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Al-SAVES@PROJECTHUB

1. TitAog épyou:

TnAexelpi{duevo auTokivnTo UE Xprion Raspberry Pi

2. Karnyopia épyou:

Al / Robotics / loT — STEM Maker Project

3. Mepirypaen épyou:

To €pyo auTd TTapoUCIAlel TTWGS UTTOPEI VA KATAOKEUAOTE Eva TNAEXEIPICOUEVO POUTTOTIKO
auTOoKiVNTO LE XPHon Raspberry Pi. To dxnua uTropei va eEAEYXETal aocUpuata péEow web
interface, smartphone ) computer.

To oUOTAUA XPNOIUOTTOIET Evav UIKPOUTTOAOYIOTH Raspberry Pi, oUvVOEDEUEVO uE motor
drivers Kai DC motors, EMTPETTOVTAG OTOUG XPAOTES va EAEyXOUV TNV KaTelBuvan Kai TNV
Kivnan Tou auTokIviTou O€ real time.

To £pyo €10Gyel TOUG eKTTAIOEUOEVOUG OTN robotics, 0T embedded systems, GTov
aoUpuaTo €AEyXO0 Kal 0TOV Baaikd programming. MTTOpEi £TTioNG va TTEKTOBET ue computer
vision Kal Al algorithms, LETATPETTOVTOG TO OXNUa O€ Eva TTPWTOTUTIO self-driving robot.

* -
«* the European Union be held responsible for any use which may be made of the information contained
therein.
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4. Negeig-kA1BI1a:

robotics

Raspberry Pi
remote control car
loT robotics
embedded systems
STEM education
Al robotics

smart vehicles

5. Opada-oT6x0G:

MaBnTég/oTToUdaO0TEG ETTAYYEALATIKAG EKTTAIDEUONG KAl KATAPTIONG (VET)
‘Ouuhol robotics kal STEM laboratories
Apxdplol programmers TTOU £vOIAPEPOVTAI YIQ TN robotics

6. ZTOXOI £épyou:
Na yvwpioouv Ta Bacikd aToixeia Tou OXESIAOUOU POUTTOTIKWY OXNUATWY
Na katavoAoouV TTWG TO Raspberry Pi eAéyxel motors
Na avatrtoouv Baoikég de€IOTNTEG Python programming
Na pdBouyv yia TNV acUpuaTn €TTIKOIVWYVIa KAl Ta CUCTAUATA remote control

Na digpeuvrioouy TTWG Ol robotics platforms puropoUv va eTTeKTaBoUV pe Al Kal computer
vision

7. Xpovodidypaupa épyou:

ExTipwuevn didpkeia: 8—10 wpeg

ddon Xpdvog

Eicaywyr oTn robotics Kal GTo Raspberry Pi 1 wpa
2UvapuoAdynon hardware 2 WPEG

KaAwdiwaon electronics 2 WPEG

Programming 2 WPEG

** o Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot
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Aokipég kal Babpovopnon 1-2 wpeg

Co-funded by This prnjlect Ihaﬁ been fundet! with support from the European ﬁornlmilssiun. This
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8. Mapexduevol épol:

Hardware

Raspberry Pi (3 / 4 / Zero)

Motor driver module (L298N A} TrTapouo10)
2—-4 DC motors

Robot car chassis

P6deg

Battery pack

Jumper wires

9. EpyaAcia kal TexvoAoyieg TTou Xpnoipotroiouvrai:

Software

Web interface i} remote control application

Python

Raspberry Pi OS

GPIO libraries

10. Zx£€810 uhoTroinong BApa TPOG BAua:
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BRAua 1: EykardoTtaon OS images
EykardoTtaon OS images
YAIkd: computer (Mac, Ubuntu 18.04 f} Windows), microSD card, SD adapter

OuolaoTIKd, TO Raspberry Pi AeiToupyei pue Raspbian OS, eTTOpéVWG TTPETTEI VA
E£YKOTOOTAOOUME Ta OS images o€ pia microSD card. MNa va yivel autd, xpeidderal évag
SD adapter, WOTE N microSD card va pIropei va TorofeTnBei oTn BUpa SD evog
ouvnoiopévou laptop/computer, péow TNG o1ToI0G Ba EyKATAOTABOUV TO images. ZTn
ouvéxela, n microSD card ToTro0€TEITOI OTO Pi.

AkoAouBnoTe TIg 0dnyieg £€dw: https://www.raspberrypi.org/documentation/install...
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Brua 2: P0Buion Tou Pi

PuOuion Tou Pi

PUOuion Tou Pi

Mpérrel va ptropolpe va epyacToUue oTo Raspberry Pi. To Raspberry Pi gival évag
single-board computer, dpa ptropei va ouvdebei arreubeiag o€ monitor. BeBaiwOeite
Ot éxeTe ouvdEoel TIG BUpeg HDMI (ue XpAon adapter), USB (TT1IBavOv va XPEIAOTEITE
USB hub) ka1 power. Qa xpelaoTeite emmiong keyboard kal mouse, Ta omroia Oa
ouvdéoeTe néow USB.

Miropeite va cupBouleuTeiTe TRV €IKOVA YiA va £E0IKEIWOEITE pe TO Raspberry Pi
desktop. Oa d¢ite éva g1kovidio pakéAou, To OTToi0 avTioTOIXEI OTO Finder (Mac) i 0TO
Windows Explorer. OUCI100TIKA, ATTOTEAEI [IA OTITIKN ATTEIKOVION TWV files, downloads,
directories K.ATT. Nl TOUG OKOTTOUG pag, atrod ekei Ba dlaxelpifeoTe TOV code cag. Oa
Ocite emmiong éva ikovidio paupng 006vng, TTou gival To terminal window. Ekei 8a
YPAQETE TOV code 0OG.

AvoigTe éva terminal window (Ba TTPETTEl VO UTTAPXEI OXETIKO EIKOViIBIO OTO ETTAVW
ap1oTEPO HEPOG TNG 006VNG).

EkTeAéoTe TNV €VTOANR sudo raspi-config yia va Ep@avioTEi éva pevou 6TTwG 10
TAPATTAVW

EvepyotroinoTe 1n P6 serial port

Evepyotroifore 10 P5 12C

Av Xpe1aleoTe TEPICOOTEPEG OBNYiEG:
https://www.raspberrypi.org/documentation/configu...

ATTo €dWw Kkal TTéPa, £XeTe SUO £TMIAOYEG:

1. ZuvexioTe XPNOILOTTOIWVTAG monitor

KdBe @opd Trou BEAETE VA EPYAOTEITE OTO Pi, KAVTE ATTAWG TO iB10 OTTWG TTAPATTAVW
2uvd£oTe TA peripherals Kal EpyaoTEiTE ATTEUBEiaG OTO Pi
2. AsitoupynoTE TO Pi headless (XPNOIHOTTOIWVTAG ssh)

https://www.raspberrypi.org/documentation/remote-a...

OuOCIa0TIKA, LTTOPEITE VA KAVETE ATTOUAKPUOMEVN OUVDOEDT) OTO Pi a1rd dAAo
UNXAVNHA, WOTE VA pn XPEeladeTal va ouvdéete peripherals

MNa va to kGvere auto, NMPENMEI va evepyoTtroijoeTe 1o ssh 010 Pi, akoAouBwvTag TIg
odnyieg oTOV TTAPATTAVW OUVOEOHO

AnuioupynoTe éva repository yia TO project. ZTrn OUVEXEIQ, OTO terminal window,
dnuioupynoTe éva véo directory yia To project oTo Pi. MTTOpEiTe va eTe§epyaoTeite Ta
files cag péoa ammo 1o terminal window (vi), av viwBeTe TTI0 AVETA, N
XPNOILOTTOIWVTAG GUI, av auTod givai o eUKoAo.

Av dev gioTe £§oIKEIWMEVOI puE TO command line, CULBOUAEUTEITE TOUG TTOPAKATW
ouvdéopoug:

https://product.hubspot.com/blog/git-and-github-tu...
https://www.codecademy.com/learn/learn-the-command...
**x Co-funded by This project has been funded with support from the European Commission. This
communication reflects the views only of the author, and the Commission cannot
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A KAvTE avalTnon oTo Google.

Brua 3: NMpokaTtapKTIKA LEAETN

MpokaTapPKTIKN HEAETN

Av OéAeTe va pddeTe TTEPICTOTEPA YIO TO TTWG AgiITOUpYOUV OAa auTd (KATI TTOU
mwporteiveral), KaAO gival va kavete Aiyn peAéTn- utrdpxouv TToAAOI TTOpOI Kal videos
online. QoT600, TTOPAKATW diveTAl pIA CUVTOUN ETTICKOTTNON TWV BACIKWY
YVWOEWYV TTOU XPEIAECTE YIO VO EEKIVOETE.

H rAakéra Raspberry Pi - évag single-board computer. F'vwpioTe TTO0U BpiokovTal T
TTAPAKATW OTOIXEid (BEiTE TNV TTOPATIAVW £IKOVA):

MicroSD card slot

Mini HDMI port

Micro USB port

Micropower port Kai LED 1Tou S€ixvel OT1 TO Pi TpogodoTeital

Camera connector

Processor (Kai heat sink, av S100£TeTE)

40-pin header kai GPIO pins

EvTtoTmrioTe Ta SDA/SCL pins, MOSI/MISO pins kai TX/RX pins

MpwTtékoAAa TTIKOIVWViOG

UART: universal asynchronous reception and transmission

12C: inter-integrated-circuit

SPI: serial peripheral interface

BRua 4: ZuvappoAdynon Tou chassis

ZuvapuoAoynon Tou chassis

Oa mpétrel va £XETE éva chassis. MpokeITal yia To Baciko TTAQICI0 TOU AUTOKIVATOU.
ZuvapuoAoynoTe 1o chassis cUp@WvVA LE TIG 0dnyieg Tou kit.

Av ayopdoare auTté Tou Trapéfeca oTov oUVOEoLO:

ApXIKG, ATTOOTTACTE TO OKTW OPOOYWVIA KATA HKOG TWV BIOKEKOUUEVWIV EYKOTTWV
(Trpoooxn!).

2TN OUVEXEIQ, XPNOIMOTTOIWVTAG Td nuts and bolts TTou repiAaufdvovTtal oTo kit Kal
éva screwdriver, CUVAPUOAOYHOTE TA KOUUATIA, TO motors KAl TIG pODEG, HEXPI VA
HOIAJOUV HE TNV TTAPATTAVW EIKOVA (N oTroia SeiXVEl TO KATW PEPOG TOU
OUTOKIVATOU: TO ETTAVW HEPOG TIPETTEI VA Eival KABAPO):

Znueiwon: BeBaiwbeiTe OTI 0 TTPOCAVATOAIGUOG TWV Motors Eival cwoToG!
Twpa, TAPTE jumper wires Kol KOAAAOTE TO wire

Mo6AIg oAokANpwoeTe TN cuvappoAdynon, n Ao TOU AUTOKIVITOU gival £€TOIuN.
TN OUVEXEId, KAVTE évav YpARYopo éAeyXo via va BeBaiwdeite 611 6Aa Ta motors
AgiIToupyouv ocwoTd, TpoPodoTwVTAS Ta atreudeiag. EAéyETe av ol Agukoi afoveg
mepioTpéPovTal. Av aAAGSeTe 060N 0TO LAUPO KAl OTO KOKKIVO wire, 0 d§ovag Oa
TPETTEI VO TTEPICTPEPETAI TTPOG TNV AVTIOETN KaTEUOUVON. EAéyETE KOI TIG TEOOEPIG
pPOdEG.

BRAua 5: Motor Controllers
Motor Controllers

**x Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot
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KdBg motor controller ptropei va eAéyxel 500 podeg. AvaAoya pe To av ayopaocarte
évav R 800 drivers, UTTdpXEl S10@QOPG OTOV TPOTTO UE TOV OTTOi0 OTPIREI TO OXNua: o
EAEYXOG KAl TWV TEOCOAPWY TPOXWV ETTITPETTEI OTO AUTOKIVNTO va OTpifel yUpw atrd
TO KEVTPO TOU, EVW O EAEYXOG UOVO TWV TTiICW TPOXWV Ba KAVEI TO AUTOKIVNTO VA
oTpipel o€ KAUTTUAN.

Mpog 10 Tapodv, 0a eoTIAOOUNE OTN XPARON £VOG controller. Av ayopdoaTte 500,
emavaAdpere Ta idia BApaTa yia Tov Se0TEPO driver. ZnNpeiwon: LITOPEITE VA TOUG
Asitoupynoere TapdAAnAa, kavovtag Tov évav driver va Tpo@odoTei TOV AAAOV.

Edw utrdpxel UAIKO avayvwong Yid VA KATAVOROETE TTWG AEITOUpYoUV auTd Ta
modules: https://components101.com/modules/I1293n-motor-dri... [poTeiveTan va
Olafdoere Ta specifications.

XpNOILOTTOIROTE TA jumper wires TTOU TTAPEXOVTAI YIA va BECETE O€ AsITOUPYid TOUG
motor controllers. Kai édw, n Xprion breadboard oTnVv apxn uiropei va givai mio
OTTOTEAEOHATIKE. ZE AUTO TO ONuUEio £XETE ETTIAOYEG: TIPOTEIVETAI N XpAON 12V power
source Y10 TOUG driver(s) Kol 5V power source yid TO Pi. Q0TO00, HTTOPEITE £TTIONG VA
XPNOIHOTIOINOCETE TO Pi yIa VO TPOPOSOTACETE TOUG motor driver(s). YITapxel éva
jumper TToU Sia@opoTroIEi Ta 12V aT1ro TA 5V -- O Trp£TTel va SIaBACETE TA specs TOU
module 6Tav KAVETE TNV KAAwdiwaon.

Brjua 6: Camera Module

Camera Module

Av xpnoipotroigite TAakéra Pi pe replopiopévn RAM, T161€ B uTroOTNPIdEl HOVO TO
Baoiké Pi Camera module. Av éxeTe ayopdoel Pi 4 pe repIoccOTEPN RAM (TTEPiTIOU 8
GB), propeite va SOKINAOETE VO UAOTTOIRCETE TRV OpenCV camera. YITApXouv
OXETIKOi TTOpOI online yia AuTo.

Mpog 10 TapPOV, OUWG, HLTTOPEITE VA EPYAOTEITE uE TO camera module, TO OTTOIO gival
ETMAPKEG.

YAIké avdyvwong:

https://gist.github.com/willprice/abe456f5f74aa95...

https://www.hackster.io/ruchirl674/video-streamin...

https://gist.github.com/willprice/abe456f5f74aa95...

Mo Tov code, UTTOPEITE VO EKTEAECETE TNV AKOAOUBN EVTOAR:

git clone https://github.com/miguelgrinberg/flask-video-str...

ZHMEIQZH: Ta credits yia TOv camera code avijkouv oTtov Miguel Grinberg.

BRua 7: GPS ka1 Compass

GPS Kal Compass

XpNOILOTTOIROTE TOUG TTAPAKATW TTOPOUG YIa va AEITOUPYHOOUV TO GPS KaI TO

compass. H KaAwdiwon @aiveTal eTiong 010 TTAPATTAVW SIAYpAppa.

YAIké avdyvwong yia GPS:

https://maker.pro/raspberry-pi/tutorial/how-to-use...
RN Co-funded by This project has been funded with support from the European Commission. This
L . communication reflects the views only of the author, and the Commission cannot
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https://maker.pro/raspberry-pi/tutorial/how-to-use...

To ouykekpipévo GPS module Trou TTapéBeca oTov oUVBeopuO S1aBéTel eTTioNg
embedded compass.

Sample code yia avéyvwon compass data: https://github.com/ozzmaker/BerrylMU.git

AAMNo Trapdadeiypa o NMEA format (parse string yia coordinate data):
https://github.com/ozzmaker/BerrylMU.git

Kai edw, Ta credits yi1a Tov GPS code aviiKkouv oTOV ozzmaker.

BApa 8: Epgavion data oto web interface pue xprion Flask

Eng@advion data oT1o web interface ue xpfion Flask

AuTté oag EmMITPETTEI VO KAVETE stream T GPS Kal compass data, Ka0wg Kai video, o€
€évav web server.

Oa xpnoipotroinooupe 10 Flask, éva web framework Trou Bon0d oTnv avamrugn evog
web application.

* -
o the European Union be held responsible for any use which may be made of the information contained
therein.
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11. Kpitipia agioAdéynong:

Kpitrpio Mepiypaogn
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2uvapuoAdynaon hardware To robot car cuvapuoAoynBnke cwaoTd

Electronics 2waoTh KaAwdiwon Twv motors Kail Tou driver

Programming  TO QUTOKiIVNTO QVTATTOKPIVETOI CWOTA OTIG EVTOAEG

A€IToUpyIKOTNTA To Oxnua Kiveital agIdTmoTa

AnpioupyikoTnTa MpboBeTeg BeATILOEIG 1 features

12. Aia@éoipeg YAWOOEG:

AyyAika

13. ZuvTeAEOTEG:
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17. Avatpo@odoTnon kail ouvexng BeATiwon:

Al obstacle avoidance
autonomous driving algorithms
loT remote monitoring

mobile app control

2NUEIWOEIG UTTOBOANG:

BeBaiwBeite 611 OAa Ta aTTAITOUREVA £yYPOPA KAl Ol TTOPOI £XOUV ETTICUVOQOEI
otnv uttoBoArl cag. H oupdda aglohdynong Ttou AI-SAVES@ProjectHub 6a
aglohoynoel Tnv UtToBoAr pe Baon Tig TTapeXOueveS TTANpo@opies. MOAIG eykpIBEi,
TO project Ba dnuoaoieuBei aTo hub Kal o1 eTaipol Ba evnuepwoOoUv.
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