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NepiAnyn

H napovoa epyaoia peletd 1) oxediaon Kat my avdamtodl g POPIOTIKIG MAat@opuag e-ProBotLab
(Early Programming Robots Laboratory), n omoia amoteel éva epyaotrjplo KATAOKEDIG Kl
IIPOYPAPIATIONOD POUIOTIKOY CLOKEDGOV Y1 HAOLd IPOOXOAIKIG KAl MP®TNG OXONKI|G NAikiag péoa
ano v mpadn. H vlomoinon g matgopuag ompiletal oe DAKO Kat AOYIOPHIKO aVOIKToD KOOKd,
kabog xpnotponotel Ty mhaxéta Arduino, oe covOLAORO Jie éva arm\o MPOYPAPPATIOTIKO MePIPAAAOV
(YAwooa ommikod mpoypappatiopod tomov Logo). Xv epyaocia mapovoldletdal 1) KATAOKeLr) TOL
POUIIOT, 1] AVAITLSN TOL HPOYPAPHATIOTIKOD MEPIBANNOVTOG KAt 1] XPHOn KAl HAPAHPETPOIIOiNon g
POHIOTIKNG oLOKeLNG. H mAatgoppa emrpénet oe pikpotepovg Padntég va XELploTovY T POHIIOTIKY
KOTOOKEDI] P aIAO TPOIO, EV® I] AVOIKTI] TEXVOAOYIA IIOL XPI|OIOIOLEL EMITPENEL OF PEYANDTEPOLG
pabntég va xaraokevacovv ot idioi, pe T Porjfeia evOeXxOpEVOG TOL EKIAIOELTIKOD, TO POUIOT
Xpnowonowwvtag myv nhakéta Arduino. H yAoooa npoypappatiopod eivar aveSaptnt Aettovpykod
KOl DIOAOYL0TIKOD ODOTIATOG KAt EMTPEHEL TNV KAB0O1|yNot) TOL POHUIIOT PEC® ACDPPATOL JIKTLOD.

AEEEIG KAEIOIA: POPITOTIKT) KATAOKEDT), OIITIKOG IPOYPAappatiopds, Arduino

Elcaywyn

H m\atgoppa e-ProBotLab (Zxrjpa 1) ooviotd éva mhaioto pabnong mpoypappatiopod Kat
POHIIOTIKYG péoa amo v mpdln. AvamtoxOnke amod v epevvhtikyy opada TIIE oy
exraidevor (ICTE Group) too Tprjpatog Emotnpov g Exnaidevong kat g Ayeyng oty
IMpooxoAwry HAwia tov Ilavemowmpioo Ilatpov. Ilapéxet 10 DLAKO KAt To
IPOYPAPHUATIOTIKO IEPIPANOV  yla T Onpovpyld aUTOKIVOUHEV®V POHIIOT KAl TO
Iadayoyko mAaioto éviadng toog oty exnaidevtikr) dtadikaoia. To ovykekpipévo maioto
elvat onovOvA@To, SeKvoviag amod Opaotnplot)teg Hdbnong IPoypPApHATIOHod HEO®
kaBodr)ynong evog popIIoT €mg T Onpovpyid TOL ADTOKIVODHEVOD POHIIOT {e TI) XPHon TN
mat@oppag Arduino (https://www.arduino.cc/). Emtpénet pe aAa Aoya, v avarmrtodn
TG IPOYPAPHATIOTIKLG IKAVOTNTAG KAl TOD YEPIOHOD TG POUIOTIKLG TEXVOAOYIAG eved
eovoel TV mpoogyyon Paockeov emotmpovikev mnediov, oneog Pvowr), Texvoloyia,
Mnyavixn) kot Mabnpatikda (Science, Technology, Engineering and Mathematics - STEM). H
XP1)OI) POUIIOTIKI|G KATAOKEDI)G OtV eKPAONon MPOYPAappPATIOTIK®V EVVOLROV €OVOeEL TV
ovolaotiky) pabnon kabog o pabntrg avtlapPaverat Tig évvoleg ToL IPOYPAPHATIOHOD Ot
OX€0n i€ TOV IPOYPAHHATIONO IPAYHATIKOV GDOKED®OV. YIAPYOoLV HoAoi Aoyol yia Tovg
omoiovg ot pabntég mpemel va epIAAKOLY pe IPMTAPYIKEG EVVOLleG TIPOYPAIHPATIOHOD A0
pipn nAikia. Ipota ar’ OAa 1 epm\okr| evog Taldlod pe IPOYPAPPATIOTIKEG EVVOLEG TO
BonBovv va evévvapamoet ) Aoykn tov okéyr. ITapalnAa to Bonbovv va evioydoet To
pabnupatiko tov vmoPabpo kabmg peydlo pépog Tov mpoypappartiopov Pacilerat oe
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Oepeliodelg pabnpatikég €vvoleg KAt va OKOOOPNOel KAvOTNTEG DIIOAOYIOTIKIG OKEWT
(Computational Thinking). H evaoyxoAnon too pabntr pe v texvoloyla mepthapPavet
TPELG OLPMANPOHATIKEG HMTOXEG HOG va yprowpomotel Texvoloyla, mmg va xetpietai
Texvoloyla Kat nog va dnpovpyel texvoloyia. Ztnv mepimteoon) too e-ProbotLab 1 épgaon
Olvetat oTig mTuyég TOL XEPLOHOL KAt Tg dnpiovpyiag.

Zxnpa 1. Popmotiki] Kataokeon)

EpguvnTiKO MpABANnpa

Ot mo YVOOTEG POPIOTIKEG KATAOKEDEG IIOD  XPIOLHIOIOODVIAL OTNV  EKIIAOEDTIKI)
owadwkaoia (ITivaxag 1) yia pikpég nAikieg XprooIoodY TOO0 AOYIOHIKO 000 KAl DAIKO
KA£10TOD TOIOL. O1 POPIOTIKEG ALTEG MAATPOPHESG EXOVV OxedtaoTel yid IAdId IPOOYOAIKI|G
Kat OXOAKng NAkiag pe okomo va eviayxfody ota mpoypappata orrovdav.

ITivakag 1. T0yKp1on eKHatde0TIKOV pOPIOTIKAOV meEPPArOvImV

Popnotiki) matgpoppa A:;’l l::;b 7\1:\‘(,1(:11;:1?6 Ka;rc[[gl_:o;pgg}::br HA\iia
Thymio II Nat Nat ‘Oxt 7+
?(g’l(i);;%t (https:/ /www.parallax.com/ product/boe-bot- ox Oxt Oxt 13+
Dash and Dot (https://www.makewonder.com/dash) Oxt ‘Oxt ‘Oxt 8-12
LEGO Wedo Oxt ‘Oxt Nat

s ndstorme Pdomaimrediominiuormetegocom) 0K OX Nt 10+
Scribbler 2 (https:/ /www.parallax.com/product/28136)  ‘Oxt ‘Oxt ‘Oxt 14+
Cubelets Oxt ‘Oxt ‘Oxt 8+
4WD Mecanum wheel mobile robot Oxt ‘Oxt Nat 8+
encorn) 2acioshop o goods viewESo1624) ox  ox ox ™
Bee Bot/ Blue Bot / Pro (https:/ /www.bee-bot.us/) Oxt ‘Oxt ‘Oxt 5-7+
KIBO (http:/ /kinderlabrobotics.com/) Oxt ‘Oxt Nat 4-7
e-ProBotLab Nat Nat Nat 5-14

To Paokd epeovnTikd mPOPAnpA mov evromieTal oe ALTEG MOV KLPIWG APOPOLY MAldLd
PoOoXONKIG NAkiag etvar ot eotialoov oe éva amod ta OLO ONUAVIIKA PEPH TOL
OLOTHPATOG: TA MEPLOCOTEPA ELVAL ETOLA POUIIOT TTOL ANA®G TA IPOYPAPPATiCeL 0 XP1joTng
my. BeeBot (https://www.bee-bot.us/) kat Thymio (https://www.thymio.org/en), eve
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KAIOWd PIIOPEl VA TA KATAOKELAOEL OT1) PAOT MPOKATAOKEDACHEVOD DAKOL 1L.X. Cubelets
(http:/ /www.modrobotics.com/cubelets/) xat Lego Wedo.

ZOVEN®G, TA OLOTHATA aLTA eite eotlalovv OTo OXedAopO KAt TV LAoIoinon g
POHUIOTIKIG  OLOKELN)G Kdavovtag xprjon puwag vmapyxovoag (logo-like)  yAwooag
IIPOYPAHHATIONOD gite €0TIACOLY OV AVAITLS TG YA®OOAG IPOYPAPPATIONOoD, 1) omola
npoopiCetal yla KAIolo eRIOpKA Oadéollo popmoT g HEPOG TOL OLOTPATOG. A0 T
OOVTONN aUTI) AVAADOI IPOKVITTEL OTL OV DIIAPXOLV ALTH) TI) OTLYHI] TAATQOPHES Ol OIoieg
XPNOWOIolobY DAKO KAt AOYIOHIKO AVOIKTOL K®OKA (open source) KAt TALDTOXPOVA
Iapéxoov T dovatoTTa KATAOKEDI|G KAt IPOYPARPATIOHOD dLTOKIVODHEV®Y POUIOTIKOY
KATAOKEL®V. 210 NAAiolo avtd oxediaotnke 1 mhar@oppa e-ProbotLab, 1 omoia oovdvadet
Vv nhakéta Arduino (emeSepyaotig avolkTod K@K XApNAoD KOOTOLG) He £va eDXPNOTO
IPOYPAPHPATIOTIKO TePPArov (YA®OOd OITikoDd Ipoypappatiopod tomoo Logo).

H yAwooa mpoypappatiopod g matpoppag e-ProbotLab etvat aveSaptntn Aettovpyikon
KAl DIIOAOYLOTIKOD ODOTATOG KAl EMTPENel v Kabodrynon popmot péo® aobPPATon
Owtvov. ITapéyet 1o LAKO KAt T0 IPOYPAPPATIOTKO IEpPdalov yia 1 Onpovpyla
aLTOKIVODPEV®Y POPIIOT KAl TO MAday®mywkd TAAiolo £vtaldng Tovg OtV EKITaIOeDTIKI)
owadwaoia. ITpoogépet ovvenmg otovg pabntég T Svvatotnta va acxoAnbodv pe v
texvoloyia oe tpla emimeba: mwg va dnpovpyodv, meg va xepifoviar xat nmg va
XPNOOIIOODY DIIOAOYIOTIKI) KAl pOopIotiki) texvoloyia. To ooykekpipévo mhaioto padnong
elvat onovOuATo, Sexvaviag amod Opaotnplot)teg Pdbnong Ipoypappatiopod pEow
KaBoO1ynong evog popmoT £mg T SNPovPYIa TOD AVTOKIVODHEVOD POPIIOT HE T XPLon TS
m\at@oppag Arduino. Emtpénet tyv avarmtodn) g mpoypappaTioTiKig IKAVOTNTAS KAt TOD
XEPLOPOD TG POUIIOTIKI|G TEXVOANOYIAG EV® €DVOEL TNV IIPOOLYY10I] BACIK®V EMOTHOVIKOV
nediov, onwog Pvowkr), Texvoloyia, Mnyavikr] kat Mabnpatika (STEM). Ztig emopeveg
evOTNTEG MEPLYPAPETAL AVAALTIKOTEPA, 11 oxedlaon Kat 1) LAOIOINGCI NG POHIOTIKIG
m\atpoppag e-ProbotLab.

APXITEKTOVIKI GUOTAHATOG

Emiokonnon cuotnuarog

To e-ProbotLab otnpiletat oe éva apyitekToviko poviélo, To omoio amoteAel pia pifn amo
Ola@opeTiKég TeXVONOYieg, Ol Omoieg IMEPLYPAPOVTAL OTO MAPAKAT® oxnpa (Zxfpa 2). To
obompa anoteleitat anod Tpia dapopetikda apbpopata: a) to apbpepa g denagr|g, B) To
apbpepa g POPITOTIKI)G KATAOKEDI|S KAt Y) To dpbpopa emxowvoviag.

4. The vehicle buffers the commands and
runs one command at a time

1. Student creates his program
according ta the given route

Zxnpa 2. ApXITEKTOVIKI] OVOTHHATOG
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Apxikda o pabnm)g péoe g Web dienmagrig Onpovpyet 1o mpoypappa-Stadpopr) moo
emBopet pe Paon ) dpactnpotata nov toov diverat. Katd 1) didapkela g Snpovpylag o
pabntrg €xet ) SovatdTTa va TPOIIOIOU|OEL TO HPOYPAPPA TOL eite Slaypd@oviag KATIolda
evtolr) kivnong eite alAdfovtag ) oelpd g péoa oTo MPOyPAappd. 211 ovvEXeld, o padntrg
propet va «tpede» 1o mPOYPAPa oL €xel ONHIOVPYIOEL KAl va apyioel va mapatnpet )
POHIIOTIKI] KATAOKELY), I OIOla avamdpdyet to npoypappa-otadpopt). O padnt)g mepipévet
va Set To AroTEAeOpA TOL MIPOYPUHRHATOG TIOL ONpIoLPYIOe VA eKTeAelTAL ATIO TI) POUIIOTIKY
kataokeor). Ta otadia alnAenidpaong Ttov pabnt) pe ™ Olemagrn prmopovv va
Kataypagoov pe Tt dovarotta screen capture moo éxet mpootebel oty vAomoinon g
otertagng. To video avtd pmopet va xprotpomnowmndetl ot ovvéyela yia avdaAvor) ToL TPOIIoD
OKEWYT)G TOL ITAOOL Ao TOV EKIAOEDTIKO 1) KAt arod To 1610 to matdi.

H emkotvevia mpaypdTtonoteital péom acvppatod SiKTbov, oto omoio eivat oovdedepéveg
TOOO 1 TEPPATIKI) OLOKELT| OtV oroia dovAedetl 0 pabntr)g 00O KAt 1) POPITOTIKI] KATAOKEDL).
H popIotikr) KataoKevr) pe Oelptako Tpommo AapPavet oe KATaANAL Hop@r| To IpOypPappd-
Sadpopr). ArmoOnkevet to mpoypappa tomxa (buffering) xat extelet v kdbe evioln) tov pe
kdmowa xpovokabvotépnon wote va divel ) dvvatomta oto pabnt) va avriingbel tig
empépong evIoAés. A@od AdPet TV avatpo@odoTnor amod TV eKTENEOT] TOV EVIOAQV AIIO T1)
POUTIOTIKI|] KATAOKEDY| 0 pabntr|g propel va avadnpiovpyroet 1o npoypappa-diadpopr) Kat
VA TO elaveKTeAéoel. ZTr) obvéxela avalvoviat ta tpia Stagopetikda apfpopata Ttov
OLOTIPATOG.

ApBpwya diemapng (interface module)

H 6tenagn mg mhatgoppag (Zxnpa 3-aptotepd) amotelel To péoo alnlemidpaong Tov
pabntr) pe To oLOTHA. XTO IPOTEWVOHEVO HOVTEAO 1) EMKOWVAVIA VAL YPAPLKI) [ OITLKEG
eVTOAEG Kat 0 pabntrg propet va emhéyet v evtolr] mov Oélet eite pe yp1)or MOVIKIOL av
HIpOKettal yia otabepd 1) Qopntd DIOAOYLOTH €ite Pe TO XEPL av MPOKELTAl Yid KWV
ovokeor). H avaykn avtr npoxdirtet amo myv an\otyta v onoia Oa mpénet va Statnpet to
ovotpa kabaog Ta madid oe avty TV nAkia dev 0a mpénet va emgoptifovrat pe o PApog
ekpdOnong xpnong plag OLOKOANG YADOOMG EMKOVOVIAG, ON®MG yld Mapddeltypa 1)
mAnKTpoAoynon eviodav. Etot o pabntrg prmopet edkoAa va oépvet kat va agnvet (drag &
drop) o ei60g g evtoArg mmov embopel. EmmAéov pmopet va avaovvtdaooet To Ipoypappd
Tov aAdadovtag ) oelpd TV eVIOA®V Kat IdAt pe ) drag & drop Svvatomnta. Etot tov
Otvetat n Sovaromrta va {avaoke@Tel TG evépyeleg ToL KAl va avabemproet mpwv v
OPLOTLKI] EKTEAEOT) TOD TIPOYPAPPATOG,

H avalotikr) meptypagr) tov Ipoypappartiotikod neptBaAloviog, kabmg Kat pia mAnpng
adtohoynon g matgopuag e-ProbotLab pe pabntég, mapovoialetat oe covagr) epyaocia
(Naxog x.a., 2016). Ao v adloAdynon avtr) IPOKLIITOLY eVOIAPEPOVTA OLUIEPACHATA
ya Vv eoxpnotia g Slenagrg Kat T dovatotta Xprnong g amo pikpodg padntég.
Edwkotepa, ta amotedéopata g Nawdaymyikng aStohoynong Oeiyvoov OTL 1] POPIIOTIKI)
m\at@oppa eival KatdAnAn yia v nhikia 1oV nadieov oty omola amnevdvvetdal eve To
oLOTNPA PALVETAL EDYPIOTO KAl AEITTODPYIKO.

Eidn eVTOAWY MPOYPAPUATIOTIKOU TTEPIBAAAOVTOG
e Evtolég xatevbovong: H popmotikr] Kataokevt] Kiveital pIpootd, mow, aplotepd,
decia.
e Evtolég Apxrg/Télovg Ta va ohoxAnpmbel éva mpoypappd KAt va Propéoet va
exTeleoTel mpémet va SeKvdet pe Pia eVTOAT] apXr|g KAt va Afjyel e Pia eVTOAL] TEAOLSG.
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e Evtolég Brjpatog: O xprjotng propet va kabopioet mooeg gpopég Oa exteheotet 1 kabe
eVTOAT).

o Evtolég Extéleong, adeiaopartog pvrpng: Koopnt extéleong npoypdappatog, Koopnt
dlaypagrng-adeldoparog pvipng Kat enavévapdng onpovpyiag mpoypdppatog. O
pabntg agod oNokAnP®OoeL To MPOYPARHPA TOL HIIOopel va To TPeSel matovVTag to
avtiotolyo Kooprt run g oterna@rg. ITatmviag To KOvpmt run To COCTHA POPTM®VEL
0TI POPIIOTIKI] OLOKELL] TO MPOYPAPPA KAl avTI) TO eKTeAel ekTeA@VTAG akoAovOlaxda
T1g eVTONEG T pia petd v alAn). Emiong pmopet o pabntrg va diaypdget pia evioln
av avto kpivel anapaitnto oe KAToo onpeio g avdamtodng g Avorng tov. Avtod To
MIPAYHATOIOLEL TAT®VTAG O €101KO ONjelo X OTO MAV® 1EPOG NG EVTIOATG.

Aopn EvtoAng

H 6opr) too pmhok eviolrig (Zxnpa 3-6e§ud) amoteleital anod tpia pépn. To mpwto pépog
elvat o xeyp1otrg dtaypa@rig g evioAr)g, o omoiog divet Tr) GLVATOTNTA OTO XPNOTN vd
olaypd@et TV evioArn amno tn otoifa evioAov. Av o pabntrg diaypdyet pia evioAn) Oev €xet
m Sovaromrta va v enavagépel. To Oedtepo pépog g eviolrg eivar o apifupog
ENAaVANPedV TG €VIOA)G OTo omoio o padntrg pmopet va emhéder mooeg @opég Oa
enavahngbel amod T POQIOTIKI) KATAOKEL) 1| OLYKeKppévn evioAr). To tpito pépog trng
evtolrg eppavilet to eidog g evioArg 1 omoia Oa exteAeotel pe OXNEATIKO TPOIO MOTE O
pabntg va avtihapPaverar my evépyeta g Kabe evioArg. Télog, 11 evioAr] eivan €tot
Sopnpévn ®OTe va propel va emAéyetdal KAt vd perakiveitat ot otoifa eviolev amd
onolodrjrote onpeto embopet o xprotng (drag & drop dovatomta).

EmAoyn kataypagng 00dvng (Screen capture)

H m\atgoppa divetl ) Sovatotta KAtaypd@rig ToV Kivijoeov tov padnty péxpig 6tov va
exteNéoel 1o mpoypappda tov. H Svvatomra avt) dnpiovpyetl éva apyeio xataypa@rg
obovav, To omolo €xel Kataypayet Tig evépyeleg alAnAemidpaong Tov pabntr) pe tn) Steragr).
ZT0X0¢ avTyg g emuAéov Aettovpyiag eivan va pmopei o ddokalog va napakoAovdet Tov
TPOIO OKEWIG TOL Pabntr) {explg OTov OAOKANPGOOEL O TeEAeDTALOG TO IPOYpappa-otadpopr).
‘Etot, 0 exnaideotikog propet va avtiln@Oet mbavég G0OKOAiEG ITOL PITOPEL VA OLVAVTIOEL O
pabntig. Avtov Tov TOHov Ta petadedopéva pmopovv va xpnotporoudovv amd Tov
ekIadevTIKO ®OTe va oxedtdoetl dpaotnplotnTeg KataAnAeg yia kabe padnt.

Zxnpa 3. (aprotepa) Aenaer npoypappartiotikoo nepiparlovrog, (dedia) Aoprn block
£VTONIg
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ApBpwpa poumotikng katackeung (robotic construction module)

H popmoTikr) Kataokeor| g TAAT@oppag amoteheitat amnd éva single-board pikpoeheykTr)
Arduino, O&nAadr) pia am\r] pNTPKI] DAAKETA AVOIKTOD KQOOIKA, HE EVOMHATOHEVO
Hikpoeleyktr] Kat €10000v6/e§odovg. TTavem oty mAaketa eyovv cvvdebel dvo Prpatikot
K trpeg (stepper motors) tomov 28BY]J-48. Avtod tov €ld0OLG Ol KIVNTPEg PIIOPOLY Vd
exteAéoovv 512 Prjpara avda ImeploTpo@r), yeyovog Imov Ipoodidet peydAn axpifeia
neplotpo@rs. H axpifeta kivnong kat meptotpo@r)g amotelel pia Baoctkn) amaitnon yia T
POHIIOTIKI| KATAOKELI) 08 KaOe eKTENEOT] EVTOALG.

ZuvdeopoAoyia

1o mapaxkdte oxnpa (Zynpa 4) napovotaletat 1 Paocikr] covoeopoloyia TG POUIIOTIKYG
karaokeor|¢. ['a va avtpetomotet 1o IpoPAnpa xpriong IOV Ynelakeov pins tov Arduino
OTOV €AEYX0 T®V KVITI)P®V TG KATAOKEDL|G (1] AVTLIOTPO@PI| TG TAONG), XPNOLHOIOLELTal éva
emu\éov KOKA@pA to omoto ovopdletat H-bridge.

E ("o

Zxnpa 4. Avaypappa oovOeopoNoyiag E0MTEPIKOV HEPDV

Me Bdaon) avtr 1) oovdeopoloyia Kat To avtiotol o IpOYyPApd, TO omIoio €xel popTebel oty
POHIIOTIKI| KATAOKEDT), TO POUIIOT ELVAL IKAVO VA Kiveltat prpog - miom kabmg kat va otpifet
otov agova tov 90 poipeg. Oa mpenet va onpeindei 0Tt 1 TPoPodooia NAeKTPIKLG evépyetag
mov diverat amd 1o Arduino (5v) dev eivar apketr) va vmootmpifel v kivnon tov
KW Tpov al\d kat v mapoyt| evépyetag oto Wi-Fi apBpopa g xataokevrg, omote
xpewaletat va oovoedet kat mpoobety) myr evépyetag.

AOYICHIKO pOUTIOTIKAG KATAGKEUNG KAl APXITEKTOVIKA UAoToinong

IMapaxdate @aiverat 1 Baoikr] dopr] TovL AOYIOHIKOD MOL avarrtdxOnKe yid T POPIIOTIKI)
kataokeor). H apyttektovikr moo akohovfrfnke eivat n akoAoodn: Méom tov socket mmov
eykabiotatat petadd Tov orabpod epyaciag Kat g POPIIOTIKIG KATAOKEDNG, Kdbe gpopd mov
0 pabntg Tpéxel To IPOYPAPRPA TOV, PTAVEL OTNV POPIIOTIKI] KATAOKEDY] O HOPQL) Iivaxa
Kat amobnkevetat Tto mpoypappda mov éxet Onpovpynoet. 'Eva mapdadetypa tétotoo
npoypdpparog eivat 1o &8¢ [Start, F, F, F, R, F, F, L, Stop]. Zt) pepid g pOHIOTIKIG
KATAOKEDI|G MIPOOTIEAADBVOVTAL Td OTol eia tov mivaxd, éva kdbe gopd, xat avaloyd to
OTOlYEl0 TTOL MPOOTEAAVDVETAL, eKTEAEITAL 1] AVTIOTOLKN) EVEPYELd — OLVAPTNON HOL E€xel
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optotel. Etot yia mapdaderypa av npooneAavvetat to ototyeio F tov mivaxa tote extedeitat
ovvaptnon Forward, n omoia mpoxalei kivnon g POPIOTIKNG KATAOKELHG éva Brjpa
prpootda. H popmotikyy kataokevr diabéter dvvatotta amodnkevong mirjfovg eviodmv
(buffering) xat exTéNeor)g TOLG Oe HebTEPO XPOVO.

/[*Xovaption emavadnpyg ovoxevns. H ovoviaptyon avty exteleitar emavadnmmika 000 11 ovokevy
Ppioxerar o Aertovpyia™/
void loop() {
for(inti=0;i1<100;i=i+1){
if (Serial.available()>0){
state[i] = Serial.read();

/

if (state[i] =="f') { //Edv 1 xatdoraon thg oovdpThong eivar 'f' T0TE 17 OVOKELYH
drive_forward(); // mpémer va kivnBel pmpootad éva Prpa omote ekTedeitar 1

} // drive_forward

/

ApbBpwpa enikotvwviag (Communication module)

INa mv emxowovia tov empépovg otolyel@av Tng Mat@oppag (otabpog epyaociag xat
POHIIOTIKI] KATAOKELT)) TG epappoyrg eméxdnke n Avon g aovppatng Siktvwong. H
ovyKekppévr) amaitnorn) 1€0nke kabog Oa mpémet ot pabntég va propovv va alAnloemidpoovy
He ) ovokevr] oto peyaldtepo Pabpod eveliiag, otolxeio To omoio MPOOPEPEL 1 ACLPPATH
emkowvevia. O Aoyog moo Oev em\éyOnke kamolo dAAo eidog emkowveviag Omeg ILY.
Bluetooth, etvat n peyaidteprn kdAvyn nov napéyet o diktoo Wi-Fi oe oxéon) pe toog aloog
Tomoog diktdov kabwg kat 1 Svvatdtnta moAamArg pooPaocng armd SlaPopPeTiKA &idn
ovokevav. To Bluetooth mpotokoANo amotelel evarhaxTikr Avon kabog mpokettat yia pa
@POnvotepn epmopwkry Avon oe oxéon pe o Wi-Fi xat to omoio Sev amattel v vmapén
evOuapecov petayoyéa (router). [Tapola avtda dev amotéleoe v mpdTn) emhoyr) Kadog to
Wi-Fi amotelel pia omnpeoia n omota omdpyet kat vrootnpifetat ndn oe xabe eAAnviKo
oxoAelo pe amoTéAeopa va pnv XPeldadetal emmAEoV enEvOLOT 0TV ayopd TOL eSOMOO0D.

Zuvoyn

H mAatgoppa e-ProBotLab (Early Programming Robots Laboratory) xpnotponotet bAiko xat
AOYIOpIKO avOIKTOD K®OKa (open source) Kat MAPEXeL T OLVATOTNTA KATAOKELHG KAl
TIPOYPAPHUATIOROD ADTOKIVODPEVOV POHUIIOTIKGOV KATAOKED®V ODVODLAGOVTAG TV MAAKETA
Arduino (pkpoemneepyaotig AvolKTod KOOWKA YApnAod KOOTOLG) pe éva ebXpPnoto
HIPOYPAPHATIOTIKO TeptPaAlov  (YA®Ooa omtikod mpoypappdtiopod tomoo  Logo).
IMpoxettal yia éva meptarlov pabnong mpoypappatiopod Katl PORIIOTIKI|G, TO OmIoio propet
va xpnotporowndet amd pabntég g vIoXPeTIKg exnaidevong (amod vimayayeio éog Kat
yopvdoto) napéyovtag ) dovatotta otovg pabntég va acxoAnbovv pe v texvoloyia oe
tpila eminmeda: mog va dnuiovpyodv, NeG va xepilovial Kat IO¢ Va XPNolpoIolony
texvoloyia. H kawvotopia tov e-ProBotLab éykettat otov xataMnAo covovaopod vAkod
(m\atpoppa  Arduino) xat AOYIOHIKOD  (OITIKO  IPOYPARHATIOTIKO  IeplBdAAov)
IIPOCAPHOOHEVO Y pabntég amnod 5 éag 15 etov. To meptparlov adioloyr|fnke amnd mada
IIPOOYOANIKI|G KAl IP®TG OXOAKIG NAkiag (5-7 etwv) pe Pacikod okomod T Olepebvron
€0XPNOTIAG KAl TG HAOAYOYIKNG KATAANNAOTNTAG TI)g POUIIOTIKIG MAATPOPHAS 1) omoid
nepAapBdavel POPITOTIKI) KATAOKEDT| KAt HEPIPAANOV MPOYPAPHATIONOD PEO® HLag PeNETNg
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nepimwong. I'a ) ovAAoyr| Tov 0edopevev opyavadnke katd \AnAn Sidaktiky) mapéppaon
Kat yprotponoumifnkav @vA\a epyaociag kat video katd ) dwadikaoia g epyaoiag tov
nadwwv. Ta amotedéopata g altohoynong mapovotdalovtat oe oovaer epyaocia (Ndakog
K.a., 2016).
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