN oG, TV TOAMATAWY AboEwy, TV afooloTnd UixEOTEEY] SLUYQXPOUEVY] TEQLGTOOYY
oMV TwV TepLotpopnwy apbowoewy. X1 cuvéyeta vtoloyiletat o yEOvoc oTov omoto Ha
ohouinpwbel 1 uivnon tov Bpaylova pe Baoy v mocooTiala TLUY] TG TUYDTYTAC TOL EYEL
optotel yro 1o Boaylova na 1o péyeog e yoviag/ petatomong mov éyet vor Strypdidet n
ndle qpbpwon. Axolovlel o vmoloyopog twv oYWV Twv aplowoewy pe Bdon Ty
emAoyn Tov YoNnot (m.y teoxtés mapaBolung wiéng, 3" xow 5% td€ng moAvowvopa) xout
tehog etoayoviar oto VRML apyeio tov Boayiova, yu vo avanapaotabel 1 emtAeypevn

%VY|OY] OE TEXYHATIHO YQOVO.

6. ExmtoitdeuTineg aouNOELG TQOYQUPPATIGROL TOL E1xovixoL Booyiova.

T ™y exnaidevon o céowrelworn Twv QOUTNTWY WEe TOV emovino Poaylovo scara
ovantoyOnray oplopéveg aonnoetc. To ounvind TV aonNoewy XTOTEAELTAL ATO OQLOKEVX
avTIXElpeva TV omolwy ot Béoelg apywonooLvTal xatd ™V exxivrorn g xdbe donnone.
Xnonog uabe dounong elvar M peTarivion aTO TO QOUTOT, €VOG 7] TEQLOCOTEQWV
QXVTIUELLEVWY TIOOG VAL CUYMEUQLUEVO ONUELO 7] E VALY GLYXEXQLUEVO TOOTIO XTOYELYOVTAG
namota epumodia. To Baond TAeOVEXTPA TwY XoUYoEWY elvat OTL LTGEYOLY TOAOL TEOTOL

emilvong ¢ xabeptds, pe SlupoEwY ELSKV UVYOELS Yl TO QOUTOT.

O onomog elvat 7] eMALGY TWY ACKNCEWY YOAPOVTAS TOV HXTIAANAO Pevdonmdina, uut Oyt he
™MV YeNon Tou yewptotneiov expabnone. Ov aounoelg mov éyouvv Snpovpyndet elvor
evldemtinég, omote aynvetat oty Owbeon Touv yonotn 1N SnpovEyla VEWV aoxNCEWY
Baotopéveg ota avtineipeva tov mivara 11 xow v ouvapton obj_coords. Xty cuvéyeta
TEQLYQAPOVTAL GLVOTITING TEVIE EQYXAOTNOLANEG XOUNGES TOoL  ovomtoyOnuay  yroe ™V

exnaiOELOY] TWV POLTNTOV.

H &oxnon «cylinders'y {qtd v 10mo0étnon 1606080wY YOWHATIOTGY xAVSQWY Tavw oe
EVaL TVAXLO, OTYV ETUPXAVELX TOL OTOLOL LTXEYOLY eSOl SAUTOLALOL, YOWUXTICUEVOL
avtiototya pe tov xdbe nOAvdpo (BA. Ewmova 6). Xy cuvéyeta anmatteital 1) HeToaxivyoy Tou
mwvoxiov oe ovyxexptuevy Béon mavew oto teamell epyaoiag. I v owotn Aafy Tov
Tvoariov and To Beoyiova TEETEL 1 aETayY va xxtélet oto vdog g Bidag Tov mvaxiov, va
ohoxinpwoet po atpoyy 360 porpwy xateaivoviag, yw va Brdwbel, uot 011 cuvéyetn va
oLAAGBeL To mvdmio. Meta apxnel amhog vo petaxtynbel to mvaxto oe uanowx dAkn Beon oto
toamelt (BA. Ewmova 7). H tehevtaio uivion pumopel v yiver eite Stxtnowvtag atabepd tov
TEOCAVATOMORO T1G aETAYNG eite meploteepoviag tyv. H dounon emddetor amd amiég
eVTOAEG, Ot omoleg Opwg Bonbody ™V %aTavONoY TG OYETIUNG ATIOCTACYG TWY XVTIXELUEV®Y
TIOL LTEEYOLY GTO TEATELL AAAY UUL GTOV TEOTO TEOYQXUUXTIGUOL TNG %IVNGNG TOL QOUTOT.

T ve apyonomboby Ta avTireipeva oTov Tay%o gpyasiag Tov POpTOT mEEnet v dwoovpue 610 MATLAB v evtoln
spread_cylinders. 'Eva evdetind apysio eviohdv mov Adver v maxpamave &oxron sivar 1o apyeio ask_cylinders, 7
eXTEAEGY] TOL OTOloL evepyomotel axolovbland 1xTdAAAeS evioAég mEoypaupatiopod touv Boayiova. H S axptBaog
SLadnacio TEAYUATOTOLEITAL KL VLot TIG EMOUEVEG AOUNCELC.
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Ewova 6.a: Xwpog epyaoiac tng acknong «cylinders»  Ewkova 6.8: SxeSLAOTIKEG AETTOUEPELEG VLo
TO TTIIVAKLO TOMOUETNONG TWV KUAIVSpwV.

Ewova 7: Elkéva Tou Ywpou epyaciag UETA TNV ouvapuoAoynon

H &oxnon dabyrinth® éyet oxond v efoeiwon tov YN0 te TOV TEOYQUUUATIOWS TG
%ivnonNg Tov EOUTOT Y TNV amoguyn eumodiwv. Ildvew oto ywpo epyaciag €yovv
tomobetnlel ndmotn otabepd epmodia (BA. Ewmova 8). Xtoyo amotedel 1 petanivnorn tov
%1OMntyou uOBov amd ™V pia axEY] Tov TEameltol (0T TopY Twv afOVwY TOL TAXLGIOL TOL
toanellov) 6TV GAAY pe naTdAANAeS mvnoetg g apnaync. [Tpobnobeon anotekel vor unv
onuwbel 1o avineipevo amod 1o eminedo Tov TEATEllOL KL VL 7] GUYXQOVOTEL € XATOLO ATO
Toe e TOSLAL TOL LTIAEYOLY GTOV YWEO EQYAOLAG.

Ewkova 8: ElkOva Tou xwpou epyaciac yla tnv aoknon «labyrinth»

2 , . . ; . . . ,

T v apyivomonBoby o avtixeipeva otov mayno epyaoiag Tou PouTOT mEETet va dwoovpe 610 MATLAB v evtoly
spread_labyrinth. 'Eva evletind apyeio eviodwv mov Advet Ty mexpamdve &oxvoy sivar to apysio ask_labyrinth, 7
enTEAECY] TOL OTIOLOL eveEYOTOLEl Ao oL KU TAAANAES EVTOAES TROYQXMUATIGIO TOL Bparyiova.
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H &ounon «cubes™ anautel 1ov mooyprpuatiopnd tou Boaylove hote var petaxynody ot
noBot (BA. Ewmova 9.a) mov vnapyovy oto toanéll, ONwg TXQOLORLETHl OTNY TXQUUKTL
ewdva 9.8 ywoic o Boayiovag va auyrpovaotet pe ta dvo otabepd epnddix. To mvantio éyet
tétoleg Otaotdoelg wote vo pmopet vo Sedfer axpBog avapeoo and 10 %eEVO TOL
dnutovpyeitar and T eumodx. O tpomog AaPng Tov mvaxiov elvar o (5tog TOUL

TEOLOLXGTNUE OTNY &ounoy «cylindersy.

| B
ST I
_i_ | —— -
Sl S B
I
| I
A s
L | __
| | | |
O ! Ly
Ewova 9.a:Xwpo¢ epyaoiac yia tnv doknon Ewova 9.8:Xwpoc epyaoiag pueta tnv emiluon
«cubes» NG oknang «cubes»

BEvoag onpoavtinde topéag epyaoiag Twy QOUTOT, VoL 1] GUVXQUOAOYNOY] AVTIMELUEVWY. e
TOMEG TEQITTWOELG, XATOLX TOADTAOKN UVTIXELUEVE HATAOUELALOVIOL ATIO GLVXQOAOYYOY|
UXQOTEQWY %ol ATAODOTEQWY OVTIMELUEVWY. ALTOG ElVaL XL O OXOTOG AVLTNG TNG GOUNONG
«assemble 'y, 1 yvooupia SMAadN, pe Y emAOYY TOV UATEAMMWY KYNoEWY GOTE Vo
ouvapporoynlel évar Peydho aVTIMEINEVO ATIO EMPUEQOLS WIXQOTEQX OTWG ETLONG %Al VO
ENPETAALELTOLE UXTA TO SLYATO TO YWEO epyaciag. Xty emova 10, paivovtar pe padox
otlypato T onpela ot onolo mEenet v tomobfetnlet 1 apmdyn TEOKEIpEVOL Vo pTOEETEL
vae ovyxpatnoet o uxbe avureipevo. Eniong oty (St emove napovoaletor xat 1 TeA)
LOQYOAOYI TWV AVTIMELUEVWY LETA TNV GLUVUOOAOYN O

Ewkova 10.:Xwpoc¢ epyaciac mpLy Kal UETA THV CUVAPUOAGYNON TwV QVTIKEIUEVWY AL, A2,..., A7 TG
aoknong «assemblex» amno tov eikoviko Bpayiova SCARA

3 , . . , . . . ,

T v apyinomornBoby ta avtixeipeva otoy mayno epyaoiag Tov POUTOT TEETet va dwoovpe 610 MATLAB v evtoly
spread_cubes. 'Eva evdettind apyelo eviolwmy mov Avet v napandve doxnor eivar 1o apyeio ask_cubes, 1 extéleon
0L oToloy evepyoTotel axokovbiond naTaAANAes evioAéc TEOYEXMUATIOMOL TOL Bparyiova.

4 , . . ; . . . ,

T v apyiromonBoby ta avtixeipeva otov mayno epyaoiag Touv PouTOT mEETet va dwoovpe 610 MATLAB v evtoly
spread_ase. 'Eva evdewtind apycio eviohdv mov Advel v mapamave &oxnoy eivar 1o apyeio ask_ase, 1 extéleor tov
omotov evepyomotel axolovbiaud #xTdANAES EVTOLEC TEOYEAUMUXTIGUOD TOL Boaylova.
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Xaptv anhomrag emAélape O AEYIMOC TEOCAVATOMOROC TWYV GVTIXELUEVWY UXTH TNV
xpywonoinen ¢ dounong va elvar 8tog pe tov 1eMxo. M mo Shoxoln mhevpd NG
aounong Bo Nrav v ratoeonsvaoTel  €va  SCript  aEYMOTOINGYG, HE  TOV  XQYLMO
TEOGUVATOAGUO TOL %dbe aVTIUELUEVOL SLPOEETIHO ATO TOV AVTIGTOLYO TEALXO.

Teéhog mapovotaletatl 1 &onNoY «te» UXTE TNV OTola GTO YWEO epyaciag yovy Tonobetnlel
31 yowpatotég paPdol. 2xondg g dounong eivar 1 tomobétnon twv EdBowv oe
natdAAnAeg Béoetg, wote va oynuatiotet 1 odon : TET ZEPPQN. Aphvetat oty suyépetax
TOL YENOTY V& aToPacioel Tov emtbvpel Vo OYNUXTIOEL TV YORCY TAVEW OTO YWEO EQYXATLOG.
X®EOog epyaolag TEW %ol UETH TNV OGLVAEUOAOYCY TG KOKNONG TMXQOLOLXLETAL GTNY
oo tw ewova 11, Onwg eniong uot o mivanagl pe ta avineipeva, T SIOTAOELG KoL TG
apynég Toug Oéoete. H donnom apywmomnoteitar 1péyoviag 1o script ‘spread_tei’, eve yto v
emiALOY TG TEEYOLPE TO script ‘ask_tei’.

T

| T

Ewova 11.:Xwpog epyaciag mpLv KatL UETA TNV CUVOPUOASYNON TN AokNong «tei»

To avreipeva (0adot) and to onola ATOTEAELTAL AVTT] 7] AOUNOY], ATOTEAOVY EQYXAELL Yot
AATXOUEVT] AOUETWY ELOWY aonNoewy. 1o Tupdderypa B propovoe v nataounevootel pio
St ot amoTEAOLUEVY] ATt eLOLYQAUPIA TUNUXTA YEVOLLOTIOLOVTAS TIG PABA0VG, TNV
omnola Oa énpene 011 cuvéyetx vo anokovbnoet 1 apmayy. Téhog, umopet vo {nnbet v
AATXOUELAOTEL EVUG TIDOYOG E GLYXEXQLUEVO TEOTO, TOTODETWYTAC TO AVTIXELPEVA TO EVX
TV GTO GARO.

Mivakag 1: AVTIKEIUEVD TTOU MaipvouV LUEPOC aTNV aoknon 'tei’

MeydAeg paBdol (KOKKLVEG) Mukpég pafbdol (umAe)
x-table y-table z-table Mnkog x-table y-table z-table Mnkog

0.5 0,4 0,05 1 0,5 5,8 0,05 0,5
0.5 0,6 0,05 1 0,5 5,6 0,05 0,5
0.5 0,8 0,05 1 0,5 54 0,05 0,5
0.5 1 0,05 1 0,5 5,2 0,05 0,5
0.5 1,2 0,05 1 0,5 5 0,05 0,5
0.5 1,4 0,05 1 0,5 4,8 0,05 0,5
15 0,3 0,05 1 0,5 4,6 0,05 0,5
15 0,5 0,05 1 0,5 4,4 0,05 0,5
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0,5 4,2 0,05 0,5

0,5 4 0,05 0,5

1,5 4 0,05 0,5

Meoaiec paBdol (mpaoivec) 1,5 5,6 0,05 0,5
15 0,7 0,05 0.7 1,5 5,4 0,05 0,5
15 0,9 0,05 0.7 1,5 5,2 0,05 0,5
15 1,1 0,05 0.7 1,5 5 0,05 0,5
15 1,3 0,05 0.7 1,5 4,8 0,05 0,5
1,5 4,6 0,05 0,5

1,5 4,4 0,05 0,5

1,5 4,2 0,05 0,5
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IMTooaotnpo A
2VVHQTNOELG YELQIGKOD TOL Ex0oVIX0L Boayiova

T'ENIKH ITagatnonoyn: Xe OAeg TIC TOQUTEVG OLVAQTNOELS Ol ETLOLUNTES HAQTECLAVES
ovvtetaypéveg xd,yd,zd  enppdlovtar oe [dm] eve o embuuntog mpooavatohomog fd
(avapepeTan wg mEOg 10 Mhaiato tou Tpanellod) ce [deg], extog av avapépeTat StapoEETIHG.
Emniong ot tpoytég mov mapayovial amd TG GLVAETNOELS €xQTWVTAL ATtd TNV EMAOYY| TOL
YONoT oyeTnd pe o eidog g Teoytds (3™ taéng, 5™ tdéng, napaolung wigng).

Ovopua Zuvaptnong: movew

Toomog Asttovgyiug: [aipvet ooy cicodo Tt emOVINTES TIUES Yot TIC GUVTETOYUEVES KO TOV
TEOCAVUTOMOPO TG aETAYNS w¢ meog o mhaioto {0} (world frame) o emotpéyet Tig
amattobpeveg (point-to-point) tpoytég yo 1ig apbowoelg eve anewoviler THEIANAX TNV
nivnon tov Boaylova oto VRML.

IMagddstypo yonong: movew (xd,yd,zd,fd)

Ovopa Zuvaptnong: movews

Toeobmnog Aettoveying: [laipver cav cicodo g embuuntée TLUeS Yo TIC CUVTETAYPEVES TNG
aETAyNS we mEog to mhaioto {0} (world frame) xat enoTEEPEL TIC ATOUTOOUEVES TOOYLES VLot
¢ apbowoelg wote to axpo vo uvnbel, mpog 1o embuuntd onpeto, oe evbeio TEOYLE EVR
aneovilel TeEaAANAa ™y xivnon tov Boayiova oto VRML. Ermiong nata v xivnon
Statneeital o 1o LIAEYWY TEOCAVATOMGUOG ToL Bayiova (Yl TV TEQITTWOY TOL scara
nat tov RRR) eve 7 apmayn mapapeéver navta oto idto vpog pe mwv (Yl ™y TepinTwoy] Tov
scara).

ITapddstypo yonons : movews(xd,yd)
Ovopa Zuvaptnong: moveworldx

Toeobmnog Aetrovgyiug: [Taipvel ooy eicodo 10 embountod Brpo petatonong et tov dfovae X
tov mhatotov {0} (world frame) xon emotEéyer Tig amattovpeveg (point-to-point) TEOYLES
yo g apbpwoelg wote 10 dxpo vo Staypsder 1o embountod Prpe, eve answovilet
ToEaAANA TV uivron tov Bpayiova oto VRML. Emiong natd v xivnorn Swxtneitat o
107 LTAEY WY TEOCAVATOMGPOG ToL Bpayiova (Yl Ty TePinTwan Tou scara xot Tou RRR)
EVW 7] XETAYY] TUEAUEVEL TEVTa TO (510 DO pe TEY (YL TNV TEPINMTWOY] TOL Scara).

IMagddstypa yonong: moveworldx(step_xd) 7 moveworldx(-step_xd)
IMagatnenon: H xivnon e apndyng tov Beayiova Sev elvat amapaitnto va eivo eudeio.

Ovopa Zuvaptnong: moveworldy
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Toomog Aettoveyiag [Taipver oav eicodo to embountd Bruo petatdomong ent tov aéove y
tov mhatoiov {0} (world frame) xou emtotpéyer Tig amoutobueveg (point-to-point) tEOyES
yoo g apbpowoerg wote 10 axpo vo Swxyoader to embopntd Brpe, eve amewovilel
TEAMNAa TV nivnon tov Peayiova oto VRML. Eniong nata v xivnon dtxtneeitat o
107 LTAEY WY TEOCAVATOMGPOS ToL Bpayiova (Yl Ty TepinTwan Tov scara xot Touv RRR)
EV® 7] XETAYY] TUEAUEVEL TavVTa 0TO 15t0 YOG pe TEY (VLo TNV TEPINTTWOY] TOL Scara).

ITapddstypo yonong: moveworldy(step_yd) 1 moveworldy(-step_yd)

IMapatnenon: H xivion me apndyng tov Beayiova Sev elvat amapaitnto va eivor eubeio.

Ovopa Zuvdaptnong: moveworldxs

Teomog Aettoveyiag: [Taipver oav cicodo 1o embuuntod Brpo petatomong ent tov a€ove X
tou mAatotov {0} (world frame) xou emotEeel TI¢ amonToLEVES TEOYLES Yo TS aEOproELS,
ADVOVTOG TO aVTIOTEOPO MV TO TEOBANUa Yo &b evdidpeco onpeio, WoTe T0 AuEO Vo
nvnbet oe evbeix tpoyd oV StedBuven tov x-world, eve ameoviler maEdAAMAo TNV
nivnon tov Bpayiova oto VRML. Enlong natd v xivnon Statnpeitar o 107 vmaQywy
TEOCAVXTOMGPOG ToL Bpayiova (i v TepinTwon Touw scara kot Tov RRR).

IMxeddetypx yonons: moveworldxs(step_xd) 1 moveworldxs(-step_xd)
Ovopa Zuvdaptnong: moveworldys

Toomog Aettoveyiag: [Taipver oav cicodo 1o embountd Brue petatdomorng ent tov déove y
tou mhatotov {0} (world frame) xon emtotEeel I amatToLEvVES TEOYLES Yt g apbproeLg,
AOVOVTAG TO avTioTEOYO MVNUaTnd TEORANpa Yo xabe evilapeco onpelo, WoTe TO A1EO VX
nwvnlet oe evbeio Tooyld oty Stevbvvan tov y-world, eve amewoviler noaEdAAa TNV
nivnon tov Boaylova oto VRML. Eriong satd v nivnon Swatneeitar o %87 vrdoywv
TEOGUVATOAGUOG TOL Boaryiova (Y TV Tepintwao) Tou scara xat tov RRR).

IMxeddetypx yonons: moveworldys(step_yd) 1 moveworldys(-step_yd)
Ovopa Zuvdaptnong: moveworldzs

Toomog Aettoveyiag: [Taipver oav cicodo 1o embountd Brua petatdomorng ent tov déova z
touv mhawotov {0} (world frame) xou emoTEEper ™V amonToLREVN TEOYLE Y TG dEBpwon
q3 wote 10 axo va Saypddet To emtbuunTd BNua, eve anewoviler TEIAANAX TNV ®ivion
tou Bpaytova oto VRML.

ITaeddetypa yonons: moveworldzs(step_zd), 1 moveworldzs(-step_zd)
Ovopa Zuvdaptnong: moveq

Toeobmnog Asttovgyiag: [laipver oav cicodo tc embuuntée Tpés yur g apbowosg tov
Boaylova xal EMOTEEPEL TIC ATALTOVUEVEG TOOYLEG TOLG WOTE VX PETXBOLY ATO TNV aEYIUT
TOLG TP oTig embopnTég.

IMagddstypa yonons: moveq(ql,q2,93,94)

Ovopa Zuvaptnong: moveql
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Teomog Aettovgying: [laipver oov cicodo v embopnt npn ya v debowon ql tov
Boaylova %ot EMOTEEPEL TNV ATULTOVUEYY] TEOYLE TNG WOTE V& LETaBEl Ao TNV XYM NG
U oty embopn ), drxtnewviag Tig vTOAoITeg oTabepec.

IMaedadetypx yonons: moveql(ql)

Ovopa Zuvaptnong: moveq2
Toeobmnog Asttovgyiag: [laipver cav eicodo v embount) wpn ywe myv dpbowon g2 tov
Boaylova not EMOTEEPEL TNV ATALTOLUEYY] TEOYIX TNG WOTE VX LETaBel AmO TNV xEYIMY NG

T oty embopn Ty, SteTnEwvTag TL¢ LTOAOLTEG oTabepEc.

IMTapddstypo yonons: moveq2(q2)

Ovopa Zuvaptnong: moveq3
Teomog Aettovgying: [laipver oov cicodo v embount npn ya v debowon g3 tov
Boaylova %ot EMOTEEPEL TNV ATULTOLUEYY] TEOYLE TNG WOTE V& LETaBel amd TNy xEYnY TG

TN oty emtbount), dratnpwvtag tig vrolotneg otabepec.

IMaeddetypa yonons: moveq3(q3)

Ovopa Zuvdptnong: moveq4d
Toobmnog Asttovgyiag: [laipver cav eicodo v embount) wpn ywe myv dpbowon g4 tov
Boaylova %ot EMOTEEPEL TNV ATALTOLUEVY] TEOYIX TNG WOTE VX UETaBel AmO TNV xEYIMY NG

T oty embopn Ty, SLeTnEwvTag TL¢ LTOAOLTEG oTabepEc.

IMagddstypo yonong: moveq4(q4)

Ovoua uvaptnong: movetool

Toomog Asttovgyiug: [aipvetl oav eicodo Tt emOupINTES TIUES Yo TIC GUVTETOYUEVES KOl TOV
TEOCAVUTOMOPRO OTOL ATALTELTAL, TG AETAYNS WS TEOS To mhaioto {e} (tool frame) o
EMOTEEYEL TIC XTALTOLPEVEG (point-to-point) TEoylEg Y Tig xEbpwoelc WoTe TO duEO Va
nvnbel, mpog o embopntd onuelo, eve anewovilel naEdAANAX TV xivnoy tov Beoyiova
oto VRML.

ITagddstypo yonong: movetool(xd,yd,zd,fd)
Ovopa Zuvaptnong: movetoolx

Toeobmog Aettovgyiug: [laipvel oav eicodo v emBounty Ttun ytoo Ty TETUNUEVY] Tl TOL
afova X Tou TAatotov {e} (tool frame) oty omola Poioretar 10 embuuntd onpeio xo
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EMOTEEPEL TIC AMALTOLPEVEG (point-to-point) tpoytes yo Tig apbpwoelc wote 10 dxEo va
pTaoet exel, eve ameovilel Tupalnio v xivnon touv Bpaytova oto VRML.

IMagddstypa yoNong: movetoolx(xd)

IMapatnenon: H xivion me apndyng tov Beayiova Sev eivat amapaitnto va eivo eudeio.

Ovopua Zuvaptnong: movetooly

Toomog Aettoveyiag: [laipver oav eicodo ™y emtbupnt) Tun yroo ™V TeTaypévr] emt Tou
afovo y tou  mhaoiov {e} (tool frame) oty onola Bploxetor 10 embuuntd onpeio xou
EMOTEEPEL TIC XMALTOLPEVEG (point-to-point) TEoyles o Tig xEbPWoelg WoTe TO duEO Vo
pTaoet exel, eve ameovilel Tepadnio v xivnen touv Bpaylovae oto VRML.

IMaeddetypa yonong: movetooly(yd)

IMapatnenon: H xivnon g apmayne tov Boayiova dev eivar anopaityto vo eivor evbetar.

Ovopa Zuvaptnong: movetools

Toeobmog Aettoveying: [laipver cav cioodo g embuuntée TLUES Yo TIC GUVTETAYEVES NG
XETEYNS G TEOS T0 Thaioto {e} (tool frame) no emoTEEPEL TIC ANMATODUEVES TOOYIES Lot
¢ apbowoelg wote 10 axpo va uvnbel, mpog 1o embounto onpelo, oe evbela POy eV
amewmovilet TagaAnia v nivnon touv Bpayiovae oto VRML. Emiong natd v nivnon
SLTnEelTaL 0 NS LIREYWV TEOCAVATOAGUOG TOL Boayilova (Yl TV TEPINTWOY TOL scara
nat touv RRR) eve 7 apmayn mopapéver navta oto idto vog pe mwv (Y v TepinTwoy] Tov
scara).

IMxedadetypx yonons: movetools(xd,yd)
Ovopa Zuvdptnong: movetoolxs

Toomog Asttovgying: [Taipvel ooy eicodo v emBount teTpnuévy avew otov &€ove X ToL
mhotov {e} (tool frame) xow emotpépel Ti¢ amottodpeves TEOYES Y Tic apbowoetg,
AOVOVTAG TO avTioTEOYO MVNUaTnd TEORAN A Yo xabe evilapeco onpelo, WoTe TO A1EO VX
nvnbet oe evbela TpoYtd oTNY StedBuvon Tov x-tool, eve aneovilet TaEAAAN X TNV 1ivion
tov Bpayiova oto VRML. Emiong wnatd tv xivnon Swxtneeitar o o0 vraoywy
TEOGUVATOAGROG TOL Boaryiova (Y TV Tepintwao) Tov scara xat tov RRR).

IMxeddetypx yonons: movetoolxs(xd)
Ovopua Zuvdaptnong: movetoolys

Toomog Asttoveyiag: [Taipver ooy cicodo v embuun tetaypévy navew otov a€ove ¥ Tov
mhaotov {e} (tool frame) xow emotpépel Ti¢ amattodpeves tEOYES Y Tic apbowoelg,
AOVOVTAG TO avTioTEOYO MVNUaTNd TEORAN A Yo xabe evilapeco onpelo, WoTe TO A1EO VX
nvnbel oe evbela Tpoyd 6TV StedBuven tov y-tool, eve ameovilet TaEdAANAx ™V %ivnon
touv Boayiovae oto VRML. Emiong »ata v sivion Swxtnpeitar o 707 vmdywy
TEOGUVATOAGUOG TOL Boaryiova (Y TV Tepintwao) tov scara xat tov RRR).
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ITapddstypo yonons: movetoolys(yd)

Ovopa Zuvaptnong: movetoolzs

Toeobmnog Aettoveyiag: [Taipvet oav elcodo Ty notypévy emi tou d€ova z Tov mhatoiov {e}
(tool frame) oty omoia Bpioxetar 10 embBupNTO ONUElO UKL EMOTEEPEL TG ATALTODUEVES
TeOoytés Yo Tig apbpwoelc WoTe TO AXEO Vo PTAOEL exel, evw ameovilel THEEAAAX TNV
nivnon tov Boayiova oto VRML.

IMaeddetypx yonong: movetoolzs(zd)

Ovopua Zuvdaptnong: movetable

Toeobmnog Asttovgyiag: [aipver oav eicodo ¢ entOLUNTES TLUES VLot TIC OUVTETOYUEVES AL TOV
TEOCUVATOAMOPO TG ETaYNS ws TEog o mhaioto {T} (table frame) xou emotpépel Tig
amattovpeveg (point-to-point) tpoytég ya g apbowoetg eve aneoviler TeEEANAX TNV
nivnon tov Boaytova oto VRML.

IMagddstypo yonons: movetable(xd,yd,zd,fd)

Ovopa Zuvdaptnong: movetablex

Teomog Aettoveyiag: [aipver oav cicodo o embuuntod Brpo petatomong ent tov a€ove X
tov mhauoiov {T} (table frame) xot emotEéyer T1¢ amattodpeves (point-to-point) t1eoytég
yo g apbpwoelc wote 10 dnpo vo Swypdder 10 embopntd Brua , eve amewovilet
ToEdAMAa TV uivnon tou Beayiova 6to VRML. Eniong xatd v xivion Stxtneettat 1060
0 187 LTEEY WY TEOCAVATOMGUOG TOL Bpaylove, OGO 1aL TO ¥ TOL EYEL TELY EENLVH|OEL, EVM 1)
XQTAYY) TUEAUEVEL TAVTX GTO LSLo LPOG pe TTEL.

IMxeddetypa yonons: movetablex(step_xd) 7 movetablex(-step_xd)

IMapatnonon: H xivnon e apndyne tov Beayiova Sev eivar anapaitnto var eivor evbeloar.

Ovopua Zuvaptnong: movetabley

Toeobmog Aettovgyiug: [Taipver ooy eicodo 10 embopntod Brpo petatonong ent tov aéova y
tov mhaoiov {T} (table frame) xot emotEéyer Ti¢ amattodpeves (point-to-point) T1eoytéS
vt g apbowoelg wote 10 dxpo va Staypader 1o embounto Brpo , eve amewovile
eI ™V nivnon tov Boaylova oto VRML. Eriong natd v xivnon Swetrpeita
TOGO 0 707 LIAEY WV TEOCAVATOMGIOC ToL Boayiova, OGO 1AL TO X TTOL EYEL TELY EEntyNoEL,
EVW 7] AOTIAYY] THOAUEVEL TAVTX GTO (Ot0 LYPOG e TTELV.

IMxedadetypa yonons: movetabley(step_yd) n movetabley(-step_yd)

IMxpatnenon: H xivnon g apmyne tov Boayiova Sev eivar anopaityto va eivar evbeta.
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Ovopa Zuvaptnong: movetablexs

Teobmnog Asttovgyiag: aipver oav eloodo 1o embuuntd Brpa HETATONLONG TOL TEETEL VoL
Swxvboet 1 apmdyn mdve otov d€ova x tov mAatctov {T} (table frame) xot emotEéyer Tig
OTAULTOVIEVEG TOOYLES YL TIG xEOPMOELS, AVOVTAG TO avTiOTEOPO UIYNUXTIXO TEOBANMA Lot
nabe evdiapeco onueio, wote 10 aupo va xtvnbet oe evbela oyt oty SebBuvorn Touv x-
table evw amewovilet mapdAinio v nivinon tou Beayiova oto VRML. Eniong satd v
nivno SLTEELTaL TOGO O 737 LTAEYWY TEOCAVATOMGPOS TOL Bpayiova, OGO %at TO § OV
gyet mpwv Eentvnoet.

IMxeddetypx yonong: movetablexs(step_xd) 9 movetablexs(-step_xd)

Ovopua Zuvaptnong: movetableys

Teomog Asttovgyiug: [laipver oav eicodo 10 embuuntod Brpa petatdmoNg oL TEENEL Vo
Savboet 71 apnayn Tdve otov d€ova v tov mhotctov {T} (table frame) xow emotpeéyet Tig
XTAULTOVIEVEG TOOYLES YL TIG xPBPWOELS, AUVOVTAG TO AVTIOTEOYO UIYVNUXTING TEOBANUY Lo
ndbe evdidpeco onpeio, wote 10 dupo va nvnbel oe evbeio Tpoylx 6TV StedBuvon Tou y-
table eve amewoviler Tapadinia ™V xivnon tov Beayiova oto VRML. Eniong natd v
%ivnor SlTNEElTAL TOGO O NBY] LIAEYWY TEOGAVATOAGUOG TOL BEaylova, OGO 1aL TO X TOUL
gyet motv entvnoet.

IMaeddetypa yonong: movetableys(step_yd) 7 movetableys(-step_yd)

Ovopua Zuvdaptnong: movetablezs

Toomog Asttovgyiug: [laipver oav elcodo 10 embuuntd Brpe petatdmoNg oL TEENEL Vo
Sxvboet 1 apnay ent tov afova z tov  mhawoiov {T} (table frame) xouw emotpéyet v
XTAULTOLPEVY] TEOYL xivnong yw v debpwon g3 wote T0 axEO Vo QTaoEL excl, Eve
amewovilet TauEdAAnAo ™V uivror tou Boayiova oto VRML.

ITagddstypo yonong): movetablezs(step_zd) 7 movetablezs(-step_zd)

Ovopa Zuvdaptnong: ready

Teomog Aettoveying Otav winlel 1 ouvdpon, and dnoto onueto Beloretar o Bpayiovag,
emotEéger o1 Héon naprapiopatoc. Ty Oéon dniady, oty onola Oleg ot apbpnoetg Tov
gyouv ©un 0, (q,=q,=q3=q,=0).

Ovopa Zuvdaptnong: grasp — leave

Teomog Asttovgyiag: Evtoléc eumionnc-amepumionne g apmayne. H evtoly grasp
OLXYQIVEL TIG XTOGTACELG OAWY TWY AVTIXELREVWY OO TNV TEEYoLox Béomn e apmaync, nat
ovAapfBaver o xovtvotepo. H eviody leave amepmiéxet Omoto avtielpevo eivatr otny

XOTAYY], TNV GTLYUY TN ¥AYONS TG
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ITapatnenom: Ot evtokéc Aettovpyodv povo otov Boayiova SCARA.
Ovopa Zuvaptnong: pause

Toeobmnog Asttovgyiag: Eivar eowtepny] ouvapton touv matlab. Anutovpyel pio mador tov
OO TTOL EXTEAELTAL, OTO OYNUELO TTOL HAAELTAL, HOL YL YOOVIXO SLAGTNPA OGO TO OQLOPA

T1¢ o0& SEVLTEQOAETITAL.

ITegddstypor yevinng yonons: pause(0.5)
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IMapaptnpo B
Baoteg yvmoetg ®vNpaTinng xot QoYY

To popndT amotelobviar and GLVOEGUOLS, Ol OToloL KtvoLvTat antod apbowoets. YTdEy oLy
dvo Baowa eidn apbowoewv (oynua B.1), o meplotpopinég nar o mptopatinés. Mix
neptoteop] apbpwan petadAAel Ty mEELEYOUEVY] Ywvin TwY OVO exatépwlev cuvdEopwY
™G, v o motopxtiny] xebpworn adlalet To pNrog Tov GLVOEGUOL GTOV OTOoLo elvat

TPOCXQUOCUEVY).

Axis

Body1  Anchor Body 2

B.1: ITeptotpopuey xot otopatiny &obowon

Boowo yvoptopa xdbe pounot anoteket o Babuog Elevbeplag (Degree Of Freedom —
DOF) tov. Xe yevirég yoappés Sniovel 10 mOGO eunivnto eival évat QOUTOT GTO YWEO.
2ovnbwg, nabe aveldptnta nwvoduevy apbowon mpocbeéter éva Babuod ekevbepiag oto

oounot. Ot mupanavew apbpwoetg eyovy amod évay Babud ehevbeplag.

[N vae meprypadovpe anptfog ™ Oéon evdg otepeob ocwpatog 610 YWEO, YEetalopaate 6
petaBAntég, 3y ™y Béon xar 3 yix tov mpocuvatoMoud Tou. A, GOMPWVA WE TOV
TUEATIAVG OQLOPO, YL VX UTOQEEL éva POpmOT vo nwvnfel omouvdnmnote 610 YWEO e
OTIOLOONOTE TROCAUVATOALGIO, TEETEL v €Yel To TOAL 6 Babpoig ehevbepioc.

Or dvvatég Tipeg v apbowoewy xabag, To eidog Toug, ot to ueyebog Twv cuvdéopwy, eivar
T otovyelx mov xabopilovy 1O YWEO €EYACIAC TOL POUTOT, GTOV OTOLO AVXOLY OAX TX
onpela 0T OOl UTOEEL VX QPTAOEL TO GxEO TOL POUTOT. Ot Suvateg TLUES TV xpbpwoewy
nabog now to eidog Toug, xat 1o peyebog Twv cuvdéopwy, eivar Ta oToryein mov xabopilovy
TO YWQEO EQYAGLAG TOL POUTOT, GTOV OTOLO AVNUOLY OAX T OYpElX OTA OOl PTOQEE! Vo
PTAOEL TO GXEO TOL EOPTOT. Ta TUEATAVEL ATOTENOVLY OTATIME YAQAATVQLOTINE EVOS
copmnotnod PBoayiova. ITpoxeipuévon var avakboovpe Tig Suvatés uvioetg evog popnort, Hu
TeneL Vo acyoinfodpe pe Ty HYNUATINY] avaALGT).

H Kwonpotunn avdivon evog Poayiove apopd ¢ emiluoyn 600 TEOPRANUETWY 7ov
ovopdlovtat evbd xot AVTIGTEOPO NVNUATINO. TNV NIVYUATINY] LEAETY] AOYONODUACTE [UE TIG
nnoetg, ywelc duvdperg xar pdlec. To evbd xuvnpotind TEOBANUa aoyoleitar pe TV

ebpean ¢ Béong nat TOL TEOCAUVATOMGUOL TOL dxEOL ToL Bpayiova, OTay Yvweilovue TNV
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T g #dbe dpbpworg, eve 10 avTioTEOYo UVNPATING TEOBANUA AVOPEQETAL BTNV EDEEDY
™e g y xabe dpbpwaon, nporetpévon va tonobetnbel to axpo oe pra embounty Béon

%L TQOCUVATOMOUO, GE oYEoY| pe T Bdan Tov.

INoe v moaypatomombel o uivnon evog Poayiove, Oo mEémet mEwTioTwg vor Eyet
LTOAOYLOTEL Lo TEOYLE, 7] omota Do mepthopPavet Tig Ttues twv apbomoswy Tov Bpaytlova,
owvapoet Tov yeovov. Etot Baoet optopévev akyopiBuwy dnutovpyodviar optopéva
TOADWVLA, antO T oTola TeMxd e€dyovial ot 1poyLec Twv apbowoewy. I'evind av BENovpe
va. ehéyéovpe povo Ty oLt Twv apbowoewv xatd TV uivnon yEnothoToloLUE
ToALWVLUILY] TEOYLE 37g TaEng, evw av Ohovpe va eréy€ovpe uot TNV EMLTAYLVOY] TWY
axpbowoewy yornotponooovpe ToOAwVLIIKY TEOYX 51g Tang. Tékog, pmopovpe va
YOMOLLOTIOoOLPE TNV TEOY TopaBolung peléng uxta v omoix 7 ndle apbowon
emtayLvel, pe otabepr) emtayvvor, ueyoer po embounty TR TOYDTNTRG OTNV GLVEYELX
Stxtneel v TaybLTd g otabeEn), péyot v Eenvioet va emPBoadvvel otabepd womov va
tehetwoet ™y nivnon e H nopaBornn peidn Snuioveyel ™ AMyoTeQrn oATamOVNoY| OTIC
xpbpwoelg, emopevwg eival %ot 1 TEOTIUOTEEY %iVNOY] OTX TEAYRATIUX QOUTOT. XTO
noeponatw oynpo B.2 Sivoviar ta mpogih Oéomg, TtoyhTNTaC Mot emTdyLVeNg Yl To

TUEATAVE ELOT] NLVVOEWV.

Trajectory 3rd order Trajectory 5rd order Parabolic Mixture
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Sxrua B.2: Mpoik Séonc, tayitntac kat emttdyuvonc yLa moAvwvuutks tpoxta 3™ kat 5™ taéne énwe
ermtionc ko mapaBoAikng uiéne.
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