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HPAKAEIO, 2018

Ailya Aoyia yia Tov EEANAK

O Opyaviouog Avoixtwyv Texvohoyiwv EEAAAK oToxeUEl:

* Na oupBAaAAel OTNV EVAICONTOTTOINCN TOU KOIVOU OXETIKA LE TO OPEAN TTOU TTPOKUTITOUV ATTO TNV XPrON KAl avAaTITuén
Tou EAeUBepou Aoyiouikou, Tou AvoixTou Nepiexopévou Kal Twv TexvoAloyiwv AvoixTrng ApPXITEKTOVIKNAG.

* Na @povrTioel yia Tnv £ykupn Kal €ykaipn TTANPo@oOpnon o€ BEUaTa TTOU A@OPOUV TIG AVOIXTEC TEXVOAOYIEC OTNV
EAANGOa kai TO d1EBVR Xwpo.

* Na gpyaoTei WOTE va UTTAPXEI CUVEPYATia OAWV TwWV POPEWV TTOU £Xouv POAO 0Tn 01IAdooN Kal AVATITUEN TOU
EAeuBepou Aoyiopikou, Tou Avoixtou lNepiexopévou kal Twv TexvoAoyiwv AvoixTig ApXITEKTOVIKNG oTnv EAAGDQ,
OTTWG HETACU AAAWYV TNG KOIVOTNTAG TTPOYPAUMATIOTWY EAgUBepOU Aoyiouikou / AoyiouKkoU AvoikTou Kwdika»
(EA/NAK) otnv EAAGOQ KABWGS Kal GowV evOla@EPOVTAI VA AVATITUEOUV ETTIXEIPNUATIKI dpAcTNPIOTNTA TTOU
oxeticetal pe 10 EA/AAK.

* ME€An ToUu €ival akadnuaikoi QOopPEiG, EPEUVNTIKA KEVTPA, OPYAVIOUOI KI ETTAYYEAUATIKEG EVWOEIG TTOU
OpaCTNPIOTTOIOUVTAI OTO XWPO TNG INANPOYOopPIKAG Kal Twv ETTikoivwviwy oTnv EAAGDQ.

20 ®eoTIBAA EkTTandeuTiknG PoutroTikng Kai S.T.E.A.M KpAtng




[MTEPII PAMMA

* KivnNTpo yIa va aoX0oANBEi KaVEIC UE TIC AVOIKTEC TEXVOAOYIEC

* [1TW¢ PTTOPEI KAVEIC VA apXioel vO AOXOAEITAI YE TIC AVOIKTEC

TEXVOAOYIEC OTN POUTTOTIKN;
* TI LTTOPEI KAVEIG VA PTIAGEI PE TIG AVOIKTEG TEXVOAOYIEG;

*[1000 €UKOAO €ival va aoxoANOEi KaVEIC PE AUTEG;

20 ®eoTIBAA EkTTandeuTiknG PoutroTikng Kai S.T.E.A.M KpAtng
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https://robotics.ellak.gr/

1o¢ MaveAARVviIog AlaywVIOUOG EKTTAIOEUTIKAG
PoutroTiknG & Physical Computing AvoIXTWV
TexvoAoyiwyv

https://robotics.ellak.gr/




https://robotics.ellak.gr/

AlopyavwTeC

O Opvyavioudc AvoiXTwy TeXVOAOYIWY
(EEAAAK), 10 DavemoTiuio Autikng Attikng, N.E.M.Y, 1o ITYE Ai6@avTog, 10
MavemmioTAuo Aiyaiou, To MNavetmotuio Autikic Makedoviag, To [NaveTTIoTAIO
Oeooaliag, 1o MNavemmoTAuio lwavvivwy, 1o [oAutexveio Kpontng, to TEI KpATNg, 10
[MavemoTnuio Matpwy, To MNavemoTtAuio IMeAoTTovvnoou, N 2X0AN IKapwy, 1o
EOvikS 18puua Epsuvwy, To EBVIKS Kévipo Tekunpiwong, 1o TEI KeviplKAC
Makedoviag, To TEI loviwv Niowyv, To TEIl [NeAotrovvoou, 1o TEI 21epedc EAAGDAC,
TO0 GUnet, N Evwon MAnpo@opikwy EAAGS0C, N_LEAANVIKA Evwon yia TNV
aclotroinon Twv TTME oTnv ekmraideuon, N_EAANVIKA EkTraideuTiky 'Evwon STEM, o
2 uvoeopog Emixeipnoswyv MAnpo@opikng Bopeiou EAAAGOG Kal peAN TNG
EKTTAIOEUTIKNC KOIVOTNTAG.

TexvoAoviwv


https://eellak.gr/
https://eellak.gr/
http://www.uniwa.gr/
http://www.epy.gr/
http://www.cti.gr/el
https://www.aegean.gr/
https://www.aegean.gr/
https://uowm.gr/
http://www.uth.gr/
http://www.uth.gr/
http://www.uoi.gr/
https://www.tuc.gr/
https://www.teicrete.gr/
https://www.upatras.gr/el
https://www.upatras.gr/el
https://www.uop.gr/
https://hafa.haf.gr/hafa/
http://www.eie.gr/
http://www.eie.gr/
http://www.ekt.gr/
http://www.teicm.gr/
http://www.teicm.gr/
http://www.teiion.gr/
http://www.teipel.gr/
http://www.teiste.gr/
http://www.gunet.gr/el/%CE%B1%CF%81%CF%87%CE%B9%CE%BA%CE%AE-%CF%83%CE%B5%CE%BB%CE%AF%CE%B4%CE%B1/
https://www.epe.org.gr/
http://e-diktyo.eu/
http://e-diktyo.eu/
http://www.e3stem.edu.gr/
http://www.sepve.org/
http://www.sepve.org/

https://robotics.ellak.gr/

2.€ TTOIOUC ATTEUOUVETQI;

O AlaywVvIOUOC aTTEVBUVETAI 0€ OPADdEC LaBNTWYV OXOAEIWY TNG
[MpwTtoBaBuiac kail Tng Asutepof3abuiac Ektraideuong (AnuoTikg,
['uuvaola, Aukela kal EINAA) Ta otroia ptropouv va OnAwoouv
OUUUETOXI OTO OIAYWVIOUO CUUTTANPWVOVTAC TN OXETIKI POPUA:

https://robotics.ellak.gr/dilosi-simmetochis/

TexvoAoviwv



2. KOTTOC:

O MaveAAnviog Alaywviouog EKTTaIdeuTIKNAG POUTTOTIKAG & Physical
Computing AVOIXTWV TEXVOAOYIWYV EXEI WG OTOXO TNV EI0AYWYN OTNV
EKTTAiOEUON UAIKOU Kal AOYIOUIKOU TTOU avoiyel opiloVTEG, EvOappuUVEl TN
ONUIOUPYIKOTNTA TWV pabntwy, dgv BETEI ppayuouc oTnv
ETTIVONTIKOTNTA KAI TNV TTPWTOBOUAIQ TOUG Kal OeV TTPOWOEI 0€ pabnTec
KAl TIC OIKOYEVEIEC TOUC TTPOIOVTA CUYKEKPIMEVWV ETAIPEIWV.

TexvoAoviwv


https://en.wikipedia.org/wiki/Physical_computing
https://en.wikipedia.org/wiki/Physical_computing

OcpaToloyia : :

O dIaywVvIoUOC agopa aTn dnuioupyia Epywv (TEXVOUPYNUATWY) LE TN XPNoN
AVOIXTWV TEXVOAOYIWV UAIKOU Kail AoyIiopikoU (Open Design, Open Software & Open
Hardware), Kal TNV TTAPAYWYIN OXETIKWY AVOIXTWYV EKTTAIOEUTIKWY TTOPWV.

H BgpartoAoyia ptropei va repiAaupavel Epya:

OUTOMOTIOHNOU,

PWTICUOU-NXOUV,

a1IoONTAPWV-TTEPIBAAAOVTOG,

ECUTTVO OVTIKEINEVA,

dl1aTdageig Eykaipng €100TToinoNng,

aQUTOVOMO OXANATA,

KOTOOKEUEG TTOU pOpIouvTal (wareables),

EQPUPUOYES YPUXAYWYIOG, UYEIOG-EUEEiagG,

EPYA EKTTAIOEUTIKWY XPNOEWV KOl EKTTAIOEUTIKWY EQAPUOYWV KAl
gepapuoyég loT. (1r.X._Open source robotics, openrobothardware, KATT).

TexvoAoviwv



https://en.wikipedia.org/wiki/Open_design
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Open-source_hardware
https://en.wikipedia.org/wiki/Open-source_hardware
https://en.wikipedia.org/wiki/Open-source_robotics
http://www.openrobothardware.org/linkedprojects/

https://robotics.ellak.gr/

ddaoeic Tou Alaywviouou

o 1n ®aon Tou Alaywviopou - daon Zxediaong
(TeNIKA nuepounvia uttoBoArc 30 Nogupiou 2018)

Ta oxoAcia TTou Ba ocuppeTdoxouv Ba TTPETTEI va UTTOBAAAOUV TIC TTPOTACEIC TOUC OTNV I0TOOEAIdQ
TOU Q1aywVIOUoU pEXPI TIC 30 NogpuBpiou 2018. 2TnV ouveXela, Ba eTTIAEXBoUV ATTO TNV OPYAVWTIKH-
ETTIOTAUOVIKN ETTITPOTIN) TOUAAXIOTOV Ol 100 KAAUTEPEG TIPOTACEIC ATTO OAEC TIC KATNYOPIEC TOU
Alaywviopou (AnuoTika- N'upvaoia — Aukeia — EMAA) oTig otroieg Ba xpnuatodoTnOci 0 eEOTTAIOCUOC
atrd xopnyicg (EvOEIKTIKA 0 £€OTTAIOUOGC pTTOPEi Va €ival Arduino Uno, Raspberry Pi 3 Type B,
beagleboard, Dwenguino 1] 0TTola AAAN avoIXTr TEXVOAOYiIa €ival ATTOOEKTH) WG Ic0dUvVaAuN).

o 2n ®aon Tou Alaywviopou - ®aon YAotroinong
(Huepounvia oAokAnpwaong 27 AtrpiAiou 2019)

o 3n®aon-AgioAoynon BpaBeuon Twyv 12 KAAUTEPWYV £pywV (3 ava
KaTnyopia)



https://www.arduino.cc/
https://www.raspberrypi.org/products/raspberry-pi-3-model-b/
http://beagleboard.org/
http://beagleboard.org/
http://www.dwengo.org/tutorials/dwenguino

Kavovec Tou AlaywVviouou

https://robotics.ellak.gr/

NMpoKEeIpEVOU va €ival ATTOOEKTA IO UTTOWYNPIOTNTA, TTPETTEI VA TTANPOI T
aKOAouBa kpIThHpPIA:

1.

2,

© N O O &

TexvoAoviwv

Xpnon avoixTou UAIKOU (hardware). Ta ox€0i1a TOu UAIKOU Ba TTpETTEI va avEBOuUV OTO github, pe TTANPEIC
odnYieC WOTE va UTTOPEI OTTOIOG EVOIAPEPETAI VA TA AVATTAPAYAYEL, YIa BEATILWON KAl TTEPAITEPW XPHON.
XpnRon avoixTou AoyiouikoU. To Aoyiouko Ba TTpETTel va avEREl oTo github, TTAPWGS TEKUNPIWUEVO, UE
TTANPEIC 0ONYIEC WOTE VA UTTOPEI OTTOI0C EVOIAPEPETAI VO TOV BEATILVOEI KAI ETTAVAXPNOIUOTTOINOEL.
Mapaywyr avoixTou eKTTaIOEUTIKOU UAIKOU YIa ETTAVAXPNON. 2€ OUVEPYOQOTia pE TOV UTTEUBUVO
EKTTAIOEUTIKO Ba TTPETTEI va cUVTaXB0oUV avaAuTIKEC 0ONYIEC YIA TO TTWC UTTOPEI va avaTtrapaxBei To Epyo
aT1Td €va AANO OXOAEgio Kal N TTapaywyn evog oX£DI0U avoIXToU EKTTAIOEUTIKOU TTOPOU OUUPpwWVaA pe To OER
Canvas).

O kwdIkag TTou Ba xpnoipoTroinbei va dlavEueTal pe_ AdEIa XPOnNg avoIXTou KWOIKA.

To eKTTAIOEUTIKO UAIKO KaI N TEKUNPiwon va diaveueTal pe_ adeia xpnong CC-BY.

[MpipodoTeital To XapunAOG KOOTOG KATAOKEUNG Kal N XPNon EUPEWC OIABECIUWY (OXI DUCEUPETWV) UAIKWV.
Mapouciaon Kal aiITIOAGYNoN TG KATOOKEUNG ATTO TOUG palbnTtég (LEow BivTeo).

O e€omAiopd¢ ptropei va gival Arduino Uno, Raspberry Pi 3 Type B, beagleboard, Dwenguino Kail OTrola
GAAN avoixti TexvoAoyia gival atrodeKTH WG I00dUvaun.



http://education.websites.okfn.org/files/2018/02/OER-canvas_GREEK.pdf
http://education.websites.okfn.org/files/2018/02/OER-canvas_GREEK.pdf
https://mathe.ellak.gr/?page_id=80
https://mathe.ellak.gr/?page_id=95
https://www.arduino.cc/
https://www.raspberrypi.org/products/raspberry-pi-3-model-b/
http://beagleboard.org/
http://www.dwengo.org/tutorials/dwenguino

[MTEPII PAMMA

* KivnNTpo yIa va aoX0oANBEi KaVEIC UE TIC AVOIKTEC TEXVOAOYIEC

* Mwg putropEi KAVEIG va apXioel vO QO XOAEITAI HE TIG OVOIKTEG

TEXVOAOYIEG OTN POUTTOTIKN;
* TI LTTOPEI KAVEIC VA PTIACEI LE TIC AVOIKTEC TEXVOAOVIEC;

*[1000 €UKOAO €ival va aoxoANOEi KaVEIC PE AUTEG;

20 ®eoTIBAA EkTTandeuTiknG PoutroTikng Kai S.T.E.A.M KpAtng




Apen In

Open Source Applications for Industrial
Automation - Openln

* The OpenlIN Project is a three year duration Project funded by the European
Union Erasmus+ Strategic Partnerships Programme started in October, 2016 and
it involves 4 partners across Europe.

Kk, Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

About OpenIN

* The development of professional automated industrial systems nowadays is still a
“proprietary technology” at high costs, which in a way impede its development
and makes its implementation complicated.

* This project aims at helping higher VET and HEls institutions, Technical
Universities as well as enterprises using automation systems (especially SMEs) to
cut costs and embrace innovation by providing them with Training Courses for g
both students and teachers on free open source hardware and software for .'

designing automated systems.
Rt Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

OpenlIN Partners

* Coordinator: Politeknika lkastegia Txopierri, Spain
* Partner: APRO Formazione, Italy
* Partner: Insituto Superior de Engenharia do Porto, Portugal

* Partner: Technological Educational Institue of Crete, Greece

Rt Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

Overall Impact

The partners of OPENIN project are all committed to the promotion free
open-source software as an effective way to modernize target organizations and
promote innovation.

R Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

Overall Impact

ON STUDENTS:

» Students from EQF level 5 and above will be taught how to use free open source
automation software and hardware

* They will be more competitive when looking for a job as being already
acquainted with automation software and hardware

ON TEACHERS/ TRAINERS:

* Their everyday work will be facilitated by the implementation of the project
outputs

* They will increase their opportunities for professional development

* Will be more motivated and confident regarding their professional skills

* Gain access to free and open source automation software/hardware
Rt Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation
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Training Modules

The partnership carried out a research among companies and educational
institutes in the four partner countries and following the outcomes of this research,
partners worked on the structure of the Course and the structure of the

description of the units and learning outcomes. Below is the final structure of the
course separated into 4 Topics:

*Topic A: Introduction
*Topic B: Sensors.

* Topic C: Actuators.

*Topic D: Communications.

Each topic is separated into several units which are presented

Co-funded by the
: : W Erasmus+ Programme
in the next slides i of the European Union

Open Source Applications for Industrial Automation
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Training Modules

INTRODUCTION

UNIT 1: FIRST PROGRAMS
UNIT 2: DIGITAL I/O - INTERRUPTS
UNIT 3: EXPRESSIONS PAUSES AND SOUNDS

UNIT 4: DECISION MAKING AND CONTROL
FUNCTIONS

UNIT 5: ANALOG SIGNALS
UNIT 6: LCD LIQUID CRYSTAL DISPLAY SCREENS

SENSORS

UNIT 7: INFRARED SENSORS

UNIT 8: OTHER SENSORS (ULTRASOUND,
INERTIAL, ENVIRONMENTAL)

ACTUATORS

* UNIT 9: RELAYS
* UNIT 10: DRIVING MOTORS
* UNIT 11: RC SERVO

COMMUNICATIONS

* UNIT 12: SERIAL INTERFACE
* UNIT 13: 12C BUS

* UNIT 14: COMMUNICATION PROTOCOLS
(BLUETOOTH, ETHERNET, WIFI)

Kk, Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

Learning based on examples

* Project-based learning is an increasingly popular method of instruction in which
students drive their own learning by completing projects.

* Project-based learning can be best defined as a teaching method through which
students work to answer a complex question or solve a complex problem. This
problem solving includes researching the question, synthesizing the
information, working with others, and presenting the work.

* Projects can last as long as they need to and can cover a wide variety of topics
and subject areas.

In the following slides we will present you some simple examples based on the

Units of OPENIN.
Kk, Co-funded by the
W Erasmus+ Programme
e of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

Luminosity Example

Using this example, students will create an dimming led based on the environmental conditions (luminosity).
Students will learn the basics about analog signals and the way that are handled by the Arduino boards.

int luminosity;
int ledPin = 10;

- o s now
: 1

PIGITAL cPuns~ &=

: y::_é@@@_w e B cevaw v void setup() {

sxmm Arjuino” . }

void loop () {
luminosity = analogRead (AQ) ;
luminosity = luminosity/4;
analogWrite (ledPin, luminosity);
delay (10);

}

Co-funded by the
Erasmus+ Programme
of the European Union

Open Source Applications for Industrial Automation
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12C EEPROM Example

This example demonstrates the usage of 12C protocol as

#include <Wire.h>

void eeprom i2c write(byte address, byte from addr, byte data) {
Wire.beginTransmission (address) ;

well as provide a solution to overcome a common memory Wire . send (from addr);

restriction. (low capacity)
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Wire.send(data);
Wire.endTransmission () ;

}

byte eeprom i2c read(int address, int from addr) {
Wire.beginTransmission (address) ;
Wire.send(from addr) ;
Wire.endTransmission () ;
Wire.requestFrom(address, 1);
if (Wire.available()) return Wire.receive();
else return O0xFF;

}

void setup() {
Wire.begin () ;
Serial.begin(9600) ;
for(int 1 = 0; 1 < 10; i++, delay(100))
eeprom i2c write(B01010000, i, 'a'+i);
Serial.println("Writen to memory!");

}

void loop () {
for(int i = 0; i < 10; i++) {

byte r = eeprom i2c read(B01010000, 1i);
Serial.print(i);
Serial.print (" - ");
Serial.print(r);
Serial.print("\n");
delay (1000) ;

LI I B I i A I I I
O 0 0 0 0 0 ¢ ¢ 0 0 4 00000 0 0
O O O 0 0 0 0 & 00 ¢ 0l 0 000 00

L2 2 B 2R BE AR B 2R N 2R R R AN B 2R 2R N N

Co-funded by the
Erasmus+ Programme
of the European Union
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Serial Bluetooth Example

In this example, students will be able to understand serial protocols as well as the usage of Bluetooth/BLE
communication.

#include <SoftwareSerial.h>
SoftwareSerial mySerial (10, 11);

void setup ()

{
Serial.begin(9600) ;
mySerial.begin(9600) ;
}

. XL

void loop ()
{
if (mySerial.available())
Serial.write (mySerial.read()):;
if (Serial.available())
mySerial.write(Serial.read());

,LouTnpuy EmX¥

Co-funded by the
Erasmus+ Programme
of the European Union

Open Source Applications for Industrial Automation
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Simple LCD Example

The LiquidCrystal library allows you to control LCD displays that are
compatible with the Hitachi HD44780 driver. Using a LCD, students will
learn how to display information.

#include <LiquidCrystal.h>
LiguidCrystal lcd(12, 11, 5, 4, 3, 2);

void setup () {}

int 1 = 0;

void loop () {
lcd.setCursor (i,0);
lcd.print ("Hello World.");
delay (500) ;
lcd.clear () ;
i=11;

Co-funded by the
Erasmus+ Programme
of the European Union

Open Source Applications for Industrial Automation
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H-Bridge DC Motor Example

This example will help students to understand a more advanced way of controlling a DC motor using an H-Bridge
circuit containing four switching elements, transistors or MOSFETSs.

o POWER
AV Gnd Vin 012345

ANALOG IN .

Open Source Applications for Industrial Automation

int portHl = 9;
int portH2 = 10
int potpin = 0;
int val;

int vall;

int val2;

void setup()

{
}

void loop ()

{

val = analogRead (potpin);

vall = map(val, 0, 519, 255, 0);
val2 = map(val, 520, 1023, 0, 255);
if (val > 520) wvall = 0;

else val2 = 0;

analogWrite (portHl, wvall);
analogWrite (portH2, wval2);

Co-funded by the
Erasmus+ Programme
of the European Union
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Porto Training Meeting

v/ Held in Porto (ISEP facilities) from 5/2/18 —9/2/18

v’ Trainers from participating countries discussed and analyzed the training
materials developed by all partners to ensure consistency and logical
order in its structure.

v’ Experimental demonstrations of several provisions were carried out and
also improvements were proposed.

v’ The type of formatting and the final structure of the texts and

presentations to be delivered by each partner were also decided.

Co-funded by the
Erasmus+ Programme
of the European Union

Open Source Applications for Industrial Automation
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Porto Training Meeting

Co-funded by the
Erasmus+ Programme
of the European Union
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Heraklion Summer School

> Held in Heraklion on July 16-20, 2018 at the Technological Institute of
Crete

> Over 50 applicants...

> 20 teachers of the secondary and technical education were chosen and
attended the school

Co-funded by the
Erasmus+ Programme
of the European Union

Open Source Applications for Industrial Automation




www.openinproject.eu

Heraklion Summer School Outline

Day 1 Day 2 Day 3 Day 4 Day 5
INTRODUCTION SENSORS ACTUATORS COMMUNICATIONS GROUP PROJECT
> Programming with > Light measurement with > Relays > Serial Communication Manufacture of
Arduino LDR > Solid state Protocols autonomous
> Digital > Temperature — Humidity relays > Asynchronous serial robotic vehicle
Inputs/Outputs measurement with > DC motors communication
> Analog LM35 & DHT11 > RCservo > 1-Wire protocol
Inputs/Outputs > Infrared sensors motors > 12C pmtocf" .
> Interrupts > Ultrasonic sensors > Stepper D e s e
> LCD Display motors protocols
> Bluetooth
> Ethernet
> Wifi

Kk, Co-funded by the
W Erasmus+ Programme
e of the European Union
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Heraklion Summer School Outline

R Co-funded by the
W Erasmus+ Programme
e of the European Union
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Heraklion Summer School Outline
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Heraklion Summer School Outline

o Co-funded by the
W Erasmus+ Programme
S of the European Union
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Heraklion Summer School Outline

Participants were asked to fill a questionnaire regarding the training
course

There were two major questions for each one of the four modules and
the group project :

> Introduction Module (Arduino platform)
> Sensors Module

> Actuators Module

> Communicatiom Module

> @Grou P Project M Co-funded by the
x Erasmus+ Programme

*
o of the European Union

Open Source Applications for Industrial Automation
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Heraklion Summer School Outline

.1% B bave learsed the basic peindphes
Group Project B bave found the material wasy o understand and user Inesdly
M55

93.1%
Communatiom Medule
91 3%

93.6%
Aftuators Moduse

Man

96 4.
Serders Meduk

Intreduction Medule |Arduno platfomm)
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<« cC ® ® www.openinproject.eu

EWS TEAM

WHY OPENIN? OBJECTIVES

The development of profesional automated industrial systems nowadays is * Analysis of the teaching possibilities that the free hardware and software
still a “proprietary technology” at high costs, which in a way impede its offer for designing automated systems
development and makes its implementation complicated. « Development of innovation materials of high technical level available for

higher VET and HE institutions and enterprises using automation systems

o Creation of tools for students’ formation through real cases

Open Source Applicati
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@pen |n COURSES

COURSES ON ARDUINO - PILOT VERSION*

Co-funded by the
Erasmus+ Programme
of the European Union

The Training Courses can be used by students, teachers and employers who want to learn and improve their knowledge on the open-source
electronics platform Arduino. There are a total of 4 modules: Introduction to the platform, Sensors, Communications, and Actuators.

*There can be spelling or other mistakes in the Units. These will be corrected in the final versions.

OPENIN TRAINING COURSE FOR STUDENTS OPENIN TRAINING COURSE FOR TEACHERS/
EMPLOYEES

COURSES - OPENIN TRAINING COURSE FOR STUDENTS

Open Source Applications for Industrial Automation




[MTEPII PAMMA

* KivnNTpo yIa va aoX0oANBEi KaVEIC UE TIC AVOIKTEC TEXVOAOYIEC

* [1TW¢ PTTOPEI KAVEIC VA apXioel vO AOXOAEITAI YE TIC AVOIKTEC

TEXVOAOYIEC OTN POUTTOTIKN;
*TI LTTOPEI KAVEIG VA PTIAEEI LE TIG AVOIKTEG TEXVOAOYIEG;

*[1000 €UKOAO €ival va aoxoANOEi KaVEIC PE AUTEG;
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| http://canbuddy.rocks/

POKAEIOU

* To canbuddy TTpOKPIONKE Kal
TTAPOUCIACTNKE OTO 20
MapaBwvio Kaivotouiag City
Challenge Crowdhackathon TTOU
opyavwoe n KEAE
(http://crowdhackathon.com/s
martcity2/en/).

« EmAEXONKE a1Td TO Rome
Maker Faire koI 6a
ouppeTaoxel Tov OKTwplo
(https://2018.makerfairerome.e

u/en/).
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TO T pu U EIY“‘ U , http://canbuddy.rocks/

HpakAgiou

Boaoilkd YAIKA — OAd aVOIKTOU KWOIKO

* Wemos D1 mini (ESP-8266EX)

* 3D printing yia pépn Baong

2 x stepper motors

1 x KoUTa 30x30x40

1 x servo VO aVOIYOKAEIVEI TO KATTAKI

1 x aicOnTApa avixveuong PETAAAOU (LETAAAIKN TaIvia - KOAWDIA)

1 x prototype board

Arduino coding
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[MTEPII PAMMA

* KivnNTpo yIa va aoX0oANBEi KaVEIC UE TIC AVOIKTEC TEXVOAOYIEC

* [1TW¢ PTTOPEI KAVEIC VA apXioel vO AOXOAEITAI YE TIC AVOIKTEC

TEXVOAOYIEC OTN POUTTOTIKN;
* TI LTTOPEI KAVEIG VA PTIAGEI PE TIG AVOIKTEG TEXVOAOYIEG;

*[1600 €UKOAO €ival va aoXOANOEI KAVEIG HE AUTEG;

20 ®eoTIBAA EkTTandeuTiknG PoutroTikng Kai S.T.E.A.M KpAtng




QUTEC;

* OAEC 01 KOTOOKEUEC QUTOUATIOUWYV, AVOIKTEC KOI KAEIOTEC, £XOUV OUYKEKPIHEVN dOUN

HPAKAEIO, 2018

* MIKpOEAEYKTN
« AicOnmipia
» Emrevepynreg
* 2TIC KAEIOTEC TTAATPOPUEC Ol OUVATOTNTEC KATAOKEUNG KAl ETTEKTACEWV Eival
TTEPIOPIOUEVEC. 2TIC AVOIKTEC Eival ATTEPIOPIOTEC

» Odnyiec uttdpyxouV ATTEIPEC OTO DIAdIKTUO

* H ouvapupoAoynon ival T0oo dUOKOAN 000 BEAEI va TNV KAVEI KAVEIC

* [0 pKpA& TTaIdIA CEKIVAEI KAVEIG PE ATTAO XEIPIOUO MIAC KATAOKEUNG, TOTTOBETNON ATTAWY £CAPTAUATWY KAl
OTAOIOKA TTPOXWPAEI TTAPATTEPQ

* O TpoypPApUATIONOC OUWIC;
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QUTEC;

ATTAITEI YVWOEIC TTPOYPAUUATIONOU o€ C.
* KataAAnAo yia tTaidia AuKeiou N icwg
['upvaoiou.

* ATTQYOPEUTIKO VIO pIKPOTEPA TTAIDIA.

* Ta TTa1d1G o€ ANUOTIKO Kal ["'upvaoic

nabaivouyv scratch.

}

HPAKAEIO, 2018

#include <Wire.h>

* O TTPOYPOAUUATIONOC O€ TTEPIBAAAOV Arduino

oid eeprom i2c write(byte address, byte from addr, byte data) {
Wire.beginTransmission (address) ;

Wire.send (from addr);

Wire.send (data);

Wire.endTransmission () ;

byte eeprom i2c read(int address, int from addr) {

}

Wire.beginTransmission (address) ;
Wire.send(from addr);
Wire.endTransmission () ;
Wire.requestFrom(address, 1);

if (Wire.available()) return Wire.receive();
else return OXxFF;

void setup () {

}

Wire.begin () ;

Serial.begin(9600) ;

for(int i = 0; i < 10; i++, delay(100))
eeprom i2c write(B01010000, i, 'a'+i);

Serial.println("Writen to memory!");

void loop () {

for(int i = 0; i < 10; i++) {
byte r = eeprom i2c read(B01010000, 1i);
Serial.print(1i);
Serial.print (" - ");
Serial.print(r);
Serial.print ("\n");
delay (1000) ;
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QUTEC;
*S4A (http://sda.cat/)

HPAKAEIO, 2018

* S4A is a Scratch modification that allows for simple programming of the Arduino open

source hardware platform. It provides new blocks for managing sensors and
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http://s4a.cat/

QUTEC;

* Snap4Arduino (http://snap4arduino.rocks/ )

HPAKAEIO, 2018

* Snap4Arduino is a modification of the Snap! visual programming language that lets you seamlessly
interact with almost all versions of the Arduino board.

( Swuerung
Fahien

{ Operatoren
Varlablen

Mit Arduino verbinden
Verbindung zu Arduino trennen

Einrichten des digitalen Pins
Setze Servo T lim Unzoigers|

Setze digitalen Pin _ aut
Setze PWM-PIn __ aut @

lies analogen Pin
lies digitalen Pin

£+ Lichtorgel3

o

won €70

use this script 10 figure out your sensor's range

caution: just for this purpose! dont cody 1, 1t won't work wio futther adjustments

skciptuariation vaia (in_min (i max (outmin (ovtmex  (CEZIOTINTTTTITT—

all iniial settings, e.g. digital pin setups, varable intiaizations go here

attach LEDs 10 pins 3,5,6,9,10
attach speaker to pin 11

inimum sensor reading, In_max = maximum sensor reading

attach analog sensor (¢.g. potentometer, microphone, LDR, humidity) to pin A

value s used 10 store current sensor reading
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http://snap4arduino.rocks/

HPAKAEIO, 2018

[1000 €UKOAO €ival va aoX0oANBEl KAVEIC LUE AUTEC;

* H OIKI) HOG KATOAOKEUN

arduino uno r3

sensor shield v5.0

Ultrasonic sensor HC-SR04

motorshield L298n

infrared remote control module KY-022
3x infrared tracking sensor KY-033
Bluetooth module HC-06

3x optical sensitive resistance LM393

* [Npoypappuari¢etal p€ow Snap4Arduino

* YAIKG

* Evowpartwvel TIc BaoikEC AEITOUPYIEC TWV YVWOTWYV KAEIOTWY CUCTNUATWY

» Agv KoOTiel TTAPATTAVW ATTO 50 EUpW.
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HPAKAEIO, 2018

epe: touchdowns > [ _
i ping (cm) Trig €@ Echo € puise € @ vs > &

Canaton resding €I > 11 YU anaiog rending €@ > B

whei eceive mp -
set digital pin GFES to v@® -
set digital pin @€ to v@® A e )
: [ set digital pin GEE> to v®
wait until ¢ (% ping (cm) Trig @ Echo @ pulse @ @ vs <A
set digital pin QI to ©x
[ set digital pin @D to v®

set digital pin @5 to @x
[ set digital pin @B to @ e
set right | ! ping (cm) Trig @ Echo @ pulse @ @ vs
set servo @B to [IRd

[broadcast deksia w and wait

it left .0 right 0 and ¢ left 0g ,>

set digital pin GFE to v@

[_l:t digital pin E> to v@®

set digital pin €E to @x set digital pin @D to @x
pin GED to @x [set digital pin €D t0 @
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HPAKAEIO, 2018

[1000 €UKOAO €ival va aoX0oANBEl KAVEIC LUE AUTEC;

* Object Avoidance

[ set digital pin @B to

[ = it i

[ set digital pin GRS to @
[ set digital pin GEES to @

[_\l;tpin@hv:

rs:turvo@m

say
if

Canaton resding € > B W avsiog resding @ > 1 )

set digital pin @& to v@®

wait until (% ping (cm) Trig @B Echo @ pulse €D € s | < & )

digi o
set digital pin @ [ set digital pin @ to v@
set digital pin to
set digital pin €5 to ®x

‘ broadcast |deksia w and wait
v

% et ] right ) and ¢ left 18 />

set digital pin to v@®

[ set digital pin QI to v®

set digital pin @ to @x set digital pin @R to @x

set digital pin EEE to @x



HPAKAEIO, 2018

[1000 €UKOAO €ival va aoX0oANBEl KAVEIC LUE AUTEC;

€ _nmﬂ to analog reading €8
w
to | analog reading &5

* Light Follow N =S i

wait 1 0.5 secs

set pin @ to value (speed
[—n:t pin @ to value (speed

if round ETEIET) rendlng@ — round £I0TT >
round analog rﬂdlngm 1 round  sensor3

say OET

IR analog reading €52 §' > 000 > /
round ' analog g;d] *2 round | sensor3

1 < f_))and sensor2 >
f > 2

[ set digital pin @B to v®
[ set digital pin GEE to v@®
[say

1 >(MO N (se
(sensor3 LY MO
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HPAKAEIO, 2018

[1000 €UKOAO €ival va aoX0oANBEl KAVEIC LUE AUTEC;

* IR Remote control

wait time | to (]

Enable | IR rec

broadcast |set_speed »

=)

IR (ir rec = EEER )

ir rec = EYEA J

0.2 secs

: irrec_| ta|d

set digital pin @E to @x
[ set digital pin GFD to @

set digital pin € to v@®

[ set digital pin GEED to v®

pin GEE to @

[ set digital pin GEED to v®

set digital pin EE to @

pin to @,

cript |

| = it o to v@®

set digital pin EEE to @

Betigiat pin to v@®

set digital pin € to v@®
[etldigital pi to v@®

set digital pin @K to @x
[ set digital pin GEED to @
r-:tunmmm

set digital pin @K to v@®
[ set digital pin GFD to v®

utdigitﬂlpintn._*/
[ set digital pin GFED to @,
set servo @R to [IFR4

oTIBAA ExtraideuTikng PoutroTikng kai S.T.E.A.M KpnTng

ot

[setp wvaluem

stop  this script |

set digital pin @[E> to v@

[ set digital pin B to v®

set digital pin GUED to @x
[ set digital pin GEED to @x

[set servo @ to 4
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2.0C EUXApPIOTW
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