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NMPOAOIOz

H OimmAwpartiky autr] epyacia uttoBAAAeTal  oTa TTAQioIa TG
ohokAnpwong  Tou Alatunuatikou  Metamrtuxiakou [lpoypdupaTtog
2TTOUdWV TTOU TTPAYMATOTIOIE TO TURMA E@appoopévng MNMANpo@opIkng
Tou [lavemoTtnuiou Makedoviag 0O€ oOuvepyaoia peE Ta TUAPATA
HAekTpoAoyiag kar Aioiknong Emxeipnnoewv Ttou A.T.E.l. AuTikAg
Makedoviag, aotnv e¢eidikeuon TnG "Emixeipnuatiking MAnpo@opikng .

[a Tnv OAOKANPWON QUTAG TNG EPyAaiag MPEYAAN KAl ONUAVTIKN
ATav n BonBeia amd Tov emPBAETOVTA KABNYNTH Ap. Opofa XprioTo TOV
oTroio Ba BeAa 1BIAiITEPA VA EUXAPIOTACW BIOTI PJE TNV TTPOBUHIa TOU Kal
ME TNV aOTEipeUTn dIABeoN TOU yia TTapox Yyvwoewy, Bornoe oto va
OAOKANPWOEI autr TNV epyacia Pe 10 PEYIOTO OETIKO ATTOTEAECHA KAl TN
MEYIOTN QTTOKTNON YVWOEWV TTAVW O€ éva TOPED TTOU ATAV gival Kal Ba
gival éva payeuTikd Tedio avaTTuéng Kal yvwaong, T000 yia To TTapdv 600

KAl yia TO HEANOV PIOG OUYXPOVNG TEXVOAOYIKNG KOIVWVIOG.



NEPIAHWH

2€ M KOIVWwVia OTTwWG TN ONMEPIVI] TTOU OAO KAl TTEPICTOTEPO
oTnPifETal OTNV AUTOPATOTTIOINGN KAl TV XPNON EUQUWY CUCTNPATWY KAl
OUOKEUWYV Ogv Ba pTTopoucav va AeiTouv Kal Ta POPTTOT ME E€UPUA

OUUTTEPIPOPA YIA OIKIOKN XPNHon.

2UOKEUEG ONAadN TETolEG TTOU va €ival o€ Béon pe Tov avaAoyo
TIPOYPAUMATIONO VA UTTOPOUV VA UAOTTOIOUV KOTOOTAOEIG KAl EPYATIEG

TToU Ba €kave Kal Evag atmAdg avBpwTrog.

2KOTTOG TnG OITTAWMATIKNG €Pyaoiag €ival n Trapoudiaon Twv
OIKIOKWYV POUTIOT KAl O TTPOYPOAMMATIONOG €vOG dladedoUEVOU TUTTOU
POUTTOT TNG €TaIpiag Parallax, woTe va PTTOPECOUNE VA TTAPATNPNOOUME
aQuTA TNV EUQUN CUMTTEPIPOPA HE ATTOTEAECUA Vva IKAVOTToINBouv OAol

EKEIVOI Ol TTEPIOPICHOI TTOU TiBevTal KABE Popd.
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1 EIZAMQrH

1.1. ZKOIOZ

2KOTTOG QUTNG TNG €pyaaciag €ival va OOUPE TTWG N POUTTOTIKI O€
OUVOUAOMPO PE TNV TEXVNTH vonuoouvn PTTOPEi va Xpnoluotroindei o€
OIKIOKEG EQAPUOYEG OAAG Kal EUPUTEPA KAl TTWG MIA NAEKTPOVIKI) CUOKEUN

MTTOPEI va ETTIOEIKVUEI EUPUI CUNTTEPIPOPA.

EmmAéov Ba utrop€ooupe va OOUPE TTWG TA POUTTOT YTTOPOUV va
XpNoIPoTToiNnBouv OoTnV KaBnUeEPIVOTNTA POG, aKOPA KAl OTIG TTIO ATTAEG

KaONUEPIVEG HaG OUVABEIEG.
1.2. AIAPOPQIH EPrAZIAX

2TnV epyacia autr 8a douue oTnV apXH MIa ICTOPIKI avadpour] yia
T POUTIOT KAI TNV TEXVNTA vONUOOUvVN OTTWG AUTH TTEPIYPAPETAl AKOUA
Kal a1mé ‘EAANVEG @QIAOCOQOUG Kal TI €ECUTTNPEETOUCAV TA POMTIOT TNG

ETTOXNG, OTNV apxaia EANGDQ.

2TN OUVEXEIA YIVETAI EKTEVAG ava@opd o€ dia@opa €idn POPTTIOT TA
OTTOia PTTOPOUV Va XpnoIhoTroinBouv oTnv Kadnuepivr pag Cwn Kai va

TNV KAVOUV TTIO EUKOAN KAl TTI0 ATTOO0TIKI) O€ TTOAAEG TTEPITITWOEIG.

EmmA€ov yiveTal Kal pia  avo@opd O€ OUYKEKPIMEVOUG TUTTOUG
POUTTOT, OTTWG POUTTIOT TTAIXVIdIO KABNUEPIVAG XPNONS KAl POPTIOT HIOG

M0 JIEUPUMEVNG XPNONG.



27N OUVEXEIQ ava@EpovTal OTOIXEIO Ta OTToIa €ival atTapaiTnTa YIX
TNV ASITOUPYIQ TWV POMTTIOT, OTTWG TA NAEKTPOVIKA KAl PNXAVIKA
XOPOKTNPIOTIKA TOUG KABWG Kal TO AOYIOHIKO TTOU €AEYXEI TN AEITOUpYyia
TOUG.

EmmrA€ov, yiveTal ava@opd oe €va €upEwg OIOdEDOUEVO OIKIOKO
pouTroT (Parallax), ota TeXVIKG TOU XOPAKTNPIOTIKA KABWS Kal Tov TPOTTO
TIPOYPOAUMPATIOPNOU TOU WOTE VA EKTEAEI TIG KATAAANAEG EVEPYEIEG TTOU
TIPETTEI VA TTPAYUATOTIOINCOEI avAAoya TTAVTIA PE TO OTOXO KAl TOUG
TTEPIOPIOUOUG.

Emiong vyivetar avagopd oTtnv avriotoixn yAwooa (PBasic)
TTPOYPAMMATIONOU Kal TTapouaialetal To TTPORAnNuUa 1mou BEAouue va
AUOElI TO OUYKEKPIMEVO POMPTTOT OnAAdr va ETTITUXEI TO OUYKEKPIUEVO
OTOXO.

H epyacia ouveyxilel pe TRV TTapouaiacn Tou aAyopiOuou Kal Tng
AEITOUpYiag TOU POUTTOT yIa TNV €TTIAUCN €vOG aTTAOU TTPORAARMATOG
METABaONG aTTO éva ONMEIO TOU XWpPou e KATToI0 dANo. MNMapouaialovral
Ta O1AQOPa TTPORANUATA TTOU EPPAVIOTNKAV KAl O TPOTTOI AVTIMETWITIONG
TouG. KAgivovtag Tnv €pyacdia, UTTAPXEl TO KEPAAAIO OTO OTIOIO
ouvoyifovTal Ta OTOIXEIO TTOU TTAPOUCIACTNKAV Kal TTapoucidadovTal Ta

QVTIOTOIXO CUNTIEPACUATA.



2 POMINOTIKH

2.1. OPIZMOZ THZ POMIMOTIKHZ

Poutrotr ovopadetal ekeivn n gNXaAvn N oTroia €XEl CUPTTEPIPOPA
avaAoya PE QuT TOU avOpPWTTOU Kal €KTEAEI €pyaciec OUPQWVA ME
TIPOYPAMUATIONEVEG  EVTIOAEG Tou avBpwtrou [1]. O1r  ouyxpovol
POUTTOTIKOI pNXavIOPoi KaTtayovtal atrd OUO eVTEAWG OIAPOPETIKOUG

KAGOOUG:

* ATTO TQ TTPWIPA AUTOPATA, TTOU OUCIACTIKA OV ATAV TITTOTE AAAO TP

WUXAYWYIKA «TTaixvidia» yia yeyailoug

* ATTO TIG paydaieg TEXVOAOYIKEG €CENICEIC OTO XWPO TNG BIOUNXAVIKAG
TTOPAYWYNG TTOU E€iXE OUVEXWG AUEAVOUEVEG AVAYKEG yia OAO Kal TTIO
«ECUTTVEG» MNXAVEG Ol OTToieg Ba uTTopoucav va QAVTIKATAOTIOOUV

ETTALIA TOV AVOPWTTO OTNV TTAPAYWYIKH diadikaaoia.

O Hpwv o AAecavdpivog, 'EAANVAg co@dg Tou 1ou aiwva Tr.X.
BewpeiTal 0 TTATEPAG TNG OUYXPOVNG POUTTOTIKAG. Aidage 0TO JOUTEio TNG
AANegavOpeElag Kal Ta QuTOMATA TOu TrEPIypa@ovTal oTo BIBAi0 Tou
«MveupaTtikd kar AutopatotroinTikAy». Kartaokeuaoe WPeyGAo aplOuo
QUTOKIVOUMEVWY UNXAVWY, TTOU AEITOUPYOUOCQV Kal KIvoUvTav atro JOVEG
TOUG oav Ovta aAnBivd, agloTTolwvTag TIG I0IOTNTEG TWV UYPWV KAl TwV
agpiwv, dIaBETOVTAG TTOAUTTAOKO PNXaVvIKA CUuoTAUATA Kal £vav 1810Qun)
TIPOYPAUMATIONO  KIVAoEwV. Katd Ttnv T1apddoon, ToOU iowg va
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TTeEPIANAPPAvEl  Kal UTTEPPBOAEG, KATAOKEUAOE MNXAVIKA TTOUAIG TTOU
keAandouoav, £Tmivav vepd Kal TTeToloav. Ta oxEdIa TTou €Xouv owboEi
MaG OtiXvouv OTI €ixe KATAOKEUAOEl PIa Bpuon TTou ETPEXE AUTOMATA
VEPO, TTUAEG vaou TTou Avolyav auTopaTtd, Bwuoug TTou YTropoucav va

KIVOUVTQI JE KATTOIO TTPOYPAUMA KATT.

OmrwaodnToTe yia TTOANOUG alwveG Ogv QaiveTal va UTTHPEav
MIUNTEG Tou. 2Tnv Eupwtin Tou 180U aiwva €ekdONAWONKE EaPVIKO
EVOIOPEPOV YIA TA AUTOPOTA METOEU TTOMWY EMMIOECIWV TEXVITWV. 2E€
Mouoegio TnG Biévvng diatnpeital €vag autoOpaTog «ypa@éag» atmo TO
1753, pNXaAvIOUOG TTOU €iXe TNV IKAVOTNTA VA YPAQEl Kal va oXedIACEl.
["[GAAOI wpoAoyoTToI0i KaTaokeuaoav TTOAAOUG HNXAVIKOUG avBpwITToug
TTou £ypagav, oxediacav r €maiav Houoikd opyava. PwTtoypaieg oTo
Mouoegio Texvwv kal Emrndeupdtwyv pag Ocixvouv o1 0 Zak NrtE
Bwkavoodv €ixe KATAOKEUAOEl PNXAvokivnTn TIATIA TTOU Kouvaye Ta
QTEPA TNG, ETTIVE VEPO, TOIUTTOAOYOUCE KAAQUTTOKI KOl AKOPN «XWVEUE» N
TOUAQYIOTOV OIEAUE TO KOAQUTTOKI. [Tlo auyxpova Oeiypara KAQOIKWY
QUTOMATWYV atroTeEAOUV ol KOUKAEG  TTOU BadiCouv Kal

MIAOUV.

O 6pog PONTTOT TTapAyeTal aTTO TNV TOEXIKN AEEN «POPTTOTE» TTOU
onuaivel epyacia kal XpnoidoTroinenke yia TpwTtn @opd atrd Tov K.
Todtrek oT10 BeaTpikd €pyo «RUR» 10 1920, é110U pOUTTOT OVoudlovTav
unxavikoi  avBpwtrol. H  taAaidtepn  eAANVIKA  AéEn auTOuaTo,
XPNOIUOTTOIEITAI TTAEOV TTEPICCOTEPO YIA UNXAVIOUOUG TTOU MIJOUVTal TOV
AvlpwTtro f KATTOI0 (WO, XWPIC AVAYKAOTIKA VA TTapAayouv WEEAILO
€pyo. O VvEOG OPOG «avOPOEIDESH AVAPEPETAI OE AVOPWTTOPOPPOUG OAAG

OXI OMWG 0€ CWOPOPYPOUG KUNXAVIOUOUG.

H PopTtrotikn e€ivar €vag veoouaTaTog TEXVOAOYIKOG KAADOG,
TTAPAYWYOG TNG TEXVOAOYIOG TOU QUTOUATIOMOU KAl QOXOAEiTal HE TN
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MEAETN KAl TNV AVATITUEN TWV POMTIOT, TTPOYPAMMATICOMEVWY ONAadn
MNXQVIOUWY TTOU XPNOIUOTTOIOUVTAl O€ ETTIOTNUOVIKEG 1 BIOPNXAVIKES
EQAPPOYEG WG uTTOKATAOTATA TOU avOpwTtrou. 'Eva poutrdt utropei va
MOIAZEl OTNV ECWTEPIKNA TOU EPPAVION WE TOV AVOPWTTO, UTTOPEI va KIVEITAl
KAl va eVEPYEI OTTWG 0 AvBpwWTTOG, aAAG uTTopEl Kal OXlI, €ival O ApKETA
OUOKOAO va OpIOTEI N JIAXWPICTIKI YPOUMI HETAEU TwV POUTTOT KAl TwV
ATTAWYV QUTOMATOTIOINMEVWY pNXavwy. KaTtd yevikd kavova, 000 TIIo
TTEPITTAOKN Kal €EEIDIKEUMEVN €ival I Pnxavr), TOOO PEYAAUTEPN €ival N

mMOavOeTNTA VA XAPAKTNPIOTEI OAV POUTTOT.

Me Tnv avarrTugn TnG TEXVIKAG, TA POUTTOT XwpPioTnKav ot dUO

Baolkég katnyopieg [9]:

* Ta poptdT TOU KaTEUBUVOVTAl aTmd TOV  AVOPWITTO

(TnAekateuBuvopeva).

* Ta poutroT pe TEXVNTH vonuoouvn (OAOKANPWTIKA), TA OTTOIx
OpPOUV KATA KATTOIO TPOTTO «AOYIKA» XWPIG TNV AVAMPEILN TOU

avlpwTTou.

Ta TTePIOOOTEPA TUYXPOVA POMPTTOT €ival POUTIOT XEIPIOTEG AV KAl
UTTAPXOUV Kal GAAa €idn OTTwg TTANPOPOPNONG, Kivouheva KAT. To
BIOPNXAVIKO POUTTOT- XEIPIOTAG EXEI INXAVIKA XEpIa (Eva A TTEPICOOTEPQ)
Kal Trivaka €AEyXou 1 eVOwMATWHEVN OIATAEN TTPOYPAUMPATIONEVNG
AeiToupyiag. MTtropei va xelpiCetal e¢aptriuara Tou ¢uyiouv atmd Aiya
YPAPUApPIO PEXPI APKETA KIAQ, £XEI AKTIiVO dpAONG MEXP! TTEPITTOU dUO
METPA Kal PtTopEi va ekTeAEl atmo 200 peExpr 1000 epyacieg Tnv wpa. Ta
auTOMATA BIOUNXAVIKG POPTTOT £XOUV TO OOPBAPO TTAEOVEKTNUA OE OXEON
ME TOV AvOpwWTTO, OTI EKTEAOUV PE PEYOAAUTEPN TAXUTNTA KOl PMEYAAUTEPN

aKpiBela eTTavaAauBAVOUEVES EPYATIEG.
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MeyaAUTEPN €QOpPMUOYR €XOUV PBpPeEl TA POMTIOT  XEIPIOTEG TTOU
KATeUBUvovTal atré atmrdéoTaon Kal JE «NXAVIKO XEPI», TTOU OTNPICETAI O€
KIvNTA i akivnTn 8€on. O xeIpioTAg dl1EuBUVEl TNV Kivnaorn Tou XEPIOU, EVW
TO TTAPOKOAOUBEI Aueca ) O€ TNAEOTITIKA KAUEPA. ZUXVA TA POPTTOT
e@odIddovTal PE eKTTAIOEUPEVO CUCTNUA TTOU TO KATEUBUvEl pe PAon
KATTOI0O CUYKEKPIYEVO TTAAVO yia TNV gpyacia Toug. OTav o€ £va pOPTTOT
QUTOU TOU €idOUG UTTOOEIKVUETAI N CEIPA TWV JIAdIKACIWY TTOU TTPETTEI VA
EKTEAEOE, TO ouoTnua OlevBuvong atroBnkevuel autry TN OeIPpd OTO
TTPOYpapua dieubuvong Kal UoTeEPA TNV €TTavaAapPBavel ye akpipela. Ta
POUTTIOT  XEIPIOTEG  XPNOIUOTTOIOUVTAI  YyIa  €PYOOieG O€  Onueia
ATTPOCTTEAQCTA VIO TOV AVOPWTTO | 0€ OUVONKEG TTIKIVOUVEG 1 BAABEPES
Yyl QuTOV, OTTWG TNV TTUPNVIKA Blognxavia, otn XNUIKA Blognxavia KATT.
Katda mn didapkeia 1nG deKaeTiag Tou 60 eugavioTnkav uTtoBpuxIa POPTTOT
XEIPIOTEG TIOU NTAV IKAVA VO XEIPIOTOUV OUOKEUEG KAl VA KAVOUV
epyaoieg o€ peyadha BABN oToug wkeavoug. Mpiv atmd Aiya xpovia €va
TETOIO POUTIOT XEIPIOTNG EQPTACE PEXPI TOV TTAAVATN Apn KAl JAG EO0TEINE
Baupdoleg €IKOVEG Kal TTAPA TTOAAEG ETTIOTNPOVIKEG UETPNOEIG ATTO T

opyava TTou ATaV £QOdIACHEVO.

210 TEAN TNG deKaeTiag Tou 60 EUPAVIOTNKE PIO vEQ TEXVOAOYIKNA
TAON TTOU CUVOEETAI PE TN OnMIoupyia «AOYIKWV» POMTTOT. AUTA €xXOuv
aloONTAPEG TTOU OUAAEYOUV TTANPOPOPIEG YIa TNV KATAOTOON TTOU
ETTIKPATEI OTO KOVTIVO TOUG TTEPIBAAAOV (KAPEPES VIO EIKOVEG, MIKPOQWVQ
yla nxoug, OepuoueTpa  yia  PETPNON  E€EWTEPIKAG Bepuokpaaciag,
QUTOMATOUG METPNTEG ATTOOTACEWYV KATT), évav NAEKTPOVIKO UTTOAOYIOTH
yla Tnv E€TECEPYQOia TWV TTAPATIAVW TTANPOQPOPIWY KAl KIVNTHPIO
oUOTNUA VIO VO EKTEAEI TIC ATTAPAITNTEG EVEPYEIEG. TN BACH AUTWY TWV
OTOIXEIWV O TEXVNTOG «EYKEPAAOG» OIOUOPPWVElI TO HOVTEAO TOU
TTEPIBAANOVTOG Kal TTaipvel atté@aon (xpnoipoTroiwvTag PeBoddoug atro

TAV TEXVNTH Vvonuoouvn) yia Tn Ooepd Twv Eevepyeiwv Tou  Ba
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TTPAyUATOTTOINBOUV aTT® TOUG MNXAVIOUOUG Kivnong Trou O1abétel. Ol
EVEPYEIEG TOU ECUTTVOU POMTIOT av TO ETTIBUPOUPE €XOUV OPIOHEVEG

OMOIOTNTEG PE TNV AVOPWTTIVI CUUTTEPIPOPA.

2.2. H POMMOTIKH ONQx NEPIrPA®ETAI 2THN APXAIA
EAAAAA.

2.2.1. XPYZOIl BOHOOI

O 'HeaioTog €ixe @QTIALEl MEPIKEG XPUOEG YUVAIKES (BEPATTAIVIOEG)
va Tov [BonBdve oTo €PyacTAPIO, VO TOV OTNPEICOUV yIa va TTEPTTATAEI

KAAUTEPQ, AAAG Kal yIa va €XEI KATTOIOV VA JIAGEL.

2.2.2. MHXANIKOI ZKYAOI

O1 O¢oi ATav 181aiTEPa euxaploTnPEVOl PE TOV BaciAid AAKiVOO Kal
MEOW TNG TEXVNG TOu H@aioTou, TOU XAPIoavV XPUoOoUG KAl ACOnUEVIOUG,
aBdvaToug Kal TTavioXupoug UNXavikoug OKUAOUG yIa TNV TTPOCTACIA TOU

TTaAaTIOU TOU.

2.2.3. KINOYMENEZ KOYKAEZ

O Ounpog kar o NMAarwvag avagépouv Ot 0 Aaidalog avaueoa
OTIG GAAEG EVTUTTWOIOKEG TOU KATAOKEUEG €QTIOEE KAl KOUKAEG yia T

TTa1dId Tou Mivwa. Zav BaclAika tTaixvidia dev ATav ouvnBiopéveg aAAd
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MTTOpOUCAV Va WIAAVE Kal va KivouvTal. AEyeTal JAAIoTa OTI avaykalotav
va TIG OEVOUV YIO VA PNV TOUG QEUYOUV POKPIA Kal TIG XAavouv. To idio
AEYETQI KAl yIO TOUG MNXAVIKOUG avOpwTTONOPPOUG QUAAKEG TOU

AaBUpivBou TToU KivouTav Pe udpapyupo.

2.2.4. O TANQZ

‘Eva ammdé 1a Mo yvwoTa apxaia poutroT otnv EAAGda Atav o
d1donuog TaAwe. KataokeudoTnke atrdo Tov O@ed ‘Healoto cav dwpo
otov Baolhid 1Tng KpAmng Mivwa. O TdaAwg Atav  TePAOTIOQ
avlpwTTOpOPPOG Kal XAAKIvog. [Mpootdreue Tnv KpAtn amd Toug
eXOPOUC TNG Kal €TTERAETTE TNV €QApPUOYN Twv VOPwyv. MtTopouoe va
KIVEITAI TTOAU ypriyopa Kal ATav o€ B€on va KAvel 0€ dia HEpa TPEIS POPES
Tov yupo TnG KpAtng (mepittou 250 km/h). Eixe Ttnv duvaun va
EKOQEVOOVICEl TEPAOTIOUG BPAXOUG EVAVTIWV TWV QVTITTAAWVY TOU 1 va
TOUG KQi€l JE TNV AVATIVON TOU TTOU TTETOUOE QwTid! Me autov Tov TPOTTO

€DIWXVE Ta £XOpPIKA TTAOIQ, TTpOCTATEUOVTAG TNV KPATN.

Otmwg Aéel o pubBog, O6tav ol ApyovauTeg €TTECTPEPAV ATT' TNV
KoAxida, e Tnv Ouvaun T1ng Mayicocag MnAdeiag karagepav  va
KataoTpEWouv Tov TaAw. H Mndcia Katapepe va TTPOoKAAECEl ouyxuon
oTov TAAW Kal TPAUUATIOTNKE Aoxnpa oTo TTodI Tou. To aipa £puye arr'

TNV Mia Kal pévn @AERa Tou cav AlwPEVo PETAAAO!

Mia aAAn ekdoxn Tng idiag 1oTopiag avageEpel Ot o MNMoiag (Tratépag
Tou DIAOKTATN) TOZEUOE éva BEAOG OTNV QTEPVA TOU POMTTOT, pia RBida

TTETAXTNKE KAl TO Aipa Twv Oewv, £peuoe £Ew atT' TO HETAAAIKO owa!l

APKETA vopiopaTa oTa oTroia eikovieTal o TAAWG BpEdnkav oTnv

TTOAN TNG PaioTou.
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2.2.5. OPONOZ NArIAA

‘Eva  autéparo unxavnua kKataokevaoe o ‘Heaiotog yia va
ekOIKNOBei TNV uNTépa Tou Hpa TTou TOV aTTEPPIYE oav AOXNUO HwEO.
‘Hrav €vag eviuTTwoIakd KaAo@TIaypéVog Xpuoog Bpovos. OTav duws n
Hpa kd&Bioe mavw TOU QUTOMATA OQIXTNKAV YUPW TNG OAUCIOEG
KpatwvTtag TNV déouial Kavévag dev PITTopouoe va TNV atTeAEUBEPWOEl
arr' Ta deopd TNG KAl 0 ‘Heaiotog ouTte 1TOU deXOTAV va oulnTAOCEI TNV
atreAeUBEPWON TNG. TEAIKA 0 AIGVUCOG TOV ETTIOKEPTNKE KAl aPOU TOV
MEBUOE yia Ta KOAG TOV €TTEIOE va €AeuBepwoel TNV pAva Tou At Ta
deopd. O1 uttéAoitrol O¢coi avayvwpifovTag TIG DUVAMEIG Kal Ta TAAEVTA

TOou ToV déxTNKAV aTov OAUUTTO oav icOo TOUG.

21ov OAupTtro, 0 'HeaioTog €ixe EpyaocTAPIO PE €IKOOI KAUivIa Kal
Quoepa TToU OoUAeuav aTrAd e eVvTOAEG Tou. Karaokeuaoe €TTiong
autoparta TPITToda Xpuod TPaTrédia TTOU TOV akoAouBoucav OTToU TA
xpelagotav. Atrodeixbnkav xpnoludtarta Kal oTa CUPTTOoIa TwWV Bewv

OTTOU aKoAouBouoav OTToloV Ta XPElagoTay.
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2.3. H POMIMOTIKH ZHMEPA

2AMEPA N €EENIEN TNG POUTTOTIKNAG €ival paydaia Kal 18iwg oTov
TOMEQ TWV OIKIOKWY POUTIOT KAl POMTTIOT WUXAYWYiag. 2T0 XWPOo auTo
UTTAPXOUV OPKETEG KAl KATAGIWMPEVES TaIpieg OTTWG N Sony Robots kai n

Honda Robots o1 oTroieg e€eTalovTal avaAUTIKOTEPO TTAPAKATW.
2.3.1. SONY ROBOTS

H Sony Robots €ival yia atrd TIG KATagIwPEVES KAl HEYAAEG ETAIPIEG
OTO XWPO TWV NAEKTPOVIKWV KOBWG KAl TNG POPTTOTIKAG, KABWS Kal TNG

TEXVNTNG vonuoouvng.

2TN OUVEXEIQ KaTaypdAgovTal KATTola aTro Ta €idN TwV POMPTIOT TA
OTTOid KOTAOKEUAOE Kal KaTtaokeudlel n Sony Robots, Ttov TpOoTIO

AeIToupyiag kai TNV avaioyn XPovoAoyia KAOTAOKEUNG.

‘ETog 1999

ERS-110

@

» Eikova 1. Pouttét AIBO

MpwTNG YeVIAG TTPOTUTTO  TETPATIOOO0 QUTOVOUO POUTIOT WUXaywyiag
«AIBO» (Artificial Intelligence roBO) [12].

Agv gival gOvo IKavO va TTapPAYEl KAl va AEITOUPYEI PJE  HIa OEIpd
a1TOodO0EWV Kal €TMIOOCEWY AAAG TO POUTTOT AUTO Ba PTTOPOUCE ETTIONG
«va PABEI» Kal VO EKQPACEl TIC CUYKIVIOEIS TOU KAl TIG AVAYKEG TOU €V

OUVAEL.
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‘Etoc 2000

SDR-3X

Eikéva 2. Poutrét SDR-3X [12].

Eival éva ocuptray€g pOUTTOT OTTOU TO UWOGS Tou @Tavel Ta S0cm Kal
gival 1Kavo va Kiveital ata duo 1modia. [Na TRV KAataokeun Kal AsIToupyia
TOU €XEI OUVOAIKA 24 evWOEIG JEOA OTO CWPA TOU, ETTITPETTOVTAG TO vd
TTPAYMUATOTTOINCEl OXI MOVO TIC POOCIKEG METOKIVIOEIG AAAG  Kal va
IOOPPOTINCElI AKOUA KAl OTO €va TTOdI KAl va KAWTONCElI aKOUN Kal Jia

MTTAAQ.

Etriong, autdé TTou PTTOPOUME va TTAPATNPEACOUUE Eival OTI TO

OUYKEKPIMEVO POMUTTOT UTTOPEI KAl VA XOPEWEIL.

ERS-210

Eikéva 3. Poutrdot ERS 210 [12].

Eivan éva deutepng yevedg AIBO 1O oTT0iO €ival €QOdIOOUEVO ME
TTPOoBeTOUG aI00NTAPEG KAl LEDs 1TOU TOU €mMITPETTOUV VO  PTTOPEI va
EKQPAOCEI PIa augavopevn oeipd atmd CUYKIVAOEIG, OTTWG YIa TTapAadelyua
n xapd. Emmiong mpooTédnke ocuoTnua avayvwpiong Adyou (Qwvnig),
ETITTAEOV TTPOOTEBNKE Kal N €IKOVA dNAadr KAueEpa yia T cUAANYN Twv

AEITOUPYIWV TTOU TTPAYUATOTTOIOUVTAl OTO YUPW TTEPIBAAAOV TOU.
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‘Etoc 2001

ERS-311
ERS-312

Eikéva 4. Poutrot ERS-311 kal ERS-312 [12].

AUTO TO TTPOTUTTO TTAPEIXE £€va AVAVEWMNEVO KAl YONTEUTIKO aX£D10
yia to AIBO. Otav Trpoypapuari¢etal ye 10 OIKO TOU OUYKEKPIYEVO
AOVYIOUIKO, TO POPTTOT Ba XPWHATICETAI OE ATTOXPWOTN EAEQAVTOOOVTOU
«LATTE» kai Ba pTTOpEi va Traipvel  PIO «UTTAKOUO KOl EUYEVIKA»
TTPOCWTTIKOTNTA, EVW OE AVTIOETN TTEPITITWON OTAV XPWHATICETAI YKPICO
oe mTPOTUTTO « MACRARONY Ba ouptreEpIQEPETAl KATA TPOTTO «EUBUPO
Kal Kakd». AUTG Ta XOPOKTNEIOTIKA Ba egeAicoovial cUUQWVA HE TIG
aAANAeTTIOPAOEIG Kal TO TTEPIBAANOV OTO OTToi0 TTPOKEITAI VO Bpedei TO
AIBO.

ERS-220

Eikéva 5. Poutrot ERS-220 [12].

AuTO TO TTPOTUTIO XOapPakKTnPEifeTal amrd  €va EVTUTIWOIOKO VEO
POUTOUPIOTIKO OoXEDI0. TO Aoyiouikd Ba pTTopoucE va TTPOOTEBEI yia va
TTAPEXEI MIA EVIOXUMEVN OIAAOYIKN EUTTEIPIA, EVW Ol EIKOVEG KAl O NXOG
TTOU OUANAQBNKav pPEOCW TNG EVOWMOTWHEVNG KAUEPOAG KAl TOU
MIKPOQWVOU TNG UTTOPECAV VA PETAPEPBOUV Kal va atrodnkeubouv oTa

PC via Trepaitépw €megepyacia Kal «dIaoKEdATN».
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‘Etoc 2002

SDR-4X

\\"h Eikéva 6. Poutror R-4X [12].

To TPWTOTUTTIO QUTO E€ival 1 OUVEXEID TOU TIPONYOUMEVOU

TTPWTOTUTTOU JovTéAou SDR-3X.

H diagopd gival n UtTapgn TNG £€vvolag «TOU TTPAYUATIKOU XpOVou
O OTT0I0G EVOWMATWONKE  OTOV TIPOCAPHOOCTIKO €EAEYXO KIVACEWV»
EVEPYOTTOIWVTAG OUVOAIKA oe 38 evwoelg yupw Ommd T0 OWHA TOUu
POUTIOT, £TTIONG TTPOCAPHOCTNKE N Evvold TIPONYMEVN TTAPACTACH KAl
UVYIEIG AITOupyieg avayvwpions. AUuTO TO TTPOTUTTO KATOOKEUAOTNKE ME

Mia KaAUTepN O1adiKaoia YETAKIVAONG KAl TTAOUCIOTEPNG ETTIKOIVWVIAG.

To Uwog Tou @Tavel Ta 58 ekaTOOTA, €ival dnAadr 8 ekaToOTA TTIO
WYnASG amd to SDR-3X.

ERS-31L

*

Eikéva 7. Poutrot ERS-31L  [12].
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To povtéAo autd polddel pe Kagé kapaueéha (AIBO) pe atmmwrepo
OKOTTO MEMOVWHEVA VA OAOKANPWOEI KOTOOKEUAOTIKA KAl VA UOIACEl JE
éva OKUAI. AuTO €xel TIG idlEG Baoikég Asitoupyieg TTuprivwy e 1o ERS-
311/312.

‘Etoc 2003

QRIO
SDR-4XIl

Eikéva 8. Poutrdor QRIO SDR-4XIlI “Quest for curiosity” [12]

2XEOIOOPEVO yIa Xpnon péoa oTo aTriTl. AUTO TO CUNTTAYEG BiTTod0
POUTTOT XOPOAKTNPICETAI ATTO TNV EVIOXUMEVN QOQAAEIO KAl TN MEYAAN
dldpkela  AsiTtoupyiag, €Tmiong aug¢ninke n IKAvVOTNTA VYIa KOAUTEPN
ETTIKOIVWVId.

EmmAéov 10 QRIO T1payoudnoe T1a TIPpWTA TPAyoudia TToU
ypaetnkav atmmoé Ryuichi Sakamoto kal €TTiong PTTOPOUCE VA EKTEAEOEI
KOl XOPEUTIKEG ETTIOEIEEIG .

TeAikd To QRIO Atav éva TTpwTdTUTIO, KAl dev TTPOWBNRONKE EUTTOPIKA.

Eikéva 9. Pouttot ERS-7  [12]
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Eivar €va véo oT1ddlo oTnv €CEAIEN TNG WPuxXaywyiog PJE  POMTTOT.
‘Exel pia pgeyaAn TtroikiAia aiodntripwy kal LEDs Ta otToia Tou divouv Tn
duvaTOTNTA VA UTTOPEI ETTITUXEI MI TTPONYMEVN avayvwpion €IKOvVAG Kal

MIQ OEIPA ATTO EUTTPOCAPUOCTEG EKPPATEIG.

2.3.2. HONDA ROBOTS

ANN pia peydAn TTpooTTdBeia yia TV aglotroinon Tng Texvntig
Nonuoouvng oTnNV KATAOKEUN KAl TTAPAYWYN TTPWTOTUTTWY KATAOKEUWYV

yivetal atro 1 Honda.

2.3.2.1. TO NAPEAGON

To 1986, o1 pnxavikoi Tng Honda atro@aciouv va dnuioupynoouv
éva POUTTOT TO OTTOIO Va PTTOPEi va TTepTTaTdcl. Ta Tpoéwpa TrpdéTuTra (E1,
E2, E3) eoTiaoav otnv avatmTtuén Twv TTodiwv TTou Ba pTropoucav va
MIHNBoUV Tov TTEPITTATO £VOG avOpwTTou. O ETTOUEVEG CEIPEG TTPOTUTTWV
(E4, E5, E6) oTpdonkav oTn oTaBepOTTOINCN TOU TTEPTTATANATOS KAl TNV

duvaToTNTA AVAPPIXNONG OKAAOTTATIWV.

‘ETreima, mTpooTédnkav TO KEPAA, TO CWMA Kal Ta UTTOAOITTA
OTOIXEia TTOU ATAV ATTOPAITATA  OTO POMTIOT Yia VA BEATILOOOUV TNV
IOOPPOTTIA KAl va €AEyxouv TN A&iToupyia Tou . To TTPWTO POUTIOT
humanoid Tng Honda 10 P1 rjtav paAAov 1paxu kai avepxoTtav oe 386
AiBpeg. To P2 BeAniwbnke o€ éva 1o @QIANKO oX€DIO, O€ €va TIIO
BEATIWUEVO TTEPTTATNUO KAl TOTTOOETABNKE O€ €va OKAAOTIATI TTOU
avappIXloTav 1 KaTtEPaive, €Tmiong PeEATIWONKAV KAl O  AQUTOPATEG
METakivhoelg. To mpotummo P3 ntav cuptrayéoTtepo, Cuyidovrag 287

AiBpeg.

20



2.3.2.2. TONAPON

O ASIMO [19] (eikova 10) €ival TO ATTOKOPUPWHA dUO DEKAETILOV
€PEUVAG POMTTOTIKAG humanoid atd Toug pnxavikoug Tng Honda. O
ASIMO utropei va TpEgel, va TTEPTTATAOEl O OPOPOUG N onueia JeE
KANIOEIG OKOPO KOl O QVWMPAAEG ETTIPAVEIEG, vA YUpPIiOEl OUAAd, va

avappixnBei ota oKAAOTTATIA KAl va ¢OACEl va TTIACElI AVTIKEIPEVA.

O ASIMO ptTOopei €1mionNg va KATAVONROEl KAl VO QTTOKPIOEi OTIG
ATTAEG QWVNTIKEG €VTOAEG. ‘Exel Tn duvartotnta va avayvwpioer 1a
TTPOOWTIA MIOG OCUYKEKPIMEVNG  Oouadag atopwv. AUTO pTTOpEi va
ETMTEUXOEI XPNOIUOTTOIWVTAG TA PATIO TOU TA OTTOIA €ival Ol KAPEPES TOU,
o ASIMO uTtropei €1Tiong va XapToypa@AoEl To TTEPIBAANOV TOU Kal va
KATaxwpnoel Ta oTAoIga avTikeipeva. MTTopei €miong va atro@uyel 1A

EMTTODIO KABWG KIvEiTal JEoa OoTO TTEPIBAAAOV AgITOUpYiag Tou.
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Eikéva 10. To Robot ASIMO

2.3.2.3. TO MEAAON

Aedopévou OTI N avarTugn ouveyiCetal yia Tov. ASIMO, onuepa n
Honda emdeikvuel Tov ASIMO o€ 6Ao Tov KOOWO yia va evBappuvel Kal
Va EPTTVEUCEI TOUG VEOUG OTTOUDAOTEG OAAQ KAl GO0UG aaXoAouvTal PE TN

POUTTOTIKA WOTE VA JEAETAOOUV TIG AVAAOYEG ETTIOTNUEG.

210 JEANOV, 0 ASIMO Ba ptTopei va eEuTTNPETAOEI, OTTWG €va AAANO
OUVOAO JATIWV, AUTIWV, XEPIWV Kal Trodlwv  OAa Ta €idn Twv

avBpwTtIivwy  avaykwyv. To Someday ASIMO Ba utropei va TTETUXEI
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OPKETA ONUAVTIKOUG OTOXOUG, OTTwg N Bondeia Twv NAIKIWUEVWY
AvOPWTTWV ) EVOG TTPOCWTTOU TTOU €ival KABNAWUEVOS o€ éva KPERATI N

O€ IO QVATTNPIKI KAPEKAQ.

O ASIMO Ba ptropei €1TioNG va eKTEAECEI OPIOPEVEG €PYATIES TTOU
gival TTIKIVOUVEG yIa TOUG avOpwTTouGg, OTTWG N KATAORECN ETTIKIVOUVWYV

TTUPKAYIWV | 0 KABAPIOPAOGS dIaPOpWY TOEIKWY OUCIWV.

2.4. HUMANOID ROBOT (ANOPQIIOEIAEZ)

H emtuxng avamrtugén Tou TTEPTTATAMATOG, TOU AAPATOG, KAl TNG
TPEXOUOAG TEXVOAOYIOG EAEYXOU Kal PJETADOONG Kivnong odrnynoe oTtnv
KATAOKEUN €VOG POMTIOT TO OTTOIO €ival TTAYKOOMIA TTPWTOTUTTIA  aTNV
KATnyopia Twv POJTIOT TTOU MTTOPOUV va TPEXOUV KAl ovopalovral

humanoid (avBpwTrocIdEg) [11].

Eikéva 11. Humanoid poutror

271G 18 Agkeuppiou 2003 oto Tokio TnNG latrwviag, n €Taipia TNG
Sony Robots avryyelAe TV QVATITUEN  MIOG EVTUTTWOIAKA

TTPOXWPNUEVNG TTPOOTIABEIAC yia TN dnuioupyia Tou humanoid poutréT
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TNG, EMTPETTOVTIOAG TOV OAOKANPWUEVO €AEYXO TwV  KIVACEWV  OTO

TTEPTTATANA, OTO AAUA KAl OTO TPEEIUO.

Me Tnv e@apuoyn auTthg Tng Texvoloyiag o€ QRIO, 1Tou eival pia
aTTO TIG TTAATPOPHES TEXVOAOYIAG TG Sony, n eTaIpia €xel dNUIOUPYAOEI
ETTITUXWGS TO TTPWTO POMTIOT TTAYKOOWIOG TTOU UTTOPEI VA TPEXEL, TO
humanoid, wg auTOVOUO POUTIOT PE €0WTEPIKO oUOTNUO E€AEYXOU Kal

ouoTnUa TTAPOXAG NAEKTPIKNG EVEPYEIAG
2.5. ACTROID ROBOT

O1 eowTtepikoi aloBnTApPeg emTpéTTOUV OTa TTPOTUTTA Actroid [10]
va MTTOpOUV va avTIOpoUV HE MIO  QUOIKA Kivhon MECW TWV
EVEPYOTTOINTWYV QEPA  TTOU  TOTTOBETOUVTAI O TIOAAG onueia NG
apBpwaong oTo AVWTEPO CWHA (MEoN Kal TTAvw). Ta TTpwTta TTPOTUTTA
Actroid eixav 42 onueia  dpBpwong, evw 1A TTIO TTPOCYATA TTPOTUTTA

EXouv 47.

Eikéva 12. Actroid robot

Méxpl TwPA, N METAKIVNON OTO XOUNAOTEPO CWHA (HEON Kal KATW)

gival Treplopiopévn. H Aeitoupyia Tou QioBnTrpiou CUCTAUATOG TOU
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POUTTOT YE TNV TPOPODOTNON AEPA YIA TIG UETAKIVAOEIG TO KAVEI APKETA
YPNYOPO WOTE va avTIOPACEl I va TTPoOoTATEUBET aTTd TIG TTAPEICOPNTIKEG

KIVAOEIG, OTTWG éva PATTICUA 1 €va OTTPWCIKO.

To Actroid ptopei emmiong va piunBGei TN oupTrEPIPOPE  TOU
avOPWTTIVOU OWHATOG OTTWG YIA TTOPADEIYUA MIKPEG METATOTTIOEIS O€
avaAloyeg BEOEIG, METOKIVAOEIG KEQAAIOU KOl UATIWV KAl TNV €UQAvVION
TNG avatrvoAg oTo o0TBog Tou. EmmimTAéov, TO POUTIOT MTTOPEI «va
d10axBei» woTe va PINNBEI TIC avBPWTTIVEG KIVAOEIG OKOUA  UTTOPEI va

EXEI TA AVTAVAKAQOTIKG evOG avBpwWITIVOU TTPOCWTTOU.

H pdbnon Twv KIVACEWV PTTOPEI va ETTITEUXOEI JE TNV KATAYPOAPN
EKEIVWYV  TWV onueiwv TToU BEAEl va «udBe» XPNOIUOTTOIWVTAG  TO
avVAAOYO OTITIKO OUOTNUA (KAMEPEG) KAl UTTOAOYICOVTOG TIG KIVIOEIG O€

QVTIOTOIXiO JE TO TI BAETTEL

‘ETO1 QuTr] N Kivnon PTTOpEl  «va PaBeuTei» atmd TO POPTIOT Kal va

eTTAvVAAN®Oei 60eC QOPEC BEAEI.

To Oéppa artroteAcital ammd  OINKOvn Kal @aivetrar  101aiTEPQ
PEANIOTIKO. O CUUTTIEOUEVOG AEPAG, Ol OEPPOKIVNTAPEG TOU POMPTIOT KAl
TO MEYOAUTEPO MEPOG TOU UAIKOU TWV NAEKTPOVIKWY UTTOAOYIOTWYV TOU
Aeiroupyei pe Texvnt Nonpoouvn, Bpiokovtal €CWTEPIKA OTTO TN KUPIA
Movada. AuToOg gival Evag TTapAayovTag o OTToioG GUUBAAAEI oTnV EAAEIYN
IKOVOTATWY METAKIVAONG TOU POUTIOT. lNa auTtd otav €mOEIKVUETAI £va
Actroid, €ite €ival Tavra kKaBIoPévo, €iTe gival OTNUEVO O€ PIa oTaBEPN

Béon UTTOOTAPIENG ATTO TO TTIOW PEPOG.

To OlaAoyikd Actroid uTtTOpEi €TTIONG VA ETTIKOIVWVACElI O€ €va
OTOIXEIWOEG ETTITTEDO PE TOUG AVOPWTTOUG, YE TNV OMIAIa. Ta PIKpOPwva
Ta oTToia BpPioKovTal ECWTEPIKA TOUu Actroid kataypda@ouv TNV opiAia evog

avBpwWTTOU, OTN OUVEXEID O AXOG QIATPAPETAl YIA VO aQAIPECEl TOV
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TTAPACITIKO BOPUBO - CUUTTEPIAAUBAVOPEVWY OKOUA KAl TWV NXWV TNG
AEITOUPYIOG TOU POUTIOT, ETTEITA TO AOYIOMIKO TNG AEKTIKAG aAvayvwpiong
TTOU XPNOIMOTIOIEITAl, METATPETTEI TO OKOUOTIKO OAPa 0€ AEEEIC Kal
TIPOTACEIG, Ol OTToiEG ETTEITA PTTOPOUV va UTTOBANBOUV o€ eTTEgEpyaaia
ato 10 ouaTtnpa TexvntAg Nonuoouvng Tou Actroid. TEAOG, pIa AEKTIKNA
arravrnon OiveTal PEOW TNG TEXVNTAG OMIANIAG TTOU  BPioKETAl OTIG

eCWTEPIKEG NOVADEG TOU.

H mrepait€épw aAANAETTIOpACN ETTITUYXAVETAI HEOW TWV PN AEKTIKWV
MEBOOWYV. Otav egertaletal, 10 dlahoyikd Actroid xpnoigoTrolei évav
OuvOUQO MO «a1odnTpPpwWv KPadAO WV oTa TOdIa Kal
TTOAUKATEUBUVTIKWVY a100nTrpwy 0pacnsg» TTPoKeINEVOU va diatnpnbei n
OTITIKA €TTa®n ME TOV OMIANTH. EmMTTAOV, TQ POPTIOT MPTTOPOUV Vva
QTTOKPIOOUV WE TTEPIOPICHEVOUG TPOTTOUG OTN YAWOOO TOU OCWHATOG KAl
TOV TOVO TNG GWVNG KE TNV aAAQYr TWV EKPPACEWY TOU TTPOCWTIOU, TNG

B€ong Kal TNG WVNTIKNG AAAQYNG .
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2.6. BIOMHXANIKA POMMNOT

Eikéva 13. Bioynxaviké poutrort

‘Eva Bioynxavikdé poptét [7] kaBopiletal etmmionua amd 10 1SO
Standard 8373:1994, Manipulating Industrial Robots — Vocabulary wg
EVaG  auTOMATA €EAEYXOMEVOG, ETTAVATIPOYPAUMATICOUEVOS YIA TTOAAEG
XPNOEIG PNXAVIOUOG O OTI0I0G MPTTOPEI va Eival TTPOYPAUPATIONUOG O€
TPEIG ] TTEPIOTOTEPOUG Agoveg. O TopEag TNG BIOPNXAVIKAG POUTTOTIKAG
MTTOPEI va OPIOTEI TTIO OUCIACTIKA WG N MEAETN, TO OXEDIO KAl N XpNon
TWV CUCTNUATWY POMTTOT yia €évav KOpupaio KaBopIouo TTou oTnpideTal

OTOV TTPOYEVEOTEPO KABOPIOUS TOU POUTTOT.

O1 XOpaKTNPIOTIKEG E€QAPUOYEG TWV POPTTOT TTEPIAAUBAVOUV TN
OUYKOAANON, TN Cwypa®Ikr, TN CUVEAEUON, TNV €TTIAOYN Kal TN Béon, TN
ouoKeuaaoia , TV emBOewpnon TPEOIGVTWY, TN OOKIUN Kal OAWV EKEIVWV
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Twv d1adIKACIWY TTOU OAOKANPWVOVTAl JE TNV UWPNAR avtoxr, Taxutnta,

Kal akpipela.

O1  ouvnBéotepa  XPNOILOTTOINUEVEG  OIOUOPPWOEIS  TWV
Blopnxavikwy POUTIOT gival Ta apBpwTtd pouTtoT, Ta poutmdét SCARA
(Selective Compliant Assembly Robot Arm 1 Selective Compliant
Articulated Robot Arm [18] kal Ta kKapTeCIAvA I0OTIUA POMUTTOT, POMTIOT

ATOAAIVWY OKEAETWV 1] POUTTOT X-Y-Z agdvwv.

MepIKA pOUTTOT €ival TTPOYPAUPATIONEVA VA AQUBAVOUV TTIOTA TIG
OUYKEKPIUEVEG  EVEPYEIEG  €TTAVEIANUPEVWG  (eTTavaAapBavoueveg
EVEPYEIEG) XWwpPiG TTapaAAayr] Kal e Evav uwnAo BaBud akpipelag. AuTeEg
ol evépyeleg KaBopifovtal atrd TIG TTPOYPANUATIONEVEG POUTIVEG TTOU
dleUKpIviouv TNV KateuBuvon, Tnv €mTAxuvon, Tnv T1axutnTa, Tnv

eMPBPAaduvon, Kal TNV atréoTaon PIAG OEIPAG CUVTOVIONEVWY KIVAOEWV.

AN\ POJTTOT €ival TTIO EUKAPTITA WG TTPOG TOV TTPOCAVATOAIOUO
TOU QVTIKEINEVOU OTO OTTOIO AEITOUPYOUV 1] OKOPA KOl TOU OTOXOU TTou
TIPETTEI VA EKTEAEOEI TO iDI0 TTAVW OTO OUYKEKPIPEVO OTO AVTIKEIMEVO, TO

OTTOIO TO POMTIOT UTTOPEI AKOMN KAl va TTPETTEI VA TTPOCOIOPIOEL.

Mapadeiypatog XAaplv, yia TNV akpiécTepn kabodriynon, T1a
POUTTOT TTEPIEXOUV OUXVA TA UTTOOUCTAMATA  PNXAVIKAG Opaong
EVEQYWVTAG WG TA «UATIA» TOUG, OUVOEPEVOG HE TOUG 10XUPOUG
UTTOAOYIOTEG 1) TOUG EAEYKTEG. H TEXVNTH vonuoouvn, Yivetal évag OAo
KAl TTEPIOCOOTEPO OOPRAPOG TTAPAYOVTAG OTO CUYXPOVO BIOPNXAVIKO

POUTTOT.
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2.6.1. IXTOPIKH ANAAPOMH TQN BIOMHXANIKQN POMMNOT

O George Devol utréBaAe aitnon yia Ta TTPWTA  JITTAWMPATA
EUPECITEXVIAG POPTTOTIKAG TO 1954 (Tou xopnyRodnke 1o 1961). H TTpwTtn
ETTIXEipNON TToU TTaphyaye éva pouttdt Atav Unimation, tmou 16pUuOnKe
ammd 10 George Devol kai 10 Joseph F. Engelberger 1o 1956, kai
BaoioTnke oTta apxika dITTAwPATA gupeoitexviag Tou Devol. Ta poutror
Unimation T1ou  TpwTtoTTapdxOnkav  ovoudoTnkav  €TTioNG  Kal
TIPOYPOAUMATICOUEVEG MNXAVEG METAPOPAG, DEDOUEVOU OTI N KUPIA XPRon
TOUG ATAV KATAPXAG VA PETAPEPOUV QVTIKEIMEVA ATTO £€va OnuEio aE Eva
GANO. 2TnV TIPWTN TOUG XPNOn XPNOIJOTToinoav TOoug UOPAUAIKOUG
EVEPYOTTOINTEG KAI TTPOYPAPMATIOTNKAV OTIG KOIVEG CUVTETAYMEVEG, ONA.
Ol YWVIEG TWV BIAPOPWY EVWOEWV ATTOONKEUTNKAV KATA TN OIAPKEIQ HIOG

@aong d1IdaokKaAiag Kal eTTavaAneenkav o€ Asitoupyia.

‘Hrav akpipeic oto 1/10.000 Tng ivioag (av Kal n akpipeia dev gival
éva KAtaAAnAo PETPO yia Ta pouTIOT, OouvhBwg aglohoynuévo atmod Tnv
atroyn NG €mavaAnyng). 1o Unimation xopriynoe apyotepa Tnv Adeia
XPrnong Twv SIKAIWPATWY Kal TNG TexvoAoyia Tou oTig Bapid Biouynxavia
TnG Kawasaki kai otov kataokeuaoTikO oiko Nettlefolds, Unimates otnv

latTwvia kal TV AyyAia avtioTtoixa.

[Na kdatroio didoTnua 0 Povog avraywviotg Tou Unimation frav
A.E. Tou Zivoivan Milacron oto Oxdio Twv Hvwpévwy TMoAiteiwv Tng
ApepIKAG. AuTd Spwg dAAage pICIKA TTPOG TO TEAOG TNG dekaeTiag Tou 70
otav apxioav diagopa PEYAAA IATTWVIKA OUYKPOTHUATA ETTIXEIPNOEWVY va

KATAOKEUAZOUV BIounXavIKA POUTTOT.
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To 1969 o Victor Scheinman [7] oTo lNMavemoThpio Tou Stanford
EQNUPE TO PBpaxiova Tou ZTAVEOPVT, €vag OAOKANPWTIKA NAEKTPIKOG
apBpwPEVOG AEovag pouTToT £EN (6) onuEiwv hJe OKOTTO va dWOEl JIa TTIO
OKPIBNS AUCN OTOUG BPAXIOVEG TWV BIOPNXAVIKWY Kal OXI HOVO POUTTOT.
AUTO TTETPEWE OTO va AKOAOUBAOEI aKPIPWG TIG AUBAIPETEG TTOPEIEG OTO
didotnua  kalr  Oleupuve TNV mOavy XPAON TOU  POUTIOT  OTIG

TTEPITTAOKOTEPEG EQAPHOYEG OTTWG N OUVEAEUAN KAl N CUYKOAANON.

To Scheinman oxediaoe émeita évav deUTEPO [Bpaxiova yia TO
epyaotnpio Tou MIT, ammokalouuevo «Bpaxiova MIT.» To Scheinman,
METG atrd autd KaTtopBwoe va AdRel pia uttoTpogia atrd To Unimation
WOTE  va avamTugel 1a oxEOIA Tou, TTWANCE eKkeEiva Ta OXEDIA O€
Unimation 1Tou Ta aveéTTTuge TTEpAITEPW PE TNV UTTOOTNAPIEN TG General
Motors kal TNV €PTTOPEUTNKE APYOTEPA WG TTPOYPAUMATIONUN KABOAIKA

hunxavn yia tn ouvéleuon (PUMA).

To 1973 n pouTtroTikii ABB (010 TTapeAB6v ASEA) siofiyaye IRB 6,
ATav Ta TTPWTA OIOBECIUG POUTIOT OTO EUTTOPIO OTTOU NATAV  NAEKTPIKA
eheyxopeva atrd  uIkpoeTTeCepyaoTy. Ta TpwTta duo poutroTr IRB 6
TTwANBNkav otnv etaipia Magnusson otn Zoundia yia Tn Agiavon Kal T
OTIABWON TWV KAUWEWY CWAAVWY Kal EYKATAOTABNKAV OTNV TTapaywyn

Tov lavoudpio Tou 1974.

To 1973 n poutroTikn €taipia KUKA [17] kaTtaokeuaoe TO TTPWTO
POUTTOT TNG, yvwoTo wg FAMULUS, autd civar to mTpwTto apbpwTto

POUTTOT Kl €iXE €¢I NAEKTPOUNXAVIKA 0dNynUEVOUG ACOVEG.

To evdIOQEPOV YIO TN POMTIOTIKI aAugnOnkKe TTPOG To TEAOG TNG
OekaeTiag Tou '70 Kal TTOAEG AUEPIKAVIKEG ETTIXEIPNOEIG EI0Nyayav TOV

OUYKEKPIMEVO  TOMEQ, OUMTTEPIAAUBAVOUEVWY TWV HEYAAWV ETAIPIWV
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otTwg TN General Electric, kai General Motors (1Tou diaudépewaoav Tn

pouTroTikA KoivotTpagia FANUC pe FANUC LTD tng lattwviag).

To Unimation poutdr, amokTtiénke 10 1984 amd tnv etaipia
Electric Westinghouse yia 107 ekatoppupio OoAdplia auepikng. H
Westinghouse mwAnoe 1o Unimation otn Staubli Faverges SCA 1ng
aAAiag To 1988, etaipia n otroia OKOUO KOTOOKEUAZeEl  apBpwTtd
POUTTOT  vyia yevikd PBlounxavikd Tredio  Kal  yia EQPAPUOYEG
QTTOOTEIPWHEVWY OWHATIWY Kal TEAOG €CayOpaoe TO POUTTOTIKO TUAMA

NG Bosch ata 1€An Tou 2004 [7].
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2.7. TEXNIKEZ NEPIFrPA®EX

ApiBudg aédvwv - dUo Agoveg atraiTouvtal yia va ¢BAcouv o€
OTTOIOONTTOTE ONMEIO o€ Eva agpoTTAAvo TPEIG ASoVES ATTaITOUVTAl YId VA
@Bdoouv cg oTToIOONTIOTE ONnuEio oTo diacTnua. MNa va eAéygouv
TTAAPWG ToV TTpocavaToAIoud Tou TEAOUG Tou Bpaxiova (dnA. o Kaptrdg)
QTTAITOUVTAI TPEIG ] KAl TTEPICTOTEPOI AGOVEG (TTAPEKKAION Kal POAOG).
Mepikd oxédla (m.x. 10 pPoPtoT SCARA) aviaAAGooouv  TOug
TTEPIOPIOUOUG OTIG dUVATOTNTEG KIVACEWY YIO TO KOOTOG, TNV TaXUTnTA,

Kal TV akpipela.
» BaBuoi eAcuBepiag TTou gival cuvnBwg n idla e Tov aplBuo agovwy.

* H mepioxn xaproypaenons tnG UvNUNS TOU  Eival n TTEPIOXI TOU
OIa0TANATOG OTNV OTTOIA £VA POPTTOT UTTOPEI VA POAOEL.

*  Kivnuarikn : n TTPAyUaTIKA pUBUION TWV AKAPTITWY PHEAWV KAl TWV
EVWOEWV OTO POMTIOT, TO OTToio KaBopilel TIG TTIBAVES KIVAOEIG TOU
pouttor. Or1  katnyopie¢  kinematics  pouttor  TePIAAPBAvouv

apBpwpévog, kapteolavog, TTapdAAnAog kalr SCARA.

* IkavotnTa UETAQOPAS N w@éAiuo @oprtio : TTOoo TO BApPOg Eva

POMTTOT UTTOPEI VA AVUWWOEL.

» Taxurnra : OO0 ypryopa TO POMPTTOT PTTOPEI va TOTTOBETACEl TO
TEAOG TOU PBpaxiovd Tou. AUTO PTTOPEI va KaBoploTei atrd TNV AtTown
TNG YWVIOKAG A YPAMUIKAG TaXUTNTaG KABE Afova | wg ouveleTn
TaxuTnTa ONA. n TaXUTATA TOU TEAOUG TOU PBpaxiova OTav KIvouvTal

OAoI1 01 AZoVEG.

32



« Emrayuvon : moéoo ypAyopa évag afovag PTTOPE va ETTITAXUVEL.
Aedopévou OTI auTo €ival Evag TTEPIOPICTIKOG TTAPAYOVTAG EVA POUTIOT
MTTOPEI va unv €ival o€ BEon va @BAcel BIEUKPIVIOPEVO OE PEYIOTO TOU
ETTAXUVEI YIA TIG METAKIVAOEIG TTEPA ATTO IO CUVTOUN ATTO0TACN N

MIO OUVOETN TTOPEIa TTOU ATTAITEI TIG OUXVEG AAAQYEG TNG KATEUBUVONG.

* AkpiBeia : TTOCO TTOAU €va POMPTTOT MPTTOPEl va @BAcel o€ pia
dlatayuévn Béon. H akpifela Ptropei va TTOIKIAEI JE TNV TaxUuTNTA Kal
TN 6€0n PEOA OTO AEITOUPYWVTAG PAKEAO KAl PE TO WEPENIPNO QOPTIO
(O€iTe TN CUPPOPPWON). MTTopEi va PeATIWBEI atmd Tn PaBuoAdynon

POUTTOT.

 EmavaAnwn : TO00 KOAG TO POMTTOT Ba €mMOTPEWEl OE Mia
TTpoypaupaTiopévn Béon. Autd dev eival 1o idI0 PE TNV akpiBela.
Mrtropei va gival 0TI 6tav AyeTal yia va TTAel o€ PIa opliopévn B€on X-
Y-Z otnv otroia @T1avel ovo péoa o€ 1 XIA. atro ekeivn TV B€on. Autd
Ba Atav n akpiBeld TG TOU JTTOPEI va  PBeATIWOEl amd TN
BaBuoAdynon. ANG €dv ekeivn N BEon dIOAOKEI TN PMVAMN EAEYKTWV
Kal K&Be popd TTou OTEAVETAI EKEN ETTIOTPEPEI HEoa o€ 0.1 XIA. aTTO TN

d1ddokouca BEon £tTelTa TTou N eTTavaAnyn Ba cival péoa o€ 0.1 XIA.

 EAleyxoc Kivioewv : yIO HEPIKEG EPAPMOYEG, OTTWG N OTTAN
ouvéAeuon eTTIAOYN Kal BE0EWV, N AVAYKN POUTIOT ETTIOTPEPEI HOVO
repeatably oe €vav TreplopIcUEVO apIBUO Twv TTPO-01I0ACKWY BETEWV.
MNa TIC TTEPITTAOKOTEPEG E€PAPUOYEG, OTTWG N €vwon Kal n AAQgN
(CWyYpOQIKA WYEKAOHOU), N Kivnon TTPETTEI VA EAEYXBEI OUVEXWG YIA VO
akoAouBrioel pia  TTopEid oTo dIAOTAPA, ME TOV  EAEYXOMEVOUG

TTPOCAVATOAIONO Kal TNV TaXUTNTA.

* [lnyn 10x00¢ . MEPIKA POUTIOT XPNOIUOTIOIOUV TIG NAEKTPIKEG

MNXAVEG, AAAOI XPNOIPOTTOIOUV TOUG UDPAUAIKOUG evepyoTroINTEéG. Ta
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TPWTA Eival ypnyopoTepa, Ta TEAEUTAia E€ival 10XUPOTEPA KAl
TIEPIOOOTEPO  CUPQPEPOVTA  OTIG EPAPHOYEG OTTWG N CWYPAWIKN
WYEKAOMOU, OTToU €vag oTmmvenpag HTTOpece va TTUPODOTHOEl HIa
éKpnén €vtouToIg, TO XAUNAO €0WTEPIKO a€pag-pressurisation Tou
Bpaxiova PTTopEi va aTtroTPEWEl TNV €i0000 TWV EUPAEKTWV ATHWYV

KaBwg e1Tiong Kal GAAWV JOAUCUATIKWY TTAPAYOVTWV.

* Kivnon : JYEPIKA POMUTTOT CUVOEOUV TIG NAEKTPIKEG PNXOAVEG ME TIG
EVWOEIG HEOW TWV €PYOAAEiwWV  AANOI OUVOEOUV TN PNXAVA HE TNV
évwon dpeoca (kateuBuvete TNV Kivnon). H Xpnoigotroinon Twv
EPYaAgiwv odnyei OoTn METPAOIUN «OTTACHWOIKN Kivnon» TTou Egivail
eAeuBepia KIviioewyv o€ évav agova. Ta PIKPOTEPA POPTTOT UIOBETOUV
auxva TN uwnAn TaxutnTa, XapunAEG OUVEXOUEVNG MNXAVIKAG POTINAG,
Ol OTTOIEG ATTAITOUV YEVIKA UWNAEG aVAAOYIEG OUVODOVTWOEWY TPOXWV
QUTO €XEI TO MEIOVEKTNUA TNG OTTAOMWOIKNG Kivnong. & TETOIEG

TTIEPITITWOEIG N APHOVIKI Kivnon XPNOIKYOTIOIEITAI OUXVA.

e 2UNMOPQWON : QUTO gival €va PETPO TOU TTOOOU OTN ywvia f tnv
ATTO0TACN TTOU évag AEOVAG POPTTOT Ba KIVIOEl OTaV £QAPUOCETAl HIa
duvaun oe Tovoug. AOYyw TnNG OUPUOPPWONG OTav TIMyaivel €va
POUTTOT O€ MPIa BE€on @EpvovTag TO MEYIOTO WEPEANIUO QopTio Tou Ba
gival o€ pia B€on eAa@pwg XaunAdTepn atrd otav dev QEPVEI KAVEVA

WQEAIJO QopTio.
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2.8. MHXANIKEZ NAAT®OPMEZ - TO YAIKO BAZHX

‘Eva poptroT arroteAsital atrd dUo Kupia YEPN: atrd TO CWHA TOU
POUTTOT Kal atrd KaTTola povada TexvntAg Nonuoouvng (T.N.). H otroia
gival UTTEUBUVN yIa TNV AEITOUPYIa KAl TOV EAEYXO TOU UNXAVIKOU PEPOUG

EKTEAWVTAG KATTOIA TTPOYPAUPA O€ AOYIOUIKO 1] 0€ AOYIKO KUKAWA.

Mia atro TIG TTI0 VOIAQPEPOUTEG TITUXEG TOU POUTIOT E€ival €V YEVEI
OUUTTEPIPOPA TOUG, N OTTOI0 ATTAITEI PIa OEIPA  TTANPOPOPIWY WOTE Vd
AeIToupynoel ge TN PEYIOTN atrédoon. H atrAouoTtepn CUMTTEPIPOPA EVOG
POUTTOT €ival n PETOKIVNON. 2UvrRBwg, oI TPOXOi XPNOIUOTTOIoUVTAl WG O
UTTOKEIUEVOG UNXAVIOUOG WOTE TO POMTIOT VA KAVEl Ui Kivnon atrd To
géva onueio oto aMo. EmmmAéov n TTapoxn NAEKTPIKNG eVEPYEIAG Eival
Eva AANO OTOIXEIO TO OTTOI0O  ATTAITEITAI WOTE VA KATAOTE dUVATH N
Kivnon OTOUG TPOXOUG KATW OTTO TIG AVAAOYEG €VTOAEG TOU QvAAOyou

AOYIOUIKOU TTOU XPNOIUOTTOIEI .

2.9. KINHTHPEZ

Mia TroIKINid QTTO  NAEKTPOKIVNTAPEG TIAPEXOUV EVEPYEIQ OTO
POUTTOT, TTOU Ba TOU EMITPETTEI VA KIVACEI TA  PNXAVIKA TOU THAMOTA,
epyaleia 1 €CEIOIKEUUEVEG  OUOKEUEG  UE  OUYKEKPIYEVEG KOl

TIPOYPAUMPATIOPEVEG KIVAOEIG.

H amddoon evog KivnTAPA TTEPIYPAPEI TOV TPOTTO UE TOV OTTOIO €va
MEYAAO HPEPOG TNG KATAVAAWONG NAEKTPIKNAG EVEPYEIAG UETATPETTETAI OE
MNXavikn evépyela. MNapakdTw Ba dOUME TTWG AEITOUPYOUV HEPIKEG ATTO
TIG MNXAVIKEG OUOKEUEG TIOU  XPNOIYOTTOIOUVTAI oTn ouyxpovn
TEXVOAOYIQ TNG POUTTOTIKAG.
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Kivnripag 2Zuvexoug Peuuarog (DC) : Eival KivNTAPEG PME NAEKTPIKOUG
TTOAOUG 01 OTToiol aTToTEAOUVTAl ATTO  POVIPO HAyvATA KAl TTapAyouv
ouvexég peupa (DC) kar atmé TOo OpOMED O OTTOIOG ATTOTEAEITAl ATTO
TUAiypata XAaAKivou ouppatog. O GKkpeg Tou TUAIiyuaTog Tou Opouéa
KATAAyouv OTA AKPO TOU CUAAEKTN TTAVW OTOV OTIOIO €QATITOVTAI Ol
WAKTPEG WOTE va odnynbei TO NAEKTPIKO peUPa OTO TUAIyua Kal va
onuioupynoel TNV avaloyn TIEPICTPOPIKA  Kivnon MEoa armd Eva

TTEPIOTPEPOUEVO PAYVNTIKO TTEDIO.

Kivnripa¢ EvaAAacoouévou Peuuaro¢ (AC):  Eival KivnTrpeg
TTAPOMOIAG KATAOKEUNG ME TOUG KIVNTAPES 2uveXoug Peuparog , Pe TN
dlagopa o1 0 oTATNG ONAAdN 01 JayvnTIKOi TTOAOI atToTEAOUVTAI ATTO N
MOVIUOUG HAYVATEG KATAOKEUAOMEVOI ATTO XAAKIVO TUAiypaTta Ta OTToid

dleyeipovTal ye TNV dIEAeuon NAEKTPIKOU PEUPATOG HECA ATTO AUTA.

ATtToTéAeopa auTtou gival n dnuioupyia payvnTikou TTediou TO OTTOI0

ETTAYETAI TTAVW OTO OPOUEQ PE ATTOTEAEOUA TNV Kivnon Tou KIvNnTHPAQ.

Bnuarikoi kivnripeg: O1 BnuUaTiKoi KIVATAPES €ival KIVNTAPESG  XWPIG
WNKTPEG, OUVEXOUG 1 €vVAAAAOCOOUEVOU PEUNATOG. MTtropouv va
METAKIVAIOOUV TO OPOMEQ TOUG HE ETTAYWYIKO TPOTTO ATTO  OIAPOPETIKA
MayvnTIK& TUAiygata Ta oTroia BpiokovTal YEWMETPIKA TOTTOBETNUEVA
Méoa oTov KIvnNTApaA. O1 BnuaTtikoi KivATAPES €Xouv oXeDIOOTEI WOTE VA
MTTOPEI N Kivnon Toug va eAEyxeTal PE TNV avaAoyn €vToAr Trou Ba
dexbouv oTo avaloyo TUAlypa Tou. la va Trpaydartotroin@esi autd
UTTApXEl éva avAAoyo nNAEKTPIKO KUKAWHPG  TO OTToio avaAdapBavel,
oUPQWVA UE TIG EVTOAEG TTOU DEXETAI KABE POopd, VO EVEPYOTTOINOEI KAl TO

QAVTiOTOIXO TUAIYUQ.

O1 oegpPBokivnripes: O oepPOKIVNTAPES E€ival O KIVATAPESG TTOU

XPNOIJoTToIouvVTal OTA 2uoThuaTa AuTopdTou EAEyxou, Xwpig Quaoikd va
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givar idlol  pE  TOUG KOIVOUG  KIVNTAPEG TTAPOAO  TTOU  poiddouv
KataokeuaoTikKd. O1 oegpPokivnTipeg dlagépouv attd Toug  AAAOUG
KIVATAPEG OTO OTI EVOWMNATWVOUV oOUOoTuUa avadpacng TO OTToio
XPNOIYOTTOIEITAI O OUVOUAONO HE éva oegpPounxaviopd odnynong MHe
OKOTTO va eAeyxOei €ite n potr €ite n TaxutnTa. O oeppounxaviouog
0drlynong ouvioTtaTtal 0To oepPoevioXUTr] (servodrive) TTou atToTeAE Eva

EEXWPIOTO OTOIXEIO TOU OEPPBOCUCTANATOG.

2.10. MHXANIZMOI OAHIHZHZ

Fpavalia kair o1 aAuogideg: Ta ypavadia Kol ol aAuoideg eival
MNXQVIKEG TTAATQOPHESG TTOU TTAPEXOUV TOV I0XUPO KAl QKPIPr TPOTTO YIa
TN METAdOON TNG KivnOoNg aTTO TO £va PEPOG OTO AAAO TTOU ATTAITEITAI O€
éva popTToT.  H aAAay 1axutnTag MPETAgU Twv OUO HPNXAVIOUWV

eCAPTATAI OTTO TOV APIOPO TWV dovTIWY OE KABE ypavad.

Tpoxadiec kair 1uavreg: O1 TpoxXaAieg Kal ol INAVTEG €ival dUO GAAoI
TUTTOI UNXAVIKWYV TTAATQOPUWY TTOU XPNOIKJOTTOIOUVTAl OE POMTIOTIKEG
EQPAPUOYEG, AEITOUPYOUV ME TOV idIO TPOTTO OTTWG KAl Ta ypavadia Kal ol
aAucideg. O1 TpoxaAieg gival Tpoxoi JE AUAGKI yUpw atrd TV AKPn TOUg

Kal Ol INAVTEG €ival BpdX0l KAOUTOOUK TTOU TAIPIAlOUV OE AUTO TO QUAGKI.

KiBwrio rayurnTwyv: To KIBWTIO TAXUTATWY €ival O INXAVIOUOG EKEIVOG
TTOU ME TN XPNon OIAQOPETIKWY Yypavaliwv MTTOPEi va €AEyXEl TNV
TaxUTNTA Kivnong TOU POMTIOTIKOU Mnxaviopou. ‘ETol, Ta KIBWTIA
TAOXUTATWY ATTAITOUV MPIKPOTEPEG QAVOXEG O OXEon ME AAAou €gidoug

MNXAVIOPOUG HETAdOONG Kivnong.
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XapakTnpIoTIKO KABNUEPIVO TTAPAdEIYUa KIBWTIOU TaXUTATWY gival
QUTO TOU QUTOKIVATOU, O PNXAVIOUOG AeIToupyiag €vOg poAoyiou Kal
TEAOG KATATTANKTIKO TTAPAdEIYUA TEXVOAOYIKNG KATAOKEUNG ypavadliwy

€ival 0 uNXavioPog Twv AVTIKUBNPWV.

2.11. TPOOOAOTIKA

H Trapoxr evépyelag TTPORAETTETAI YEVIKA aTTO OUO TUTTOUG

MTTATAPIWV.

1. O1 TTPWTOYEVEIG NAEKTPIKEG WTTATAPIEG TTOU XPNOIKMOTTOIOUVTAI

Mia @OopA Kal 0TN CUVEXEIQ ATTOPPITITOVTAI.

2. O1 deUTEPOYEVIG UTTATAPIEG TTOU  AEITOUPYOUV OTTO Mia (wg ETTi
TO TTACIOTOV) QvaoTpEWIUN  XNMIKA  avTidpaon Kol JTTopEi  va

ETTAVAPOPTIOTEI TTOANEG POPES (ETTAVAPOPTICOUEVEG).

O1 deutepoyevng (ETTAVAQOPTICOUEVESG) €XOUV AIYOTEPN EVEPYEIQ
ammo  TIGC TTPWTOYEVEIC (ATTAEG)  UTTATAPIEG, OQAAG  PTTOPOUV  va
ETTAVAQOPTIOTOUV PEXPI KAl XIANIEG QOPEG avaAoya pE TN XNMIKA TOUG
ouotaon kal 1o TeEPIBAAAOV TOoug.  2UVABWG n TTPpwTn XPAON  MIAG
ETTAVO@OPTICOMEVNG JTTATApPiaG Oivel MPEXPI KAl 4 WPEG OuveXoug

AEITOUpPYiaG, O€ YIO POUTTOTIKN EQAPUOYN .

YTTAPXOUV KUPIOAEKTIKA EKATOVTADEG DIAPOPETIKA €idN PTTATAPIWY
TToU d1aTiBevTal yia xpron o€ pouTtroT. O1 YTTaTtapieg KATnyopIoTTrolouvTal
avaAoya e Ta XNMIKA TOUG aToIXEia Kal To HEyeBOS Toug, TTiong atrd Tnv

ovopaaoTikr Tadon (V) Kal TNV XwpnTikotnta Toug (Ah).

H 1don TG ptrarapiag ival eKEivo T0 NAEKTPIKO UEYEBOG TO OTTOIO

KaBopileTal atTd Ta XNMIKA OTOIXEIO TTOU TTEPIEXEI KAI ATTO TO PEYEBOG TNG.
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2ToV TTapakdaTw [Mivaka BAETTOUME TO avAAoya PEYEDN TWV PTTATAPIWV

TTOU XPNOIKOTTOIoUVTAl O€ AVAAOYEG POUTTOTIKEG KAl OXI JOVO £QAPUOYEG.

2.12. HAEKTPONIKOZ EAEIMXOzZz

YTapxouv OUO PEYAAEG TTAATPOPUES UAIKOU O€ €va poutror. H
MNXAVIK TTAAT@OPMUA N OTTOIA yIa VA AEITOUPYNOEl ATTAITEITAI NAEKTPIKN
Tdon uywnAng 10X0U0G (KUKAWPAO 10XU0G) KOBWG Kal N NAEKTPOVIKNA
TTAATQEOPPA N OTToIa AEITOUPYEI e XAWNAR NAEKTPIKN TAoN TNG TAENG TWV
5 volt cuvABwg (KUKAwpa eAéyxou). Or1 dUO auTéG TTAATQOPMEG TTPETTEI
va evoTroinBouv oe  A€IToupylkd  €TTiTTedo, TIPOKEIMEVOU va  €ival
EQAPMOOIUN N WwN@IOKA AOYIKA KAl yia TOV €AEYXO TWV HNXAVIKWV
ouoTnUAaTtwy. H KAaoIK AEITOUPYIKA €vOTToinOon YIa Yivel AuTod €ival n

XPNON CUYKEKPIMEVWV NAEKTPIKWY OTOIXEIWV.

‘Eva atmrd 1a atrAd nAEKTPONNXAVIKA OTOIXEIQ TTOU XPNOIKOTTIOIEITAI
gival 0 NAekTpovOpOoG N peAE. EmITTAEOV avTi yia NAEKTPOUNXAVIKA PEAE
MTTOPOUV va XPNOIKOTToINBoUV NAEKTPOVIKA KUKAWMPATA Ta OTToia Ogv
EXOUV PNXavikés @Bopég, Ta Tpaviiotop MOSFETSs, yia mapdadeiyua,
gival €CaIPETIKA ATTOOOTIKOI OIAKOTITEG  TTUPITIOU, TTou dlaTiBevTal o€

TTOAAG KOl SIAQOPETIKA PEYEDN.
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2.13. AIZOHTHPEX

‘Eva  poptrdT yia va PTTOPECEl va avTidOpAoel cUUQWVA HE HIa
Baoikry Aesitoupyiky dladikaaoia, armraiTouvtal  Ta  avaloya  €idn

aloonTipwv.

2T0 TTEPICOOTEPA OCUCTAMATA MIa aiocBnon Tou Xpovou Eeival
EVOWMNATWHEVN MEOA OTA AVTIOTOIXO NAEKTPIKA KUKAWMATO KAl OTOV
TTpoypaupaTiopyo. lMa autd yia va gival Tapaywyiké otnv TTpdén €va
POUTTOT, TTPETTEI VA £XEI KAI TO AVAAOYO UAIKO Kal AOYIOMIKO avayvwpiong
TOU TTEPIBAAAOVTOG TOU, TO OTI0I0 (AOYyIOMIKO) va  UTTOpEi  va

avatrpooapuoleTal ypriyopa.

Avegdptnta a1mé Tov aiIoOnTtipa i T0 AOYIOWIKO, O aioBnThpPEg
MTTOpoUV  va  BewpnBouv  w¢ OAANAETTIOPACEIC HE  €CWTEPIKOUG
TTapdyovTeg (Me AGAAa AGyIa, Tov £¢w KOOWO). 'Evag aiobntripag €ival o
MNXAVIOPOG, Il TO OTOIXEIO EKEIVO TTOU PETATPETTEI TO GNUA TTOU JEXETAI
QTTO KATTOIO QUOIKO PEYEBOG OE POP®PI NAEKTPIKOU OrjuaTog avaioyo va
KatavonBei atroé Ta avrioToiXa NAEKTPIKA KUKAwuarta. ‘Evag aiodnthpag

AauBavel To orjua Kal To HETadIOEl O€ Evav aTTOOEKTN.

Noyikoi aionripeg: ‘Eva GANO 10XUpd KOUPATI OTA POPTTIOT  €ival n
Xpron Aoyikwv aiocbntripwy, ol OTToiol  €ival Yo yovada avixveuong n
MIQ €vOTNTA TTOU TTAPEXEI €VA OUYKEKPIMEVO TPOTIO QAViXVEUONG €VOG
QVTIKEIMEVOU.  ATTOTEAEITAI ATTO TNV ETTECEPYATia OAPATOG, ATTO TNV
TTapoudia Tou QuUOIKoU aloBnTtrpa, Kal Thv avAaAoyn Trapoucdia Tou

AOYIOMIKOU TTOU QTTAITEITAI VIO VO ESAYETAI N AVIXVEUON TOU AVTIKEIPEVOU .
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Aio0nTipec mpooéyyiong: Eival ol aiobnTApeG atrdéoTaocng Kal €Xouv
TAV IKAVOTNTA VO PETPOUV TN OXETIKA ATTOOTACHN METALU TOU aioBnTrpa

KAl AVTIKEIMEVA TOU TTEPIBAAAOVTOG TTOU dpa TO POUTTOT.

Aio00ntipec umrepuBpwyv (IR): 'Eva GAANO €idog OpacTiKnG aiobnong
amd ammooTaon. ATOTEAEiITAI ATTO €va TTOUTIO O OTIOIOG OTEAvVEl pid
utTEPUOPN akTIVOBOAIa Kal a1md €vav OEKTN O OTToiog dEXETAl TNV
avaKAWWEVN UTTEPUOPN OKTIVOPBOAIQ PE ATTOTEAECUA va ETTECEPYACETAI
auTrp TNV avraAlayr kKal va avTIAapBaverar tnv uttapén [ Ox1 Tou
EUTTOdIOU OTNV TIOPEID TOU ME QATTOTEAEOUO va avTidOpd KAl HUE TOV

avaAoyo TpoTro.

Aio0nTipec mpookpouons N kepaia svropou: Mia GAAN dNUOPIANG
KATNYopia TwV POUTTOTIKWY aiodnTnpiwyv €ival autr TNG agng, i eTaenig
ME TN BAon, uloTroleiTal éTav yivel yia TTPOOKPOUON TOU POUTTOT O¢ éva
EMTTOOIO TTOU Ba Bpebei otnv Topeia  Tou. O KEPAiEG 1} PHOUOTAKIA
Kataokeuadovtal ammd KaAwdIa ) TTAACTIKA KAl 0TA AKPA TOUG TTAVW OTN
KUpIa PJovada TOU POMTIOT UTTAPXOUV Kal Ol AVAAOYEG ETTAPEG WATE va

METATPETTOUV TNV PNXAVIKA ETTAQPN O€ NAEKTPIKO Grla.
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3 TEXNHTH NOHMOZYNH, AATOPIOMOI ANAZHTHZHX

3.1. TIEINAI H TEXNHTH NOHMOXzYNH

‘Evag apxikdég opiopdg 1ou dlatuttwlnke atrd Toug Barr and
Feigenbaum [1] civar: Texvnrn Nonuoouvn eivar évag touéag Ttng
EMOTNUNG TWV UTTOAOYIOTWY O OTT0io¢ aoxoAcitar ue 1n oxediaon
vonuovwy  UTTOAOYIOTIKWY  OUOTHUATWV Ta Oorroia  Uimopouv  va
EMOEIKVUOUV TETOIA XAPAKTNPIOTIKA 1A orroia poialouv UE Thv avdAoyn

vonuoouvn Kal CUUTTEPIPOPA TOU avBpwITOU.

3.2. OPIZMOZ THXZ TEXNHTHZ NOHMOZYNHZ

2Upewva he Toug Russel and Norving [1] o1 opiopoi TG TexvnTng
Nonuoouvng Tagivououvtal o€ TECOEPIG UEYAANEG KATNYOPIEG Ol OTTOIEG
TTPoCEyyYiCouv TNV TTEPIOXN ATTO DIAPOPETIKN OTITIKI YWwVia avaAoya e TO

oTOXO0 TTOU BETOUV.

1. O oT1Ox0G¢ TTOU TiBeTAI €ival N AvATITUEN CUCTAPATWY avAaAoya ME
TO TTWG OKEPTOVTAI OI AVOPWTTOI.

2. H mpoomdbeia yivetal oto va avatrtuxBouv cuoTriuaTta AOyIKAG
oKEWYNG.

3. H emkévipwon yivertal O€ OUCTAPATO  OKETITOMEVA KAl
OUUTTEPIPEPOUEVA OTTWG O AVOPWTTOG.

4. O oT1OX0G TTOU TiBETAI Eival OTO va avaTrTuxBouv cuoTAPATA TETOIA

TTOU VO JTTOPOUV va avTidOPOoUV AOYIKA.
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2uvoyidovtag Twpa OAad TA TTAPATIAVW HTTOPOUME va OWOOUME

Evav opIouo OTTWG:

Texvnry Nonuoouvn (T.N.) €ivar o touéag tng EmMOTAUNG TWV
UTTOAOYIOTWYV TTOU QOXOAEiTal UE TNV UAOTTOINON TTPOYPAUUATWY Ta oTToia
givar 1kava va uiunBouv  avBpwrITiveG  IKAVOTNTEC Kal  avAAOyEC
avBPWITIVEC OUNTTEPIPOPES TETOIEC OUWCS TTOU VA UITOPOUV va ETTIAUCOUV
mpoBAfjuara OmTws Tapadeiyuaro xapiv n uaénon, n é6pacn Kai n

Karavonaon uiac Quaikne yAwaoaoag [1].

‘ETOl, pe BAon Ta TTAPATIAVW TIAPATNPEOUME TTwg N Texvnti
Nonuoouvn eival €va KOUPATI TNG TEXVOAOYIOG TWV UTTOAOYIOTWV TO

OTTOIO OUVEXWG eEEAICOETAI PE MEYAAN TaXUTNTA.

3.3. E=EAI=H THZ TEXNHTHZ NOHMOZYNHZ

H Texvnt Nonpoouvn (T.N.) €ival éva oxeTikKd véo TTedio yvwong
KAl €QAPMOYNG TWV VEWV TEXVOAOYIWV , €XEI KANPOVOUNOEI TTOAAG
OTOIXEIO ATTO AAAEG ETTIOTAPES OTTWG TA HABNUATIKA , TRV WuxXoAoyia , Tn

YAwoooAoyia Kal TEAOG TNV ETTICTAMN TWV UTTOAOYIOTWV.

To mpwTto BApa Eyive atmd Tov ApIoTOTEAN oTnv apxaia EAAGDa.
‘HTav o TTpwT0¢ TTOU TTPOCTTIABNOCE VA KWAIKOTTOINCEI TNV “"0p60n okéwn”™”

TNV avavtippntn d1adikaoia Tou GUAAOYIOHOU.

O1 “"ouAAoyiouoi”” Tou TTapeixav TTPOTUTIA EKQPACEWY TToU £dIvav
TTAVTA T CWOTA CUUTTEPACUATA KAVOVTAG BERAIA TIG CWOTEG UTTOBETEIG.

AuTOI 01 KOVOVEG fTaV Kal N BAon Tou £peuvnTIKOU TTEdIOU TNG AOYIKNG.
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O1 ouolaoTiky BéRaia TTpdodog €yive amd Ttov George Boole o
oTT0i0g €0e0¢€ TIC BACEIG TNG TTPOTACIAKAG AOYIKNG , TTPOTEIVOVTAG £vav
TPOTTO avaTTapdcTaong OAwWV Twv AoyIKwv CUANoYICPWY oTn Bdon evog
OuadIKOU CUOTANATOG aTToTEAOUMEVO aTTO Ta wnoia 0 kal 1, n yvwaoTA

o€ TTOANOUG dAyeBpa Boole .

>1a TEAn Tou 19°Y aiwva o Gttlieb Frege mporeivel éva ouoTnua
auTouaToTTOINKEVNG CUAAOYIOTIKAG Kal OTAV ouadia £€8eoe TIG BACEIS TOU

KaTnyopnuaTikoUu Aoyiouou.

To 1958, o MacCarthy opiCel Tn cuvapTnolakry yAwooa Lisp n
OTToia ATAV Kal N KATEEOXNV YAWOOA yia TOV TTPOYPAUUATIONO OTnV

Texvnt Nonuoouvn.

To 1963, o MacCarthy idpuoe T0 ¢gpyaoTtipio Texvnmng
Nonuoouvng oto Standford kal atro@Aacioe va XpnoIJOTTOINCEl TN AOYIKA

oav gpyaAcio yia Tnv uAotroinon tou Advice Taker.

Tov evBouolaopd TG TPWTNG OekaeTiag TG  TexvnTAG
Nonuoaouvng JIadEXTNKE N €TTOXN TNG KPITIKAG , ME QIXuUr TO OTI TA

ouoTAuaTa fNTav KatdAANAa yia Tnv €1miAucn atmAwy pévo TTPpoBANUATWY.

2TNG apxEG TNnNG Oekaetiag Tou 70 TTpOTEIVETAI MIO Kalvoupyid
YAWooa TTpoypapuaTiopou, Prolog, n otroia Baci{otave otn AOyIKr, EVw
10 1975 TrpoTdOnKe atmrd Tov Minsky Tta tTAaioia (frames) TTou £€3ivav Tn

duvartoTnTa dOPNMEVNG KAl IEPAPXIKAG avaTtapAdoTaong TNG yvwaong.

To 1981 1ATTWVEC £MOTAPOVESG avakoivwoav To Tpdypauua 57
YEVIAG, £V OEKAETEG TTPOYPAUMA WOTE VA KATAOKEUAOTOUV UTTOAOYIOTEG

TTou Ba aglotrolovcav TNV yAwooa TTpoypapuaTiogou Prolog, woTe va
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UTTAPXEI n duvaTtoTNTa  €KTEAEONG  EKATOMMUPIWY  AOYIKWV

OUNTTEPACHUATWY AVA DEUTEPOAETTTO.

3.4. HTEXNHTH NOHMOXZYNH ZHMEPA

Ta TeAeuTaia Xpovia UTTAPEAV ONUAVTIKEG €CEAICEIC OE EQAPUOYEG

™NG TexvntAg Nonuoouvng OTTWG N POUTIOTIKA, N MNXAVIK opacn, N
MNXQVIKH HaBnon KaBwg Kal 0 OXEDIAOUOG EVEPYEIWV.

Emiong peydAn avBion Trapatnpeital otnv - avatTtuén  Kal

UAOTTOINON TEXVNTWY VEUPWVIKWY OIKTUWV .

TENOG, UTTAPXOUV EMTTEIPA  CUCTAPATA TIOU A€ITOUPYOUV Of€
TTPAYMATIKO XPOVO, TO OTToi0 UTTOPOUV va eTregepyddovtal Ta dedopéva
TToU peTadidovtal atrd dIaCTAPOTIAOIO JIEKTTEPAIWVOVTAG OUVNOIOUEVES

EPYOAOIEG KAl ETTEPRAIVOUV OTTOTE KOl OTTOU XPEIACTEI.

3.5. AAIOPIOMOI ANAZHTHZHZ

O1 aAyopiBuol avadntnong Madi he TNV avammapdoTaon yvwong
ouvBéTouv Tov TTuprva KABe epapuoyns NG TN. H etmAoyr) evog aAyopib-
Mou avalnTnong yia éva OUYKEKPIPEVO TTPORANUA gival onuavTikr, dI6TI o
aAyopIOpoI auToi dIPEPOUV PETAEU TOUG OE APKETA XAPAKTNPIOTIKA, OTTWG
yia TTapddeiyha, N ammodoTIKOTNTA CO€  MPVAMN Kal o€ XPOvo, n

TTOAUTTAOKOTNTA, N TTANPOTNTA KABWG KAl N EUKOAIa uAoTToinONG.

Emeidf o1 aAyépiBuol avalntouv T Auon oTo  TTPORANua
ovopacovtal  aAyopibuor avalnrnong. YTIAPXOUV APKETOi  TETOIOI
aAyopIBuol Kal TTOAEG QOPEC OUYKEKPIPEVA TTPORAAMATa divouv Tnv

a@opun vyia To oxedlaopd véwv. Qotdéoo, ol aAyopiBuol TTOU Ba
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TTAPOUCIOCTOUV TTOPOKATW Eival Ol YWWOTOTEPOI KAl ATTOTEAOUV Ta BaciKd
OOMIKA OToIXEia TTou odnyouv oTn Onuioupyia VvEwv aAyopiBuwv. O
TTivakag 1 TTapouciddel Toug alyopibuoug avalhtnong Tmou 6a avaAuBouv
TTAPAKATW, KABWG Kal TIG CUVTOUOYPAPIEG TTou Ba XpnoiuoTroinBouv atro

edW Kal oTo €¢AG.

2.€ TTOANEG TTEPITITWOEIG OTTOU OI AUCEIG TWV TTPORBANUATWY TTPETTE
VA IKQVOTTOIOUV KATTOIOUG TTEPIOPIOHUOUG, N €TMAOY TOu KATAANAou
aAyopiOuoU  IKAvOTTOiNONG TTEPIOPICUWY UTTOPEI VA  OTTOOEIXTEI  TTOAU
ONUAVTIKA KAl KPioIun 00wV a@opd TNV ATTOTEAECHATIKOTNTA TOU OTNV

€TTIAUCN auTOU TOU TTPORAANATOC.

Mivakag 1. ZuvTtopoypagieg Twv aAyopibuwy avalntnong.

Ovoua AAyopiBuou 2UvVTOoHOypagia EAANviIKA OpoAoyia
Depth First Search DFS Avaclitnon MNMpwTta og BaBog
Breadth First Search BFS Avacitnon MpwTta o€ MNMAAGTog
lterative Deepening ID EmavaAnTrmikr) EkKB&Buvon
Bi directional Search Bis Avacnitnon ArAig KateuBuvong
Branch an Baund B&B Emékraon kai OpiloBéTnon
Hili Climbing HC Avappixnon Adpuv
Enforced Hill Climbing EHC E€avaykaopévn Avappixnon Ad6pwv
Simulated Annealling SA Mpocopoiwpévn Avotrmon
Tabu Search TS Avalitnon pe ATTaYOPEUNEVES
KataoTdoeig
Beam Search BS AkTIVWTR AvalrTnon
Best First Search BestFS Avacitnon MpwTta oto KaAuTepo
A* ( A star) A* A* (AApa AcTpo)
lterative Deepening A* IDA* A* ye ETTavaoAnTrTiki EKBaOuvon

O1 aAyopiBuol avadntnong Oev avatrapioTAvouv TTAvTa Tov
TPOTTO TNG AVOPWTTIVNG OKEWNG, ATTOTEAOUV OUWG Mia ca@ry JadnuarTikn

neBodoAoyia yia Tnv eTTIAUCH TwV TTPOPRANUATWY TTOU TiBEVTAI KABE Yopa.

46



O AOyog UTTapénG TOowv TTOANWV aAyopiBuwy gival OTI KABe évag EXel
EKEIiVA Ta 101QITEPA XAPOKTNPIOTIKA TTOU TOV KOBIOTOUV TTEPICOOTEPO N
AlyOTEPO ATTOOOTIKO ATTO KATTOIOUG AAAOUG O€ OTI aPOopPa TIG OATTAITACEIG

o€ JVAMN 1/ Kal 0€ XPOVO EKTEAEONG TOU.

3.6. XQPOZ ANAZHTHZHXZ

‘Eva TTpoBAnpa ptTopEi va oploTei weg n teTpdda (A,B,I,A) otTou A
gival N apyikn kardataon, B €ival To cUvOAO Twv TEAIKWV KATaoTAoswy, [
gival TO OUVOAO Twv TEAEOTWV METAROONG Kal A €ival 0 Xwpog

KOTAOTAOEWV.

O okoTTog £vOg aAyopiBuou avalnTnong €ival va TTpooTradnoel va
Bpel TOUAGYXIOTOV i AUCN HEOA OTO XWPEO KATAOTACEWY. YTTO KAVOVIKEG
OUVOAKEG  évag TETOIOGC OAYOPIOPOG TIPETTEI VO E€CETACEI POVOV TO
UTTOOUVOAO TOU XWPOU KATAOTAOEWV TO OTI0I0O QPOPA OTNV apXIKA
KatdoTtaon. AoBévtog evog TrpoAnRuartog (A,B,IN,4A), o xwpog avalnitnong
gival TO oUVOAO OAWV TWV KATAOTACEWY TTOU €ival TIPOCRACIKES ATTO TNV
apXIKr KatdoTaon.

H dlagopd HETAEU TOU XWPOU KATAOTACEWV KOl TOU XWPOU
avalAtnong eivalr mapa ToAU  pikp. O xwpog avadntnong Eival
UTTOOUVOAO TOU XWPOU KaTaoTadoewv. H dlapopd PPioKETal OTO YEYOVOG
OTI 0O XWPOG avadnTnong €CapTaTal amo TNV ApXIKr KATAoTOON, €VW O
XWPOG KaTaoTaoewyv dev e¢aptaral. O duo xwpol TauTifovtal uévov oTn
TTEPITITWON TIOU OAEG Ol KATOOTACEIG TOU XWPOU KATAOTACEWV E€ival
TTPOCRACIUES ATTO TNV APXIKA KATAoTAON.

MNa mapddeiyua, oto ZxNua 1, n oeaipa Ptropei va Bpedei oe
OTTOIOONTTOTE GNMEIO TNG ETTIPAVEING (XWPOS KATACTACEWV). AV OUWG AUTH

apeBei eAeUBepn o€ €va onuEio TNG EMIQAVEIAG, O KATAOTACEIG Ol OTTOIEG
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gival TTPOOPACIUEG €ival QUTEG TTOU €EVEPYEIOKA E€ival OuvVaTEG (XWPOG

avadnTnong).

S A

il
e |

Xwpog KataoTaoewv Xwpog AvaZntnong

2xAMa 1. O xwpog avalnTnong gival UTTOOUVOAO TOU XWPOU KATAOTACEWV.

OTTwg 0 XWPOG KATAOTACEWVY, £TOI KAl O XWPEOS avalATnong
MTTOPEI va avattapacTabei pe ypdgo. Eival TTavra eQIKTO va HETATPATTEI
0 YPAYog oe OE&vOpPO avalnrnong, TO OTT0I0 OPWG MTTOPEI va €XEI
MovoTTaTia aTtreipou prkoug. O Tlivakag 2 TTEPIEXEI TRV AVTIOTOIXIa Miog

OouNG BEVOPOU HE TO XWPOo avalATnong evog TTPORARHATOG.

Mivakag 2. AvTtioTolxia douAg dEvOpoU Kal Xwpou avalitnong.

TuAua Aévdpou AvaTtrapdoTtaon
Koupog (node) KatdoTtaon
Pica (root) Apxikn KatdoTtaon

®UAMo (tip lea

(tip leat) TeAkn kataoTtaon r adié¢odo (dead node), dnAadr) katdoTaon
OTNV OTTOIa BEV PTTOPEI VA EQAPUOOTEI KavEVAS TEAEOTNG
yeTaBaonc.

KAadi (branch
( ) TeAeOTAG HETABOONG TTOU PETATPETTEI MIa KOTAoTOON —ovéQ

(parent state) o€ piI GAAN katdoTaon — Taidi (child state).

Auon (solution) MovoTrdaTi (path) TTou evwvel TNV apXIKA PE Pia TEAIKA KaTAoTOON
EmékTaon ) o ' ] '
(expansion) lljéﬁlgoél;mcla TTapaywyng 6AwV TwWv KATAOTACEWV-TTAIDIWV EVOG
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MapdayovTag O apiBudg Twv KaTaoTAcEWV-IaIdiwv TToU TTPOKUTITOUV OTTO Mia
AlokAGadwong emékTaon. Emeidn dev cival otabepds apiBuog, ava@épeTal Kal wg
(branching factor) |Méoog MapdyovTag AlakAddwaong (average branching factor).
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27O 2XNMa 2 aTtrelkovieTal £vag XwpPog avalntnong Kal 1o
avtiotoixo 0&évdpo. O1 kéuPol a péxpl k gival kataoTtdoelg. ‘EoTw n
pifa a €ival n apxIKf KATAOTAON KAl Ta QUAAG g Kal i gival N TEAIKNA
Kardotaon kal éva adiEgodo, avriotoixa. O1 ouvdéoelg HeTagU
KOUBwvV e€ivar Ta kKAadid Tou O&vdpou. Mia Auon oto TTPORANua
avadntnong atroteAouv Ta KAQDIA TTOU OUVOEOUV UE TN OEIPA TOUG
KOuBoug a-b, b-c, c-d, d-g. O TTapdyovtag dIaKAGdWONG eKPPACEI
TOV OpIBud Twv VEWV KATAOTAOEWV TIOU TIPOKUTITOUV OTTO ia
TTPONYOUMEVN KATACTAOT.

To TTPORANUA TTOU TTAPOUCIAZETAI OTOUG XWPOUS avalATnong
TTPAYMATIKWY TTPORANUATWY gival 0 ypriyopog puBudS UE TOV OTToIoV
AVATITUOCOETAI TO OEVOPO.

MNa TTapadelyua, o€ £va TUTTIKO TTPORANUa Pecaiou peyEBoug,
OTTOU TO OEVOPO Exel PEOO TTapayovta diakAadwong 10 kal n Auon
Bpioketal o€ Babog 20, o xwpog avalitnong JUTTopei va @Tacel TNV Tagn
Tou 10%. To QaIVOPEVO auTd TNG EKBETIKAC alENoNg Tou OpPIBOU TwV
KOMBwWY Tou OEvOpoU OVOoPACeTal OUVOUOOTIKN €kpnén. AOyw Tng
OuVOUAOTIKNG €KPNENG augavovTal €KBETIKA KAl Ol OTTAITHOEIS €VOG
aAyopiBuou o€ PVAUN Kal XPOVo, UE ATTOTEAECHO va gival TTPOKTIKA

aduvaro va Ppedei Auon o€ TTPAYUATIKO XPOVO.
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2xAMa 2 . Xwpog avalATnong we YPAagogs Kal ws 1I00dUVAUO0 OEVTPO
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3.7. XAPAKTHPIZTIKA AATOPIOGMQN

‘Evag aAyopiBuog cival pia auotnpd kaBopiopévn akoAoubia
BNUATWV-EVTOAWYV TTOU  €TMIOILWKEI VO  AUCEl €VA  OUYKEKPIPEVO
TTPORANUA.

‘Evag aAyopiBuog avalntnong ovouddetal TTANPnG  €4av Kal
epooov gyyudral o1l Ba Bpel pia AUon yia OTTOIOOATTOTE TEAIKI KATA-
oTacn, €QPOOOV UTTAPXEl TETOID AUOHN. Z€ QvTiBeTn TTEPITITWON, O
aAyo6pIOpog ovopadeTal Pn-TrAfPENG.

H 1TANpoTNTa €vOG aAyopiBuou utropei va atmodeixBei POvo Je
MOONUOTIKEG PEBODOUG. QOTOOO YIa OPICUEVEG TTEPITITWOEIG Eival
oiyoupo TTwG av 0 aAyoépiBuog dev Bpel Auon, TOTE OTTWOBNTTOTE OEV
UTTApPXEl AUon oTo TTPORANMPA, OTTWG YIa TTAPAdEIYHA OTNV TTEPITITWON
TTOU £vVOaG aAyopIBuog cival e¢avTAnTIKOG. H un eupeon Auong atrd évav
TTARPN aAyopiBuo eival €Cicou onuavTIK PE TNV €Upeon Auong (av
UTTIPXE) OTO idIo TTPOPBANUQ.

MepIkd TTPOBAANATA £XOUV DIATETAYHEVO TO OUVOAO TWV TEAIKWV
KATOOTACEWY, CUPQWVA PE TN ONUAVTIKOTATA - agia TG KABE TEAIKNG
kKatdotaong. Mia Auon ovouddetal BéATIOTH av odnyei oTnv KaAUTEPN,
oup@wva pe TN d1IdTagn, TeAIKR kataoTaon. Otav dgv uttapxel didTagn,
Mia AUon ovouadlerar BéATiorn av e€ival n ouvioudtepn, OnAadh av
TTEPIEXEI TO MIKPOTEPO QPIBUO TEAEOTWV MPETARAONG TTOU OdNyouv O€
KAtrola TEAIKA KataoTaon. Ala@QopeTIKoi aAydpiBuol Bpiokouv AUOCEIG
OIAQOPETIKNG  TToI0TNTAG. 'Evag  aAyopiBuog avalntnong KaAegital
arrodeKTOC av gyyudtal Ot Ba Bpel TN BEATIOTH AUon, av pia TETola AUon

UTTAPXEI.
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3.8. AIAAIKAZIA ENIAOIMHZ ENOZ AAITOPIOMOY ANAZHTHZHZ

‘Exovtag €éva OUYKEKPIMEVO TIPOBANUA, €ival onuavTiKO va
ETMAEYE 0 KATAAANAGTEPOG aAYOPIBUOG yia TNV €TTiAucn Tou. H €1mIAoyn
auTr Yivetal BACEI KATTOIWY KPITNPEIWV TA OTToId OPWG dEV UTTOPEI va
TutToTTOINBOUV. H €AoY €CapTdTal Kupiwg atrdé TN QUON TOu
TTpoBANuaTog Kai o€ peydAo Babuo amd Toug cuufiBacpoug TTou
TpETel va  yivouv. [a  mapddelypa, JTTOPEI  KATTOI0G va  gival
dlaTeBeINEVOg va Buoidoel TNV aTTodoTIKOTNTA O€ XWPEO N XPOVo TTPOog
XApIV TNG KAAUTEPNG AUONG 1 va Buoidoel TNV TTANPATATA, ETTIOIWKOVTOG

TN ypriyopn €Upeon otrolacdnTToTe AUONG.

MNa tnv emAoyry  €vog aAyopibuou uTTopoupE va BEcoupe Ta
TTAPOKATW KPITHPIA:

*  TOV OPIOUO TWV KOTAOTACEWY TTOU QUTOG ETTICKETTTETA,

* TN OUvVaTOTNTA EUPECNG AUCEWY EQOTOV AUTEG UTTAPXOUV,

* TOV ApPIOUO TwV AUCEWV,

e TNV TTOIOTATA TWV AUCEWV,

* TNV ATTOdOTIKOTATA TOU OE XPOVO,

* TNV a1rodOTIKOTATA TOU O€ XWPO (MvAuN),

* TNV €ukoAia uAoTroinong Tou.
2TA KPITHPIA QUTA EVTAOTETAI KAI N €VVOIA TOU KAQOEUATOS | ATTOKOTTHS
KQTaoTATEWV TOU XWPOU avalntnong.

ATTOKOTIH) €ival n diadikaoia Katd Tnv oTroia 0 aAyopiBuog
QTTOPPITITEI, KATW OTTO OPICPEVEG OCUVONRKEG, KATTOIEG KATAOTACEIG KAl
Madi PE aUTEG OAO TO UTTOQEVOPO TTOU €EKTUAICOETAI KATW QTTO TIG
KOTaoTAoEIC autéG. H atrokotry utTopei va  Paoiletal  €ite o€
QAVTIKEIMEVIKA KPITAPIA, OTAV €ival agiyoupo OTI dev UTTAPXEI Auon atTo

EKEI KAl KATW, ) o€ auBaipeTa KPITHPIA.
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3.9. TENIKOZ AAIOPIOMOZ ANAZHTHZHZ

Q¢ TAQioIo yia TNV TTEPIYPA® TWV aAyopiOuwyv avalhtnong
XpnolyoTrolgiTal évag yevikdg aAyopiOpog, o otroiog Ot dIEUKPIVICEI
KPIOIUa  XOPOKTNPIOTIKA, OTTWG YIa TrapAdElyUa  TTold  KATAoTaoNn
€CETACETAl TTPWTN, TIWG OIEUBETOUVTAI OI ETTIAOYEG aQvApeoa o€
UTTOYNQPIEG KATAOTAOCEIG, TTWG YIVETAI TO KAADEUA KATAOTAOEWV, K.O.K.
MapdAeg TIG dlagopég TOoug, OAol ol  aAyopiBuol  avalnTnong
XPNOIUOTTOIOUV OPICHEVEG KOIVEG DOMEG DEDOUEVWY, TTOU OpifovTal OTN
OUVEXEIQ.

Mérwrmo tng avalnrnong €vog aAyopiBuou eival 1O dlATETAYPEVO

OUVOAO TWV KATAOTAOEWV TTOU O QAyOpIOPOG €xel AdN ETTIOKEQPTEI,
aA\G Oev €xouv akOun etrekTaBei. 2e KABe emmavaAnyn (KUKAo
AEITOUpYiaGg) €vOog aAYOPIOPOU ETTEKTEIVETAI Mid KATAOTOON N OTToIx
QVNKElI OTO PETWTTO TNG avadnTNONG. 2TN OUVEXEIQ, N KATAOTAON QUTH
TTAUEl VO AVAKEI OTO METWTTO avalATNoNG Kal €I0AYETAl OTO KAEIOTO

ouvoAo.

KAeio1d oUvoAo €vOG aAyopiBuou avalrntnong €ival To oUVOAO OAwvV

TWV KATOOTACEWV TTOU £XOUV dnN £TTEKTABEI aTTO TOV OAYOPIBUO.
KaBe emmékTaon MIOG KATAOTOONG OUVOOEUETAI AQPEVOG HE TNV
El0QYyWwYN TNG KATAOTAONG-YOVEQ OTO KAEIOTO OUVOAO KOl QQETEPOU ME

TNV EI0QYWYN TWV KATAOTACEWV-TTAIOILWV OTO PETWTTO TNG avadnTnong.

@\
,/__‘/; B i
(b ) ( f IELELL
b :\__/ N
o

2xAMa 3 . ZTiypioTuTro dladikaaciag avalntnong.
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H KUpla xpnoipotnTa Tou KAEIOTOU GUVOAOU €ival va ATTOPUYEl O
aAyopIBUOG va ETTIOKEPTEI KATAOTACEIG TTOU £XEI AON £TTIOKEPTEL. Me Evav
atrAG €AEYXO, AV N KATAOTOON TTPOG ETTEKTACN AVAKEI NON OTO KAEIOTO
oUVoAo, aTro@euyovTal ol LBpOxol. 2TO TTAPOTTAVW TTAPAdEIYUA, N
KatdoTaon a TTou €Xel 0N €TTEKTABET dNUIOUPYEITAI TTAAI OTN OUVEXEID TNG
avadnTnong, aAAa dev €I0AyeTal OTO PETWTTO TNG avalnTnong, aAANIwG 1O
apIOTEPOTEPO MOVOTTATI TOU OEvOpOoU Ba fTav pia atéppovn eTTavaAnyn
TWV KATOOTAOEWV a Kal b. To péyeBog Tou PeTWTTOU avalhTnong, aAAd

Kdl TO

3.10. AAIOPIOMOI TYOAHZ ANAZHTHZHZ

O1 aAyopiBuor tupAnc avalntnong eeapudlovial o€ TIPO-
BAAuUaTa oTa oTroia Ogv UTTAPXEI TTANPOQOPIa TTOU VA ETTITPETTEI TNV
agloAdynon Twv KATAOTACEWV Tou Xwpou avalAtnong. ‘Etol ol
aAyopiOuol  autoi  avTigeTwTriCouv  PE  Tov  idl0  akpIBwG  TPOTTO
OTTOIOONTTOTE TTPORANUA KaAouvTal va Auoouv. lNa Toug aAyopiBuoug
TUQPAAG avadntnong, To T aTtrelkoviel KABe KATAOTOON TOU
TTPORBAAMATOC €ival TTAVTEAWGS adIAPOPO. ZNnuacia €XEl N XPOVIKH o€Ipd

ME TNV OTTOIa TTAPAYOVTAl Ol KATAOTACEIG ATTO TO PNXAVIOUO ETTEKTACNG

55



3.10.1. ANAZHTHZH NPQTA ZE BAOGOZ

OT1weg @avepwvel N ovouacia Tou oAyopiBuou mpwra oe Pabog
(Breadth First Search BFS), n avalAtnon e€1mAEyel va KivnBei TTpog Tnv
KardoTtaon Trou Ppioketal o PBaBid oto OEvOpO. TNV TTEPITITWON TTOU
UTTAPXOUV TTEPICOOTEPEG ATTO Mia KATAOTACEIG O0TO 010 BABOG, 0 aAyOpPIBUOG
EMAEYEl TUXQia pia ammd auteég . €mAEyel TNV ApPIOTEPOTEPN TTAEupd. H

TTEPIYPOPN TOU aAyopiBuou eival n akdAouon:

1. BaAe v apxiki Katdotaon oTo YETWTTO avalnTnong.

2. Av 10 PETWTTO TNG AvalnTNONG €ival KEVO TOTE OTAPATNOE.

3. BydAe Tnv TpwTn KATACGTOON ATTO TO PHETWTTO TNG avalnTnong.

4. Av gival n katdotaon PENOG TOU KAEIOTOU GUVOAOU TOTE TIRYAIVE OTO
Bripa 2.

5. Av n kardoTtaon €ival hia atro TIG TENIKEG, TOTE AVEPEPE TN Auon.

6. Av B€AeIg Kal AAAeG Auoelg TTiyaive 0To BAPa 2. ANIWG OTaPATNOE.
E@dppooe Toug TEAEOTEG PETABAONG yia va PBPEIS TIG KATAOTAOEIG-
TTaidIq.

8. BaAe 11¢ kaTaoTaceIg-TaidId aTNV ApX TOU PJETWTTOU TNG avalnTnong.

9. BdAe TnVv Kataotaon-yoveéa oTo KAEIOTO GUVOAO.

10. MAyaive oTo BAua 2.
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3.10.2. ANAZHTHZH NPQTA ZE MNAATOZ

O aAyopiBuog avalntnong mpwra o€ mAaro¢ (Depth First Search
DFS) ¢€&etddel TpwTa TIC KATOOTACEIG TTOU PpiokovTal oTo idlo BaBog Kal
MOVOV OTaV TIG £EETACEI ONEG, OUVEXICEI OTNV ETTEKTACH TWV KATAOTACEWY OTO
auEowG emmopevo emmimedo. H avalntnon autr) polddel va KIveital OTTwg Ta
KUMOTA, OTTOU TO TTPWTO KUMPA €ival Ol KATAOTACEIG TOU TTPWTOU ETTITTEDOU TOU

OEVTPOU K.O.K.

H diagopd TTou uttdpxel peTagu Twv BFS kai DFS  €ivar otnv

TTEPIYPAPI) TOU OAYOPIBUOU KAl CUYKEKPIMEVA UE TIG AECEIC apxn Kal TEAOG.

Baoikd tAcovékTnua Tou BFS eival 611 Bpiokel Tavra tn piIkpOTEPN O€
MNKOG AUGON, dNAadn auth Pe Toug AlyoTepoug TEAEOTEG. H AUon auTh pTTopei
va BewpnOei BEATIOTN, pOVO €dv OAoI OI TEAEOTEG €xouv TO idI0 KOOTOG.
EmtAéov, o BFS cival TTAfpng, dnAadr Ba Bpel Auon o€ KATTolo TTPORANUa, av
UTTAPXEI TETOIO AUCN . 2€ Mia akpaia ,TTEPITITWan, O0Tav £va 0EvOpo avadnTnong
EXEI ATTEIPO TTAATOG, ONAQDI UTTAPXOUV QTTEIPOI TEAEOTEG TTOU £QAPUOlovVTal O€
Mia kataoTtaon, 10T 0 BFS €xel mpOPAnua otnv avamrtuén Tou OEvOpou
avalntnong. T€Tolou €idoug TTpoRARuaTa OPwg gival OTTavia Kal yia autd o
BFS dikaia Bewpeital TTAApNG.

Baoikd pelovéktnua tou BFS eivar 611 To p€twtro TG avalnitnong
MEYOAWVElI TTOAU o€ pEyeBOG, OTTOTE KAl O€ QTTAITAOEIS PVAMNG YIa TNV
aTToOnRKEUON TWV TIPOG ETTEKTAON KaTtaoTdoswv. O BFS, akdun kal xwpig
ENeyXO Bpoxwyv, Ba £RpioKe TNV KaAUTEPn Auon oTo TPORANPA, aAAd TO
METWTTO avalnTnong Ba augave TTapa TTOAU.  [evikd, dev UTTOPEI KAVEIG va
eKQpAaoel Tpotignon yia tov BFS évavTt Tou DFS tmmapd poévov €av ¢Epel TN

Mop®ny Tou Xwpou avadntnong. MNa pikpd dévdopa avalrntnong o DFS eivai
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OUVABWG TTPOTINOTEPOG, EKTOG €AV UTTAPXOUV KAADIA QTTEIPOU WAKOUG TTOU
atToTeEAOUV TTAYIdEG yIa auTdv Tov aAyépiBuo. Ouwg, Kal oTa TTOAU peydaAa
TTpoBAApaTa o BFS cuvTopa TTapoucidlel TTpoARNATA XWPEOU aTTOBAKEUONG,

a@OU Ol aTTAITAOEIG €ival ECAIPETIKA PEYAAEG.

3.10.3. AAIOPIOMOZ ENMANAAHIMTIKHZ EKBAOYNZHZ

O aAyopiBuog emavaAnmrikng ekBabuvong (lterative Deepening ID)
ouvouddel pe Tov KaAuTepo TpdTTo Toug DFS kal BFS. O ID cival kata Baon
DFS, aAAG n avadntnon yivetal o€ otadia. Kabe otddio cival n epappoyr Tou
DFS o¢ opiopévo pévo Babog, avetdptnta atrd 10 OUVOAIKO BABog Tou
0évdpou avalntnong. Otav n avadnmnon oTo TrpokaBopIouévo BaBog
oAokANpwOei, o DFS etravaAauBdavetal ye Tnv idia apxikr katdotaon, aAAG o€

MEeyaAUuTepO BABog. AvaAuTikétepa n Trepypagr) Tou ID eivau:

1. Opioe 10 apxikd BaBog avalntnong (cuvAbwg 1).

2. E@dappooe Tov aAyopiBuo DFS péxpl autd 1o BGBog avalitnong.
3. Av €xeIg Bpel Auon oTaudTNOE.

4. Augnoe 10 BABog avalATnong (ouvnwg katda 1).

5. MNRyaive oTo Briua 2.

20Bapo6 pelovekTnua Tou ID givan 611 6Tav apyifel o DFS pe dla@opeTikd
B&Bog, O diatnpei TTANPOYopPieg aTTO TNV TTponyouuevn avalntnon. Autod OUwWG
avTioTaBpieTal atrd Ta TTAcovekTAPATa Tou ID, dnAadn 611 dev KIVOUVEUEI va
x00¢ei o€ KATTOIO KAQDI e ATTEIPO PAKOG, ag@ou To PABog avalntnong eivai
TTpokabopiopévo. Apa o ID eival TTAApnG. ETriong, av 1o BAabog augavetal

Katd 1 o€ KGBe KUKAO Kal o ID Bpel Auon, TOTE auTh) N AUon Ba cival N BEATIOTN
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(ue TNV évvola TTou opioTnke otov BFS). Autd cupBaivel yiati av uttipxe GAAn,
KaAUTEPN AUON, auTr Ba BPICKOTAV O€ TTPONYOUNEVO KUKAO avadrtnong.

‘Exel atrodeixtei Ot 0 ID €xel Tnv idia TTOAUTTAOKOTNTA O XWPEO Kal XPOVOo JE
Toug DFS kai BFS, étav mrpokeital yia oAU peyaAoug xwpoug avalnitnong,
TTaPOAO TTOU €TTAVAAAPBAVETAI AOKOTTA TO KTIOIMO TOU XWPOU avalntnong.
MNa Tapddeiyua, av utrotedei 0TI TO EVOPO avalATNoNG £xEl HECO TTapAyovTa
dlakAGadwong 10 kai epappootei 0 DFS og BaBog 9, o1 karaoTdoelg Tou Ba
emmekTaBoUv givar repitou 10° . Otav auénBei To BaBog katé 1 (BGBog 10), TTE

Ba emekTaBouv Tepitrou 10" kataoTdoel.

3.10. 4. ANAZHTHZH AINAHZ KATEYOYNZHZ

H 10éa NG avalnrnong dimrAng kareuBuvong (Bidirectional Search BiS)
TTnyacsl amoé 1N duvatoTnTa TOU TTapaAAnAiouou OTa  UTTOAOYIOTIKA
ouoTAuaTa. Av UTTAPXOUV YIa TTOPAdEIYUA BUO ETTECEPYAOTEG, O £vAg UTTOPEI va
apxioel va avadnta tn AUon atro TNV apXIKr TTPOG Hida TEAIKA) KATAOTOON KAl O
AAAOG aTTO pia TEAIKN TTPOG TNV ApPXIKA, MoIpAlovTag Tn OOUAEIR Kal (BEwpPNTIKA)
MEILVOVTAG TO XpOovo avalntnong. O BiS €xel U0 TTpoUTTOBE0EIG KATW ATTO TIG
OTTOIEG PTTOPEI VA EQAPUOOTEI:

* 0Ol TEAeoTEG PeTGPaonG o€ Eva TTPORANPa cival avrioTpéwiuor, dnAadr) av
yla KABe TeAEOTN TTOU €@apudleTal o€ pia KatdoTtaon S1 Kal TTPOKUTITEl N
KAaTtdoTaon S2, UTTAPXEl O QVTIOTPOPOG TEAECTAG TTOU €QAPUOCETAI 0TV S2

Kall TTPOKUTITEI N S1, Kal

. gival TTANpwG yvwoTr n TeENIKN katdotaon (dnAadn dev gival yvwoTd
MOVOV PEPIKA XOPAKTNEIOTIKA TNG).
2TA MEIOVEKTAMATA TOU BIiS ouyKaTaAfyeTal TO yeEyYOvOg OTI UTTAPXE!

eMTAéOV  KOOTOG TIOU  OQ@EIAETAl  OTNV  ETMIKOIVWVIA  PETALU  Twv  dUOo
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avadntoewv. H avalntnon Tpoxwpea Kal atro TIG U0 TTAEUPES TAUTOXPOVA E
TNV €ATTIOQ OTI KATTOIQ ATTO TIG KATAOTAOCEIS TTOU Ba £TTEKTAOEI Ba €ival KOIVA
Kal OTIG OUO TTAEUPEG. AUTO TTPOUTTOBETEN OTI 0 AAYyOPIOPOG TTPETTEI Va BuudTal
TTOIEG KATOOTACEIG £XEl ETTIOKEPOEI KAl 1T TIG dUO TTAEUPEG €101 WWOTE va

avayvwpioel TNV UTTapgn KoIvAhg KatdoTaong.

3.10.5. ANAZHTHZH OMOIOMOP®QOY KOzTOYZ

21NV avadnTnon OJOIOUOPYOU KOOTOUG €CETACETAI TTPWTA O KOMPBOG

ME TO TTIO PIKPO KOOTOG HOVOTTATIOU.

O vyevikOG aAyOpIOuOoG TToU eQAPUOCETAl TTAPAUEVEI O iDIOG ME TIG
TTponyouueveg peBOdous. H pdvn diagopd civar 611 Twpa a1Td TO PETWTTO
avalAtnong Ba Tpétrel va eTTIAEYEl O KOPPOG MPE TO MIKPOTEPO KOOTOG
MovoTtraTiou. INa va ptropéoel Opwg va yivel autd Ba TTpétrel n KABe pia atrd
TIG TTIOAVEG VEEC KATAOTACEIG TTOU UTTAPXOUV OTO PETWTTO avadnTnong va €xel

TTANPOPOPIa AVAPOPIKA YE TO KOOTOG TNG.

‘Exoupe AoITTov dUO ATTAITACEIG:

a. To KOOTOG PeTABAoNG ATTO KOUPO 0 KOUPBO Ba TTPETTEN va €ival yWwoTo.

B. To kboTOG KABE povoTtTaTiou Ba TTPETTEl va UTTOAOYICETAl.
[a TV TTpWTN aTTaiTnon, O0TAV 0 XWPEOG avadntnong Oiveral hJe TNV

Mop®r ypdgou diveTal Kal €va TPITO OTOIXEIO 0€ KABE CUVOUAONO KOUPBWV.

AUTO TO TPITO OTOIXEIO €ival N JETALU TOUG ATTOOTAON.
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[la Tnv deUTEPN atraitnon, n AUCN TNV OTToIA XPNOIKMOTIOIOUUE ATTAITEI
MIa hIKP dla@opoTToinon oTNV avatrapdaTaacn Tng TPEXOUOAS KATAOTAONG.
E@ooov atraiteital o UTTOAOYIONOG TOU KOOTOUG KABE POVOTTATIOU, €XOUWE

€10AYElI TO KOOTOG KABE KATAOTAONG WG OTOIXEIO TG AVATTAPACTACNG TNG.

3.11. ANAZHTHZH NPQTA ZTO KAAYTEPO

O1 mapatravw aAydépiBuol €xouv WG KOIVO yvwpioua OTl Ogv
XPNOIKOTTOIOUV KATTOIa EVOEIEN YIA TO TTOU TTEPITTOU PPIOKETAI O OTOXOG. AUTO
gival TO PACIKO XOPAKTNPIOTIKO TOU aAyopiBuou avalntnong mpwTa OTo
KOAUTEPO KOl TOU QUECWG €TTOPEVOU (A*) Kal ETTITUYXAVETAI PE TNV XPAON
EVOG EUPETIKOU MNXAVIOPMOU O OTI0IOG TIPOCTTABEl va  «MAVTEWEI» TNV

améoTaon ATTO TNV TPEXOUOQ KATAOTAON MEXPI TOV OTOXO.

O aAyopiBuog avalntnong mpog 1o KaAutepo (Best-First | Best FS)
KPATA OAEG TIG KATAOTAOEIG OTO PETWTTO avalATnong. 'ETol, o Best FS utropei
Va ETTIOTPEYEI OE PIA KATACTACHN AV TO JOVOTTATI TTOU OKOAOUBEi BpioKeTal o€

XEIPOTEPO OPOO.

2Tov Best FS ptropei va e@apuooTei n TEXVIKA TOu OuVvAMIKOU
TTPOYPAUMATIOMOU. 2UMOWVA ME QUTA MIa KATAOTOON MTTOPEI va  Egival

TTPOCRACIUN OTTO DIOPOPETIKA JOVOTTATIO DIAPOPETIKOU PUAKOUG.

210 TTAcovekTAPATa Tou Best FS ouykaTtaAéyetal To 611 TTpooTTaBEi Va
dwoel pia ypriyopn Auon oe k&trolo TTPORANua. To atrotéAeopa ecapTartal
ATTO TOV EUPICTIKO PNXAVIOUO. AUTO OnUaivel TTWG €vag KOAKOG €UPIOTIKOG
MNXavioudg pTropei va odnynoel Tn diadikaoia o€ pia xpovoBoépa diadikaoia
avaldnNTtnong ME ATTOTEAEOUA VO EPTTAOKEI O€ POVOTIATIO TA OTroia Ogv

atroTeAOUV PEPOG TNG AUONG.
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MelovékTnua Tou Best FS civar 10 OTl TO pETWTTO avalATnong
MEYAAWVEI PE YPrYOPO PUBPO Kal hadi JE AQUTO PEYAAWVEL KOl O XWPEOG TTOU
QTTAITEITAI VIO TNV ATTOONKEUON TOU, £TCI KAl O XPOVOG VIO TNV ETTECEPYATia
TWV OTOIXEIWV TOU YiVETAI UEYAAUTEPOG.

O Best FS cival évag TTAApNS aAyopiBuog aAAd dev egyyudtal OTI n

AUon 1Tou Ba Bpedei TTWG gival Kal n BEATIOTN.

3.12. AATOPIOMOZ A* (AA®A-AZTPO)

O aAyopiBuog A* (AA@a AoTpO) avrikel Kal autdg TNV KATAyopia TwvV
aAyopiBpwy TtTou cival idlol pe Tov Best FS. H gupeTiki cuvaptnon divel pévo
TNV EKTIUNON TNG ATTOOTACNG TNG KATAOTAONG ATTO TNV TEAIKA, 0TOV A* n TIUA
aut TTPOCTiIBeTal oTnV atrdéoTacn Tou €xel nON diavuBei atrd TNV aApXIKN

MEXPI TNV TPEXOUOO KATAOTAON :

F(S) =9(S) + H(S)

Ortrou yia kKaTtTola KatdoTaon S,
- H g(S) divel Tnv atrdéOTACN TNG S ATTO TNV APXIKI KATAOTAON, N OTToia
MTTOPEI va uTToAoyideTal akpIBWS Kal
- H h(S) divel Tnv ekTipnon TG amdéotaong ™G S amd TNV TEAIKN
KATAOTOON MEOW MIAG EUPETIKAG OouvdaAPTNONG, OTTWG OKPIBWS OTOV
Best FS
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4 TO POMIMNOT PARALLAX

2TIG TTPONYOUMEVEG EVOTNTEG E€IDAUE TNV £VVOIA TWV POMPTTIOT KAl TNG
POUTTOTIKAG YEVIKOTEPA, MIA IOTOPIKI avadpourn atrd Tnv apxaia EAAGdQ wg
KAl CAPEPA ME EVOIQPEPOUCEG AVAPOPEG OE «POUTTOTIKEG» KATAOKEUEG TNG

MuBoAoyiag.

Etriong, €idOoue OUYKEKPIUEVEG ETAIPIEG TTOU QaXOAouvTal MPE TNV
ETMIOTAMUN TWV OIKIOKWY POMTIOT Kal Ox1 uovo. ‘Eyive avagopd oTa
BIOPNXAVIKA POMTTOT, TA TEXVIKA XOPAKTNPIOTIKA TOUG KABWG Kal ToVv TPOTTO

AeIToupyiag TouG.

EmmAéov €idape T €ival n TEXVNT vonuoouvn Kal TI €ival ol
aAyopiBuol avadntnong, TTwg UTTOPoUV va Xpnoipotroinfouv Kabwg Kal Ta

€idN TwVv AAyopiBUWYV WE TIG AVTIOTOIXEG AEITOUPYIKEG DIODIKATIEG TOUG.

2Tn ouvéxela Ba doUuuEe TOV TTPOYPAMUATIONO Kal TN AEIToupyia €vOg
OUYKEKPIYEVOU OIKIOKOU pouTTOT (Parallax) To otroio €mMAEXONKE atrd AAAOUG
TUTTOUG POMTTOT OIOTI €ival TTOAU aTTAO OTNV KATAOKEUN, OTn XpPNnon, otn
AeIToupyia kal €Xel TTOAU XaPNAOG KOOTOG Apa TTOAU TTPOCITO KAl KATAVONTO
OKOMO KOl aTtré XPNOTEG TTOU OEV €XOUV TNV QATTAPAITATN TEXVOYVWOIa TNG

POUTTOTIKAG 1] TOU TTpOYpPAPUaTIopoU Twy HYY.

4.1. TENIKATIA TO POMINOT PARALLAX

To poutotr T1ng Parallax e€ival pia ammA kalr ouvapa pia

QTTOTEAECUATIKA POPTTOTIKI) KATOOKEUN N OTToia YE Ta XPOVIA avaTITUXBNKE O€
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TETOI0 BaBud woTte o PIKpoeAeykTAG PIC 16C57C (Basic Stamp) va €xel
UWPNAEG eMIOOOEIG KAl pJadi pa pia attAotroinuévn YAwoaoa TTpoypapuaTiopou

(PBasic), va gival pia eTTavaoTaTik €EQApPoy I TN POPTTOTIKN.

Me Tn  XpnOIJOTIOINON  TOU  OUYKEKPIMEVOU  MIKPOEAEYKTN)
TTAPOUCIACETAl IO TAXUTATN QVATITUEN OTO XWPO TNG «Wuxaywyiag» Kal
OIKIOKAG XPNONG TwV POUTIOT KABWG O auTdg O MIKPOEAEYKTAG MWTTOPEI va

KAvel (OXeOOV) Ta TTAVTA Kal va dwoel (wr OTO POPTTOT.

4.2. HAEKTPONIKO MEPOZz

[la TNV KEVTPIK) MovAda TTPOYPANUATIONOU XPNOIMOTTOINBNKE
évag 8-bit HIKpoeAEYKTAG Kal ocuykekpipéva o PIC16CS57C - high speed-
28pins, ota 40MHz pe 2K EEPROM kai 32 byte RAM.

AlaBéter 20 1/0O pins kal 33 evioAéC o€ eTTITTEOO OUMPBOAIKNAG
vyAwooag assembly. O PIKPOEAEYKTAC gival TOTTOBETNPEVOG OTO Basic
Stamp Board - Educational Kit atté tnv Parallax ye evowpatwpévo Tov

diepunveutr) PBasic.
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Mivakag 3. XapakTnpioTika Tou PIC16C57C

Microcontroller: PIC16C57 surface mount
Speed: 20 MHz / ~4,000 instructions per second
EEPROM: 2K bytes (program and data)
Program Length: 500 lines of PBASIC
RAM (vanables): 32 bytes (6 for /Os and 26 for variables)
Input / Outputs: 16 (up to 17 RS-232 communication ports)
Source / Sink Current: 50 mA / 50 mA
Serial Communication: 300-50K baud /O
Current Requirements: 7 mA running. 50 uA in sleep
PC Interface: Senial port

5 V through an LM2936 regulator from a 9V
OV SOPpY- transistor battery
Enyi _ 3210 158" F (0 to 70° C), 70% non-

nvironment: . .

condensing humidity
HomeWork Board Size: | 3" x 4"
Project Area: Built-in breadboard on StampLab
Microcontroller: PIC16C57 surface mount
Speed: 20 MHz / about 4,000 instructions per second
EEPROM: 2K bytes (program and data)

Program Length:

=500 o 600 lines of PBASIC
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BASIC Stamp® Board e 2

Eikéva 14. H kevtpik) povada Tou poutroT TnG Parallax
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4.3. Ol ZEPBOKINHTHPEZ

O1 0epPBOKIVATAPEG TOU POUTTOT Eival EVaG OEPBOPNXAVIOUOS O OTTOI0G
aTToTEAEI MO auTopuBpICOpEvn  diaTagn. Mpdayuatt oe €va ouoTnua
avadpaong eival o B€on va «Babpovouioel»  €va punxavikd péyebog Kata

TNV £€£000 O€ OXEON ME TO AVTIOTOIXO MEYEDOG ava®opdg KaTd TNV €i0000.

Ta onuUavTIKOTEPA ATTOTEAEOUATA EVOG TETOIOU CUCTHUOATOG E€ival n
EYKQIPN Kal akpIBAG atrédoon, n aiobnTtr) avioxr o€ CWTEPIKES DIATAPAXES

(BopuUBoug) kai n dlac@AAIoN VOGS OTABEPOU CHUATOG KATA TNV ££000.

Eikéva 15. ZepBokivntipag Tng Parallax
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4.4. ENTOAEZ KAI BAZIKA XTOIXEIA THZ TAQZ2AZ NMPOIrPAM-
MATIZMOY PBASIC I'lA TON BASIC STAMP EDITOR

Na Tnv uAotroinon TNG €QAPUOYNAG TNG OCUYKEKPIPEVNG €EPYyaTiag
XPNOoIPoTToINBnke n YAwooa mpoypaupatiopol PBASIC kal 0 HIKPOEAEYKTAG

Basic Stamp 2 1n¢g etaipiag Parallax.

Ta TTpoypduuaTa yia TOV MIKPOEAEYKTH Basic Stamp 2 ypdgovtal
oe YAwooa TmrpoypapuaTioyou PBASIC. H etaipia Parallax evowudtwoe
emdvw oTtov Basic Stamp 2 évav digpunveuty PBASIC. H yAwooa PBASIC
givar  €va  dnuioupynua  TNG ETalpEiag  kal  Pacicetar oty YAwooa
TTpoypapuartiopou BASIC. Or evioAég NG yAwooag PBASIC gival o1 KAAOIKEG
eVTOAEG TNG BASIC, padi pe dopég emavaAnyng, €1mAOYNG KAl EVTOAWYV TUTTOU
GOTO Kk1A. Ymmapyouv Opwes  Kal KATTOIEG ETTITTAEOV EVTOAEG, KUPIWG yIa TNV
uAotroinon pouTiviwv Elo6dou/ EEO00U OTavV 0 PIKPOEAEYKTAG ETTIKOIVWVEI HE
TTEPIPEPEIAKEG OUOKEUEG. O XPAOTNG YPAPEl Ta TTPOYPAUMATA OTO €10IKO
AOYIONIKO TTOU QIaTiBeTal padli PE TOuG  MIKPOEAEYKTEG (Basic Stamp
Editor) kai otn ouvéxela Ta kateBader otov Basic Stamp 2 péow Tng

OEIPIOKNG BUpag.

4.5. 2ZYNTA=H KAI ENTOAEZ

H vyAwooa PBASIC utrooTtnpidel Trpoypdpuata we Aiota evioAwyv. Ta
TIPOYPAUPATA TTOU YPAQPOVTAI O€ QUTNV TPEXOUV EVTOAN TTPOG EVTOAN Kal

ggIpa TTPoG oelIpa.
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‘

Ta oxohia otnv PBASIC opiCovtal pe 10 oUPBOAO ‘. Av KATTOIOG
TOTTOBEeTAOEI AUTO TO CUPPOAO PTTOPET va ypAWEl YIa YPAPMN OXOAiwv UETA
atmoé auto. lMNa va 1ael o eTOPEVN YPAPKA OXOAiwv TTPETTEI va PAAElI €va

aKOMN TETOI0O OUMBOAO.

H yAwooa PBASIC cival yevikétepa pia YAWooa TTou Oev €ival case
sensitive. AnAadr Oev €xel onuacia av Ol €VTIOAEG ypa@OUV MPE MIKPA N
KepaAaia. ETITTA OV Kal N KAAON TWV UTTOPOUTIVWYV 1 METABANTWY Oa yivel
OKOMN Kal av TIG £€XOUME dNAWOEI PE PIKPA YPAPUATA KAl TIG KAAEOOUME UE

KEPaAaQia.

[Mpiv apxioouue €va TTPOypapPa TTPETTEI va oTEiAoupe oTov Basic
Stamp Editor duo PBaocikég odnyieg. Autég opifovtal OTTwG opifovTal Ta
oXOAla, aAAG o editor avTmiAapBaveral 611 dev gival oxoAla. H TpwTtn odnyia
givar n ' {$STAMP BS2} kai evnuepwvel Tov Basic Stamp Editor 611 éxoupe
ouVvOEDEl OTOV NAEKTPOVIKO UTTOAOYIOTA TOV PIKPOEAEYKTH Basic Stamp 2 kai
n deutepn cival n ' {$PBASIC 2.5} Tou evnuepwvel Tov editor 611 TTpoKeITal
va  xpnolgotroin@ei  otn  ouvragn Tou  TTPOypdPuaTOg N yYAwooa

TTpoypapuartiopou PBASIC ékdoong 2.5.

4.5.1. ENTOAH DEBUG

Mia Baoikrf evioAr gival n evioAl DEBUG. H evtoAr} DEBUG divel Tnv

duvaTOTNTA OTOV MIKPOEAEYKTH VA €EAYEI NVUPATA, TTOU AtTeEuBUvovTal OTOV
XPNoTN HME HOPYN aAQAPIOUNTIKWY, TTPOG KATTOIa 000vn OTOV NAEKTPOVIKO
UTTOAOYIOTH, OTTOU CUVOEETAI O TTPOYPAMMATIOTAG. H ouvtagn TG €vIOAAG

YiveTal wg €ENG:
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DEBUG Output Data

EmmAéov aQuTh n e€VTOAN €xEl KAl TTAPAPETPOUG TTOU QPOPOUV TOV
TPOTTO  €EKTUTTWONG TwWV O£DOOUEVWYV  TTPOKEITAI VO eKTUTTWOOUV. Ta
atroTeAéopaTa NG EVIOANG @aivovTtal oT1o €10IKO TTapdBupo DEBUG 1TOU £XEI

o Basic Stamp 2 Editor.

O1 TTapAUETPOI TTOU UTTOPOUV VA XPENOIMOTTOINBOoUV yIia TV €VTOAR
auth eivail: CLS vyia Tov kaBapiopd T1n 00dévng, CR yia aliayni
ypaupng, HOME yia petakivnon Tou KEPOOPA OTO AKPAIO apIOTEPO ONUEIO
NG 00d6vng, BELL yia fixo amd 1a nxeia Tou utroAoyioTr], BKSP (éxel Tov
pOAO Tou backspace) yia petakivnon tou képoopa uia Béon ticow kar TAB

yia aAAayr oTAANG.

4.5.2. METABAHTEZ

O1mwg Kal o GAEG YAWOOEG TTPOYPAUMATIONOU Kal O0Tn YAwood
PBASIC Ttou uikpogAeykti Basic Stamp xpnoigotroiouvtal  d1G@opol
TUTTOl METABANTWY WOTE VA AIOTTOIEITAI OTO PEYIOTO N OIABECIUN PvAUN.
YTTapxel €miong n duvatoTnta Xpriong oTtabepwyv. AuTEG OECUEUOUV KATTOIOV
XWPO PVvNUNG Kal dev aAAdfouv TTOoTE 0t OAN TN OIAPKEIO EKTEAEONG TOU
TTpoypdpuarog. O1 oTtabepéc Kal ol PETABANTEG opifovial OTnV apxf Tou

TTPOYPAMMATOG.

O1 petaBAnTég €xouv didgopa peyEdn. Eivar onuavtiké va opifovtal
€TO1I WOTE VA PN dnuIoupyouvTal UTTEPXEINICEIS KATA TNV JIAPKEIA TTPACEWV.
AN\G  eival €§ioou onuavTIKO va atmo@euyovTal TUTTOI PETABANTWY TTOU

KATAAQUPBAVOUV PEYAAUTEPO XWPEO ATTO OO0 XPEIACETAI VA XPNOIUOTTOIOUV Kal
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YEMiICouv Tnv TrEplopiopévn PvhApn Tou Basic Stamp daokotra. O Basic Stamp
2 €xel 4 TutTOoUG MeTaBANTWY. AuToi gival To bit, To nibble, To byte ka1 To word.
2TOV TTAPAKATW TTIVOKA QAIVETAI TI XWPEO KATAAAUPBAVEI 0 KABE TUTTOG KAl TI
eupog TIHWV €xel. O Basic Stamp 2 utmopei va kpatioel €wg kar 13
METAPBANTEG TUTTOU word, | 26 peTaBAnTég TUTTOU byte, | 208 ueTaBANTEG

TUTTOU bit.

Mivakag 4. O1 yetaAnTEG TTOU XPNnOoIdoTTolouvTal oTnv PBASIC

TYIIOX MEI'EOGOX EYPOX TIMQN
Bit 1 bit onl

Nibble 4 bits 0-15

Byte 8 bits 0-255

Word 16 bits 0-65535

H dAAwon Twv PeTaBANTWYV TTPETTEI va YiveTal TTPIV XPNOIUOTTOINBoUV

OTO TTPOYPAPMA KAl O TPOTTOG ONAWONG €ival:
ovopa petaBAntiig VAR T1UTTOG

H ekxwpnon TIUAG o€ pia JeTapAnTn yiveTal Je To oUUPBOAO TOU ioOVv.
2Ta OECIA TOU iCOV YPAQETAI N TIMA 1 N TTPAEN ME TNV OTTOI EKXWPEITAI MIa
Tl otnv ueTaBAnT. EmirAéov o€ ouvduaopo pe TV evioAdl DEBUG
MTTOPOUME KOI VO EKTUTTWOOUME TA TTEPIEXOMEVA MIAG METABANTAG OTNV

086vn Debug Tou Basic Stamp Editor.
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2av JETAPBANTEG NTTOPOUV VA OPICTOUV Kal TTivakeg. O1 TTiVOKES ival Pia
opGda peTaBANTWY idIoU PEYEBOUG TTOU poIpAlovTal £va KOIVO Ovoud, aAAd
gival dlaipepéveg o€ Evav aplBud KeEAIWVY TTOU KAAOUVTAl OTOIXEIO TOU TTivaKda.

‘Evag trivakag dnAwveTal ge TRV akoAoudn ouvrtaén:
Ovopa Mivaka VAR T01TOG (N)

omrou VAR eival n odnyia yia va dnAwBei wg petaBAntr], TUTTOG(N) €ival o
TUTTOG OeQOPEVWV TTOU ETTIAEYETAI KAl TO N €ival 0 APIBUOG TWV OTOIXEIWV

TOU TTiVOKA.

Emiong pe TNV popery TTivaka opifovral  Kal ol aA@apiBun-
TIKEG METARANTEG TUTTOU String. MNa Tapddeiypa pe ™ dNAwon Text VAR
BYTE(6) opiCstal pia aA@apiOunTik peTapAnt pe 10 dvopa Text TTOU
KPOTAEl 6 XOAPOKTAPES. Ta TIEPIEXOPEVA €VOG TTivokKa PTTOpOUV  va
TTPooTTEAACTOUV HE TN BorBcia deiktn (index). To TTPwWTOo OTOIXEIO £XEI TTAVTA
index 0. 210 TTOPAdEIYUA, TO DEUTEPO COTOIXEIO TOU TTiVOKA TTPOCTTEAQUVETAI
wg Text (1) kar To TeAeutaio wg Text (5). O BASIC Stamp 2 emitpérrel va

OpioOoUE €TTIONG KAl TTiVaKES aTTO bits, nibbles kal words.

O1 o1aBepeg TTPETTEl €TTIONG  va opiovTal TTPIV XpnoipotroinBouv o€
éva TTPOypAPua KATA Tov idlo TPOTTO TTou opifovTtal Kal ol YETaBAnTEG. H

dnAwon TnNG oTaBepdg gival :
Ovopa Tng ZtaBgpdg CON TIPA.

O1 oTaBePEG PTTOPOUV VA XPNOIYOTTOINBOUV OE apIBUNTIKES TTPALEIS 1
va TUTTWBOOoUV oTnv 08ovn e Tnv evioAl DEBUG katd Tov idlo TpOTTo JE TIG
METAPBANTES. Mia Bacikr woTOCO 1IB16TNTA TTOU €XOUV Ol 0TABEPEG oTov Basic

Stamp 2, cival 611 utropoupe va dNAWOOUNE WG OTABEPEG TOUG OKPOOEKTEG
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TOU MIKPOEAEYKTH VIO VA TOUG KAAOUWUE PE KATTOIO OVOUA OTO TIPOYPANUA KAl

OXI ME TOV AVTIOTOIXO apIBUO TOUG.

4.5.3. APIOMHTIKEZ NPA=EIZ

O Basic Stamp 2 xeipiCetal Ta apiBunTIKA dedopéva OTIC PABNUATIKES
TTPAagelc oe popery 16 bit. OAa Ta dedopéva Twv PABNUATIKWY EKPPACEWV
aKOMN Kal av dnAwBouv wg petaBAnTEG bit, nibble ) byte emrekTeivovTal o€ 16
bit (ue TTPOCBeON PNdEVIKWY £wg O6ToUu CUPTTANPWOOUV Ta 16bits) kal peTd

yivovTtai ol UTTOAOYICOI.

OAeg o1 paBnuatikég TTPACEIC €KTEAOUVTAI ME TOUG KAVOVEG TNG
apIBuUNTIKAG TwvV BETIKWV aKepaiwv. AUTO onuaivel TTwg Xelpifetal poévo
aKEPAIOUG apIBUOUG. ATTO Ta atToTeEAéoUATA TWV TTPALEWV KpaTtd poévo TO
QKEPAIO PEPOG KAl «TTETA» TO OEKADIKO. YTTAPXEl OMWG N duvaTtoTNTA VA
XEIPIOWOU KOl OPVNTIKWY  OPIBUWY  XPNOIMOTTOIWVTAG TOUG KOVOVEG TOU
OUPTTANpWHPATOG WG TTPoG 2. Katd Tnv evioAl DEBUG kal GAAeG evTOAEG yia
€€000 (0TTws n SEROUT) utropouv va xpnoipgotroinBouv Formatters O1mwg
10 SDEC (Signed Decimal — lNpoopoiacpévog AkEpaiog) kal o BASIC Stamp
Ba digpunveloel opOA PE TO CUUTTANPWHA WG TTPOG dUO TO ATTOTEAECHA TTOU

EKTUTTWVETAI.

*

O1 apBunTmikég TTPAcels opifovral Pe Ta oUUBOAa: +, -, * , / Kkai
AEIToupyouv pETAEU dUO TIHWV. OI TINES TTOU €TTECEPYAOVTAl OI APIOUNTIKOI

TEAEOTEG ovopAdovTal TTAPAUETPOI TNG EKPpaong ( arguments).

O TteAeotng mTpdoBeong (+) TPooBETEl PETAPBANTEG, OTABEPEG, N
apIBUOUG PETALU TOUG ETTIOTPEPOVTAG £va ATTOTEAEOUA TWV 16 bit. AeiToupyei

Yl UN-TTPOCNUOCUEVOUG aplBuoUs atrd 0 éwg 65535. Av To ATTOTEAEOUA TNG
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TTPO0BeONG cival peyaAuTtepo atrd 65535 10TE TO bit KpaTtoupévou Ba xabki.
Av ol TTapAuETPOI TNG APIOPNTIKAG £EKPPAONG gival TTpPOoNPACHEVOI EUpoUG 16
bit kal TTpoopiovTal TTPOG aTToBAKeUon o€ piIa PeTaBANTA TUTTOU Word, T0TE

TO QTTOTEAEC A Ba gival CWOTO KAl ATTO ATTOWn TTPOCHOU AAAG Kal TIUAG.

O1 apvnTikoi apiBuoi Tavra TPETTel va dnAwvovtal o€ PETABANTEG

gupoug word.

O T1eAeoTAG agaipeong (-) agaipei HETABANTEG, OTABEPEG, 1 apIBuOUg
METACU TOUG E€TTIOTPEPOVTAG €TTioNG €va atmroTéAeoua Twv 16 bits. Ze un
TTpoonuUAaocpévoug  akepaioug Aeitoupyei amd 0 €wg 65535. Av 10

ATTOTEAECUA €ival apvnTIKO, Ba eKQPaCTEi CWOTA YECA OTO EUPOG.

O T1eAeotig  TTOAAQTTAQCIOOPOU  TTOAAQTTAQOIAdEl  PETAPRANTEG,
oTAOEPEG, 1 APIBUOUG PETAEU TOUG, ETTIOTPEPOVTAG ETTIONG €va ATTOTEAEC A
Twv 16 bits. AeiToupyei opoiwg Pe TIG TTpoNyoupeveg TTPAgeIg atrd 0 €wg
65535. Av 1O atToTéAEO A €ival PEYaAUTEPO aTrd 65535 Ta utTOAoITTa bits Ba
xa0ouv. Ta atroTeAéoPATA PE TTPOCNUACHEVOUG aplBuoug Ba eival owaoTo,

QPKEI TO OPIO VA PNV EETTEPVA TO EUPOG -32767 Ewg +32767.

YTTapXel €vag €10IKOG TEAEOTNG TTOAAATTAQCIACOHOU YIa TTPALEIS TTOU TO
QTTOTEAEOUA TOUG CETTEPVA TO OpIo Twv 16 bits kal @Tavel Ta 32 bits. Autdg
dnAwveTal e Tov BITTAG AoTEPIOKO (**) Kal £XEl TNV dUVATOTNTA VA ETTIOTPEPEI
Ta 16 uwnAoTepa bits piag 32adag bit. Mia TTOAU xprioiun e@appoyrn autou
TOU TEAEOTH, €ival yia va €mMTEAOUPE TTOANATTAACIOAOUOUG PETAEU OEKADIKWV
APIBUWYV WIKPOTEPWV TNG MOVAdAG Kal aKepaiwy. Oewpeital AoImmov pia véa
KAigaka, OtTou n povada eival 10 65536 kal n KAaouatiky povada To
1/65536. Apa 0 OeKADIKOG apIBUOGS yIa va EKQPAOTEI OCWOTA OTNV KAiJOKaO
auTh TTPETTEI va TTOAAQTTAQCIO0TEl JE TO 65536. MNa TTapadeiyya €0Tw OTI

BéAoupe va TToANaTTAacIGooupE Tov aplBud 0.72562 ue évav akEpalo TTYX TO
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10000. MNpwrta TTPETTEI VA EKPPACOUNE TOV OEKADIKO 0T OWOTA KAIPOKA.
‘ETo1 TToAAaTtTAao1d{oupe To 0.72562 pe 10 65536 (0.72562 x 65536).

‘Evag aANog €101KOG TeEAEOTAG TTOAATTAaCI0oUOU o€ 32 bits apibuoug,
eEKQPACZeTal e Ta oUMPBOAa (*/). AuTOG €xel TRV dUVATOTNTA VA ETTIOTPEPEI TA
16 peoaia wneia ammd 1o amoTéAeopa Twyv 32bits. XpnolyoTtroigital yia va
eEMTENOUPE TTPAEEIC PE OEKADIKOUG apIBUOUG HEYAAUTEPOUG TNG HOVAdAG.
AvTigeTwtiCel  TOUG apIBUoUG WG OUo  exwploTd oToixeia. [lMpwrta
TTOANQTTAQCIALEl UE TO AKEPAIO PEPOG TOU OEKADIKOU KAl PMETA PE TO DEKADIKO.
To aképalo PEPOG PBpiokeTal oTo UWnNAOG byte Tou apiBuou 32 bits TTOU
BéAoupe va TToANaTTAacidooupe (0-255) kal 10 dekadikd oTO XaunAd byte
autou (0-255 Trou ekppdalovtal oe povadeg 1/256). Ag uttoBEooupe OTI
BéAoupe va TTOAAATTAQCIACOUME MIa TIMA ME Tov aplBud 1.5. To aképalo
MEPOG Kal KAT €TTEKTACN TO UYNAO byte Tou apiBuou cival 1 kal To deKAdIKO
KOUMATI -TO XapnAOG byte Ba cival 128 (TTpokUTITEI ATTO TOV TTOAAATTAQCIACHO
Tou 128 *1/256 = 0.5). Mo &ekdBapa @aiverar autod, av OpPICOUME TOV
aplOud wg dekaegadikd dnA. $0180 (otnv PBASIC o1 dekaeCadikoi apiBuoi
opiCovTtal ye TTPdBepa 10 $), 6TTOU TO UYWNAS byte cival To 1 Kal TO XaunAd 10

80, TTou avTtioToIXEi aTO 128 0TO OEKADIKO GUOTNUA.

O TteAeotnig ™G diaipeong (/) Olaupei peTaBANTEG, OTOOEPES, N
apIBUOUG PETAEU TOUG ETTIOTPEPOVTAG ETTIONG €va atroTéAeoua Twv 16 bit.
A&iToupyei o€ €Upog 0 £€wg 65535 Kal PTTOPEI va ETTITEAEI TTPALEIC UOVO YIa

OETIKEG TIMEG.

‘Evag TPOTTOC yIa va yivel diaipeon PeE TTPOCHUACHEVOUS apIBUOUG Eival
va dlaipouvTal Ol ATTOAUTEG TIMEG TWV TTPOONUOCUEVWY aApIOPWY (UE TNV
evioAnl ABS) kal va PETATPETTETAI TO ATTOTEAECPA 0€ apvnTikO. BéBaia auto

yivetal yovo otav évag atrd Toug dUo aplBPoug gival apvnTIKOG.
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O TeAeotAg Modulus (/) Bpiokel TO UTTOAOITTO aKEépalag dlaipeong,
a@ou diaipéael évav aplBud ue évav dAAov. QoTO00 KATTOIEG DIAIPETEIG OEV
EXOUV aKEPaAIo UTTOAOITTO, aAAG Oekadikd. MNa trapdadeiyuya 1o 1000/6 divel
Kavovika 166.67, aAAG €Te1dy otnv apiBunTikry Tou Basic Stamp 1a dekadikd
atraAcipovtal 170 amoTéAeopa €dw eivar 1000/6=166 kal €TTOPEVWG TO
uttoAoitro eivalr 4. O1 apiBuoi mou dlaipouvtal TéAela divouv uttdéAormo 0,

oTroTe Kal To modulo sivail 0.
45.4. NOIIKEZ NMPAZ=EIX

O1 AoyIKEG TTPAgeIS TTou uTTooTNPICEl 0 Basic Stamp 2 cival 1o Aoyikd 'H
(OR), KAl (AND), ANOKAEIZTIKO H (XOR) kal Ta avTiBeTa autwv PE TO
Aoyikd OXI (NOT), o1mwg €1Tiong Kal cuvOUACUOUG aUTWY AAAG Kal TTPAEEIS

OTTWG oAioBnon Kal avTioTpon bits.

To Aoyikdé 'H (OR) ekppadletal ue Tov 1eEAe0T (|). ETOTpéQEl 1 oTav

évag atro Toug dUO BPOUG TNG TTPALNG Eival 1.

To Aoyikd KAI (AND) ekppdadetal pe Tov TeAeoTn (&). ETTIoTpEéQEl 1 dTav

Kal o1 U0 6pol TNG TTPAENG civai 1.

To atrokAeIoTIKO 'H (XOR) ekppdadeTal pye Tov TeAeoTn (). EmoTpépel 1
oTav évag amd Toug OUo Opoug TNG TTPAENG cival 1, aAAd Oxi kal ol dUo

TauTOXPOVA.

H mmpagn Aoyiké OXI ( NOT) ek@pdadletal TTAVTA 0€ OUVOUAOPO HE TA
TTapaTrdvw ME TO oUPPBOAO TnG Olaipeong (/) Kal xpenoldoTToIEiTal yia TRV
avTIoTPO®N TWV aTroTEAeoPATWY. ‘ETO1 TO Aoyikd (OR NOT) ekppddleTal pe 10
(I), To Aoyikd (AND NOT) ekopaletar pe 10 (&/) ka1 10 ( XOR
NOT) ekppdaletal pe 10 (V).
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YTTapXouv akoua Kal duo TTpdagelc oAioBnong: n mpdagn yia oAicbnon
Twv bits Tpog Ta apioTepd (TEAEOTAG << )Kai n TTPAEN yia oAicOnon Twv bits

TTPOG TA OECIA (TEAEOTAG >>).

TéNOG, n TTPAEN TNG avTIoTPOPNAG YiveTal ye TRV evioAl REV (Reverse
Operator). H pdgn auth €MOTPEPEl WG ATTOTEAECOUA TNV AVACTPOPN MIAG
doB¢cicag akohoubBiag bit. AnAadn 1o LSB (Least significant Bit) 8a mrdpel Tnv
Béon Tou MSB (Most Significant Bit) kai Ta utroAoimma 8a ToTTOBETNBOUV

avaloya.

4.5.5. LABELS, GOTO KAI ENANAAHYEIZ

Na va oANagel n  oelpd eKTEAEONG €VIOAWV OTn POr  TOU

TTPOYPANMATOG XpPNnoIhoTTolouvTal Ol TIKETES (Labels) kal n evioAr GOTO.

H xprion t1ng GOTO o¢ peydAoug KWOIKEG UTTOPEI va odnyAoEl OTo
AeyOpEVO @aivouevo Tou Kwolka spaghetti kal xpnoigoTrolgital 600 Yyiveral

AIYOTEPO, EKEI TTOU TTPAYHATIKA XPEIAZETAl.

Me Tnv  €viOAn GOTO kal TIG  ETIKETEG MTTOpOUV

va dnuioupynBouv kal Bpoxol .

Bpodxog utropei va dnuioupynBei emmiong pe Tnv evioAnl DO... LOOP R
TNV €vTOAR Bpodxou ue ouvBnikn DO While <ouvBnkn>... LOOP. Z1ov Basic
Stamp 2 Kal YeEVIKOTEPA OTOUG MIKPOEAEYKTEG ETTIOUMOUME O KWOIKAG Va
EKTEAEITAI €T Amrelpov 600 €xE€l TTAPOXN TAONG O MIKPOEAEYKTAG. Tla
TTaPAdEIyUa, av EVag MPIKPOEAEYKTAG AeIToupyei WG BeppooTdTtng, BEAouuE
OUVEXWG VA TTAIPVEI JETPAOEIG TIG BEPPOKPATIAC YIa VA dWOEl, OE TTEPITITWON
XOUNAAG  Bepuokpaciag, e€viOAl  OTOov  KauoTApa N av  €vag

MIKPOEAEYKTNG METPAEI TNV TAXUTNTA O€ TTUPYOUG TTAPAYWYNSG QIOAIKNG
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EVEPYEIQG, BEAOUPE va PETPAEI CUVEXWG TNV TaXUTATA TOV TITEPUYIWYV, WOTE
av TTECEl KATW atrd €mBuunTta eTmiTreda va T1€0€i o€ AgIToupyia TO oUCTNUO

€KKivnong

AANAN dopn emavaAnwng ptTopei va uAotroinBei pe 1o FOR... NEXT.
Me auTh TNV evTOAN opileTal a1t TNV apxn TO TTANBOG TwV ETTAVAAAWEWY HE

TN Borbela evog PeTpnTh.

4.5.6. AOMH ENIAOIHz IF... THEN

Me Tn Oopnl €mmAoyNG €AEyXovTal KATTOIEG OUVONKEG Kal OAAACEN

avaAoya n por) Tou TTPOYPANATOG.

H ouykpion PTTOPED va Yivel ETAGU PIaG METABANTAG KAl MIAG TIMAG, MIAG
TIUAG Kal PIag AAANG TIMAG 1 aKOuUNn Kal PIag PETABANTAG PE MIa GAAN
METABANTA. Me Tnv doun €mmAoyAg Kal Ta Labels 6a ptropoucaue akdun va

uAoTtroinooupe Kai Tn doun emavaAnyng.

[MTOAAEG QOpPEG XpeldleTal va TTAPOUUE ATTOPACEIG OE TTEPITITWOEIG
TTOU Ol ouvenkeg eival ouvBeTeg. H doun emmAoyng tng PBASIC pag divel Tnv
duvaTOTNTA VA EKPPACOUE TETOIEG TTEPITITWOEIG MEOA aTTO Ta Aoyikd OR Kkai
AND. TéAog, n Oopn e€mAoyNg ETTPETTEI EUPWAIQOUO KAl TTOAAQTTAEG

ETTINOYEG, TOKTIKEG YVWOTEG ATTO AANEG YAWOOEG TTPOYPAUPATIOUOU.

4.5.7. YIIOPOYTINEZ

O Basic Stamp 2 utrootnpiCel 36 evioAég. Ta TTPoypAuPATa TTOANEG
QPOPEG EXOUV HEYAAEG QTTAITACEIG KAl XPEIAZETAl VO OUVOUAOTOUV TTOAAEG
EVIOAEGC METALU TOUG YyIA TNV ETTIAUCN OUYKEKPIMEVWY  TTPORANUATWV.
YTApXouv TIOAAEG TTEPITITWOEIG OTTOU  XPEIAdeTal  OUAdEG €EVTIOAWV va

EKTEAECTOUV TTEPIOOOTEPEG ATTO MIA POPEG MECA OTO idIO TTPOYPAUMA. €
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QUTEG TIG TIEPITITWOEIG XPNOIYJOTIOIOUVTAl UTTopouTiveg. H  KAAon MIag
utTopouTivag yivetal ye Tnv evioAl GOSUB kai n €TmoTpo®n PE TNV EVTOAN
RETURN.

H GOSUB poiacel pye tov 1pOTT0 TToU Acitoupyei n evioAl GOTO. 'Exel
TNV duvaTOTNTA VA AAAACEl TN POI TOU TTPOYPAUMUATOG 0dNYWVTAG TO O€ AAAO
onueio. H utropoutiva teAeiwvel pye tnv  evioArp RETURN o1rorte  yiveTal
ETTIOTPOYPN OTO KUPIWG TTPOYPAPHA KAl O KWOIKAG CUVEXICEl va EKTEAEITAI ATTO

TNV ETTOPEVN EVTOAN PETA TNV EVTOAN KANONG TNG UTTOPOUTIVAG.

‘Eva TTAEOVEKTNUA TTOU £€XOUV Ol UTTOPOUTIVEG AUTEG €ival OTI UTTOPOUV
va déxovTal Kal TTapapéTpoug TTpog emmegepyacoia. ‘ETol mAéov 1O OTATIKG
TTEPIEXOMEVO MIOG UTTOPOUTIVAG PTTOPEI VA TPOTTOTTOINBEI dUVANIKA KATA TRV
EKTEAEON €EVOG TTPOYPAPMATOG. Eival TTOAU TTI0 €UKOAO va TTEPVAUE TIMEG OE
UTTOPOUTIVEG O€ OXEON ME AANEG YAWOOEG TTPOYPAUMPATIONOU. TO YOVO TTOU
XpPeIaZeTal gival va dNAwWOBE pia petaBAnTr TpIv KANBEi pia uTTopouTiva Kal va
000¢i o€ autiv TIPR. O TTPOYPAUPATIOTAG UTTOPEI va OAAAEEl TO TTEPIEXOUEVQ
NG METAPRANTAG Kal Pé€oa atrd TNV utropouTiva. Autd cupPaivel yiati otnv
PBASIC o1 petafAnTéC €ival KOBOAIKEG Kal  TTPOCTIEAQUVOVTAl  ATTO

OTTOIOONTTOTE GNUEIO TOU TTPOYPANUATOG APOTOU aUTEG ONAWBOUV.

4.5.8. ENTOAEZ HIGH, LOW KAI TOGGLE

O1 akpodékteg TOou Basic Stamp pmopouv va T1eBouv oe dUO
KataoTdoelig €€6dou. Tnv uwnAn taon kai Tnv XxaunAn. Me tnv evroAn HIGH
MTTOPEI O TTPOYPAMMPATIOTAG VO BE0€l Eévav akpOOEKTN o€ UWnAN Tdon Tadgng 5
Volt kal ge Tnv evioArl LOW va 1o B€0¢l o xaunAr taon 0 Volt. H evioAég

QUTEG CUVTAOOOVTAI WG
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HIGH PIN
LOW PIN

otrou PIN eival évag apiBudg 0-15 1Tou avTIOTOIXEI O€ KATTOIOV OKPOJEKTN

Eio6dou/ E€6dou Tou Basic Stamp 2.

BéBaia, pe N xprnon tng evioAn HIGH auto yivetal Taxutepa. To idlo
IoXuel Kal yia Tnv evioAf LOW pe pdévn tn dla@opd OTI 0 KATAXWPENTAS

EOdou eival 0 kaBwg £€Tal SNAWVETAI N XAPNAR KataoTaon.

TéNOG, n evioAn Toggle, Bétel évav akpodéktn wg 'E¢odo  kail
QVvTIOTPEPEI TNV KaTtaoTtaon Tou ammd 1 oe 0 kar amd 0 oe 1. Ze UEPIKEG
TEPITITWOEIG, WOTOCO, TIOU O AKPOJEKTNG  €ival OUVOEDEUEVOG UE
avTiIoTaoelg avoywong 1dong (Pull-up resistors) n Toggle dev eTnpeddel Tov
akpodékTn. H Toggle ocuvracoetal wg TOGGLE PIN, 6mmou PIN civan Tiun
atro 0 €wg 15, dnA o apiBPog Tou Pin Eicddou / ECOO0U TOU JIKPOEAEYKTT).

4.5.9. ENTOAH PAUSE

H evioAl PAUSE cival pia Bacikr €VTOAr TTOU OTOPOTAEl TV PON
TOU TTPOYPAMMATOG YIO TOV XPOVO TTOU Opifel O TTPOYPANMATIOTAG. H evTOAR

auTA OUVTAOOETAl WG:
PAUSE Duration

omrou Duration €ivalr n xpovik didpkeia 1Tou ek@padletal o€ milliseconds.
‘ETol av d08¢i yia TTapdadeiyua n evioAj PAUSE 1000, o Basic Stamp 2 6a
OTAPATAOCElI TRV PON TOU TTPOYPAUMUATOG OTO ONUEIO TTOU PPIOKETAI N EVTOAN,
yia 1 deutepdAettto. H kaBuoTépnon trou mmapdyetal amd tnv PAUSE civai

T600 OKPIRNG 600 0 Xpovog Bdaong (time base) Tou TOAAVTWTA OTO KUKAWUA
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Tou Basic Stamp 2, ye ammwAeia £1%. BEBaia dTav n evioA XpNOIUOTTOIEITAI
0 OUCTAPATA TTPAYMATIKOU XPOVOU Kal N akpiBeia otn METPNON Tou XPpOVou
gival Kpioiun, TEETTEI va An@Bouv uTtown Kal o1 Xpovol TTpooTréAaong TnG
EEPROM atré tov digpunveutn PIC.

4.5.10. ENTOAH FREQOUT

H evioAl FREQOUT d&ivel tTnv duvaTtdétnta oTtov Basic Stamp 2 va
TTapdyel évav | dU0 NUITOVIKOUG TTOAUOUG aTTO TOUG AKPOOEKTEG Eloddou/
E¢Odou. QoT1600 dev uTTOpEi TAUTOXPOVA VA TTAPAYEI AUTOUG TOUG TTAAUOUG

o€ 2 JIa@POPETIKOUG AKPODEKTEG TTAPA HOVO OIAadOXIKA.
H evioAf ouvtaooetal wg: FREQOUT PIN, DURATION, FREQ1, FREQ2..

OTTOU TO Oplopa Pin gival évag apiBuog atrd 1o 0 £wg 10 15 TToU avatTapIoTd
KATTOIOV OTTO TOUG OKPOOEKTEG TOU MIKPOEAEYKTH, TO Duration eivar n
d1dpkela Tou TTOAPOU (TIHEG atmd O - 65535), ekppddlel TNV dIGPKEIA TOU
Xpovou Tou Ba TTapdyovtal TTaAuoi Kal opifetal o€ milliseconds kal TO
FREQ1 (mipég amd 0-32767) cival 1o Opiopa TTou KaBopilel Tnv ouxvoTtnta
TTOU Ba €x€l 0 NUITOVIKOG TTAAUOG. H povada pETpnong TG ouxvotTntag ival
10 1Hz (dpa Trapdayovtal cuxvotnteg 0-32767 Hz). EmimrAéov, UTTAPXEl KOl
éva TTpoalpeTikd oplopa FREQ2 1Tou av 1eB¢i oe Aeiroupyia, €mTPETTEl va
TTapaxBouv Tautdxpova OUO BIAPOPETIKEG OUXVOTNTEG (MiEn CUXVOTATWV)
otov akpodéktn. H evioAng FREQOUT Tmapdyel nUITOVIKG OAa
QIATPAPOVTAG €vav TETPAYWVIKO TTAAPO TTOU TTapAyeTal YE €vav aAyopliOuo

dlaudpewong TTAdTroug TaApwy (PWM modulation).

4.5.11. ENTOAEZ PULSOUT, PULSIN
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H evioAl PULSOUT Ttrapdyel évav TETPAYWVIKO TTOAUO OTOV
OKPOOEKTN TTOU Ba Opicel O TTPOYPAPMATIOTHG ME OUYKEKPIPEVN Didpkela. H
ouvtagn g gival : PULSOUT Pin, Duration 610U Pin, évag akpodékTng Tou
MIkpoeAeyKTr (0-15) kai Duration n didpkeia (eupog 0-65535) TTOU ekKPpPAlETAI
o€ MOVAdEG Twv 2 us. H evioA auth BETel TOV QVTIOTOIXO OKPOOEKTN O€
KATtaoTaon €¢O000U Kal AVvTIOTPEPEI TNV TTPONYOUEVN KaTdoTaon Tou. AQou
TTEPACEl N OIAPKEIQ TTOU €XEI OPIOTEI TOV ETTAVAPEPEI LavA OTNV APXIKA TOU
KaraoTtaon. AnAadry av €vag okpodEKTng Nrav ot karactacn LOW
yivetal HIGH, yia didpkeia 6oo 10 Duration kal YeTd €mMOTPEPEI Lavd OTNV
katadotaon LOW. Me aAa Adyia, aAAalel Tnv TTOAIKOTNTA €vog Pin yia 600

XPOVO 0piCEl O TTPOYPAUMPATIOTAG.

H evioArj PULSIN éxer Tn duvatdtnta va petprioel mn OIdpKeIa evog
TTOAYOU O€ €vav OKPOOEKTN Kal va aTroOnkKeUoel TNV TIMA AUTH O€ dIa
MeTapANT. AnAwvetal wg PULSIN PIN, State, Variable 6trou Pin évag ato
TOUG AKPOOEKTEG TOU UIKPOEAEYKTI) TTOU OPieTaI O€ KATAOTAON €l00d0U, State
gival yia petaBAnt evog bit (0 1), Tou KaBopidel av o TTaAudg TTou Ba
METPNOEI Ba gival o xapunAdg (0) i o uwnAog (1) kai Variable gival n yetaBAnTn
eupoug Word 61ToUu Ba atroBnkeuTei N diIApKeEIa TOU TTAAUOU. MOoAAG peyEdN Ta
oTroia €ival avaAoyikd, OTTwg n TAON, n AvtioTaon, n XwpenTikotnta, n
ouxvoTnTa KTA. JTTOPOUV va YeTpnBouv pe Bdon tn didpkeia TTaAPwy. 'ETol
Ba pTTopoUCaNE VA TTOUUE, OTI N CUYKEKPIPEVN EVTOAN Eival ApKETA XPAOIUN
KAl yia TNV METATPOTIN avoAoyikwyv peyeBwv oe wnoelakd. H PULSIN Ba
TTEPIMEVEL YIa Evav TTAAMO O€ €vav aKPOOEKTN yia XPOvo, 000 N MEYIOTN
dldpKela TTAAPOU TTou UTTOPEI va peTproel. Na Tov Basic Stamp 2 n yéyiotn
dldpkela TTaAuou eivar 131.07 ms. Av 0¢ autd TO XPOVIKO TrEPIBWPIO
AvVAYVWPIoEl KATTOIOV EICEPYXOMEVO TTAAUO, Ba PeTProEl TNV BIAPKEIQ TOU KAl
Ba Tnv ammoBnkevoel otV PETABANTH. Av dev €I0€ABEI KATTOI0G TTAAUOG, 1l av

TO €UPOG TOU TTAAMOU €ival TTOAU PEYAAO Kal LETTEPVA TO AVWTATO OPIO EUPOUG
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TTaApou, 161e n PULSIN atrobnkevel otnv PETABANTH TO O KAl EYKATOAEITTEI
Tnv d1adikacia. H xpovik povada TTou XPNOIMOTIOIEITal OTn METABANTA

Variable cival 2us.

4.5.12. ENTOAH RCTIME

H evioArl RCTIME xpnoigoTrolgital yia va JETPROEI TOV XPOVo @OpTIoNG
N ekQopTiIong ot €va KUKAwpa RC (Avriotaong — lMukvwtr). Autd pag
EMTPETTEl va METPAME TNV aAvTioTaon rf Tnv Xwpenmikotnta. MTtropei va
XPNOIKoTToINBEI 08 OUVOUAONUO PE BEPPIOTOPG, PWTOAVTIOTACEIG, XWPENTIKOUG
aloONTAPEG METPNONG Uypaoiag N va aTtrokpiveTal o€  aAAayég €vog
TToTeEVOIOUETPOU. Me uia euputepn €vvoia, n evioArl RCTIME Aesitoupyei

oav €va aKPIREG XPOVOUETPO YIa YEYOVOTA TTOAU WIKPAG DIGPKEING.
H evitoArl RCTIME ocuvtdooetal wg €€1¢: RCTIME Pin, State, Variable

otTou Pin gival évag apiBudg atrd 0 €éwg 15 Tou avTioTolxEi o€ Katrolo Pin Tou
Basic Stamp 2, 6mrou ouvdéetal To KUKAwua RC, State €ival n kardotaon Tou
TTUKVWTH Kal TTaipvel TIEG 1 7 0 (1 yia katdoTtaon High, av o TTUKVWTAG €ival
@opTiopévog, 0 yia katdoTtaon Low, av 0 TTUKVWTAG €ival a@dpTIoTOG) Kal
Variable €ival pia yetaBAnTr, ouvBwg Tuttou Word, 61Tou 6a a1r08nKEUTEN O

XPOVOG TTOU PETPIETAL.

Otav n evioA ekTeAcital, O akpodéktng Pin T1ou 6pioe o
TTPOYPAMNMATIOTAG TIBETAI WG €i0000¢ KAl £vag UETPNTAG METPAElI TO XPOVO
EKQOPTIONG | QOPTIONG TOU TIUKVWTA O€ povadeg xpoévou Twv 2us. O
METPNTNG OTAPATAEL, AUECWGS POAIG OAAGEEI N KATAOTOON TOU AKPOOEKTN TTOU
opioTnke oTn METABANTA State (dnAadn o peTpnt¢ Ba oTapaTioel POAIG TO 1
yivel 0 1 10 avrtioTpo@o, dnA OTAV O TIUKVWTNG EKPOPTIOTEI I QOPTIOTEI

avTioToIXQ).
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4.5.13. ENTOAH END

H evioAl End dnAwvel To TEAOG TOu TTpoypaupaTog, BETovTag Tov Basic
Stamp 2 oe¢ kardoTtaon XaunAng karavaAwong. H End kpatd Ttov Basic
Stamp o¢ aut TNV KATAOTOON MEXPIG OTOU VA €vePyoTToINBEi N ypauun
Reset, 1 0 xpNoTnNg avoigel Kal KAEio€l TOV OIOKOTITN TOU KUKAWMATOG TOU
Basic Stamp 2, j av o H/Y oTeilel katrolo mpdypapua yia tTnv EEPROM Tou
MIKpogAeykTr). H evroAr) END egival TrpoaipeTikn.
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5 ANAZHTHZH ME TO POMIOT PARALLAX

2TO KOMMPATI auTO TNG €pyaciag Ba TTapouciacTei TO TTPORANUA TToU
KOAEITAI va AVTIMETWTTIOEI TO POUTIOT Kal Ba TTPETTEl KATW ATTO OPICPEVEG
OUVONAKEG Kal TTPoUTTOBECEIC va  Bpel TN BEATIOTN AUON WOTE va QTACElI OTO

ETMOUPNTO ATTOTEAECUA, TO OTOXO.

MapouoiddeTal €vag YEVIKOG aAyopIBuog eTTiAuong HMeE TN HopON
WeUdOKWAIKA, YECW TOU OTToIOU opifovTal Ta BACIKA XAPAKTNPIOTIKA TOU, TA

oTToia Kal Ba atroTeAéoouv Tn BACN yia TNV TTEPIYPAPR] TOU TTPORARNATOG.

5.1. MEPICPA®H TOY NMPOBAHMATOZ

To TTPORANUA TNG EQAPMOYAG Eival TTwG N avalnTnon Tou OTOXoU Eival
IDI6OPPN  €CaITiag TOUu yeyovoTog OTI N avalATnon Yivetal  Xwpig
OUYKEKPIMEVO PETWTTO, ETTEION TO idI0 TO POPTTOT (TTPAKTOPAG) Eival AUTO TTOU
MeTapaivel oTnv avadloyn B€on kKal kavel yia on-line avadrntnon Tng avaloyng
KaBe @opd 6Ofong, n otroia Pacifetal otnv diaQopd TNG apIBUNTIKAG TIUAG

TTOU UTTAPXEI KABE @opd peTagu Tou column (Y) kai Tou row (X).

5.1.1. O KOZMOz TOY NMPOBAHMATOX

O kOopog TOu TTPORAARUATOG ATTOTEAEITAI ATTO TA QVTIKEIMEVA TTOU
UTTAPXOUV O€ QUTOV, TIG I0IOTNTEG TWV AVTIKEIMEVWY KABWG Kal TIG OXECEIG

TTOU Ta OUVOEOUV . Apa O KOOHOG TOU TTPORAAMATOG ATTOTEAET £va UTTOOUVOAO
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TOU TTPAYMOTIKOU KOOUOU KAl TTEPIEXEI MOVO TA AVTIKEIPEVA EKEIVA TTOU £XOUV

aueon oxéon Pe 1o TTPORANUA.

5.1.2. H TPEXOYZA KATAZTAZH TOY MNPOBAHMATOZ

H katdoTaon Tou TTPoANUATOC Eival PIa ETTAPKAG avaTTapaoTaoT ToU

KOOMOU OTOV OTTOI0 BPIOKETAI TO POUTTOT O€ PIa OEDOUEVN XPOVIKA OTIYU.

ZEKIVWVTAG TNV avaTTapAdoTaon Tou TTPORBAAMOTOG  TTAPATNPOUME
TTWG TO POUTTOT PPICKETAI O PIA aPXIKA KaTdoTtaon OTTou €ival Kal n apxn
TOU TTPOPRANUATOG, €TTIONG €ival £T01 TOTTOBETNUEVO KAl TTPOCAVATOAIOUEVO
WwoTe va e€ival €ToIJO va ekiviioel Tnv Oladikaoia eupeong Auong Kai

ETTITEUENG TOU OTOXOU.

O€EAou g, KATW aTTd OUYKEKPIPEVEG OUVONKEG - EVEPYEIEG - TO POUTTOT
va @T1Adoel OTO OTOXO TOU TIOU €ival Kal N TEAIKA Béon TTou TIPETTEl va

OTAPATAOEI TO POPTTOT KOl VO OAOKANPWOEI TOV aAyopIBuo avalitnong.

To pOUTTOT TTPETTEI EEKIVWWVTAG ATTO TNV apxIkn 8éon (katdoTaon) Kal

EKTEAWVTAG EVEPYEIEG UTTO TTPOUTTO0EONG VA KATAANEEI OTO OTOXO.

KatapxAiv 1o pouTtrdT Ba TTPETTElI va EAEYEEI TO XWPO PECO OTOV OTTOIO
Ba kivnBei pe Baon TN oTAAN (coloumn) Kai TN ypapun (row). 21N CUVEXEIQ
TIPETTEI VO OKOAOUBNOEI HIO CUYKEKPIPEVN TTOPEIO TETOIO WWOTE VO UTTOPETEI

va 0dnynBei 1o eUKOAa 0TO OTOXO - ETTIOUKNTA KATACTAON .
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2N TTopEia TTPOG TO OTOXO €AV dev Ppedei KATTOIO EUTTODIO PTTPOOTA
TOUu TOTE OAOKANPWVEI TNV TIEPINYNON TOU Kal oTauatdel oto €mOuuntd

OnuEio TTOU €ival Kal 0 OTOXOG.

2.€ TIEPITITWON OUWG TTOU BPEBEI KATTOI0 EUTTOBIO OTNV TTOPEIa TOU, TO
OTTOI0 aVIXVEUETAI PE TOUG AIOBNTAPEG — MOUCTAKIA TToUu OIaBETEl, TOTE
METAKIVEITAI 0 AAAN KOTEUOUVON Kal ¢avaTTPOOTIaBEl va ETMIOTPEWEI OTNV

KQVOVIKI TOU TTOPEIa WOTE VA PTACEI OTO OTOXO TOU.

Autd etravaoAapBaveral KABe @opd TToU Ba Ppebei eutTddIO OTNV
TTOPEia TOU PEXPIG OTOU EeTTEPAOEl OAEG TIG OUOKOAIEG (EMTTODIA) KAl TTAEOV

XWpPIic AAAeG DUOKOAIEG Ba @TACElI OTO OTOXO TOU.

2 UVOTITIKA, UTTOPOUME VA PAVTACTOUME TO TTAQiCIO Tou oxAparog 4
OTTOU @aiveTal To POJTTOT va €ival otnv 6éon (ypaupnn 10, otiAn 10)

(Tpéxouoa B€on) kai va TTpéTTel va TTael otny Béon (60, 60).

5.2. O AATOPIOMOZ THZ EOAPMOIHZ

H Baoikn 10€a yia Tov aAyopiBuo avalATnong Tou akoAouBeital atrod
TO POUTIOT TTPOEPXETAI ATTO TNV AvalnNTNON TTPWTA OTO KAAUTEPO OTAV AUTH
EKTEAEITAI QTTO €vav TTPAKTOPA O OTTOI0G PETARaivel 0 idlog KABE OTIYUr O0TNV
Tpéxouca B¢on. ‘ETol, 0 BaoIKOG OTOXOG TOU TIPAKTOPA MOG E€ival va
KATAQEPEI VA PTACEI TTIPWTA 0TV CWOTH OTAAN Kal £TTEITA QPOVTICEl va TTAEl
Kal gtnv owoTh ypapun. Ma va To KATAQEPEl AQUTO XPNOIUOTIOIEI TIG
METABANTES dcol kKal drow o1 oTToieg opidovtal we N dlaPopd TNG TPEXOUOAG
OTAANG aT1TO TNV OTAAN OTOXOG KAl TNG TPEXOUCOAG YPANUAG ATTO TNV YPAUMKNA

OTOX0G avTioToIxa. AnAadn:
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Dcol = 21AAn_2T10X0G - Tpéxouoa_aTAAn
Drow = Npappn_210x0G6 — TpEXoUuoa_ypapun.

‘ETtol eAéyxel mpwta 1o Dcol kalr av €ivalr otnv cwoTty oTAAn T10TE
avaAloya pe 1o Drow KiveiTal TTpog Ta OeCIA OTaV €ival HEYOAUTEPO TOU UNOEV
Kal TTpog Ta aplatepd diapopeTikA. Av 1o Dcol dev eival 0 TTou onuaivel Ot
gival dgv gival otnv oTAAN OTOXOG, TOTE @POVTICEl va TTAElI TTPWTA TTPOG TA
TAVWw N TTPOG Ta KATW avaloya pe 10 av 1o Drow gival BeTiké 1 apvnTikd

avTioToIXA.

2TNV TIPOOTTABEI TOU QUT O TIPAKTOPOG XPNOIUOTIOIEI KAl TNV
METABANTN direction n otToia opifel TO TTPOG Ta TTOU Eival TTPOCAVATOANIOUEVOG
KABE QOopa Kal KATA CUVETTEIA TI TIPETTEI VA KAVEL yia TTAEl TTAVW, KATW, OegIa
A apioTepd. ‘ETO1, av T1.X €ival TTpooavaToAMIOPEVOG KATA BeCIA Kal TTPETTEl va
KivnOei 1TTpog Ta TTAvw OTO TTAQIOI0O Oa TTPETTEl TTPWTA VA EKTEAECEl MIA
apioTepr) otpo®r 90 poipwv. H petaBAnTh direction Traipvel 1ig TipéG 0,1,2 Kai
3 via TIg Béoeig TTPog TTAvw, TTPoG O€ElId, TTPOG KATW Kal TTPOG apIoTEPA

avTioToIXA.

Etriong, av kara tnv dIdpKeIa TNG Kivnong TOU XTUTINOEl EUTTODIO TOTE
TO KaTaAaBaivel yEow Twv a1IoONTAPWY TOU (MOUOTAKIA) Kal TTPoPaivel O€
eANlYHOUG ATTOQUYAG WG €ENAG: AV XTUTTROEI TTNYQIVOVTAG TTPOG Ta BECIA 1] TTPOG
Ta aploTePd TOTE Ba KAvVEl EAyUO TTPOG Ta TTAVW. AV XTUTTHOEI TTYAivOvTag

TTPOG TA TTAVW I TTPOG T KATW Ba KAVEl EANIYUS TTPOG Ta deCIG TOU.

To 1Adioio €xel diaotaoelig 100 x 100 kal k&GBe @opd o TTPAKTOPAG
Mag TTpooTradei va KivnOei yia déka Béoeig. IN.x av Eekivijoel otnv B€on (10,10)
Kal TTAEl TTPOG Ta OECIA TOTE MONIG @TAoel oTnv B€on (20,10) Ba emTaveAEyeel

yla TO TTPOG TA TTOU TTPETTEI VO OUVEXIOEI. AV XTUTINOEI O€ EUTTODIO VWPITEPA
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(Tr.x otnv 6éon (16,10) ), T01E N Kivnon Tou Ba cival TaAI yia 10 Béoeig Kal
€101 PTTOPEl TTX VA KATaAALEl otnv Béon (16,20) €kTOG av EAVOKTUTINOEI O€

EUTTODIO.

E1re1dr 0 €Aeyx0g yia Tov 0TOXO PpiokeTal 0TO TEAOG KAOE 10 BnuaTwy
TO POUTTOT avayvwpiel wg OTOXO Tov XWPOo =5 atrd Tov €mMBuunTd OTOXO.
Etiong yia va ammo@uUyoupe Tov XEIPIOPO apvnTIKWV apiBUwY O OTT0iog
dnuIoupyouce TTPOPRAANATA, O OAEG TIG TIMEG €XEI TTPOOTEBEI PIa aTTOKAION
(offset) 1on pe 200. 'ETol, ouciaoTikad 10 200 cival To uNdEV yia Tov TTPAKTOPA

MOG.

100
90

60 B N

50

40

30

20

v

10, 10
0 :

010 20 30 40 50 60 70 80 90 100

2xnua 4. O Xwpog Kivnong Tou pouTIdT KAl N apxikr 8€on tou (10, 10)
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/ BASIC Stamp - kixSiua TEAwoG yio T Sumhwpcrn.bs2

DEel 0 & snBn 0 & =esedds 200 SPBEr A AERA &

e[ Detaut BS 1 Directon x| wdBiwas Tefids yia rnSlnﬁwumKﬁbSH 4 Debug Terminal o (5
=)~ .. Parallas Inc B 0 P BS2 Com Port: Baud Rate: Parity Data Bits; Flow Contral
g @74 [ DIR [RATS
G Bot v1.31 come =] oo =] frene =] Jo =] [0 =] gpe e osn et
B Serbblervl11
h Stamp Editor +1.3
= Stamp Editor v2.4.2
BS2
BS2p
BS52px
B52sn
[ Developer ¥ baffoleft
- m bafforight V.
Drow
BRANCH BS1 Dol
BUTTON.BS1 .
pulseCount t
empod
servoRight o
EEPROM.BS1
FORNEXT BS1 At
GOSUB.BST Sk
£f
IF-THEN.BS1 E595E
INPUT_OUTPUT BS1
LOOKDOWN BST T — —
LOOKUP.BS1 s ] E
POT.BS1
Aspetta !
:Etggﬁim DEBUG "press the button..",CR
MBS IF PBin=1 THEN Aspetta
RANDOM.B51
READ.BST start: Macros.. ‘ Pause ‘ Clear ‘ Close | [ Echo Off
REVERSE BS1 IF PBin=1 THEN setup
SERIN.BS1 SR R s
SEROUT.BST
SOUND.BS1 .
o setup:
direction=0
[B&5IC Stamp fles [“bet " bas b2 bsesbss v ] | ¢ I i

23 96 INS

TEE "W aRavare "6 BasiC Stamg Editor fcHQOE WG wrm

Eikéva 16. To mapdBupo Tou TpoBAANaTOC WoTe va yeTaBei atmd tn 8éon 10, 10 otn B6éon
60, 60.

5.3. MIPOBAHMATA KAI ANTIMETQIIZH TOYZ

Katd 1OV TIpOYPOAUMATIONO TOU POMTIOT TTAPOUCIACTNKAV KATTOIX
TTPoBAAMATA OTTWG AUTO TNG OIAPOPETIKAG TAXUTNTAG TTEPIOTPOPNG METALU
TwV OUO OePROKIVNTAPWY. AUTO €iXe WG ATTOTEAECHA TO POMTIOT va aAAAGCE
Aiyo Tnv apxIkr Tou TTopeia. AuTO €TTIAUBNKE KATA TO duvATOV HE TIG AVAANOYEG
EVTOAEG TTPOYPOAUMATIONOU TWV OEPPOKIVATAPWY Kal TIG avAAoyeG puBUioEIg.
BéBaia, Adyw NG @uUONG TOU POPTTIOT TTOU XPENOIKOTTOIOUUE Oev gival TTAvTA
eCao@aliopévo OTI pia Kivnon Ba TTagl akpIBwe OTO GNUEIO TTOU ETTIBUMOUIE.

Etriong €dv uttdpxel eTTOdI0 OTNV TTOPEIQ TOU TOTE PE TN BorBeia Twv
alo0ONTAPWY TOU (MouoTAKIA) AAAACEl KATEUBUVON, OTN OUVEXEID EQVATTNYAIVEI
OTOV QPXIKO TTPOYPAMMATIONO TOU KOl CUuveyiCel Tnv TTOPEia TOU TTPOG TO

OTOXO.
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6 EMIAOIoz

270 TMAMO aQuTO TNG TTapouoag epyacdiag Trapoucialovral KAtroia

OUMTTEPACHATA OTTO TNV CUYKEKPIUEVN Epyaaia .

6.1. ZYNOWH -ZYMIMNEPAZMATA

2TOXOG TNG OUYKEKPIYEVNG OITTAWMATIKAG  €pyadiag  n1av  n
TTapoUCiaon POUTIOT TTOU WTTOPOUV VA TTAPOUCIACOUV EUQUI CUNTTEPIPOPA,

TETOIO TTOU VA UTTOPEI VA IKAVOTTOINOEI AVAYKEG O€ OIKIOKO XWPEO Kal OXI JOVO.

2TNV TTapouCcd EPYacia YiveTal hIa TTPOCTIABEIO VA TTAPOUCIOCTOUV
BaOIKA OTOIXEIO TNG POMTIOTIKNAG, YIVETAI MIA I0TOPIKA avadpour ota oTadia
€CENIENG TNG POUTTIOTIKAG KAl ava@EéPOVTal OPKETA OTOIXEIO TTOU  E€ival

aATTaPAITATA OTNV TTPAYHATOTTOINON KAl AEITOUPYIa TWV POMUTTOT.

2T OUVEXEIO €VAG OUYKEKPIMEVOG KAl OPKETA OladEDONEVOG TUTTOG
OIKIOKOU pOMTTOT, auTo TNG Parallax, TTpoypaupartiotnke €101 WOTE VA UTTOPE]
VO EKTEAEI OUYKEKPIUEVEG EVEPYEIEG KAl VA UTTOPEI KATW OTTO OPICUEVEG
TTPOUTTOB£0¢EIG va akOAoUBEi pia diadpopr TETola £TO1 WOTE va QTACEl OTOV

EMOUUNTO OTOXO TTOU €XEI ETTINEXOEI VA EVTOTTIOEI TO OUYKEKPIPEVO POUTTOT.

Katd tnv uAotroinon Tou TTPOYPAMMATIONOU €YIVE PIa TTPOOTTABEIa
WOTE VA QVTIMETWTTIOTOUV OAa eKkeiva Ta TTOava TTpofAnuaTa ta otroia Ba
MTTOPOUCQAV VA TIAPOUCIACTOUV KATA T OIAPKEIQ TTPAYMATOTIOINONG TNG
EQAPPOYNG WOTE va €Cac@aMioTei KABe duvarr) mOavoTnTa €UPECNS TOU

OTOXOU .
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EmiTTAéOV, TO OUYKEKPIMEVO POPTIOT WTTOPEI TTIOAU €UKOAQ va
ETTAVATIPOYPOUMATIOTEI WOTE VA €EKTEAEI KABE @opd Kal KATI OIAPOPETIKO
avaAoya JE TIG AVAYKEG TOU XEIPIOTA KAl VO TTPOCOPUOLETAl KAOE Qopd o€ pIa

OIOPOPETIKI POUTTOTIKA EQAPUOYN.

6.2. MEAAONTIKH E®APMOIH

O o16x0¢ TTOU TEBNKE ATTO TNV APXN ETTITEUXONKE HME TO KAAUTEPO
duvaTtd atroTéAeopa TToU Ba pTTopouce va €xel, BERaila autd dev onuaivel
TTWG €XElI ECAVTANBEi OAO TO ACUA EQAPUOYNG TOU CUYKEKPIPMEVOU OIKIAKOU

POUTTOT.

MeAAOVTIKG, Ba utTOpOUCE yia TO idl0 POUTIOT va AngBouv uttéyn
TEAEIWG OIAPOPETIKOI TTEPIOPIOUOI WOTE va €EKTEAOUVTAl KAl OIOPOPETIKEG
evépyeleg. 'ETol Ba ptropouoe 1o pouTIOT va odnynbei oTo OTOXO TOU KATW

QTTO TTI0 EUKOAEG | DUOKOAEG OUVONKEG AcIToupyiag.

AUuTO o@eiAeTal OTO O,TI TO OUYKEKPIUEVO POMTIOT €ival HIa TTOAU
TIPOCITA KAl EUKOAN ATTO KATOOKEUAOTIKAG TTAEUPAG OUCKEUN Kal ETTITTAEOV
AOYW TNG XPNoNG OUYKEKPIUNEVNG YAWOOoOG Trpoypappatiopol  (PBasic)
MTTOPEI va TTPOYPAUMATIOTEI EUKOAQ Kal ypriyopa Kal KGBe @opd avaloya ue

TIG TTPOUTTOBECEIC KAl TOUG TTEPIOPICUOUG TTOU TiIBEVTAI ATTO TO XPOTN.
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' {$STAMP BS2}

NMAPAPTHMA
(MHIAIOZ KQAIKAZ)

' {$PBASIC 2.5}

fememmeem [METABAHTEZ]-----------

PBin VAR IN2  'weudwvupo yIa TO KOUUTTI EKKiVNONG
currentCol VAR Word 'mniuni tpéxoucag Béong Tou column
finalCol VAR Word 'TeAIkr} TIur} TNG column
currentRow VAR Word 'tpéxouca Tiur NG row

finalRow VAR Word 'TeAIKR} TINA TAG row

temp VAR Byte 'mpoowpiv) JeTaBANTN

direction VAR Nib 'kareuBuvon

baffolLeft VAR IN6 ‘'apiotepdg aio00nTipag-HOUCTAKI
bafforight VAR IN4 'dg§16¢ ai00nTHpaG-uoucTAKI

Drow VAR Word 'diagopd Twv BEcewv TOU row
Dcol VAR Word '"dla@opd Twv B€cewv Tou col
i VAR Byte 'petapAnth yia Tov éAeyxo Tou for

pulseCount VAR

empodio

servoRight CON

servoLeft CON
duration CON
dur10 CON
offset CON

VAR Bit

Byte 'weTaBANTA yia Tov €AeyX0 TOU for Twv UTTOPOUTIVWIV

'0: Ox1 euTTOdI0, 1: val EUTTOdI0

12 '0e€16¢ oepPoKIVNTHPAG
13 'apIoTEPOG OEPPBOKIVNTAPOAG
10
1
200
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' [EKKINHZH-AIAKOMTHE EKKINHEZHE]-----------

Aspetta :
DEBUG "press the button..",CR
IF PBin=1 THEN Aspetta

start:
IF PBin=1 THEN setup

setup:
direction=0
finalRow=50
finalCol=60
currentRow=10
currentCol=20

empodio =0

search:

DEBUG "got into search ",CR

Dcol=finalCol-currentCol

Drow=finalRow-currentRow

DEBUG " --> Drow before : ", SDEC3 drow, " Dcol: ", SDEC3 dcol, CR
drow = drow + offset

dcol = dcol + offset

DEBUG " --> Drow after offset : ", SDEC3 drow, " Dcol: ", SDEC3 dcol, CR

IF (dcol > offset-5) AND (dcol < offset+5) THEN
DEBUG "inside correct column !", CR

IF (drow > offset-5) AND (drow < offset+5) THEN
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GOTO finish
ELSE

DEBUG "checking DRow ", CR
IF (drow > offset) THEN

'‘empodio=0
GOSUB go_up
IF (empodio=1) THEN
GOSUB escape
ENDIF
ELSE
GOSUB go_down
IF (empodio=1) THEN
GOSUB escape
ENDIF
ENDIF
ENDIF
ELSE

DEBUG "checking with DCol", CR
IF (dcol > offset) THEN
'‘empodio=0
GOSUB go_right
IF (empodio=1) THEN
GOSUB escape
ENDIF
ELSE
GOSUB go_left
IF (empodio=1) THEN
GOSUB escape
ENDIF
ENDIF
ENDIF

GOTO search
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finish:

END

escape:

BRANCH direction, [esc_right, esc_up, esc_right, esc_up]

esc_right:
DEBUG "going right to escape !", CR
empodio=0
GOSUB go_right
RETURN

esc_up:
DEBUG "going up to escape !", CR
empodio=0
GOSUB go_up
RETURN

go_up:
BRANCH direction, [move_up, turn_left_up, turn2_left_up, turn_right_up]

move_up:

DEBUG "going up ", SDEC3 CurrentRow, " ", SDEC3 currentcol, " ", CR
direction =0
FOR i=1 TO duration

DEBUG SDEC3i,""

GOSUB forward

IF (baffoleft = 0) OR (bafforight = 0) THEN

empodio = 1

temp = i/dur10
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DEBUG "was going up and boom! ", SDEC5 temp, CR
Currentrow=Currentrow+temp
RETURN 'return of go_up
ENDIF
NEXT

Currentrow=Currentrow+10
RETURN 'return of go_up

turn_left_up:
DEBUG "turning left ", CR
GOSUB turn_left
GOTO move_up

turn2_left_up:
DEBUG "turning 2 left ", CR

GOSUB turn_left
GOSUB turn_left
GOTO move_up

turn_right_up:
DEBUG "turning right ", CR

GOSUB turn_right

GOTO move_up

go_down:

BRANCH direction, [ turn2_left down, turn_right down, move_down,

turn_left_down]

move_down:
DEBUG "going down ", SDEC3 CurrentRow, " ", SDEC3 currentcol, " ", CR

direction=2
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FOR i=1TO duration
DEBUG SDEC3i,""
GOSUB forward
IF (baffoleft =0) OR (bafforight=0) THEN
empodio = 1
temp=i/dur10
DEBUG "was going down and boom ! ", SDEC5 temp, CR
Currentrow=Currentrow-temp
RETURN 'of go_down
ENDIF
NEXT
Currentrow=Currentrow-10
RETURN ' of go_down

turn2_left_down:
DEBUG "turning 2 left ", CR

GOSUB turn_left
GOSUB turn_left
GOTO move_down

turn_right_down:
DEBUG "turning right ", CR

GOSUB turn_right
GOTO move_down

turn_left_down:
DEBUG "turning left ", CR

GOSUB turn_left
GOTO move_down

98



go_left:

BRANCH direction, [ turn_left goleft, turn2_left goleft, turn_right goleft,

move_left]

move_left:
DEBUG "going left ", SDEC3 CurrentRow, " ", SDEC3 currentcol, " ", CR
direction=3
FOR i=1 TO duration
DEBUG SDEC3i,""
GOSUB forward
IF (baffoleft =0) OR (bafforight=0) THEN
empodio = 1
temp=i/dur10
DEBUG "was going left and boom ! ", SDECS5 temp, CR
Currentcol=Currentcol-temp
RETURN 'of go_left
ENDIF
NEXT

Currentcol=Currentcol-10
RETURN 'of go_left

turn_left_goleft:
DEBUG "turning left ", CR

GOSUB turn_left
GOTO move_left

turn2_left_goleft:
DEBUG "turning 2 left ", CR

GOSUB turn_left
GOSUB turn_left
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GOTO move_left

turn_right_goleft:
DEBUG "turning right ", CR

GOSUB turn_right
GOTO move_left

go_right:
BRANCH direction, [turn_right_goright, move_right, turn_left_goright,
turn2_right_goright]

move_right:
DEBUG "going right ", SDEC3 CurrentRow, " ", SDEC3 currentcol, " ", CR
direction=1
FOR i=1 TO duration
DEBUG SDEC3i,""
GOSUB forward
IF (baffoleft =0) OR (bafforight=0) THEN
empodio = 1
temp=i/dur10
DEBUG "was going right and boom! ", SDEC5 temp, CR
Currentcol=Currentcol+temp
RETURN 'of go_right
ENDIF
NEXT
Currentcol=Currentcol+10
RETURN ' of go_right

turn_right_goright:
DEBUG "turning right ", CR

GOSUB turn_right
GOTO move_right
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turn_left_goright:
DEBUG "turning left ", CR

GOSUB turn_left
GOTO move_right

turn2_right_goright:
DEBUG "turning 2 right ", CR

GOSUB turn_right

GOSUB turn_right
GOTO move_right

P - [YITOPOYTINEZ]

forward:

FOR pulseCount=0 TO 20
PULSOUT 13, 850
PULSOUT 12, 650
PAUSE 20

NEXT

RETURN

go_back:

FOR pulseCount=0 TO 100
PULSOUT 13, 650
PULSOUT 12, 850

PAUSE 20

NEXT

RETURN
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turn_left:

FOR pulseCount=0 TO 100
PULSOUT 13, 650
PULSOUT 12, 650

PAUSE 20

NEXT

RETURN

turn_right:

FOR pulseCount=0 TO 100
PULSOUT 13, 850
PULSOUT 12, 850

PAUSE 20

NEXT

RETURN

Stuck:

PULSOUT 13, 750
PULSOUT 12, 750
PAUSE 20
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