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Hepiinyn

H o0vdeon tov mpaypatikod kOGpHov pe tov 1deatd tov vroloyioty, Physical Computing, o-
motehel Evav ydpo e LeYOAN cLUPOAY 0TV ekTaidevoT emTLYYAvOVTIS VYNAO Babud padn-
ong. 'Etoy, éxet avantoybei pio mAnbodpa epopproydv Kot Tpotdceny Eviaéng ovaAoy®v cu-
omUdtOV ot JdaKTIKn dradikacio, TOGo Y TV avénon tov Pobuod g YToAoyloTikng
Ziéyng tov pabnt, 660 Yo TV avarTuEn SEEI0THTMOV KO IKOVOTHTOV EMTVYOVS AVTLLETMML-
oNG TPOPANUAT@V TOV TPOyRaTKoD KOGHOV. Ot EUTOPIKES TPOGEYYIGELS [LE OVTIOTOLXO VAIKO
Kot AOYIopKd, Kobdg Kot ot Tpdmol Evialng Tovg o€ BelaTikég TEPLOYES TNG EMOTHUNG TNG
IImpoeopikic Kot Tov GAA®V pabnpdtov givor moArés. Xto apBpo avtd Ba acyoinbodpe pe
™ ypnon Tov cvotiuatog Raspberry Pi, pécom tov vrocvotpatog GPIO mov diobétel, kabdg
Ko TN ovvepyooio Tov pe to Arduino, oyETIKG HE TO TOPOUTAVED KAl TO CUYKEKPIUEVD, LE TV
mepintmon mov o Vot &gl oM aroktOel yia to epyacthiplo [IAnpogopikng. [epintwon
7ov dev empépel TpdcobeTo KOGTOG Yo TNV LAOToinon gpopuoydv Physical Computing kot
aVTO, 6€ EMOYEG TTOL TO KOOTOG OOKTNGONG KOl GUVTINPNGTG amoTeAEl puOLIGTIKO TOPAYOVTO
otV mpoundeta e£omAo oy gvOg GyoAEiov.

AéEeig khewond: Physical Computing, Raspberry Pi, GPIO, didaokoiio ITAnpopopikng, kov-
GTPOVKTIBIOHOG

1. Eicaywyn

210 mAaicto dwackariag g [TAnpopopikie, aALd Kol TV VTOAOITOV pobNUdT®V,
TPOKEWEVOL VO EMTELYHOVV 01 S10aKTIKOT 6TOYOL Kol Vo BeATioTomoNn 0l TO YVOOoTIKO
OmOTEAEC LA, Ol EKTOdEVTIKOL Paprdlovy d1dpopes TadUy®YIKEG TPOGEYYIoELS Kal
OaKTIKEG HEBOOOVE, YPNOLOTODVTIOS KATAAANAO €pYyaAeio. AOYIOUIKOD OAAGL Kol
VA0V, AVTO, G€ [0 TPOCTADELD KOTAKTNONG TG YVAGCNG Ao TO0 Hanty, TV omo-
Ktnomn de€lomTaV, TNV avamTuén TS SNUIOLPYIKOTNTOS Kol Yio To pofnpata [TAnpo-
QOPIKNG, TNV KOAALEPYELD TG YTTOAOYIOTIKNG KEYNG TV Lobntdv. O Pacikdg xdpog
OV TPOGPEPETOL Yl TNV VIOSTNPIEN TéTolV dpdoemv gival to epyactiplo [TAnpo-
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(POPIKNG, TOV UECH TOV KUTOAANAOL GUYYPOVOL DAIKOD KOl AOYIGUIKOV WTOPEL Vol
VoG TNPIEEL TIG AVTIOTOLYEG OPUCTNPLOTNTEG.

2T1G UEPEG UAG TTOV OL OVAYKES AOY®, TOGO TV TPOYPUUUATOV CTOVODV OGO Kol TMV
EMTAYDV TNG GVYYPOVNG OOAKTIKNG TOV OVTIKEIEV@Y £xouv avéndel og ypnon Néwv
Teyvoloyldv, n KatdoToon ToV epyacTnpiov amoteAiel BOCIK CLUVIGTOGH GTN 0100~
okaiio Tov podnuatov. H doun tov, Kabdg Kol 1 TotdTNTA Kol TOGOTNTA, TOV TOPE-
YOUEVOL €COTAIGHOV, UTOPEL VO OMOTEAEGEL EVIGYVTIKO 1 OYl TOPAYOVIO OTIS TTPO-
ondbeieg emitevéng TV SBUKTIKOV 6TOXWOV, 10laitepa TOV ekmandevTikod [TAnpopo-
PIKNG. AVTA, PE TO KOOTOG amOKTNoNG, avafdduiong Kol cuVTAPNONG Vo OTOTENEL
onpepa Tov mAéov KaboploTikd mopdyovra. Me tov kabnynt [IAnpoeopikng kdplo
AmodEKTN TPOPANUATOV Kol dvokoAl®v. [TapdAinia, pepovouéveg Tpoundeieg mol-
ADOV GYOMKOV LOVAS®V amd Epya EMLTEIVOLY TO, TPOPANLLOTO KOL Ol OITOCTAGLOTIKEG
avafobpicelg maiood e£omMopol kol dwpeéc and d1dPopovg Popeig Tov dev 0KO-
AovBnoav po cuvolikd eviaio oxediacn, 00MyNoav Gg o KATAGTAON [T TKOVOTOL-
TIKY] 1660 mocoTiKd 060 moloTikd. Katdotaon mov €xel og ocvvénela va, ennpedlet
apVNTIKG TN S100cKaAi.

O1 véeg Ta0¢€lg 6T0 Y®po G [TANpoPopIKng Kol TMV CLCKEVMOV EMKOVOVIOG, OAOEVAL
Kol TEPLG0TEPO Pacilovial 6N Yo, POPNTMOV GUCKEVMV KOl GTO OVTIGTOL(O Aoyl
oUKd Tovg. O1 GLGKEVEG AVTEG ATOTEAOVVTOL OO Ui, KAPTA, LE OAEG TIG LOVADEC EV-
COUATOUEVEG GE QUTIV. XYEOIOGT TOL OVAAOYQ PE TIC SLVATOTNTES TG, €XEL WKPO
k66106, avumapéio oxedov PAAPOV Kot HIKPES ATOLTHCELS EVEPYELLS, TOPEXOVTOG OV-
Tovouia yio opiopéveg ypNoelc Toug. TIoAAEG amd TIC GVOKEVEC AVTEG, EMKEVIPOVO-
VIOl GTNV EMKOVOVIO LE TOV TPAYUOTIKO KOGHO, GAAEG OTOTEAODY VITOAOYIGTIKG G-
OTAHOTO, EVD KATOIEG KOADTTOVV Kol TiG 000 katnyopies. Edd, cuvavtdape didpopeg
ETOIPEIEG TOV JPUGTNPLOTOLOVVTOL GTOV EVPVTEPO YDPO TNG TEYVOAOYING KOl KOTO-
oKkeVAlovV EUTOPIKA TETOLN TPOTOVTA, OTMOC POUTOTIKY, CLUGTILOTO VTOCTNPIENS O~
vayvopiopévev pebodoroyimv, onwg 1 STEM, pe vtoroylotég 1| IUKPOEAEYKTEG KAp-
TaG KoL YOpNA0h KOGTOLG,

v eEANVIKN eKaidevoT, e PAGEL TO TOPATAV®, VIGAPYEL 1| AVAYKN Y1o. TN d1ddoon
g ADONG AmOKTNONG: @) VTOAOYIGTIKMV GLUGTIUATOV KAPTOG YAUNAOD KOGTOLG Kol
B) piKpoEAEYKTAOV TOPOUOLOG OPYLTEKTOVIKNG. AVTO, TOPAAANAL LE TN GLVEYN KOTA-
Oeon a&6AoywV TpoTdoE®V EVTAENG TOVG 6TN JBOKTIKY TPAEN, KaOMOC Kot Tnv opbn
EKUETAAAEVCT] TOV OTOTEAEGUAT®V YPNONE TOVG.

2100G mopambve 600 AEoveg EpYETOL VO GUVEIGPEPEL TO GPBpPO aVTO, Le TPOTAGELS
£€vT0&nG 6T0 J100KTIHPLO TOV VTOAOYIOTIKOD GUOTHUATOG Kot piKpogleykTh Raspberry
Pi, aAld kou tov pikpoeieyktr Arduino. To apbpo dapbpmdvetor wg e€ng. Ztnv evo-
mra 2, ®eopntikd & texvikd vToPabpo, avalvoviotl OELOTO GYETIKA LE TA OVAPEPO-
peva avtikeipeva, v oty evotnta 3, Ipotdoelg epappoydv Physical Computing,
TAPOLGIALOVTOL TPOTAGELS EPAPUOYDY GE TPOYPUUUATIOTIKO TtepiPdAlov Python ko
Scratch pe i avapepoueveg povadeg, Télog otnv evotnteg 4 katatibevtat otoygia
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oo TNV EUTEIPIN YPNONG TOVG, EVD GTNV 5 aKOAOLOOVV TO. AVTICTOLY0 GUUTEPAGUATO
Kol 1 pEAAOVGO gpyocial.

2. Ocowpytind & teyviko vmofalbpo

2.1 Physical Computing

Me oxomd v avantuén vYnNA®V oroTelecudTOV nanong, ot dpactnPloTNTEG OTOL
o uadntg dnuovpysi (Anderson et all, 2001) mpénel va éxovv kvpiapyn 0éon oto
oxedlouo patnuatov. Meta&d tov OpacTnploTHTOV pe VYNAO TTOWOTIKA EMITEDO,
glvar autég mov oyetilovial Pe XEPOTIUOTH OTOTEAEGUATE TOV PVGIKOD KOGUOV, TTE-
POV OVTAOV TOV 1OEATOD TOL VITOAOYIGTY], KOTAGTOOT) TOL KOAOTTETAL, Od TOV KOOOAL-
k6 6po Physical Computing-PhC (O'Sullivan, 2014). O 6pog avtdg miotevovus OTL
glvar guputePog Tov Gpov Poumotikn, 6mov cuyvd meplopileTol 610 AVTOVOUO OVTL-
Kkeipevo. Mo Ko 0 Opog 0gv £xel OKOUN IO ETIKPATOVGO EAANVIKT HETAPpPOOT), Oa
YPNOUOTOLOVUE GTH GLVEXELD TOV 0yYALKO 6po. T'a va emttevybodv kotoaotdoeig PhC
amorteiton amd 10 GHOTNE VAIKOV va £XEL TI SLVOTOTNTO EXIKOVAOVIAG LLE TO PLGIKO
KOG, TPAYLLO TOV YIVETOL HECH EWOIKAOV SODAMV ETIKOVMOVIOG TOV GUGTHLOTOG TOV
déyovtal 1} GTEAVOLY GTLOTOL ATtO/TTPOG O1APOPOVG anctnTPEC.

2.2 Yvotiuata kapTag, Youniot KO6TOVS

Koatd kaipoidg £yovpe cuvavincel 16popo GLGTHLOTA TOV GVYKEVTIPMOVOLV TIG LOVA-
de¢ toug og pia Paokn kdpta. TEtowo cvoTirata cuyvd Bpickoviav evoopaTouéva
o€ dAa (embedded systems) pe moucidlovg porAoLG, 1 Kot amoteAovsay T Pdomn evog
Tpoo®TIKoL voloyioth. Ilpdcpata 1 teyvoloyia avtn £xel eMKpPATHOEL O KOO e~
PVEG GLOKEVEC, OTMC Y10 TOPAdEYa elvar kot Ta KivnTd TNAEQwva. [ToAAd o amd
TOL GLGTNHOTO CVTHG TNG KATNYOPIaG GLYKPOTOUV VAV IKPOEAEYKTY, LE OUVOTOTNTEG
VAOTIOINGTG TOKIA®Y EQUPLOYDY, OO POUTOTIKG GUCTHUATO 1 YEVIKOTEPO, GUOTH-
HOTO OUTOLOTICHOD KOl EAEYYOL, AVAYVAOPIONG KOTAGTACEWDY TOV QUCIKOU KOGLOV.
v katnyopio ovt emikpatel o pikpogheykthg Arduino (Arduino, 2016), ctov o-
moilo avagépetal NON Evag PeYOlog aplBPoc S10UKTIKMOV TPOTAGEWDY KOl EKTOIOEVTL-
KOV €@apuoymv. AALa, amoTeAOVV £VO VTTOAOYIGTIKO GUCTNO TEPIEXOVTOS KO VITO-
GUOTNHO EMKOWVOVIOG UE TO QUGIKO KOGHO, UE TPOPAVT] TI dVVATOTNTO, AELTOVPYing
TOVG VIO OPOLG KOl GTO POAO TOL HiKpoeAeykTh. 'Eva 1étoto ovotnuo eivar to
Raspberry Pi (RPi), mov €yet duvatdtra vionoinong PhC pécwm tov vrocuotiuotoc
tov GPIO.

> ovvéyelo, Oa avapepBolpe, Yo Adyoug duVaTNg EKTacNC ToL GpBpov, ETAEKTIKA
pUoVo Ge E101KA YOPUKTNPLOTIKA TOL cvoTiHaTog Raspberry Pi yprowa yio tovg 6Ko-
7oVG TOL Gpbpov.
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2.2.1 Raspberry Pi, y dierapi GPIO koax PhC

To obvotnuo gpeoviotnke o 2012, kot ofuepo Ppioketor oty ékdoon Raspberry
Pi3, ModelB, (RaspberryPi, 2016), evd diabétetl yopaktnploTikd to omoio o€ KaOe
£K00G1 TOL PBeATIOVOVTOL, [LE TO KOGTOG TOVL VO, TaPaUEVEL oTaBepd. Mia amd Tic on-
HavTIKOTEPESG Kovotopieg Tov RPi, 0nwg mpoavapépape, ivor 1 diemaen tov GPIO
(General Purpose input/output), mtov ota tehevtaio poviéda RPi2, RPi3 kot RPi Zero
amoteAeiton and 40 akidec (Pins) (Raspberry GPIO, 2016). Méow avtrg emttuyydve-
TOL KO 1] ETKOVOVIO PE TO QUGIKO KOGUO, SuvaTOTNTO TOV UeETAPPAleTol GUese Kot
o€ KOGTOG,.

H tpéyovoa dovopun AX Raspbian (Raspbian, 2016) vrootnpilet to yepiopod g die-
wapng GPIO cg didpopa TpoypouuaTioTikd TepiBAAAoVTa, aVAUEGO GTO 0ol Elvat
Kot To TEPIPAAAOVTA-YADGGEC TTpoypappaticpnod Scratch kot Python mov ypnoiuo-
TOLOVVTOAL GTO TPEYOVTO, OVOAVTIKA TTPoypdupoTe orovdmv tov I'vpuvaciov kot Tov
Emayyeipatikod Avkeiov avrtictoyyo.

2.2.2 Raspberry Pi kou Arduino

To Raspberry Pi pmopel va cuvepyacOeil ToA) omoTEAECUATIKA KOl LUE TOV JUKPOEAE-
vkt Arduino. AtachHvoeomn Tov KPIveTal opKETA oKOmTUN dTav £xovv Mo avamrtuyOel
EQUPLOYEC VAIKOV/AOYIGIKOD Thve oto Arduino 1 amotteiton pio ypryopn pébodog
ynoeomoinong Twv 6edoUEVEOV amd TOV 0VOA0YIKO KOGHO TTov pog tepilBaiet. H mapa-
Thve O1060vOEST EVOETKVUTOL VO YIVETOL, TOVAUYIGTOV Y10, TOVG GTELPOVS YPN|OTEC,
uéom kamotag and tic USB Bdpec tov RPI. v mepintwon akpifdg tng dochvoeonc
tov Arduino pe 1o RPi, 0 Arduino yivetoar cuvifog aviiinmtdg omd 1o meptBaiiov
tov Raspbian w¢ pio copPatikny 60pa  omoia Ko pmopel va TOYEL TNG KATAAANANG
dwayeipiong péom tov mepaiiovtoc g Python, pe yprion tov avdioyov apBpdpo-
T0¢, Yo Topddetypa tov pySerial (pySerial, 2016).

2.3. A10aKTI|P10, DTWOLOYIGTES KO HIKPOELEYKTES KAPTOS YOAUNL0D KOGTOVS

"Etot, motebovpe 01t petad towv Acemv Eviaéng vEov eE0mAMGOD -DAKOD Kol Aoyl-
GUIKOV- OTO EPYOOTNPLO, TPENEL, TEPAV TNG CLUPATOTNTOG EVTAENC GTO TPOYPOLLLY
OTOVOMOV, Vo koAovBol e povTéda Ta omoia va, lval, EVEAMKTO OOTE VO TPOCAPUO-
Covtol o1V MOKIALIL TOV VEIGTAUEVOV EEOMMGHLOD, JAXEPIGILO MGTE VO, EANYIOTO-
010UV TO AMOLTOVUEVO ¥POHVO CLVTHPNONG KOl XAUNA0D KOGTOVE, (DOTE VO UNV ML~
Bapdvovv onpavticd to dabécipo tpotimoloyioud Tov ooAgiov.

Koatd cvvénela, kot Letd amd apkeTEC MPOTAGELS ¥PNONG TOV, KABMG Kot EKeivn NG
£Qapuoyns tov og oyolreio (Aovkdrog, Xorinmanadomovlog, Mrekeoidhng 2016),
Bewpodpe mo to cdomua RPI gival katdAAnio, vd tpodmodécelg PéPara, yio €o-
MGG S1daKTNPioV.
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3. Ilpotaaceis epapuoymv Physical Computing

2V evotnNTo aLTN TOPaTiBEVTOL KOl TEPLYPAPOVTOL GEVAPLL OPACTIPLOTITMV EPOP-
uoyng PhC pe RPi/Arduino kat Python/Scratch.

3.1 Xpijon RPi kou Python 6& AITY mpoypopupaticuod EITA.A.

Tpw v mepypapn opiopévev dpactnplottov g Python avaeépovpe eloaywyikd,
o0tL | YAdooa mpoypouuatiopod Python ypnowonoteiton Hon and to 2015-16 t6c0
o B’ t4én tov Enayyelpatikov Avkeiov (ETTALA.) kot oto pddnupe Apyég Tlpo-
ypappaticpov tov Topéa [TAnpopopikig 6co kot ot I T4én, oto padnua yevikng
nmondeiog Eroayoyn otig Apyég Emotiung tov HY dhov tov Topémv Kot E101IKOTATOV.
Amo ™ oyolkn ypovid 2016-17, Ba ypnoiponoteitarl kot 610 maveAladwkd eEetald-
pevo puabnua g I taéng tov topéa ITAnpopopikng, Ipoypappatiopds Ymoroyt-
OTMV.

3.1.1 Awayeipion GP1O a¢ Python

Teyvikd, yio Tnv vAomoinon epappoydv PhC pe ™ yAdooo ntpoypappoticpod Python
KOl TNV OQVATTUEN OYETIKAOV OPUCTNPLOTATOV GTO TOPUTAVE HOBNUOTE, TPEMEL Vi
UTOPOVLE VO YPTCLLOTOGOVLE OYETIKEG PLAtodnKec ¢ YA®Gsoas. 'Etot, Oa avagé-
povpe 600 tétoteg Pipiodnkes. Tn Pipriodnkm mov apyucd avartoydnke, RPi.GPIO
(RPi.GPIO, 2016), péom g onoiag givar duvatdg o Eleyyog g demapric GPIO kot
™ vemtepn, gpiozero (gpiozero, 2016), n omoio emtvyydvel Evav vynidtepo Pabud
apaipeong amd TV TPAOTN Kol oty omoia Ba avaeepbovue tapaxdto. H yprion tng
TEAEVTOIOG TTPOCPEPEL ATAO YEIPIGUO GE KUKADUATO OTMG aTO TNg ekovag 1, 1 Kot
mo ovvleta pe otoryeia 6mmg: Button kaw RGB LED, Buzzer, Motor, Motion Sensor,
Light Sensor, Distance Sensor, ADC Converters (MCP3004 & MCP3008).

LED AvTioTaon

T
RN 220 Ohm

AsiToupyia akibag

ALakoTITNG

"

I| L
+11°
3.3 Volts

Ewcova 1. Koxdopo LED ko éleyyogs uéow axioas GPIO

3.1.2 Ilpotaoceis opastyprotijtwv PhC ue Python

¥t ovvéyela Ba 600el éva oevapio dpaotnprottag epappoync Physical Computing,
7oV TEPAAUPAvEL Eva amAO NAEKTPOVIKO KOKAMUN GOUP®VO, LE TN AOYIKT TOL G)1-
patog ¢ ewovog 1. Emiong o telkdg 6uvodog kdOKOG, 0 0moiog TpoteiveTal va ot-
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KoOOUEITOL OTOSIOKA HE OAOEVO KOl LIE IO GUVOETO EPOTILOTA, DOTE UE OVTOV TOV
TPOTO vaL e6TIALOVIE TEPIGGATEPO GTN GLYYPOAPT Kot BEATIGTOTOINGN TOV KoL AtyOTE-
po otV id1a v Katackevn. Kabe Adbog, adiayn 1 TpomomoincT 6Tov KMo EYEL
TEPOV EVOG UNVOLATOG KOKKIVOL YPOUATOG oTnV 006vn Tov dlepunvéa Kot GUECEG
GUVETEIEG GTO OVATTTUYLN TOL PLGIKOV KOGHov. 'Etot, ot pabntég mpoomabivrag va
ADGOLV TO TPOPANLA KOl VO ETLTOYOVY TO QUOIKO OMOTEAECHA, 0ONYOLVTOL OVAYKO-
OTIKG 01N PEATIOON TOL KMOIKA TOVG, OVOKUADTTOVTAG, TIG GUVEMELES TNG AAAOYNG
OTN POT EKTEAEGNC TV EVIOADV, TOV GUVIUKTIKOV Kol AOYIKOV AaBdV, TN ¥pNotud-
TNTO. TOV GLVAPTHGEDY, TOV TPOTO AELTOVPYIOG TOV OAYOPIOUIKOY SOUMY KoL TOV dO-
OV SESOUEV@V. LTI EVOEIKTIKEG ADGELS YpMolponoteitan n Python oty €kdoon 3 kan

N PpAodNKn gpiozero.
To apyixé mpofinua to onoio oty cvvéyeia, onwe Ga dodus, UTopeEl va. eTekTodel ue
O10p0POVS TPOTOVG, EIVOL N DAOTOINON EVOS PWTEIVOD GHUATOOOTH oxqudTmwv. 1o

mv kataokevy] aroitovvror 3-6 leds dapopetikod ypwuarog, 1 Buzzer kou 3-6 avri-
otdoeis 220 Q.

Ilivaxag 1. Eviesiktiki Aon tov fruatos 5 1ov pwtevod onuatodoty

from gpiozero import LED sleep(t)
from time import sleep buzzerRing(t)
from datetime import datetime orange[num].off()
# Avtiotoiyion axidwv GPIO # Zovaptnon Aettovpyiog onratodoT
red = (LED(27), LED(21)) def trafficLight(tRed, tGreen):
orange = ( LED(19), LED(13)) red[1].on() ; green[1].off() ; red[0].off()
green=( LED(5), LED(22) ) ; green[0].on()
buzzer = LED(10) print ('Kivnon oynuétwv oto epyoctd-
# Apyucomoinomn KoTaoTACEWDY cl0.)
red[0].off() ; red[1].on() sleep(tRed - tRed / 10)
orange[0].off() ; orange[1].off() orangeL.ight(0,tRed/10)
green[0].on() ; green[1].off() red[1].off() ; green[1].on() ; red[0].on()
sleep(5) ; green[0].off()
# Yuvaptnon Aertovpyiag buzzer print ('Kivnon Oynpdrov ot
def buzzerRing(t): Aempdpo’)
buzzer.on() sleep(tGreen)
sleep(t) orangeL.ight(1,tRed/10)
buzzer.off() green[1].off()
# Aertovpyia [Toproxari @avapiov | print ("Evapén Asttovpyiog Enuotodor).)
def orangeLight(num,t): # Kopro Eravoinmrikn Awdikacio
orange[num].on() while True :
trafficLight(10,5)
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Brjua 1o. No xorookevaotei ovantoyuo mov vo. eEOUOIDVEL EVa PWTEIVO OHUATOOOTH
VLOL TO. OLEPYOUEVE, OYTIUOTO. ULOS 000D TTOV OONYEL O€ EVO. EPYOTTATIO.

Bijua 20. llpocOéare atn ovvéyeia évo Buzzer kai kdvie allayés atov kwdiko., OoTe Vo
TPOELOOTOIEL e NYNTIKO OO TOVS TECOVS UE TPOLANUOTO OPaoHS ATYo TPIV AVAWEL TO
TPOOIVO POVAPL KO OPYIOEL ) KIVHOH TWV OYNUATOV.

Brjua 30. To povaipi fpicketar 6e 000 OTOD AEITOVPYEL EPYOTTAOLO e 3 OKTAWPES Pop-
oieg (7:00,15:00,23:00) zewv 200 mepimov epyalouévav. No yivetar owtouatn ooénon
TOV YPOVOD OLEAEVONIS TV OYNUGTWYV OTIC TTOPOTOVD DPES.

Brjua 4o. To Bijuo 3 vo, Aaufiévetar vmown uovo kota. Tig Epyaoiues nuépes, to Zappo-
TOKUPIOKO TO EPYOOTATLO EIVOL KAEIOTO.

Brjua 50. (Tpomormoinon Zevapiov). Na yiver ov{ftnon koi uelétn g mepintwong, v-
Aomoinong kot evog 200 onuatodoty o oroios Ba Ppioketor oe kdbetn Aewpopo Oo. Aet-
T0VpYEL oVYYpOVIcUEVA. e ToV 1o anuotodoty (Tivaxag 1).

Aoyw éxtaons tov aplpov n avaloTiky TEPLYPOPT KOL O KWOIKOS OAWYV TV SHUATOV

¢ doknong Ppioketar oto ocvvdeouo. https://github.com/chatzipap/CIE2016

Iivaxac 2. Kaodikag epopuoyic katoypopnc diepyouévav oyxnuatwv(HC-SR04)

from gpiozero import LED, Distance-
Sensor
from time import sleep
from datetime import datetime
# Avtiotoiyion axidov GP1O
red = LED(27); buzzer = LED(10)
sensor = DistanceSensor(echo=16,
trigger=20)
# Apyuconoinon KataoTaceEmV
red.off(); sleep(1)
# Calibrate Distance
sum = 0; print (‘Calibrating Dis-
tance...”)
for i in range(10):

d = int(sensor.distance * 100)

sum +=d

sleep(0.5)
# Apywonoinon MetafAntov
default = sum /10; count = O; state = 0
print ('Default=", default)

fo = open('log.txt','a") # Avoiée apyeio
try :
while True:
d = int(sensor.distance * 100)
if abs(d-default) <=2 :
state = 0
sleep(0.2)
if abs(d-default) > 2 and state ==0:
count+=1
red.on() ; buzzer.on(); sleep(0.1)
buzzer.off();red.off();
now = datetime.now()
rec =*,”.join( [str(item) for item
in [now,d,count]])
print (rec); fo.write(rec + \n")

state=1
except :
print ('I1/O Error")
finally :
fo.close()

print (‘the end")
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Edv embBopovpe, pmopovpe vo EXEKTEIVOLUE TO KOKA®UO KOODG Kot TO GUVOOELOLLE-
VO KOOIKO TPOCHETOVTAG:

o) 'Eva button, ®ote va mpokarécovpe évo eEmteptkd cLUPAV amd TO PLOIKO KOGHO
¢ €l0000 KOl O)l E0AOTEPIKO, OTMG e TNV DOPO TN NUEPAG 1 TNV NUEPO EPOOLADAG.
Avtd 10 Kovumi, Yoo Tapddetypa, Ba to matovse Evag melog 6tav Bo embupovos vo
dlaoyicel éva moAVcLYVOGTO SPOLO YL VO TPOKOAEGEL LETABOAN GTOVLE APYLKOVS
APOVOLG (KOKKIVO/TPAGTIVO avapt) Yio va dlevkolvvOel 1 d1€Aevon Tov.

B) Evav aweOnmipa omdstoong vaepfiyov (sensor HC-SR04). Avtd ywa vo vio-
TOCOVLE EVa PETPNTH SEPYOUEVAOV OYNUAT®OV KoLl KOTAYPOQPY| TS KUKAOPOPLOKNG
Kivnong. Xtn cvvéyela apod ekteAesTel 0 KOdKAG (PA. Tivake 2) UmopodUE Vo, ava-
Aboovpe To dedopEVA TG KIVONG KOl VO, TOL LEAETHOOVUE GTOTIGTIKA, DGTE AvAAoYQ
NV OPO TS NUEPOS N TNV NUEPA TG ELOOUAGAS, TO ATOTEAEGIATA VO AELTTOVPYHGOLY
®G AVATPOPOIOTNOT Y10 CVTOLATY SLUUOPPOCT] TOL XPOVOL SAPKELNG TOV PAVAPLOV
Ko KaADTEPT dlayElpion NG Kivnomng.

Hoepatipnon

Edv 0éhovue va ddcovue Epgacn 6g onuiovpyio dAANG KATAGKEVNG UTOPEL va
d00el wg doknon 1o 110 KOKA®HO e GAAO oevaplo (Apa Kot GAAOG KOIKAG) Y10 VoL
KOTOOKELAGOVLE, Yo Topadetypa, éva Pondd otdbuevong (parking assistant) o o-
moiog Oa mepriapPaver, nyntikn (Buzzer), potewvr (LEDs) évdeién, kabmg kot mpo-
BoAn g voAewmouevng andotacng pe character LCD Display.

Ol o Topamdve LAIKA £x00V amd EAGYIOTO MG KPO KOGTOG Kol Elval ETavaypNnoL-
UOTOLOVEVA, EVD TO KUKADUOTO €ivol E0KOAN GTNV KATAGKELT TOVG Kol EXOVV AQYL-
K6 xpovo viomoinone. ‘Etol umopovue vo enektaboldue pe povodikd 6plo owtd g
oavtaciog kot g dnuovpywotntog. IlpocBétovrag de emmAéov ototyeion otV Ka-
TOGKELY N GTO GEVAPLO, UmopoVue Vo, euPabdivovue o aAyoplOUKd KoL TPOYPOLULOL-
TIoTkO eminmedo avaroya PEPata Kot pe T ovvBeon Kot TI¢ SuvaTdTNTEG TOV HoONTL-
KOV SUVOUIKOD OAAG KOl TO GYESIGHIO TOV EKTOLSEVTIKOV KOl TOVG SIOUKTIKOVG TOL
GTOYO0VC.

3.2 Xprjon RPi ka1 Scratch ee AITX I'vpvaciov

IMo oyetikd pkpoTepec NAKiec, 0TmG ot podntéc 'upvaciov, o Tpoypappatiopnds pe
YPNON EVIOL®V o€ TEPIPAAAOV KEWEVOL EVEXEL OLGKOAEC KoL dev givorl Tdvto 1660
elkvoTikdg 0660 Oa mepipeve kavei. I'a 1o Aoyo avtd mepiPdAilovta OnTIKOD TPO-
YPOUPOTIOUOL TAOKLSIV, 6wg to Scratch (Scratch, 2016) amodeikviovtal ddOKTL-
Kd, Wwitepa amotelecpaticd kol givol ayomntd otovg padntéc. To Raspberry Pi,
o711 Raspbian gkd66€1g Aoylopikod mov wapéyel, TEPIAAUPAVEL KOL TOV TPOYPOUUOTL-
OTIKO KPOKOGHO Tov Scratch kot @uoikd vrootnpilel Tic Tpoeaveic duvatoTNTeg
ToV KaBOAw TETVYNUEVOL 0WTOV Epyoreiov, ONAadT og HopeT| TEPPAALOVTOG SLadpa-
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o1MG GLUPATIKOD VTTOAOYIOTY], LE TANKTPOAOY10, TOVTIKL Kot 000V, ZUVER®OG Uropovv
ot pantég vo ypnoiponotovy 1o Scratch péoo and to Raspberry Pi, pe peydio o¢e-
AOG o€ KOTOVOA®ON evEPYEWNG, OYKO Kol KOOTOG, Heyédn ota omoia mAgovektel To
Raspberry Pi o€ oyéon pe évav cuoppatikd vroloyiot.

Dduoikd ovtd Tov evolapépel Wilaitepa, oyeTikd e To Scratch, eivar n dvvatotnTo Vo
enektofel m ypnon Tov, TEPO AMO EVO TETLYNUEVO EPYOAEID TPOYPOLLATICUOD Yid
nepPdAlov S1adpaong GLUPATIKOV VTOAOYIOTH| KOl GE £VO OTOTEAEGUOTIKO HECO
TPOYPOUUATIOUOD GEVAPIOY OAANAETIOPAGNC LE TO PLGIKO KOGHO. AVTO EmITVYYAVE-
T, yoo v mepimtoon tov Arduino, pe mepBAAAOVIO TPOYPOUUOTIOUOD OTWE TO
S4A (S4A, 2016), evad givon 1d1oitepa EAKVOTIKN 1) VTaPEN avTioTOrNG ADONG KoL YioL
™mv mepintmon tov Raspberry. H televtoia nepintwon avaidetar axpipdg oto end-
Leva.

3.2.1 Awayeipion GPIO o€ Scratch

210 onueio awtd €pyetar 1o Raspberry Pi va cuvelopépet duvapukd, kabmg pe v
teAevTaio £€kdoomn g davoung Raspbian, tnv Raspbian Jessie, amlomotel apketd
dwdkacio tpoypappatiopod v GPIO akidwv tov, péoa akpifmg and to mepiPai-
Aov tov Scratch mov @uho&evel to idro (Scratch GPIO, 2016). Mg tov tpdmo avtd, yo-
pig oOvOeTa TPAGHETO CLOTHUATA, LITOPOVY Ol LABNTEG VO VAOTOUCOVY TPOYPOLLLLOL-
TIOTIKO KOl KOTOOKEVUOTIKG EVQAVTOCTO GEVAPLOL SLASPACNG LUE TO QLGIKO KOGLO.
[T ovykexpyéva, oto Raspberry Pi n Swayeipion tov GPIO axidwv, péco and 1o
Scratch, yiveton pe v gupeia ypnon broadcast unvopdtov. H cdvtan kot n ypron
TV gviodmv eAéyyov t@v GPIO axidwv péom tov Scratch givarl kaAd tekumplopévn
670 dkTvakd tOmo Tov Raspberry Pi, evd vtdpyovv kot KOTOTOTIOTIKG TOPAdELYOTO
Kot péoa oto mepariov tov Scratch. H cuvnOng dwdwcacia ypiong tov GPIO Eekt-
va pe evepyomnoinon tov GPIO gévanpem, Tov optopd picg cLYKEKPIUEVNS OKIdOG
¢ €i00d0 1 €060 dedopévav Kot TV avabeor TG o€ pio axida, 6Tov avtn eivat
axida g£odov. Iépa and tig Tpopaveig GPIO gvtoléc mapéyovtar Kot GAAEG TOV ML~
oTPEPOVY TNV TN NG METAPANTAG Ypovog cvotiuatog, v IP dievbvvon tov
Raspberry 1} umopovv va tpafméovv pic @otoypoio Ue TNV KAUEP TOV EVOEYETOL VO
€xel ouvoebei oto Raspberry.

3.2.2 Ilporadoeis dpactyprotiitwv PhC ue Scratch

AxoAiovBovv 300 TOAD amAd oAAG Kot koToTomoTika Tapadeiypoto PhC pe v aélo-
noinon tov GPIO axidwv tov Raspberry Pi, pésw tov Scratch, ta omoia yio Adyovg
£€KTaong Tov apBpov, Ba 60600V pe UIKPT OOOKTIKE OVAALGT. LTO TPMTO OO OVTJ,
omAd avaPooue kot offvovpe éva LED. Avolvtikotepa to LED givor cuvoedepévo
avéapeosa otnv GPIO oxida 24 ko ) yeiowon, pali pe 220 Q avtiotoon o€ oepd pe
avtd Kol ovafet kot oPnvel Yo Eva 0evTEPOLETTO, OTIMG TO TOPAdeypa blink mov &i-
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vou dabéoio oto meptParlov tov Arduino. Aemtopépeto Tov kddka o Scratch gai-
VETOL TNV €1KOVOL 2, GTO apLoTEPO PEPOG.

e ———— B=Eaccot onioserveron 1
| [T [Bromdcast/ gpiosemveron |
B sriozious ) (broadeast configisinpulldown |
: Ast] gpiozdout - o

— forever
forever T —

if gpiol8 |sensor value = [

[broadcast gpicz4on |
i switch to costume gh

| else

switch to costume sun

S

Ewxova 2. Kokdwuo, LED ko €\eyyoc uéow axidoc GPIO

310 de0TEPO TOPADELY L, EXOVTAG GUVOESEL Evay ooONTPA POTEWVOTNTOS TAV®D GTO
Raspberry, aAialovpe v eppoviCopevn popen omd Hiwo og Pdvtaoua, ovarioyo pe
T0 av &rovpe pépa M voyta, avtiototya. O aebntmpag ewtdc (pwrtoovticotacn) Ppi-
oketan pe v 6060 Tov cuvdedepévn oty GPIO axida 18. Aemtopépeia Tov KMOUKO
eoivetal oty gKova 2 610 dekl PO, evd otny ekdva 3 QaiveTal o TpOTOG GVUVOE-
omng Tov aentipa potevdTTag oto Raspberry. O aebntipag potevotntog mopé-
xel ovaroyikn £€0do petal&d 0 Volt ko 3.3 Volt ko éxel cuvdebel Taved og yneakn
€lc0d0. To yeyovog autd €xel oav anotéespo TIHEG €£630V Tov arsnTpa mov givan
mo Kovtd 610 0 va Bempovvtar Aoywkd 0", eved Tipég mov givan mo kovtd ota 3.3V va
Bewpovvror Aoywod "1, coumepipopd mov omoterEl Eva TOAD KOAO TAPASELYLO GTO
va guPabivel kaveic ot O10popd PIA0GoQIae avAUESH GE €vo, AVOAOYIKO Kol £val

yMeaKd cOGTN .

3.3V [Pinl /Red)

&

GPIO 18
(Pini2 / Yellow)

GND ([Pin6 /Blue)

Eixova 3. KoxAwuo LED kou édeyyos uéow axidog GPIO
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4. Euncipia ano v viomoinong tov PhC ue RPi

H mepintoon viomoinong tov PhC, apuyog pe to Raspberry Pi kot pe yprion tov me-
p1ailovtoc tov Scratch, Tapovsidlel To mAgovékTna 0Tl ot paBnTtég Adyw g e&ot-
KOG TO TPOYPOUUOTICTIKO aVTd TEPPAAALOV UTOPOVY EDKOAN VO GUVTAEOLY ATTAL
napoypaupata. [Ipocoyn npénet va 600l otV avTioToiylon TV SAPOop®Y 0KIOWMV TOV
Raspberry pe touvg apiBuovg tov GPIO diemapdv. A&ilel axoupa vo onueimbel ot
€0d OTav Ogv ypnolomoleiton Kamowo €101k Tpdcobetn mAakéto e aeOntpes 1M
EVEPYOTOMTEG OYEJCUEVOLG Yo To Raspberry Pi, amatteiton avénpévn mpocoyn Ka-
T TIC GVVOESELS S10KPITOV GTOXEI®V AV 6T UNTPIKN TAaKETo Tov Raspberry, n
omoia BupiCovpe o6t1 Aettovpyet ota 3.3 Volt ko 0yt ota. 5.0 Volt, 6mwg éva copfortt-
K6 ovotnua Arduino.

H Adon dacvvdeong Raspberry Pi kot Arduino dokipdotnke omd tovg pabntég oto
[IXT1A oyoAeio, ota TAGIGLO TOV ouidov dnutovpyikotyTog pe titho Kowvotopo Ymwo-
Aoylotikd Zvothpata kot Eeappoyéc, kabang kot oto pabnue e Epevvnrikng Epya-
clog 010 AvKeL0, KaTd TO GY0ALKO £T0C 2015-2016.

To RPi ypnowomombnke eniong oe AIEK katd 10 mtponyoduevo oyolkd £toc kol
o710 udOnua paxtikn Eeapuoyn, omv Ewdikomra tov Teyvikdv Awktdmv kot Tnie-
TIKOWAOVIOV Yl TN O00oKOAM BOCIK®V ALY Kol TO TPOYOPNUEVAOV EVVOIDV TMV
dktvV vroloylotdv (Aovkdrtog, Xatinmanadomoviog, Mreieoidtng 2016), aAld
Kat yio T dnpovpyio kataokevmv PhC oyetikdv pe v e1dikotntd touc. H avtamd-
Kptomn tov pabntov nTav wiaitepa Betikn. H Sdackaiio etvon og eEEMEN, Ba cuveyt-
otel M xpnom tov kat ota endpeva eEdunva kan Ba emavélBovpe pe to teEMKE anote-
AEGLOTO TNG EQUPLOYNG TOV.

5. Qounepacuata - Meilovrikol Xtoyol

H Emotmun tov Yroloyiotdv £xel amoktiost diaitepn onpocio otny ekmaidgvon o€
TAPO, TOALEG OVOTTUYHEVEG KOL [T XOPES KOl YPTCILOTOEITOL MG HECO ATOKTNGONG
YToAOYIOTIKNG ZKEYTG, DAOTOIOVTOG HE HECH AOYIGUIKOV OAAG KOl DAIKOD TO KOV-
OTPOVKTIPIOTIKO HovTéAo pabnone. Ou spapuoyéc Physical Computing amotelolv
OYVPA EPYAAELD OTNV KOTAVONON TOV APYDV TOV TPOYPOUUOTICHOD, OAAL Kot GAA®V
Oepatikdv meploymv Tov KAadov ¢ IIAnpopopikng, 6mws Yo Tapdderypo oty Ap-
YLTEKTOVIKN Zvotnudtev, oto Xvotiuate, EAéyyov, Zyedtacpod Yiukon, ZuAloyng &
Eneéepyaociag Asdopévav. Idwitepa o cuotiuato avorytic oyediaons npocapudlo-
VIOl T10 E0KOAQ GTIG OVAYKEG TOV EKTOLOEVTIKOD KO GTO TPOYPAUUOTO GTOVSDV £XO-
VTOG TOVTOYPOVE Kol YOUNAOTEPO KOGTOG KThons. Kupidtepa dpumg oeéin sivorl ta
KaOapd TUdAY®YIKG TOV APOPOVY GTO VYNAO HabNGLOKO EMITEDO, GTIV EVEPYOTOIN-
o1 TNG CLUUETOYNG KOL TOV EVOLOPEPOVTOG TOV HoBNTAOV, TNV KaAMEPYELD TNG ONLL-
OVPYIKNG OKEYNG Kt NG pavtaciog tove. Towg va anéyovpe axouo apKeTd omd Ta
EKTTOLOEVTIKG LOVTELD AAAV YopdV Kal TV évtaén tov PhC ¢ poviého dounong
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TV Tpoypapupdtov orovdmv (National curriculum in England, 2013) yw v koto-
vonon BeloTiK®V TEPLOY®V NG EMOTAUNG TG [IAnpopoptknig.

IIpog avtr TV katebBouveon d6OnKavV 6To APBpo EVOEIKTIKEG dPASTNPIOTNTEG EVTUENG
GLOTNUATOV KAPTAG 0T d0acKoAld, EVO Katatédnkov copnepdopota Taéne.

Ot evdei&elg mov €xovv ot suyypageig amd v gunetpio tov PhC pe cvotiuata émwg
1o Raspberry Pi, alAd ka1 Arduino, otn didaokolio sivorl diaitepa evBappuvtikéc.
'Etot, Oa yivel mpoomdfeia va cuveytoToby ol avapepOUEVEG EQAPUOYES GE TTLO EVPELN
KMpoka, 6oL 1 TECTIKN GYOMKT KOOMUEPIVOTNTA LOC TO EMTPEMEL, EVILEPDVOVTOS
TOPAAANAC Y10 TO OTOTEAECUATO TV EKTOOEVTIKY KOWVOTNTAL.
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Abstract

Physical Computing, which connects the real world with the virtual computer world, is a field
with great contribution to education and the achievement of high-level learning. A variety
of applications and proposals for the integration of Physical Computing to the teaching pro-
cess have been developed. These aim to increase the students’ computational thinking and
develop their skills and real-world problem-solving abilities. Numerous commercial ap-
proaches exist, including both hardware and software solutions, as well as methodologies to
integrate them into the teaching process of various thematic areas of computer science and
other topics. This article deals with the use of the Raspberry Pi system, via the GPIO embed-
ded subsystem and its connection with Arduino System, when it is already acquired and func-
tioning in a computer lab. In this case, no additional costs are required for the implementation
of Physical Computing applications. This is very important, particularly at a time in which
the acquisition and maintenance costs are the most important factors related to the procure-
ment of school equipment.

Keywords: Physical Computing, Raspberry Pi, GPIO, teaching informatics/teaching computer
science, constructivism.
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