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Iepidnyn

O omopokpuGHEVOS EAEYXOC WECH TOL  TPOYPOUUOTIOTIKOV TepPdAlovtoc  Scratch,
NAEKTPOVIKOV KUKAMUAT®OV 7OV GLVOEOVTOL pe Tov vmoioyiot Raspberry Pi givar to
avtikeipevo to omolo mpaypoteveTol vty N epyacio. Apyd, Tapovslaloviol amapaitnteg
pvBuicelg Aoyiopukod oto Raspberry Pi, mpoxeipévov va dobei m dvvatdtnta €AEyy)ov
NAEKTPOVIKOV KUKA®UATOV péc® NG epappoyng Scratch. ‘Eva dwpoppopévo mepipdiiov
Scratch g PC pmopei vo emkotvovel kot vo, oAAnAemidpd pe dAha mpoypdupoto Scratch 1
python mov Ppickoviar otov vmoloyiot | Raspberry Pi. Muw tétola  Swopdpowmon
TapovclaleTal ot CLVEXEW, €V TOPOAANAC Teplypdpetar 1 vAomoinom O6vo Scratch
EPYACIOV  OMOUAKPUGHEVOL gAéyyov omd PC: 1tng Aewtovpylag Avyviog LED kot 1ng
KaBodnynong popmotikod Ppayiova. Ilpoteivovtal avtictotyo Stoypdppato cuvoespoAoyiog
pe To Raspberry Pi kot mapatiBevror mpoypdppato diayeipiong oe Scratch kot python.

AéEeig khewdna: Raspberry Pi, GPIO, Scratch, covodog Host Mesh, amopakpucpévog Ereyyog,
python, pourotikdg Bpayiovag.

1. Ewcaywyn

Eivaw 6edopévog o epmrovtiopdg tov TIIE omv modaywywn dSwodikacio to
televtaion ypdvia, HE TNV EVOOUATOOY SOOPACTIKAOV OVTIKEWWEVOY ond  TO
TPOYUaTIKO mEPPAAlov. e avtd TO TAiclo T O10GVVOESN TOL KOGHOL TMV
VIOAOYIOT®V UE TO QUOIKO KOoWUO, Onuovpynce tv €évvolwa tov  “physical
computing”, opilovtdg v ®¢ dMuovpyic. PLOIKOV GLOTNUAT®V HE TN YPNom
AOYIGUIKOD KOl DAKOV, TOV HITOPOVV VO «OloBAVOVTALY TOV TPOYUATIKO KOGLO KOl VOl
avtamokpivovtor o ovtov  (O’Sullivan & lgoe, 2004; Wikipedia, 2014).
HAextpovikég Kataokevég 1 o€ GLVOVUCUO LE AAAEG O™ TAEXEPLOpEVE TTO ViDL,
OYNUOTO, POUTOT, Ol OMOieC HE KOTAAANAO TPOYPOUUOTIGHG UTOopoVV v
OAANAETIOPOLV UE TO ¥PNOTN, SLVAPTALOLV TO TAdE Kot avEAVOLY TV EVAGYOANON
Tovg ue atéc. I'vwotd mepifdriovto 6mwe Arduino, Lego MindStorms, Raspberry Pi,
Enchanting, LEGO WeDo, k.o. mov Aetrtovpyodv o¢ epyareio tov “physical
computing”, éyovv Koo oTOYO: VO TPOKOAEGOLV TNV EVIOVOTEPT EUTAOKN TOV
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pobntav pe tig TIE, va cuvelopépovy otnv KeAMEPYELD TNG ONUOVPYIKNG OKEYTG,
va avadeiZovy TV TPOoGEYYIoTn aAYOPIOLUK®V TPOPANUATOV LE TOPASTATIKS TPOTO.

To Raspberry Pi (RPi) ¢ olokANpouéVO VIOAOYIGTIKO GUGTNLO YOUNAOD KOGTOVG
OYEOBOTNKE HE OTOYO TNV 7Tpodbnon tng odackoAiog PacIKOV &VVOlOV TNg
EMOTAUNG TOV VIOAOYIOTAOV ot oYoAeia. H emkowwvia tov pe tov é£m kdopo
gmroyybvetor péow okidwv (GPIO pins) mov mpoypaupotiloviar g ynelokoi
gicodot / €€odot. To Scratch mg exkmaidevTiKg £QAPUOYN EIVOL TPOGAVATOMGUEVO Y10,
T OwackaAio. evvoldv Tpoypappoticpod oe mowdwd. H éxdoon 1.4, Ppioketon
TPOEYKOTEGTNUEVT] 6T0 AEtovpyikd cvotnua tov RPI kot umopel va ypnoipomomOei
v tov €éeyyo tov GPIO axidmv tov. AvTd o€ GLVOVLAGHO HE TN dVVATOTNTA
EMKOWVOVING Kot AANAOETIOPAON G TOAALATAGY TpoypappdTemv Scratch peta&d tovg,
eVe Ppiokoviol e SoPOPETIKOVES VITOAOYIGTEG, OVOIYEL TPOOTTIKEC Y10, YPNOT TOV
GUOTHLOTOC OE TOAVAPLOL EKTOOEVTIKG Projects.

YKOmOG NG €pYyaciog avtng eivol vo mpoteivel éva eVOAAOKTIKO TEPPAAAOV GTOV
EAEYX0 MAEKTPOVIKMOV KOTOOKEVADV, OTOUUKPLOUEVH HEC® €vOg kool PC, ue
ypion tov vmoloywotry Raspberry Pi kouw evog Mo yvoplpuov Kot 0iKeiov
TPOYPOUUATIOTIKOD TTEPaALovTog, Tov Scratch. Abo TOmOoL AmopaKPLOUEVOL EAEYYOV
napovotalovtor, peta&b PC kot Raspberry Pi: o tpdtog thmog apopd cuvepyaldbueva
npoyplupata Scratch evd o devtepoc apopd cvvepyalduevo Tpoypdupata Scratch
ko python.

2. To GPIO

To ™ dayeipion amhdv niektpovikdv kukioudtov oto Raspberry Pi péow tov
TPOYPAUUATIoTIKOD TepiPdAlovtog Scratch, amatteiton 10 Tpdobeto Aoyiopkd
ScratchGPI1O (Cymplecy, 2014). TIpokettat yio TUKETO UE OTOPOITITO TPOYPAUUATO
(python scripts) wov dwyepilovral v enucowvmvia tov Scratch pe to GPIO. H moAd
ovvtoun gykatdotacn mpoimodétel mwg oto Raspberry Pi vrdpyet to Agitovpyikod
Raspbian (Debian Wheezy), kobmg kot mog dabétel tpocfoon oto internet. Xe Eva
Terminal wapdBvpo oto RPi, Ba ypelaotel amhd va exTeEAeGTOOV 01 dVO TOPAKATHD
EVIOAEG:

e sudo wget http://goo.gl/dANpKTr -O isgh4.sh

e sudo bash isgh4.sh

H oAnloenidpaon tov RPi pe 1o @uowd kdopo, yivetar péowm towv GPIO pins
(ewova 1). Amd ta 26 General Purpose Input Output (GPIO) ports tov RPi, 17
UTopobV Vo TPOYPOUUOTIOTOVV €ite ¢ &icodor eite wg €Eodol. Ot eicodol
YPNOLOTOLOVVTAL Y10 TOV EVTOMIGUO UETAPOADV TAGNC GE NAEKTPOVIKG KUKAMLOTOL
omme, Olakomteg kor  awoOntipec (Beppokpaciog, oamdcTOONG, G®TOS, MYOV,
poyvnticpot, vrEpudpov  kA.m). Ot €8odol  ypNOYOTOoVVTAL Yo EAEYXO
NAEKTPOVIKOV KUKAOUATOV EVEPYOTOIMVTAG TO 1 OTEVEPYOTOIMVTAG TO, ONMOG
Kok @poTo pe Avyvieg LED, potép, relay dwokomteg, nyeio, k.o. H gykotdotacn tov
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ScratchGPIO napandve, 0étel apyikd wg mpoemideyuéva output ports oto GPIO ta
pins: 11, 12, 13, 15, 16 ko 18 ko ¢ input ports ta pins: 3, 5, 7, 8§, 10, 19, 21, 22, 23,
24 xon 26. H wpoemioyn avty], umopel vo aAAGEEL avaloyd LE TIG OTOLTGELS TOV
kGBe project. Xto mepidAiov tov Scratch, petapintéc ko aoBntipeg pe 10
YOPOKTNPLETIKO Ovopa “PinX” (6mov X o apiBuog tov input / output pin oto GPIO),
eivan “deopevpéves” yia tov mpoypappatiopd twv GPIO e166dwv / €£6dwv.
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Ewxova 1. To GPIO. ®wroypapio kor avtiororyo o1aypouuo ue tyv apibunon twv 26
pins

3. Aviyvevon peduatos o€ dtaxonry kol Eieyyos lvyviag LED

Q¢ €QUpLOYN TOV TOPOTAVO, 1] KATACKELT dV0 PUCIKOV NAEKTPOVIKOV KUKA®UATOV,
Ba doel TNV gukaipio Yo TOV TPOYPOUUATICHO EVOG SlakoTTn Kal pog Avyviag LED.

4 e
OTOv OTO yivEL KALK
Yia mavTa

g pind Tipn moAnripa = E

dpozTo pinlZ | oz

ge  ping | Tiph owoBnThpa =

apozTo pinlZ | oz i

=

Eixova 2. Apiotepd, oynuatico O10ypouo. GOVOETUOLOYIOS KOKAWDUOTOS OLOKOTTH-
avtiotdoewv kou LED-avtiotaons ue to GP1O. Agéid, mpoypouua Scratch orto RPi mov
avafer to LED 6tav diappéet pevuo. to ping.

Ta 600 ave&dpnta petald TOVG KUKADUOTO CNUEIMUEVO GTO OLAYPOALLLLO TG EIKOVAG
2, ovvdéovtor kotdAAnia oto GPIO: 1o kdKlopo tov dtokdmtn pe to input ping
(umhe kaA®O10) Yio TNV aviyvevon pedpotog, vad to kKokimpo tov LED pe to output
pin12 (moptokari KaAdMA10) Yo TOV EAEYYO TOV AVAUUATOC THG Avyviag. Xtdyog eivar
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10 RPi va gvepyomoiei o LED o6tav evtomilel to mdtnua Tov dokdmTn, Ve Vo T0
omevepyomolel oty avtifetn mepintmon. Ot Tipég Tov avtiotdosmy givol R1=220 Q,
R2=10 kQ, R3=1 kQ. Ot avtictdoeig R1 ka1t R3 mepropilovv mbava ioyvpd pedpara,
evd M R2 €yet to poho g otabeponoinone tawv Aoyikav «0» kot «1» (University of
Cambridge, 2014).

¥to mepiBdilov tov Scratch oto RPi, dnuiovpydvtag ™ petofint “pinl2” ko
opifovtog v Tiun g o€ “17, evepyonotovpe to pinl2 oto GPIO, kévovtag to LED
va avayel, avtictoyo 0étovtoc v Ty “0” wpokaAoOue TO GPNGIHO TG Avyviag.
TopdAinio n T Tov oetnthipa “pin8” dnidvel Epueco TV TPEYOVON KATAGTAGN
TOV KUKAQUATOG TOL S1akomTn: «0» 0tav dgv Tov dtappéetl pevpa Kol «1» otav tov
dwppéet. To mpdypappa oty ewodva 2, avaPet 1o LED 6tav matn0el o dtoakdmtng Kot
T0 offvel 6tav apebei.

3.1 Arouaxpvcuévos éleyyos andé Scratch ee Scratch

Xpnoomoiwvtag T duvatdtnTa Tov Scratch va emkovmvel Kot vor aAANAETIOpd e
dAlo mpoypdupata Scratch (Mesh method) oxdpo ko dtov avtd Bpickoviolr og
OLOPOPETIKOVG VTOAOYIOTEG, UTOPOoLUE vo eAéyEovpe to dvappo tov LED omd
omolodnmote PC péoa ot0 oyolkd epyactipio H/Y, éxoviag to Raspberry Pi
oLvoEdeUEVO 6To ToTKO dikTvo. [ pa Tétola cuvodo Ba ypelactel va mpootedel pia
pvOuon Yo ™ Aettovpyia “Mesh”, oTovg epmiekouevovg vtoAoyletés. H pvbuion
ot anoteAeiton omd 10 amhd Prpota mopapeTponoinong tov System Browser tng
gpapuoyng (Scratch wiki, 2014).

Evepyomoinen cuvodov “Host Mesh” kar “Join Mesh”: Metd tqv mpocOrkn g
poOong “Mesh” kot Tpoxeévov dvo Scratch projects va propovv va “cuvopuilovy”
peta&d tovg, amd to pevov tov Scratch oto Raspberry Pi gvepyomoteiton 1 emAoyn
Host Mesh (Shift + ”"Motpdoov”), eved otnv mAevpd tov Scratch oto PC pe 6poto
tpomo emdéyetar Join Mesh, divovtog ) 6wevbvvon IP tov Rapsberry Pi oto
mapdBupo wov Ba peovioTEl.

Ta dvo mpoypdupata g swdvag 3, cvvepydlovtor yia va avapet 1o LED (sikdva 2)
otov matnbel o drokdnTNG Kal va ofvel o0tav agpebel. H dnuovpyia petapintmg oe
plo and Tig S0 EQUPUOYES Scratch, €xel g AmMOTEAEGUO TNV EUGAVION TNG ©F
oenTAPOg oTNV GAAN EQPOAPLOYY, EVD OTOTEONTOTE OPLOTEL VEQ TN, EVIUEPDVETOL
dpeoa ko o avtiotoyog alsOntipac. ro PC 1 petafint “to_pinl2” oto apiotepd
péPog NG ewkdvag 3, eppaviletar mg arsntipag oto mepiPaiiov Tov RPi 610 0e€16
UEPOG, “UETAPEPOVTAS” £TOL TNV TPEYOVGA TIUN TNG OO TOV EVOV VTOAOYIGTH GTOV
dAlov, kabe @opd mov avty petofdriietar. O aoBntipag “pin8” oto PC yivetan
avtopata 6100€G1H0G 6TV Opade evToA®V «AlesOnTpeg» Tov Scratch, and ™ otiyun
mov emrtevydel n emikovavia e To avtiototyo project oto Raspberry Pi.
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InE | mipR aoBnTipa = E

to_pinl2 |mipA mwoBnmipa = B

dpioe To to_pinl2 m:ﬂ

Eixova 3. Zvvepyalouevo mpoypauuoto, mov eAEyYovy to avopuo tov LED. Apiotepd 1o
rpoypaua eAéyyov oro PC xar deid 1o mpoypouua oto Raspberry Pi

3.2 Amouaxpocuévos éleyyos andé Scratch ee Python

Ye autdv tov tHmo elEyyov M gpappoyn Scratch oto PC emikowvmvel pe mpdypoppo
python oto Raspberry Pi.To mieovéktnuo owtig g cvuvdeong givol 6Tt 6TV TALLPA
tov RPi, d¢e yperaleton TAéov 1 ypron TANKTPOAOYioL, TOVTIKION Kot 006vNg kabdg To
python script dev amoutel ypoaeikd weptdiiov yio va ypoaetel kot va ekteleotel. H
amopoKpuopévn ovvdeorn (remote login) oto Raspberry Pi, pmopel va yiver pe
KoTdAAn A0 Tpoypoppo ard to PC (m.y. Putty)

H eykatdotaon tov avaykaiov epyaieiov python (python-setuptools), kabmg eniong
ko moakétov Pifiodnkdv python (scratchpy) oto RPi, givor amopaitnto yo v
gmkowvmvio, Scratch — Python (GitHub, 2014): Xe éva Terminal mapdBupo tov RPi
YPEALETAL VO EKTELEGTOVV OL TOPAKAT® EVIOAEG:

e sudo apt-get install python-setuptools

e sudo easy_install scratchpy

Xy ewdva 4 gaivovtot ta dHo wpoypappata Scratch kot python mov aAAniemidpodv
Y ToV EAEYY0 TV KVKA®UATOV dtakdntn - LED g eikovag 2.

INo v emkowvavio PC ko RPi, Bo wpénet va evepyomombei oto PC 1 emhoyn Host
Mesh 6rw¢ meprypdgeton Topamdve. Xe avtd To 61dd10 Ba sppavictel Topddupo oto
Scratch pe v tpéyovca IP tov PC (m.y. 192.168.1.64). Zto python script mov 6a
exteleotel oto Raspberry Pi, 6o mpémer va dobei m IP d1ievbuvon tov PC, 6mmg
eaiveral oty evioAn g ypopung 8 oty ewdva 4. To python script, eivar vrevBuvo
vy vo gvepyomotei / omevepyomolel ta GPIO pins g&ddov, kabmdg kot yw va
EVNUEPMVEL TOVG auoBnTpeg pe v kotdotaon tov GPIO pins ecd6dov. Onwg
eaivetor oty ewovo 4 aplotepd, N EVIOAN ot ypauun 14 evepyomolel to GPIO
pinl2, evé m evtodn ot ypoupn 16 1o amevepyomoiei. EmumAéov, m eviod ot
ypopun 23 evnuepdvel tov actnmpa “from_pin8” yw v katdotacn tov ping.
Onwmg propel Kaveig vo mapatnpnoet, ta tpoypaupotoe Scratch kar Python mov
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1 time sleep
2 scratch
3 RPI.GFIO GPIO
4 GPIO.setmode(GPIO.BOARD) # RPi board numbering
5 GPIO.setup(12, GPIO.OUT) # Ofoe To pinl2 wec OUTPUT PORT
& GPIO.setup(g, GPIO.IN) # Ofoe To pin8 we INPUT PORT
7 # Edw yiveral n ouvdson ue To anouakpuauéve PC ornv IP '192.168.1.64°
8 5 = scratch.Scratch{host="192.168.1.64',part=42001)
g
10 while True:
11 msg = s.receive()
12 if (msg[l].has_key('tc_pinl2'}): il
13 if (msg[1]['to_pinl2'] == 1}: fi I8 | Tiph ioBnTApa ‘
14 GPIO.output{12, True) = — - 2
15 if (msg[1]['to_pinl2'] == 0}: | Gpioe
16 GPIO.output{12, False) s
17
i8 -
19 # avavewmver Tnv emkoivevia pe o PC Spicevo fo_pini2 |oe [
20 s.connect() HE s >
21 if GPIO.input{B}:
22 # avaveanTe Trv TIUN Tou aiofnTripa [E TNV TpEyouoa Tiun Tou ping oro GPIO
23 s.sensorupdate({'from_pin8' ; GPIO.input(8)})
24 else :
25 s.sensorupdate({'from_pin8' ; GPIO.input(8)})

Ewova 4. Zvvepyalduevo. mpoypauuota wov eAEyyovy 1o dvauuo tov LED. Agéid to
mpoypopa eAéyyov ato PC kou apiotepd to mpoypayo python oto Raspberry Pi

gktehovvTol 6to Raspberry Pi kot yio tovg 000 tHmovg emtkovaviag, £xouv akpimg
ToV 1010 poro: va avtidpobv o€ Kabe petafoln TG aloOnpa Kot avaioyo va
gvepyomowovv / amevepyomoovv ta KotdAAnia GPIO pins oto RPi. Mmopel va
Oewpn el mog oto RPi exteleiton to back-end pépog tov mpoypdppatoc, eved oto PC
to front-end KOpUATL TOL EKAGTOTE project.

4. 'Eleyyog poumotikodv fpayiovo

Ewova 5. O poumotixog fpoyiovas OWI-535, ueta v mpocopuoyn poliov yalkod
OTO E0MTEPIKO TV TLOYOVDV THS OPTOYNS
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O poumotikog Ppayiovag OWI-535 (ewodva 5), givor éva K1t GuvapUoAdynoNg Tov
omoteleiton omd 5 potép war 1 LED. KéBe potép kivel dtapopetikd pEPOg tov
Bpayiova (M1:Gripper, M2:Wrist Motion, M3:Elbow Motion, M4:Base Motion,
MS5:Base Rotation). H Aettovpyio tov Ppayiovo emituyydvetal pHECO EVGUPUOTOVL
yeplompiov, 10 omoio propel vo amoomactel apnvoviag erevBepeg TiG 8 emapég
eA&yyov (eova 6). v £pyocio ovTr TPOTEIVETOL KATAAANAN GUVOEST TOV EXAPOV
avtdv pe to GPIO, mote vo emtpéneton n TANPNG KaBodNynon Tov PoUTOTIKOD
dxpov and mpoypappatiotikd blocks oto Scratch. EmumAéov, oto eowtepikd tmv 600
SLyOVOV NG apmayng (ewdva 5), £xovv TPosapUocTel POAAN YOAKOD KOAANUEVA LE
T1g akpeg J1 ko J2 avtictouyo, KUKADOUATOG OVIIOTAGE®V (E1KOVA 7), EMTPETOVTOG
v 0An d1drtaén va Aettovpyel ®G S1KOTTING.

PRRERRERR

Eixova 6. H whaxéro tov fpoyiova ue tyv amoinén twv kadwoiwy tov yeipiotnpion
OpIOTEPT, KO YWPIG To KoADILa, dedid.

To Tov €éAheyyo HKPOV KWWNTAPOV YPNOULOTOLOOVTOL OAOKANPOUEVE KUKAMUOTOL
yvootd w¢ motor drivers. [ tn cvykekpluévn cvvdespoloyia, emAéymke to chip
L293D. To motor driver, mpoctatevel to Raspberry Pi 6tov 1 éviaon tov pedpotog
EemepAoEL KATOLOL OPLol. LTO GYNUATIKO SLypoupa TG kovag 7, 1o mpmto chip omd
Ta, oplotepd eAEyyel Ta potép M1 kot M2, to debtepo ta M3 ko M4 ko To Tpito 10
potép MS kan to LED. Ta va mpoypoppatioTel vo AEITOVPYNOEL Evag KIvNTNpog
yperaletan va AaPet amd 1o GPIO (uéom tov L293D ): o) to onuo gvepyomoinong
(enable) Aoywkd “1” ka1 B) To. oNUoTO EVOAAAYNC TOMKOTNTOG TPOPOod0ciag (Tivakag
1) (New York University, 2014). H tolkotnto. TG TpPOQod0ociag Tmv KvNTHp®V 610
Suaypappa, puduiletor and ta pinll kot pinl2 tov GPIO. Otav to pins 1eBo0v o€
Aoyd “0” ko “1” avtiototya, T0 HOTEP TEPIOTPEPETAL KATA TN Wi popd, VR OTov
teBovv o “1” ko “0”, M meplotpoeny aArdlel @opd. Omolocdnmote GANOC
GLUVOLOCUOG AOYIK®V TIUADV GTAPATAEL TOV KIVITHPA.

To KOKA®pO S1OKOTTN-OVTIOTAGE®V TG EIKOVOC 2 TOPOTAV®, YPNOILOTOLEITOL Kol
€00 (ewodva 7), £Qovtag TG SLoyOVeES TNG OPTAYNG 6TO POAO TOV dlaKOTTY KAOE Popd
oV €pyovTal Gg €M 1 amopokpvvovial. Ot Tipég Tov avtiotdoemy eivor R2=10
kQ a1 R3=1 kQ, evd n aviyvevorn porg pevpotog HEca amnd Tig oloyoveg yivetor e
™ obvdeon Tov KukAduatog oto input ping tov GPIO.
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Znueio TTpooapTNaNg EVoUpUaToU
XelpioTnpiou 1o otrolo éxel amoouvdeBel yia
v TTpdoBaan oTIg B eTapEg TTou EAEyXOUV

10 Bpayiova

Ewcova 7. Zynuotixo draypouuo. oovoeouoloyiog GPIO, breadboard xou emopdv mov
eAéyyovv 0 Ppayiovo

Ilivarags 1. Avuoroiyion motor driver, puotép kou pin evepyoroinons oo GPIO -
2vvovoouog tiuav twv Pinll ke pini2 mov evalidooel ™) popa. TEPLETPOPRS OAwV
TV KIVATHPOYV, YIO. TH OOVOEGUOLOYIA THE EIKOVOS 7

Motor Driver ~ Motép Enable IIeprotpoeny | Avrictpoon
GPIO TEPLGTPOPT)
pin pinll | pinl2 | pinll | pinl2
M1 M2 13 15
M3 M4 16 18 0 1 1 0
M5 LED 7 3




558 6th Conference on Informatics in Education 2014

4.1 Arouaxpvcuévos éleyyos andé Scratch ee Scratch

Apyd tibevtar oe emkovmvio ot gpoppoyég Scratch, 6to RPi ko oto PC (Host
Mesh — Join Mesh), cOpeova e Ty TEPYPAEn IOV SIVETOL TOPATAV®.

drav To mAfjrpo .i'lf:l\rm REhog .nn'mal:l

?.m_uvﬁln& monay - ox1  nathenke nAfkTpo Nc

épige o to_pinl3 |oe
opioe e to_pini2 |eoe [
dpioeTe to_pinll |eoe

épigeTo to pini3 | oe [ Graw oTo | yive khix
— yia mavra

1 arav 1o nARKTPO  KATW Bihog narneel :ﬁ: to_pinll |Tiph owoBnripa

| EnaviaAoBE @onou . 6xi . noTABnKE nAfjkTpo KATW oplosTo pnll |os

dpioeTo to_pinl3 |ae

i to_pinll ) 3
épioeTo to_pini? | oe o i, Tipf awoBnripa

dpioeTo to pinil | oe [ oprozTo pinll | oz [

opioe To to_pini3 [os [ i Tipf moBnTipa

GpLOE TO * | oz

TLpr aurBnThpa

oz [T
TipA aoBnTipa =

épioe o to_pinl3 |ae v L pinlE | miph auoBnTipa

épiozTo ta_pinl2 |oE o

Tipn awobnrnpa

opuoz To pinl? | oz [

Ewxova 8. Zvvepyaloueva mpoypauuoto yio, tov EAeyyo tov pourotikov uotép M1.
Apratepd to mpoypoppo. eéyyov ato PC kar deéia 1o mpoypauuo. ato Raspberry Pi

310 aplotepd pEPOC G €kovag 8, ta 6vo mpmdTa mMpoypoppatiotikd blocks,
eppavifouv 1o Kuping Tpdypappo 6to PC mov avoiyet kon kieivel v apmdyn (Hotép
M1) tov poumotikod Bpayiova. Ot gumhexdueveg petofintég “pinll”, “pinl2” wkau
“pinl3” mpokvmrovy and tov mivaka 1. T 660 didotnuo dlopkel To TATNUO TOL
TAMKTPOL “mhved PEAOG”, TO POTEP givan og Agttovpyia. Zropatder poAg agebel to
mktpo. Opota pe o mTATNUA TOV TANKTPOL “KAT® PELOC” TO HOTEP SOVAEVEL TPOG
v avtifBetn katevBuvon. Me avdioyo Tpoémo pumopotv va dnpovpyndovyv ot eVIorEg
EAEYYOV KOl T®V LTOAOOV KIVNTNP®V GE GLVOLAGUO He To. avtictoya “Enable
GPIO pin” tov wivoka 1. Otav ot olayoves g aprdyng £pBovv og eman, TO
KoK opa pe ta dxpa J1 kot J2 (ewova 7), dStoppéetar omd pevLLX TO 0010 evtomileTan



Avdaxtixes Ilpotaoeis [TAnpopopixng-Pourotixn-Ilepifotioveo. 559

and 1o pin8 tov GPIO. Tote 0 aucHntipog “pin8’” oto tpito mpoypappatiotikd block
g ewovag 8 yiveror “17 kor n aprdyn avoiyel yuo 0,3 degvutepdrenta. Ztnv GAAN
mAgVpd, to cvvepyalduevo mpdypoppo oto Raspberry Pi (ewdvao 8, de&id), eivar
opoto pe gkeivo Tov eléyyov g Avyviog (ewova 3, de€ud), Aertovpymdvtag wg back-
end pépog tov project.

4.2 Amouaxpoouévos éleyyos aroé Scratch ee Python

1 from time import sleep e
2 import scratch P R
3 import RPI.GPIO 2= GPIO | #revyoahiirpo Dive o | memesl
4 GPIO.setmode(GPIO.BOARD) EnavaAape @onou . 6x1  nathenke nAfRkTpo
5 GPIO.setup{11, GPIO.QUT)
6 GPIO.setup{12, GPIO.QUT)
opioE To L0
7 GPIO.setup{13, GPIO.QUT) :
8 GPIO.setup(8, GPIO.IN)
9 # Emwoivavia pe To PC (192.168.1.64) B :
10 s = scratch.Scratch{host= 1% |t |

dpioeTo to_pini3 | o

11 '192.168.1.64" port=42001) —

12 while True: R

13 msg = s.receive() "-—?:" T _h—l
14 if (msg[l].has_kev('m_pin 11 - Enavaiafe Gonou '_axl natiBnke nifkTpo KA
15 if (msg[1]['to_pinll'] == 1}: émoETo to_pini3 |oE

16 GPIO.output{11, True) ——

17 if (msg[1]['to_pinll'] == 0}):

18 GPIO.output{11, False}

19

20 if (msg[1].has_key('to_pinl2'}):

21 if (msg[1]['to_pinl2'] == 1}):

22 GPIO.output{12, True)

23 if (msg[1]['to_pinl2'] == 0}):

24 GPIO.output{12, False} 1a N

25 | * from_ping | mipA moBnmipa = FY
26 if (msg[1].has_key('to_pinl3'}):

27 if (msg[1]['te_pinl13'] == 1}: St 100113 [l

28 GPIO.output(13, True) 6pioeTe 10 pinls  |ge

29 if (msg[l]['to_pinl3'] == (}): dpioe To | a= 0]

gg GPIO.output{13, False} J—iﬁlm

1 s.connect() .= ihpum vo to_pini3 |oe [

33 if GPIO.input{8): | St

34 # AvavEwoEe TNV TIUA TOU gioBnTREAa LE TNV TPEYOUSd Tiun Tou pind oro GPIO
35 s.5ensorupdate({'from_pin8" : GPIO.input{8)})

36 else :

37 s.5ensorupdate({'from_pin8" : GPIO.input{8)})

Eixova 9. Zovepyolouevo mpoypouiota. yio. tov EAEyxo Tov poumotikod potép M.
Ae&id, 1o mpoypopua eAéyyov oto PC kou apiotepd. to python script ato Raspberry Pi.

Xe autov ToV TOTO eAEYYOL, ypeldletal Tpdta va gvepyomoindei oto PC 1 emiloyn
Host Mesh, evd 1 emkowovia copmAnpovetar oto RPi, pe v mpoohnkn tng
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gvtolc python mov mepiéyetl v IP tov PC (ypappég 10-11, ewdva 9).

Xmv ewova 9, ameikovilovior To d0O0 UEPN NG EQOPUOYNG HE TNV omoio
EMTUYYAVETOL TO AVOLYMO KOl TO KAEIGIHO TNG apmdyns, Kabdg Kot 1 avIidpaoTn TV
olyoveV NG apmayng otny mepintmon mov ovtég £pfovv oe emapn petald Tovc.
Ouota ki gdm, £xel dratnpnbei N da Priocopia oto dVo mpoypdupato Scratch kot
python, pe v mepintwon tov eréyyov g Avyviag LED (ewova 4).

5. Xvumepacuara

210 GpOpo aVTO TEPOLGLAGTNKOY dVO £PYO NAEKTPOVIKAOV KOTACKELOV KOOMG Kal M
dwayeipion Tovg péow mpoypappatiotikov blocks, a&lonoidviag tig GPIO g16680v¢
ko €€68ovg oto Raspberry Pi. AdBnke £ueoor 6TOV GmOUAKPUOUEVO EAEYXO TMOV
épyav ovtav ard PC, pe ypnon apoypappdtov Scratch tov aAiniemidpoiv peta&o
OV Kot pe ovvepyolopeva mpoypdupata Scratch — python. TTopddinio d66nKov
00N yieg £YKATAGTAONG AMALTOVUEVOL AoYicUikoD oto Raspberry Pi ko amapaitntov
pvOuicewv oto Scratch yio v emitevén g dayeiplong amd andoTocn TOV EPYmV
QUTOV.

To Scratch projects, Tov 0o VIOOETHGOVY TOV TPOTEWOUEVO OTOUAKPVOUEVO EAEYYO,
UTOPOVV Vo 6YedaGTOVV, PovTilovVTag TO HEPOC TOL TPOYPALUATOC TOL EKTEAEITOL
oto Raspberry Pi va givatr vredBovo povo yio vo evepyonotel / anevepyomnotei €£660uvg
oto GPIO, chppmva pe TV KoTtdoTaon TOV oodnNTNpOV TOL TPOKVTTEL, ONO TIg
emioyéc tov ypnot oto PC. 'Etolr 10 @o ovvbeto (ko evolapépov icmq),
TPOYPOUUATIOTIKO pEPOG umopel va viomomBei oto Scratch oto PC. Me avtdv tov
Tpomo ehayrotomoteiton M mapépPacn oto Raspberry Pi, oe mBavéc tpomomomoeig
TOL project.

2V TEPINT®ON MOV E£QUPUOCTEL 1 emKowvmvia mpoypaupdtov Scratch (PC) pe
python (RPi), n xpion 006vng, minktporoyiov kot movtikiov oto Raspberry Pi dev
glvar amapaitntn. Apkel 1 amopakpucpévn obvdeon o€ avtd amd to PC ductvaxd, yuo
mv ektédeon tov python script og ypouun evioldv Unix. To mieovéktnuo anto
glvar onuovtikd, Wwitepo o6tov to Raspberry Pi ypnowomoteiton g tuqua
aUTOVOU®OV KIVOOUEV®V projects, OmWG C€ POUTOTIKEG KOTAUOKELEG. Apkel o
gmavapopti{Ouevn pmotopio yloo tpo@odocio ki £vag mpocapuoyéag usb wifi yia
npocPacn o€ diktvo. H amopoakpucuévn ocovdeon and PC Ba mapéyel t dvvatotnto
€AEYYOL TNG KATAGKELTC OAAA KOl TPOTTOTOINGTG TOL KMAKO oL ekTeAeitan 1o RPi.

Ortav entheyel n emkowmvia PC — RPi péow Scratch wpoypauudtov, sival duvoi n
yphon meplocotepmv PCS 610 GYOAIKO €PYOOTNPLO YO TOV EAEYYO MAEKTPOVIKDV
Kukhopdtov oto Raspberry Pi, emutpémoviog £tol T ocvupetoyn HEYOADTEPOL
ap1Bpod pabnTdv kot VAoTOUOVTOG TVMG TOAGKEA Projects. Q¢ epappoyn avtow
OTNV TEPITTOON TOL poumotikoy Ppoyiove, o umopodcoov vo ypnopomombodv 5
PCs, éva ywo kdBe xivntipo, pe wodpBpec opddeg pobntov voa oyedialovv ta



Aidoxtikég Hporaoeig ITAnpopopikns-Pourotikn-Ilepifailovia 561

avTIoTOYYO TPOYPAUUATA EAEYYOL.
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Abstract

The remote control of electronic circuits, connected with the Raspberry Pi computer via the
Scratch programming environment, is the subject that this work is dealing. Initially, required
software modifications on Raspberry Pi are presented, in order to enable electronic circuit
control via the Scratch application. A modified Scratch environment on PC can communicate
and interact with other Scratch or python programs, found on Raspberry Pi computer. Such a
modification is presented at next, while at the same time, the implementation of two remote
control Scratch projects from PC, is described, that of LED operation and that of robotic arm
manipulation. There are proposed wiring diagrams with Raspberry Pi and management
programs are provided in Scratch and python.

Keywords: Raspberry Pi, GPIO, Scratch, Host Mesh session, remote control, python, robotic
arm edge.
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