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TL elval o HIKPOEAEYKTNC;

O uikpoeAeykNG (microcontroller) eival €vag UIKPOG UTIOAOYLOTNG,
TOV OT0{0 MMOPOUPE va TPOYPAUUATIOOUNE MOTE va ETUKOIVWVEL JE TO
nepIBaAlov Tou, dnAadn va déxetal MAnpodopieg (e10600uUg - inputs) amod
alodntnpeg (sensors) kal va Oivel evioAég (eE60oug - outputs) oe
ouoTANATA, OTIWG KIVNTAPEG.

‘OTL KAVEL €vag MIKPOEAEYKTNG Mmopei va kKAvel ouvnBwg KiL éva
NAEKTPOVIKO KUKAWMA. H dlagdopd eival OTL TO NAEKTPOVIKO KUKAWUA TOU
MIKPOEAEYKTY) UMopel va TPoypapUaTIoTEl, WOTE va KAvel kKabe ¢popa uia
AAAN epyacia, evw dladopeTikd Ba xpeltaldétav éva KUKAwPaA
ATIOKAELOTIKA Yla KAOe epyaocia pPe ooBAPEC CUVETIEIEG OTO KOOTOG Kal
01O XpOVO, TIoU XpeldleTal va aplepwaoel KATIOLOG.

Ti eival o pikpoeAeyktg Arduino (kat yiati...Arduino);

O uikpoeAeykKTNG Arduino eival pla euéAlktn mAatdoppa hardware
mou oxedldotnke yla avOpwroug Xwpig 1dlaitepeg yvwoelg
MpoypapuatiopoU H/Y kat nAektpovikwv. Ot anattoUPEVESG YVWOELQ
arokTioUvTal otadlakd Katd tn Xpnon Tou cuoctnuatog. ‘Etol To cuotnua
auTto eival KatdAANnAo Kal yla avlpwrioug, TIOU Toug apéoel amwg va
HAOTOPEUOUV 1) AKOUN KAl KAAAITEXVEG.

H yvwoTt pgrm\e TMAAKETA TOU KUKA®WUATOG Tou Arduino Aéyetal OTL
TMPEE TO OVOUA NG amod Mla TOTUKN KAPeTEPLA NG ITaAiag kalt Adyw NG
AmOTNTAG TNG €XEL dNUIOUPYNOEL Hla OAOKANPN YeVId ard «UACTOPES»,
KATL TIou ¢aiveTtal amnd 1o MANB0G TwV OXETIKWV avadopwv Kat forums,
Tou uropei eUkoAa va Bpel Kamolog oto dladikTuo.

AUTO TOU €Xel KAvel dNUODIAEC TO OUYKEKPIPMEVO cUOTNUA, TEPA
and v armn\oTtnTd tou, eival 0TI xapaktnpiletalt wg hardware avolktou
KwOIKa (open source hardware), ou onuaivel 0TI 0O KATAOKEUAOTNG EXEL
dwoel TN duvaTOTNTA OTOLOdNTOTE XPNOTNG va €Xel TPoOofaon oTo
0oxX€010 TOU BaoclkoU KUKAWUATOG, WOTE va Uropel va Kavel BEATIWOELG
Kal va TIG yvwoTtorolel oToug evdlapepoduevoug. MNevikdTepa OAa Ta
apxela pe ox€dla KUKAWPATWY Kal To AOYIOMIKO eival eAelBepa va Ta
«KaTERAOELl» KATOLOC OTOV UTIOAOYLOTR] TOU, va TA XPNOLUOTIOINOEL,
TPOTIOTIOINOEL AKOUA Kal va Ta TouAnoet!

TL€xel «uéoa» o Arduino;

>TO KEVTPO TNG TAAKETAC UTIAPXEL £va TOIMAKL TIOU TIPETIEL VA TO
BAémoupe oav €va umoAoyloTtn! To Tomakl autd eival yvwoto wg AVR (To
kKataokeudlel n etalpeia Atmel). Eival oAU apyog dnAadn «TpEXEL» O0TA
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16MHz pe 8-bit core. H dlaBéoiun pvnun eival 32 kilobytes pe 2 kilobytes
RAM.

MNapakatw PAemete v mAatdopua Tou Arduino Uno (évag amd 1n
OLKOYEVELA TWV UIKPOEAEYKTWYV Arduino). To ox€dlo divel OAeG TIG BACLKEG
TAnpogdopieg, MoOU UMopel KATOIOC va XPENOIMOTIOMOEL YA va KAVEL TO
KUKAWWA IKavo va eTUKOLVWVEL Je To TEPIBAAAOV TOU.
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Mwg uropel va npoypapuatiotel o Arduino;

ApXIKa TpEmel va eykataotabel otov H/Y KatdAAnAo Aoylouiko (free
downloading) avaAoya pe TO umidpxov AELTOUPYIKO cUOTNHA, WOTE OTAV
ouvdebel o Arduino pe autdOv, va avayvwploTel kat va uropei va
ETIKOIVWVNOEL Hadl TOU. ZTn CUVEXELQ O TIPOYPAPMATIONOG YiveTal oToV
H/Y kat TtéAog TO TPOYypaAupa peTadépetal otov Arduino, omodTe o
TeAeuTtaiog Aettoupyei cUpdwva pe auTto.

Evykataotaon tou Arduino otov H/Y

Eykataotaon oe Windows 7

MpwTta arroAa «kateBAloUUE» OTOV UTIOAOYLOTN MAG TO KATAAANAO
apxelo mou dlatiBeTtal eAelBepa amnod Tnv totooeAida Tou Arduino Kat ivat
ouprueouevo (zipped), ondTte To anocuuréCoupe (unzip). To Program Files
elvat éva KaAd PEPOC Yl TO ATIOCUMPTIEOUEVO apPXelo. 2Tn Ouvexela
MPEMEL va eykataotabouv ol drivers, OTOL0 HIKPOEAEYKTN Kal va
dlaBETOUE.

>uvdeoupe Tov Arduino kal meptgévoupe ta Windows va Eekiviioouv
™ dladlkacia eykatdotaong twv drivers. MNa tov Arduino Uno 1) vedtepo
natape Start Menu kat avoiyoupe Tto Control Panel. Xtn ouvéxela
avolyoupe To tab ‘System and Security’. Matdue oto System kal avoiyoupe
Tto Device Manager. >to Ports(COM&LPT) 6a doUue €va port pe ovoua
Arduino UNO(COMxx). Kavoupue de&l KAk 0’ auto Kal etuAéyoupue Update
Driver software. Metd etuAéyoupue “Browse my computer for Driver software”.
OdnyoUue HE TIC ETHAOYEGQ MAG KAl ETUAEYOUUE TO apxeio pe oOvoua
ArduinoUNO.inf To omoio BpiokeTtal oto directory twv drivers. Ta windows
Ba ouvexioouv TNV eykatdotaon arod To onueio auTo.

OpoAoyia Arduino (cUvTtoun)

Digital Output (yngtakn €£0d0¢)
Tn xpnotuoroloUue yia va eAéyEoupe €va LED, aAAd pe katdAAnAo
KUKAwHa Jropeil va xpnoldoroinBei yia va eAéyxel Kivnmpeg (€Tol
AelToupyel €va pournoT), va Tapdayel NXoUS Kal TIOAAG AAAa.

Analog Output (avaAoyikn £€£060¢)
AuTn pag divel Tn duvatoTnTa va eAéyxoupe TN dwtelvoTnTa €vOg LED
Kal OxlL armwcg va to avaBoofrivoupe. MmopoUue akKOPa va eAEYXOUME
TNV TaxUTNTA €VOC KIVNTNPA.

Digital Input (yn¢lakn eicodog)
AUt MaG eTUTPETEL va «dlaBaloupe» ONPATA ATA®V aAloONTHPWV
(sensors) kat dlakortwv(pushbuttons).
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Analog Input (avaAoyikn eicodog)
MrmopoUpe va dextoUhe onuata amod alodntnpeg, ol omoiol OTEAVOUV
ouvexEQ onua tmou dev eival otaBepd (dONAadN «dev UTIAPXEL» N OTAV
utidpxel va pnv eival 1o dlo kabe ¢opd - on or off), aAAd TETOLO TIOU
EPXETAL ATIO £€VA TIOTEVOLIOPETPO N AloONTAPA PWTOG.

Tic nmaparavw eioodouc Kai €Eo6douc umopeite va PBpeite otn
pwToypadia evoc UIKpoeAeYKTN Arduino otn oeAida 4.

Serial Communication (oelptakn erukolvwvia)
AUTN ETUTPETEL OTOV UIKPOEAEYKTN va erikolvwvel pye tov H/Y Kkal va
avtaAlaoel dedopéva (data) | amAa va deixvel otnv 0606vn TL cupBaivel
TO TPOYpPaApua (sketch ) Tou «Tpéxel» OTOV UIKPOEAEYKTN.

T elval To breadboard;

To breadboard eival pia Bdon nmdvw otnv omoia yivovtal MpwToOTUTA
KUKAQMATA TNAEKTPOVIKWV Xwpig ouykoAAnoelg (soldering). Emeldn
aropeUyovTal ol CUYKOAANOEIG To breadboard uropei va xpnotporoleitat
ouVEXWC Yla VEA KUKAWUATA.

Y

&  —3

2TIG mapanavw elkoveg ¢aivetal (aplotepd) nwg eival €va am\o breadboard kat
(0€&ld) Mwg eTKOWVWVOUV E0WTEPLKA OL TPUTEG TIoU daivovtal otnv erdavela
Tou breadboard.
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Tu etvouw To SHIELD evoc ARDUINO;

To Shields eivon mhaxéteg pe wvrhopoto (add-on modules) wov ovvdéovian
TOAMOTTAA («<XOUUITOVOUV» TTAVMD TOV) UE VOV WUxQOeAeYRTY) Arduino o€ TQOTO
MOoTE Vo AVEAVOUV TIG OUVATOTNTES EMROLVOVIAS TOU pe TO TeQLPGAlov. Ta
RURADPATO AVTA Elval Evog amd Toug AMOYOUg TS OLAO00NS TOU OUYRERQLUEVOU
WKQOEAEYHTT]. ZTNV TTOQAXATW® EOVa Ppaivovtal Tétola shields.

Figure 19, A sampling of sheelds for Arduing:  Arduine pretotyping shield  Adafrult prototyp-
ing shisld  Arduino Ethemet shisld  TinkerKit DMX shield  Arduno wireless shisld

Oamicut Arduiro/tveadbosd mownt, mandlactured by Adativit  Spark Fun micro LD cad
shield  Adatruit motor diiver shield  Spark Fus musical instrument chield.
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To mpwTo uou Arduino project:
To LED nou avaBoaBnvel!

Nna Tto project autd Ba xpelaoctoupe €va breadboard, ¢va LED, uia
avtioraon 220Q kat kaAwdla.

H ouvdeopoAoyia mou Ba yivel Ba
¢daivetal Onwg otn dInMAavn €lkova.
Xpelaletal mpoooxn yla Tov TPOTO
ouvdeong tou LED. To LED é€xel ouUo
nmodapdkla, amd Ta oroia To oroia TOo
MEYAAO TPETIEL va €Xel TO MEYAAO
OUVAMLIKO (TLX. TOo BeTlkO TOAO NG
MTlaTapiag) kKalt To HLKPpOTEPO TO
MIKPOTEPO OUVAMPLKO (TLX. TOV apPVNTIKO
TMOAO TNnG prnatapiag 1 yelwon). ‘Etol otnv
nMepinmTwon pag mpémnel 1o HeydAo
modapdkl va ouvdebel pe TNV Ynolakn
€¢€odo Tou arduino (aptBud 10), mou
OUCLAOTIKA onuaivel 6TL TpododoTeital e
+5V. Emiong npénel mdvta va cuvdEeTal TO
LED pe pla avtiotaon oe osipd wote va
MNVv uropel va mepdoel peydAn €vtaon
peluaTog mou Ba uropouoe va BAAYeL TO
KUKAWUQ.

Avoiyete 10 Arduino IDE kal
TANKTPOAOYeiTE TOV TAPAKATW KWILKA
(Arduino Sketch).

Metd Tnv MAnktpoAoynon natate Verify/Compile mou Ba Bpeite mavw Kat
aplotepd oto meplBarAiov tou IDE. Av €xouv yivel 6Aa owotd 6a deite To LED
va avapBoofrvel kaBe deUTEPOAETTTO.

Ma va doUpe avaAuTikd Tov KwdlKa Kal Twg AslToupyel. TNV mpwn

YPAUMY BAETIOUE:

// Project 1 - LED Flasher
int ledPin = 10;

‘Otav pla ypauun Eekwvdaelr pe //,
void setup() { T6TE OTL AKOAOUBE( dev «peTadppdaletarl»

) pinNode(ledPin, OUTPUT); and Tov compiler o YAOOOA HNXAVAG.
MpakTika umopeite va ypayete OTL

P() { OxOAlo B¢éAete!  ZuvnbBwg ypdadoupe
jigitalWrite(ledPin, HIGH); KATL TTou Ba Hag BOT]GI’]GS[ va
i'f%ﬂ‘3"f?:°:,°9,’j(ledpin p— BUMOMAOTE TN AOYLKA TOU KMOLKA HAC.
delay(1000): o EVaAAaKTIKG upmiopei kdAmotog va

) nep\aBel oxOAla HeTAEU TwV CUUBOAWY
/* kat */. l'a mapadetyua:
/* kKaAn apxn! */
>NV enduevn ypauun daBdaloupe:
int ledPin = 10;
Auté eival Tou ovopaloupe petaBAntn (variable). Ztnv ouocia eival to
MEpPOC Omou amobnkeloupue dedouéva. Edw ouykekplpéva opioupe To XWPO,
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omou Ba arnobnkelooupe peTaBAnTn TUTOU int 1] integer dnNAadn akEpalo apldud
TIOU OPWG KupaiveTal HETAEU TwV TIMWV -32.768 kal 32.767. 'ETol N HeTABANTN
ledPin dev umopei va mdpel Tiun . 40000. AAAG podavwg dev Ba xpelaotei!
Ot peTaBANTEG eival TMOAU ONPAVTIKO OTOIXE(O TOU TPOYPAMMATIONOU €1dIKA
otov Arduino orou ta dlabgoipa bytes oTng pvnung eival petpnueval Na mnpen
evNUEPWON Yia TIG HeTABANTES dLdBaoe TIg oeAideg 12 kat 13.

Opioate Aowmodv pla meploxn oTn UVAUN oTnv orola £€xete amobnkeloel
éva aplOpd TUmMou int Kal OUYKeKpILEvVaA Tov aplBpd 10. davrtaoteite TN
METABANTN oav €va KouTi oTo oroio pulayete npdyuata. Twpa eival o aplBpog
10. MeTd Opwg uropeite va BaAeTte KATL AANO. M'auTtd ovoudletal HeTABANTY.
MeTtaBdaAAeTal auto mou puAldyeTte!

TNV €NMOUEVT YPAUUN UTIAPXEL TN ouvapTnon setup():

void setup() {
pinMode(ledPin, OUTPUT);

}

>e éva npodypapua yia tov Arduino (sketch) mpémel mavra va umdpxel yia
ouvaptnon setup() kat pia loop(), dladopeTikA deV AEITOUPYEL.

H ouvdaptnon setup() «tpéxel» Hla dopd oTnv eKKivnon Tou
TPOYPAUUATOG. Z€ AUTNV UTIAPXOUV YEVIKEG odnyieg O6Twg va oplotolve pin
modes 1 serial baud rates (onplakog puBUOG peTaPopdg dedopEVWY) yia va
TPOETOLAOTEL TO MPOYpaAuua TPy «TpeEel» N Baclkn cuvaptnon loop(). Méoa
o€ AQUTN TN ouvaptnon propei va kaloUvtal AAAEG cuvapTNOELlg oL oToieg eite
BpiokovTal o KATW oTOoV KWAIKA, eite Bplokotal oe BIBAloONKeg (libraries) ol
omoieg elval eAelBepa dlabéolueg and 1o dladikTtuo Kal arobnkevovtal o€
ouwVU o directory.

>tV setup() utdpxel POvVo uia ONAwon. Me autnv AEue OTL TO pin pe
aptépd 10 (n TN tou ledPin  dnAadn) opiletal wg £€50d0G (TO AOYLOMIKO TOU
arduino kataAaBaivel wg £€€0do O0TL xapaktnpiletat OUTPUT kal wg €icodo oOTL
xapaktnpifetat INPUT). H petaBAnt pinMode xpnoluomoleital ylautn 1n
dnAwon.

Ti eivat 6pwg ouvaptnon (function); Eival éva oUvolo amd YPAUPEG
KWOLKA TIOU KAVEL HIO OUYKEKPLPMEVT OOUAELA. AV Yla TIAPADELYUA EXOUUE KAVEL
Mld oclpd amd YPAUMEG KMOIKA TOU KAVOUV KATIOIOUG OUYKEKPIMEVOUQ
MaONuaTikoUG UTIOAOYLIONOUG, auTtol propolv va Urouv KATw amd ToV OpPLoUo
Mlag ouvdptnong. ‘Ornote péoa oOTo TPOypaupa Xxpetdletat va yivouv ol
uttoAoylopoi autoi de xpeldletal va ypayouue Eava TIG (O1EC YPAUUES EVTOAWV
aAAG propoUpe va kahoUue Tn cuvAaptnon.

Acg doUpe €va mMapddelypa cuvaptnong Kal To VONUa TwV YPadOUEVWV:

int myMultiplyFunction(int x,int y)
{

int result;

result=x"y;
return result;

}

H napamndvw cuvapinon pe évopa myMultiplyFunction eTuotpedel pia Tiun
O0TO OVOMA TNG oa va ival n dla petaBAnT Kat pdAlota akEpain (adpou
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ypdodeTal int urmpootd and 1o 6voud tng). H ouvaptnon déxetal wg dedopéva
(e1006d0uUg) dUO aképaloug (N KaAUTtepa TUTOU int) dNAadn Toug x Kat y. ‘Ot
utidpxel METAEU Twv aykUAwv {..} elval 6An n ene€epyaocia mou ekTeAel n
ouvdaptnon. H petaBAntn result mou opiletal p€oa otn cuvApTnon €ival yvwotn
MOVO OTn ouvdaptnon kait 6a ftav akatavontn (6a €Ryale AdBog o compiler!)
OTO UTIOAOLTIO TIPOYPAA.

‘OTav PrmpooTd arnd 1o OVOoHd TNG oUuVAPTNONG UTIAPXEL O TIPOCDLOPIOUOG
void (avTi yla 1o int otnv mepimwon ™g myMultiplyFunction) 16te 1 ouvaptnon
dev emuotpEdeL Karmola Tiur). Mapanavw to eidape otn cuvaptnon setup().

MeTd Tn ocuvAaptnon setup() EpxXeTal N oelpd va «TpEEEL» TN oUVAPTNON
loop(). & autn, n MPWTN €VTOAN ToU BAETOUNE elval n akdAoudn:

digitalWrite(ledPin,HIGH),

Me nv digitalWrite otnv mpayuatikoétnta Aéue otov arduino va B€oel To
pin pue aplOuod ledPin dnAadn 10 oe katdotaon uPynAou duvautlkoU Tou eivat 5V.
Méxpl oTe 6w Ba eival To LED avapuévo; Tnv andvinon divel n evToAn mou
aKoAouBei:

delay(1000);

H delay Aéel 01O UIKPOEAEYKTN va KaBUOTeEPNOEL TNV €KTEAEON NG
EMOPEVNG €VTOANG ToUu Kwdlka katd 1000 povadeg. H povada mou katalaBaivel
elval 1/1000 tou deutepoAérrou N 1 msec. ‘ETol 1000msec eival 1sec. Metd anod
1 sec ekteAeital n emouevn evIoAn Tou Aéel atov arduino va B€oel 1o pin 10 og
XaUNAG duvauplké (LOW) dnAadn 0V 1 yeiwon (ground). Me Bdon kai Ta
TiponyoUlEVA EXOULE:

digitalWrite(ledPin,LOW);

AkoAouBei akoun pia kabuotépnon katd 1000msec kat n cuvdaptnon
teAewwvel. Emedn ouwg eival n Baaoikn ouvaptnon loop(), 6a ekteAeotel Eava
ard v apxn. Auté Ba cuvexiletal péEXpl va B€ooupe  Tov Arduino €KTOG
Aeltoupyiag 1 av aveBdooupe og autdov AAAo ipoypappa (sketch) v} matnooupe
TO dlakoTn Reset mou BpilokeTal MAvw OTNV NMAAKETA.

Suvoyifovtag Tn Aslttoupyia TOU TPOYPAMUATOG AEhe OTL Eekivdel
opifovtag m petaBAntn ledPin otnv omoia divel Tnv TN 10. ZTn Ouvéxela
Taue otn cuvaptnon setup() otnv oroia opiZetal To pin 10 wg €€o0do (OUTPUT).

310 Baoclkd mpoypapua loop B€toupe 1O pin 10 oe katdotaon HIGH
oteAvovtag 5V. Meta neplpuevoupe 1 sec kat oBrnpvoupe to LED B€tovtag to pin
10 oe katdotaon LOW dnAadn otéAvovtag 0V. Mepipévoupe akdun 1 sec Kat
EavapxiCovtag Tov KUKAO armd tnv apxn Me ouvénela to LED va avapBoofnvel
ouveEX®G.

Kdmnolog uropei eUkoAa va KAvel KATIOIEC TPOTIOTIOINCEIC OTO TIPOYPAMUA
aAAalovtag tnv taxutnta nou avaBooPnvel To LED aAAadlovtag moAU am\d to
oplopga NG evioAng delay. Na mapdadewypa av 1o 1000 yivel 50msec 6a
avaBoofnvel oAU ypnyopa, evw av yivel 2000msec oAU apya!
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‘Eva ro nmpoxwpnueEvo project:
To eAeyxouevo kuvnynTo Twv LED!

M’ autd 1O project Ba xpelaotoUpe é€va
breadboard, déka LED kat (oo apiBudé avtiotdoswv
2200, éva notevolOuUeTPOo 4K7 Kai kaAwdia.

>INV MP®TN YPAuun Tou sketch BAETOUE:
byte  ledPin[ ]={4,5,6,7,8,9,10,11,12,13}

MpbékelTal yla ToOV OPLOPMO METABANTAG TUTOU
«mivaka». Me arm\d Aoyla n petaBAnt ledPin uropei
va mdapel omoladnmote amd TG TIHEG 4 €wg 13
avdloya e TL TEPLEXEL TO Oplopad TNG. la
napadetyua ledPin[2] sival To 6. Autd cupBaivel yati
o mivakag €xel 10 otoixeia pe apiBunon anod 1o 0 €wg To 9, 6TIWG CUMPaivel oe
K&O¢e mivaka pe 10 otolxeia. To otolxeio 0 Tou mivaka eival To MPWTO K.T.A.

Av B¢éloupe va dnAwooupe évav mivaka pe 10 otolxela Xwpic va
dWOOoUNE apXIKEG TIMEG O auTd Ba ypdYoue:

byte ledPin[10];

Kal Karola oTiyun apyotepa 6a dwoouue TINEG o auTda Ta 10 oTolxeia.

Ma va dwoouue pla Tiun arnd Tov Tivaka o€ [ia eTaBANTA X YPAdouuE:

x = ledPin[5];
oOmOTE N HETABANTY X TAlpVEL TNV 61 TIUN TOU Tiivaka dnAadr) tTnv Tiun 9!

310 TPOYPAPUA pag pe Tov Tivaka ledPin €xoupe armobnkeuoel 10 TIHESQ
ol omoieg eival Ta Ynolakd pin mou xpnotpolovvtat yia ta 10 LED pag.

K4&TL aképa kawvoupylo o’autov Tov Kwdika eival n ouvdaptnon millis() (n
orola eival upwa ouvapnon o¢TlIaydeEVN YUAUTOV TOV HIKPOEAEYKTH) TOU
ETUOTPEPEL TOV APLOUO TWV MSec TOU TEPACAV amnod T OTLyUn Tou apxloe va
TPEXEL O KWOIKAG TIOU TNV TEPLEXEL!

Emotpédovtag otov KwOIKA HAG KAl OTn ouvaptnon loop €XOUlE
dpovTicel wote va mepacouv TouAdaxlotov ledDelay (otov aptBud!) msec amnod
TNV TeAeuTtaia aAlayn ota LED kal téTte mepvdel n por) Tou MPOoyPAPUATOS OTN
ouvaptnon changelLED(). MNapatnpolue peoa otnv changeLED() 6TL otn
pnetaBANnTn currentLED mpootiBetal n petaBAntn direction. H teAeutaia pnopel
va Tdpel TINES Hovo 1 1 -1, onoTe eite au€dvel v currentLED kata 1 eite v
MELWVEL KATA 1.

31N ouvéxela utidpxel pa dnAwon if yia dolue av €xoupde PpTACEL OTO
teheutaio LED, wote va aAA@€oupe TNV TIUN TG METABANTNG direction kal va
aAAd&el n kateUBuvon mou avapBouv ta LED.

>T0 KUKAWUA PAG UTIAPXEL £VA TIOTEVOIOUETPO HE OKOTIO VA AUEOUELMVEL
TNV TaxUtnta Tou d¢awvouévou! Oa doUpe TIG €VIOAEC TIOU €VIACOOUV TO
TIOTEVOIOUETPO 0N Aeltoupyia. MpwTta dnAwveTtal n PeTABANTA ToOU deixvel
8&on Tng olvdeong pe tov Arduino:

int potPin = 2;
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ledPin[] = {4, 5, 6, 7, 8, 9, 10,
12, 13};

ledDelay; // delay between changes
direction = 1;
currentlLED = 0;
igned long changeTime;

potPin = 2;

setup() |

for (int x=0; x<10;
inMode (ledPin| x|,
changeTime = millis();

x++) {
OUTPUT); }

ledDelay = analogRead(potPin);

((millis - changeTime) >
ledDelay) {

changeLED();
changeTime = T

void changeLED() {

}

12

IGH);

r (int x=0

x<1l0;

x+4) |

iigitalWrite(ledPin[x], LOW);

talWrite(ledPin|currentLED],

currentLED += direction;

-1;}

(currentLED ==

(currentlED ==

9)

0)

{direction =

{direction = 1;)

S0gdwva Pe TNV TMapaAmaAvw®
ONAwOonN TO TOTEVOLOUETPO
ouvdEéeTal OTNV avaAoylkn €icodo
Tou pin 2. MNa va diapaoctel N TN
arnd avaAoylko pin xpnoldoroleitatl
n evtoAn analogRead.To avaAoylko
pin propel va dextel 1doelg petagu
0 kal 5V oe aképaleg TIMES HETAEU O
(0 Volts) kat 1023 (5 Volts). AuTo €xel
oav amnoTéleopa Mla akpifela 5
Volts/ 1024 povdadeg 1 0.0049 Volts
(4.9mV) avd povada.

Na va eEapTnooupde TNV
KabuoTtépnon amno TO
MOTEVOLOPNETPO 0 a
XPNOLUOTIOINOOUE TINESG areubeiag
arnd TOo avaloylkd pin, woTte va
Kupaivetal n kabuotépnon HeTagU
0 kat 1023 msec. AuTtO YiveTal
elodyovTtag areubeiag TNV TIUN arno
TO pin TOU TOTEVOLOMETPOU OTN
petaBAnT ledDelay.

ledDelay = analogRead(potPin);
>Ta avaloylkd pin de xpeltaletal va

opiooupe €icodo 1 €E&o0do ONWG
KAvoupe ota Ynolaka.
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EAéyxw Tnv amootaon TwV QVTIKEIUEVWV HE Eva
pavtdp nriepnxwv Kat tn Ooeclxvw aAAalovrag¢ To
puBuo rou avaBoaBnvel eva LED.

‘Eva pounoT mpEnel TouAdxloTov OTav Kiveital va anodpelyel Ta eunodla
yia va é€xel v eAdxlotn auTtovopia, wote HMETA va €XOoupe Kal AAAEQ
aralTnoelg anod auTo.

O OlKOVOULKOTEPOG TPOTOG Yyia va To metUxel autd eival va
XPNOLUOTIONOEL €vav alobntipa Tou eKMEPMEL Kal AauBdvel miow TOUGQ
QAVAOKAMUEVOUC UTEEPNXOUG.

3’ auto 1o project Ba xpnolpormomooupue tov atodnmpa HC-SR04 ue
elpog dpaong ard 4cm £€wcg 4 m. BéBala emetdn mdvta n moldéTNTa eival
avaloyn Tou KOOTOUG, Ta PMeYEDN dev eival akplBwg Ta idla oe 6Aoug Toug HC-
SR04 kat akoun mpémel va eAEyEeL KATIOLOG Kal TN ywvia umo tnv omoia BAEMEL O
JlKOC TOU alobnTnPag.

>INV edapuoyn Hag o alodntnpeacg umepnxwv 6a avrtihapBdvetal tnv

anootaon €vog AVTIKEIMEVOU Kal avAaloya
he autv  Ba aAAdlet o puBudg mou Ba
avaBooBnvel €va LED.

Juykekplpéva o HC-SR04 éxel T€00epElg
elo6d0ouUg Kal €EO6doug. AéxeTal
Tpododoacia 5V DC otnv eicodo Vce, €va
pin €lc0dou 1O trigPin (pin 8) pe to omoio
divel evtoAn to arduino otov aiobntpa va
KAvel HETPNON, €va pin €£6dou 1O echoPin
(pin 7) ue TO omoio OTEAveEL 0 aloONTNPAg
oto arduino TV TMAnpogopia «ardéoTaon»
Kal $uoLka n ocuvdeon e T yeiwon Gnd.

Juvdéouue akoun oe oelpd €va LED kat
é¢vav avtiotdon 220Q. O avtlotdTng
vewwveTtal Kat To LED pmopel va déxetal
Tdon ano To pin 12.

BAémovTag Tov K®JILKA MHAG META TOV
OpPLONO TWV PETABANTWY, TIOU YiveTal OTIWG

neplypayaue oe mponyolUueva project,
uTidpXel 0N pouTiva setup pia katvoUpyla cuvAapTnon:

Serial.begin (9600);

H Serial.begin Eekivdael pla erukolvwvia peta&l tou arduino kat Tou alobnTnpa,
eV Kabopilel kKal To pubuod petapopdg dedopévwyv ota 9600 baud 1 bits/sec. Ot
pubuol peTddoong dedoMEVWV Yia TO HIKpoeAeykTh) arduino UNO kupaivovTal
MeETAEU 300 kat 115200 bits/sec, avdloya pe TIg mpodlaypadég Aeltoupyiag ng

ouokeUung emukolvwviag. MNa to HC-SR04 eival 9600 bits/sec.

>Tn ouvéxela opifoupne wg pin €€6dou To digital pin 8, evd wg pin €1l06d0ouU TO
digital pin 7. To LED ¢uoika opiCetal wg €€odog (digital pin 12) apou 6a kdvouue va

avapel Tn oTLyun Kal yla tn dldpkela mou BEAOULE.
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#define echoPin 7 // Echo Pin
#define trigPin 8 // Trigger Pin
#define LEDPin 12

long duration, distance; int k;

void setup() {

Serial.begin (9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(LEDPin, OUTPUT);

}

void loop() {

digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

/[Calculate the distance (in cm) based on the speed of sound.

distance = duration/58.2;
et e SR Vo o
if (distance <=30)
{
k=50;
Serial.print("distance under 30cm = ");
Serial.printin(distance);
Blink();
}

//****)\'****)\'******************************* 30<d<60cm

if (distance <=60 && distance>=30)
{

k=150;

Serial.print("distance under 60cm = ");
Serial.printin(distance);

Blink();

}

//****)\'****)\'********)\'************************ 60<d<1 2OCm

if (distance >60 && distance<=120)
{

k=250;

Serial.print("distance between 60cm and 120cm = ");
Serial.printin(distance);

Blink();

}

//****)\'****)\'******************************* 1 20Cm<d

if (distance >120)
{
k=500;
Serial.print("distance over 120cm = ");
Serial.printin(distance);
Blink();
}
delay(1000);
}

void Blink()

{
digitalWrite(LEDPin,HIGH);
delay(k);
digitalWrite(LEDPin,LOW);
delay(k);

}

pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(LEDPin, OUTPUT);

Ol evTOAEG TIoU akoAouBoUv
kavouv To HC-SR04 va oteilel
évav TaAUO umepnxwv OldpKelag
10 usec, evw Pe TNV €vToAn pulseln
déxovTal TOV ETMIOTPEPOUEVO
TIAAMO UTEEPNXWV WG £{00d0. AUTOG
METATPETETAL O€ aAMOOTACN OTN
pnetaBAnTn distance.

digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);
distance = duration/58.2;

AKkoAouBoUv TEooepelg
AOYIKEG eVTOAEG if, TIOU N KABE I
ekteAeital avaloya pe tnv
anodéoTaon mou £XeL avixveUoel 0
HC-SR04 .H petaBAnt k mépvel
OladopETIKN TIUN KABe dopd Kal
auTn elvat o xpovog mou eival
AVAUUEVO KAl OTN OUVEXELQ
oBnoto6 to LED. H petaBAntn k
EXEL OPLOTEL WG YEVIKN HETABANTY,
OTOTE N TIUN TNG METAPEPETAL KAL
otnv uropouTiva Blink, Tnv omoia
KaAoUpe va eKTEAEOTEL HETA aTIO
KABe AoylkO €Aeyyo if.

Ma rmapddetyya av n
anootaon (distance) eival mavw
artd 120cm 1o LED 6a avayel e
500msec.
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Zuvroun €&njynon 6Awv Twv BAoIKWV odNyIwWV mou
unoornpidovrai ané Tn yAwooa Tou Arduino.

>Tnv rnpayuatikotnTa n yAwooa rnpoypauuatiouoU Tou XenoluoroleiTal
elval n C ue 101aitepeg MpoobNKEC yla TOV OUYKEKPIUEVO UIKPOEAEYKTT.

Structure
An Arduino sketch runs in two parts:

void setup()

This is where you place the initialisation code —the instructions that set
up the board before the main loop of the sketch starts.

void loop()

This contains the main code of your sketch. It contains a set of instructions
that get repeated over and over until the board is switched off.

Special symbols
Arduino includes a number of symbols to delineate lines of code, comments
and blocks of code.

; (semicolon)

Every instruction (line of code) is terminated by a semicolon. This syntax lets
you format the code freely. You could even put two instructions on the same
line, as long as you separate them with a semicolon. (However, this would
make the code harder to read.)

Example:

delay(100);
{} (curly braces)

This is used to mark blocks of code. For example, when you write code for the
loop() function, you have to use curly braces before and after the code.
Example:

void loop() {
Serial.printin("ciao");

}

Constants

Arduino includes a set of predefined keywords with special values.

HIGH and LOW are used, for example, when you want to turn on or off
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an Arduino pin. INPUT and OUTPUT are used to set a specific pin to be either
and input or an output

true and false indicate exactly what their names suggest: the truth or
falsehood of a condition or expression.

Variables

Variables are named areas of the Arduino’s memory where you can

store data that you can use and manipulate in your sketch. As the name
suggests, they can be changed as many times as you like.

Because Arduino is a very simple processor, when you declare a variable you
have to specify its type. This means telling the processor the size of the value
you want to store.

Here are the datatypes that are available:

boolean

Can have one of two values: true or false.

char

Holds a single character, such as A. Like any computer, Arduino stores

it as a number, even though you see text. When chars are used to store
numbers, they can hold values from —128 to 127.

NOTE: There are two major sets of characters available on computer
systems: ASCIl and UNICODE. ASCII is a set of 127 characters that
was used for, among other things, transmitting text between serial
terminals and time-shared computer systems such as mainframes
and minicomputers. UNICODE is a much larger set of values used by
modern computer operating systems to represent characters in a
wide range of languages. ASCII is still useful for exchanging short bits
of information in languages such as ltalian or English that use Latin
characters, Arabic numerals, and common typewriter symbols for
punctuation and the like.

byte

Holds a number between 0 and 255. As with chars, bytes use only one
byte of memory.

int

Uses 2 bytes of memory to represent a number between —32,768 and
32,767 it’'s the most common data type used in Arduino.

unsigned int

Like int, uses 2 bytes but the unsigned prefix means that it can’t store
negative numbers, so its range goes from 0 to 65,535.

long

This is twice the size of an int and holds numbers from —2,147,483,648 to
2,147,483,647.

unsigned long

Unsigned version of long; it goes from 0 to 4,294,967,295.
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float
This quite big and can hold floating-point values, a fancy way of saying
that you can use it to store numbers with a decimal point in it. It will eat up 4
bytes of your precious RAM and the functions that can handle them use up a
lot of code memory as well. So use floats sparingly.
double
Double-precision floating-point number, with a maximum value of
1.7976931348623157 x 10308. Wow, that’s huge!
string
A set of ASCII characters that are used to store textual information (you
might use a string to send a message via a serial port, or to display on
an LCD display). For storage, they use one byte for each character in the
string, plus a null character to tell Arduino that it’s the end of the string.
The following are equivalent:
char string1[] = "Arduino”; // 7 chars + 1 null char
char string2[8] = "Arduino"; // Same as above

array
A list of variables that can be accessed via an index. They are used to

build tables of values that can easily be accessed. For example, if you

want to store different levels of brightness to be used when fading an LED, you
could create six variables called light01, light02, and so on. Better yet, you
could use a simple array like:

int light[6] = {0, 20, 50, 75, 100};

The word “array” is not actually used in the variable declaration: the
symbols [] and {} do the job.

Control Structures
Arduino includes keywords for controlling the logical flow of your sketch.
if...else
This structure makes decisions in your program. if must be followed by
a question specified as an expression contained in parentheses. If the
expression is true, whatever follows will be executed. If it’s false, the block of
code following else will be executed. It's possible to use just if without
providing an else clause.
Example:
if (val == 1) {
digitalWrite(LED,HIGH);
}

for
Lets you repeat a block of code a specified number of times.
Example:
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for (inti=0;i<10;i++){

Serial.print("ciao");

}

switch case
The if statement is like a fork in the road for your program. switch case is like a
massive roundabout. It lets your program take a variety of directions
depending on the value of a variable. It's quite useful to keep your code tidy as
it replaces long lists of if statements.
Example:

switch (sensorValue) {
case 23:
digitalWrite(13,HIGH);
break;
case 46:
digitalWrite(12,HIGH);
break;
default: // if nothing matches this is executed
digitalWrite(12,LOW);
digitalWrite(13,LOW);
}
while
Similar to if, this executes a block of code while a certain condition is true.
Example:
// blink LED while sensor is below 512

sensorValue = analogRead(1);
while (sensorValue < 512) {

digitalWrite(13,HIGH);
delay(100);
digitalWrite(13,HIGH);
delay(100);
sensorValue = analogRead(1);
}

do . .. while

Just like while, except that the code is run just before the the condition
is evaluated. This structure is used when you want the code inside your
block to run at least once before you check the condition.

Example:

do{
digitalWrite(13,HIGH);
delay(100);
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digitalWrite(13,HIGH);

delay(100);

sensorValue = analogRead(1);
} while (sensorValue < 512);

break
This term lets you leave a loop and continue the execution of the code
that appears after the loop. It’s also used to separate the different sections of a
switch case statement.
Example:
// blink LED while sensor is below 512
do {
// Leaves the loop if a button is pressed
if (digitalRead(7) == HIGH)
break;
digitalWrite(13,HIGH);
delay(100);
digitalWrite(13,LOW);
delay(100);
sensorValue = analogRead(1);
} while (sensorValue < 512);
continue
When used inside a loop, continue lets you skip the rest of the code inside it
and force the condition to be tested again.
Example:
for (light = 0; light < 255; light++)
{
// sKip intensities between 140 and 200
if (x> 140) && (x < 200))
continue;
analogWrite(PWMpin, light);
delay(10);
}
return
Stops running a function and returns from it. You can also use this to
return a value from inside a function. For example, if you have a function
called computeTemperature() and you want to return the result to the part of
your code that invoked the function you would write something like:
int computeTemperature() {
int temperature = 0;
temperature = (analogRead(0) + 45) / 100;
return temperature;

}

Arithmetic and formulas
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You can use Arduino to make complex calculations using a special syntax. +
and — work like you’ve learned in school, and multiplication is represented with
an * and division with a /. There is an additional operator called “modulo” (%),
which returns the remainder of an integer division. You can use as many levels
of parentheses as necessary to group expressions. Contrary to what you might
have learned in school, square brackets and curly brackets are reserved for
other purposes (array indexes and blocks, respectively).
Examples:

a=2+2;

light = ((12 * sensorValue) - 5) / 2;

remainder =3 % 2; // returns 1
Comparison Operators
When you specify conditions or tests for if, while, and for statements,
these are the operators you can use:

== equal to

I= not equal to

< less than

> greater than

<= less than or equal to

>= greater than or equal to
Boolean Operators
These are used when you want to combine multiple conditions. For example, if
you want to check whether the value coming from a sensor is between 5 and
10, you would write:

if ((sensor => 5) && (sensor <=10))
There are three operators: and, represented with &&; or, represented with Il;
and finally not, represented with !.
Compound Operators
These are special operators used to make code more concise for some
very common operations like incrementing a value.

For example, to increment value by 1 you would write:

value = value +1;
but using a compound operator, this becomes:

value++;
increment and decrement (— and ++)
These increment or decrement a value by 1. Be careful: if you write i++
this increments i by 1 and evaluates to the equivalent of i+1; ++i evaluates to
the value of i and then increments i. The same applies to —.

+=,—=, *=and /=
These make it shorter to write certain expressions. The following two
expressions are equivalent:

a=a+b;

a+=>5;

13 >eBduvidng MixdAng, duoikég P/H



Input and output functions
Arduino includes functions for handling input and output. You've already seen
some of these in the example programs throughout the book.
pinMode(pin, mode)
Reconfigures a digital pin to behave either as an input or an output.
Example:
pinMode(7,INPUT); // turns pin 7 into an input
digitalWrite(pin, value)
Turns a digital pin either on or off. Pins must be explicitly made into an
output using pinMode before digitalWrite will have any effect.
Example:
digitalWrite(8,HIGH); // turns on digital pin 8
int digitalRead(pin)
Reads the state of an input pin, returns HIGH if the pin senses some
voltage or LOW if there is no voltage applied.
Example:
val = digitalRead(7); // reads pin 7 into val

int analogRead(pin)
Reads the voltage applied to an analog input pin and returns a number
between 0 and 1023 that represents the voltages between 0 and 5 V.
Example:

val = analogRead(0); // reads analog input 0 into val

analogWrite(pin, value)
Changes the PWM rate on one of the pins marked PWM. pin may be 11,10, 9,
6, 5, 3. value may be a number between 0 and 255 that represents the scale
between 0 and 5 V output voltage.
Example:

analogWrite(9,128); // Dim an LED on pin 9 to 50%

shiftOut(dataPin, clockPin, bitOrder, value)
Sends data to a shift register, devices that are used to expand the number of
digital outputs. This protocol uses one pin for data and one for clock.
bitOrder indicates the ordering of bytes (least significant or most
significant) and value is the actual byte to be sent out.
Example:

shiftOut(dataPin, clockPin, LSBFIRST, 255);

unsigned long pulseln(pin, value)
Measures the duration of a pulse coming in on one of the digital inputs.
This is useful, for example, to read some infrared sensors or accelerometers
that output their value as pulses of changing duration.
Example:

time = pulsein(7,HIGH); // measures the time the next

// pulse stays high

Time functions
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Arduino includes functions for measuring elapsed time and also for pausing
the sketch.
unsigned long millis()
Returns the number of milliseconds that have passed since the sketch
Started.
Example:
duration = millis()-lastTime; // computes time elapsed since "lastTime"

delay(ms)
Pauses the program for the amount of milliseconds specified.
Example:
delay(500); // stops the program for half a second
delayMicroseconds(us)
Pauses the program for the given amount of microseconds.
Example:
delayMicroseconds(1000); // waits for 1 millisecond

Math functions
Arduino includes many common mathematical and trigonometric
functions:
min(x, y)
Returns the smaller of x and y.
Example:
val = min(10,20); // val is now 10

max(x, y)
Returns the larger of x and y.
Example:
val = max(10,20); // val is now 20

abs(x)
Returns the absolute value of x, which turns negative numbers into
positive. If x is 5 it will return 5, but if x is =5, it will still return 5.
Example:

val = abs(-5); // val is now 5

constrain(x, a, b)
Returns the value of x, constrained between a and b. If x is less than a, it will
just return a and if x is greater than b, it will just return b.
Example:
val = constrain(analogRead(0), 0, 255); // reject values bigger than 255

map(value, fromLow, fromHigh, toLow, toHigh)
Maps a value in the range fromLow and maxLow to the range toLow and
toHigh. Very useful to process values from analogue sensors.
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Example:
val = map(analogRead(0),0,1023,100, 200); // maps the value of
// analog 0 to a value
// between 100 and 200

double pow(base, exponent)
Returns the result of raising a number (base) to a value (exponent).
Example:

double x = pow(y, 32); // sets x to y raised to the 32nd power

double sqgrt(x)
Returns the square root of a number.
Example:
double a = sqrt(1138); // approximately 33.73425674438

double sin(rad)
Returns the sine of an angle specified in radians.
Example:
double sine = sin(2); // approximately 0.90929737091

double cos(rad)
Returns the cosine of an angle specified in radians.
Example:
double cosine = cos(2); // approximately -0.41614685058

double tan(rad)
Returns the tangent of an angle specified in radians.
Example:
double tangent = tan(2); // approximately -2.18503975868

Random number functions
If you need to generate random numbers, you can use Arduino’s
pseudorandom number generator.

randomSeed(seed)
Resets Arduino’s pseudorandom number generator. Although the distribution
of the numbers returned by random() is essentially random, the sequence is
predictable. So, you should reset the generator to some random value. If you
have an unconnected analog pin, it will pick up random noise from the
surrounding environment (radio waves, cosmic rays, electromagnetic
interference from cell phones and fluorescent lights, and so on).
Example:
randomSeed(analogRead(5)); // randomize using noise from pin 5

long random(max)
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long random(min, max)
Returns a pseudorandom long integer value between min and max — 1.
If min is not specified, the lower bound is 0.
Example:
long randnum = random(0, 100), // a number between 0 and 99
long randnum = random(11); // a number between 0 and 10

Serial communication
As you saw in Chapter 5, you can communicate with devices over the USB
port using a serial communication protocol. Here are the serial functions.

Serial.begin(speed)
Prepares Arduino to begin sending and receiving serial data. You'll
generally use 9600 bits per second (bps) with the Arduino IDE serial monitor,
but other speeds are available, usually no more than 115,200 bps.
Example:
Serial.begin(9600);

Serial.print(data)

Serial.print(data, encoding)
Sends some data to the serial port. The encoding is optional; if not
supplied, the data is treated as much like plain text as possible.
Examples:

Serial.print(75); // Prints "75"

Serial.print(75, DEC); // The same as above.

Serial.print(75, HEX); // "4B" (75 in hexadecimal)

Serial.print(75, OCT); // "113" (75 in octal)

Serial.print(75, BIN); // "1001011" (75 in binary)

Serial.print(75, BYTE); // "K" (the raw byte happens to

// be 75 in the ASCII set)

Serial.printin(data)

Serial.printin(data, encoding)
Same as Serial.print(), except that it adds a carriage return and linefeed (\r\n)
as if you had typed the data and then pressed Return or Enter.
Examples:

Serial.printin(75); // Prints "75\r\n"

Serial.printin(75, DEC); // The same as above.

Serial.printin(75, HEX), // "4B\r\n"

Serial.printin(75, OCT); // "113\r\n"

Serial.printin(75, BIN); // "1001011\r\n"

Serial.printin(75, BYTE), // "K\r\n"

int Serial.available()
Returns how many unread bytes are available on the Serial port for

13 >eBduvidng MixdAng, duoikég P/H



reading via the read() function. After you have read() everything available,
Serial.available() returns 0 until new data arrives on the serial port.

Example:

int count = Serial.available();

int Serial.read()
Fetches one byte of incoming serial data.
Example:
int data = Serial.read();

Serial.flush()
Because data may arrive through the serial port faster than your program can
process it, Arduino keeps all the incoming data in a buffer. If you need to clear
the buffer and let it fill up with fresh data, use the flush() function.
Example:

Serial.flush();
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