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OBaj npupy4HmK he Bam nomohu aa cxsaTute Kako ce Kopuctu Arduino ypehaj, Kako ce gu3ajHnpajy weme
Kojuma Arduino ypehaj KOHTpo/nule CeH30pe, CWjaanue M octane ypehaje mMaM KomyHuUMpa ca
payyHapoMm.

Arduino ypehaj moxe ga ce nporpammpa Tako LITO ce Hanuwe nporpam Ha Scratch unu C++ jesnky Koju
caapun Hapende Kojuma KoMyHULMpPa ca ypehajuma oko cede. Y oBOM NpUpyYHMKY heTe HayunTu Koje cy
OCHOBHe Hapezde Koje ce mory Kopuctutu Kako &u ce nporpamupao Arduino ypehaj. Mopepg, Tora hete
Hahu HeKe NpakTUYHe Npumepe Npodiema ca Wemama U NPOorpamckMm KOLOM Koju pellasa Taj npodaem.

ANaTu Koju ce Mory KOPUCTUTU KaKo du ce pelumnan oBu npodaemu cy:

1. https://www.tinkercad.com/ je Bed anaukaumja Koja omoryhasa aa ce y npernegayy aAmsajHupa
wema ca Arduino ypehajem, Hanuwe Scratch/C++ Koa 1 NOKpeHe cumynaumja.

2. mBlock je anaukaumja Koja omoryhaBa ga ce Hanuuwy jegHOCTaBHW nporpamu 3a ypehaj
https://www.mblock.cc/en-us/blog/mblock/try-scratch-arduino-using-mblock/.

3. Arduino IDE je annuKaumja Koja omoryhaBa fa ce Hanuwe Kog y Arduino C++ jesuky
https://docs.arduino.cc/learn/starting-guide/the-arduino-software-ide

Y oBOM NpUpyYHUKY Hehe BUTK AeTa/bHO 06jallbeHO KaKo ce pasum ca OBMMa a/laTMMa NowTo OHWU UMajy
nocebHe npupydHuke 3a ynotpedy. Y oBom npupydHnky he dutn odjalwmreHo Kako ce Arduino ypehaj
nosesyje ca ApPyrMm KOMMNOHeHTamMa W Nporpammpa, a anaT u jesuk cy cnodoaaH nsdop ymTaoua.


https://www.tinkercad.com/
https://www.mblock.cc/en-us/blog/mblock/try-scratch-arduino-using-mblock/
https://docs.arduino.cc/learn/starting-guide/the-arduino-software-ide
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Arduino

Arduino je manu enekTpoOHCKK ypehaj Koju MoxKe Aa ce nporpaMmnpa Tako Aa KoHTpoauLe ypehaje Koju cy
noBe3aHu ca kUM (CEH30pe, MOTOpE, CUjanunLE, 3BYYHUKE, U cAnvHO). OBakaB Arduino ypehaj moxemo aa
NoBEXEeMO Ca ApYyrMm ypehajuma Koju ce KOHTPOAULY eNEKTPUYHUM CUTHAZIMMA U MOXKEMO A3 HanUwemMo
nporpam Kojum he ce nomohy Arduino ypehaja KoHTponuncaTu octanu.

JepHa BpcTta Arduino ypehaja (Arduino Uno) je nprMKkasaHa Ha camuum:
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Mnoua Arduino ypehaja uma npuK/bydke (T3B. MMHOBE) Ca ropkte U AOHE CTPaHe Koju joj omoryhaeajy
WHTepaKLMjy ca ocTanmm ypehajuma Ha Koje je nosesaH. HajduTHMjuU NMHOBKM NPUKA3aHWM Ha CAULM Cy:

- Ourutanum nuHoswm (DIGITAL IN/OUT) Ha ropmoj cTpaHu Arduino ypehaja Kojuma ce nocTas/bajy
BpeAHOCTU jeAnHuUa M Hyna (eHrn. digital write) Kojuma ce yK/byuyjy U UCK/bYUYjy OKONHM ypehaju
WU UM Ce LIa/by CUTHANN.

O Heku gurMTanHM NMHOBKM cy odenerkeHW 3Hakom ~. Ha 0BMM NUHOBMMA Ce Nopes
OuHapHux BpeaHoctn (HIGH, LOW) mory nocTtaBuTM M aHanorHe BpeaHOCTU mamehy
MWHUMYMA M MaKcumyma (eHrn. analog write).

o [MNopep nocTaB/barba, 0BU NMHOBU CE MOTY KOPUCTUTU U KAO YNa3HU AUTUTANHU NMMHOBM 33
AeTeKuMjy 4a /M je Ha WX NMPUK/bYYEH BUCOK UK HU3aK HanoH (eHrn. digital read).

- Cepwmjcku ynas/usnas (Serial in/out) je ca nese cTpaHe C/IMKE U bMME Ce MOTY YMTaTK BPEeaHOCTH
13 NOBE3aHOr payyHapa Wan cnaty BPeAHOCTU Ka padyHapy.

o OBaj cepujcku ynas je SUTaH M 3aTO LUTO Ce MPEKO Hera yuntaBa Kog Koju Tpebda ga ce
M3BPLUN KOjW je HanMCaH Ha HEKOM padyHapy.

- Hanajare (POWER) Ha gHy NneBo rae ce Mory KOpUCTUTU U3/1a3u 3a Hanajakbe og 5V uam 3.3V, nnu
y3emsberse (GND).

- AHanornu ynasu (ANALOG IN) Ha aHY fiecHO 0OUYHO Cy»Ke 3a oUNTaBakbe BPeAHOCTU ca CeH30pa
VAN MepeHe HamnoHa.

MoTpedHo je noBesaTu ocTasne ypehaje (ceH30pa, OTNOPHMKE, 3By4YHMKeE) Ha ogroBapajyhe nuHoBe ypehaja
M yYnTaTM KOZ KOjUM Ce MOCTaB/ba JIOTMKA KOjOM Ce KOHTPOAULWY ocTanu ypehaju.



[nova 3a An3ajH

Y cnoXKeHnjum Wwemama je TelKko nosesaTtu cee ypehaje Ha nuHoBe Arduino ypehaja. Ha npumep, yecTto je
notpedHO NMoBe3aTH BULWE eKCcTepHUX ypehaja Ha ysemsberbe MM Hanajakbe. Mopes Tora U eKkcTepHe
KOMMOHEHTEe ce YyecTo mopajy mehycodHo noBesmBaTth (HNp. CMjaiMua ce noBesyje Ha OTMNOPHMK MNa Ha
Hanajarbe). Yak 1 aa Hema Bulle ypehaja Kojuma Tpeda UCTM NMUH, TELLKO Ce NpaTh pacrnopes *uLa Koje

ce AMpPEeKTHO noBesyjy Ha ypehaj.

36or Tora ce Arduino ypehaj 4ecto KOpMCTK ca NI0YOM 33 AM3ajH NPUKA3aHOM Ha CAULM NeBo.
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Mnoua 3a Au3ajH je nao4Ya ca KOHEKUMjama y Koje ce MOory nocTaBuTu
mehycodHo noBesaHe, Kao Ha Npumep:

Kadnosu

3a

Be3sy.

Heke

Tauke cy

- [orbe Xxopu30HTa/IHE TauKe nopeq, Kojux cy 3HakoBu + 1 — cy mehycodHo nosesaHe (odenexkeHe
LUpPBEHMM U 3e1eHUM INHMjaMa) M NPeACTaB/bajy No jeAHY KULY Ha KOjy Ce MOMKEMO NPUKIbYUUTU

npeKo U0 Koje TauKe.

- TopHbe XopM30HTa/IHE TauKe nopes, Kojux cy 3HaKoBM + 1 — cy mehycodHo nosesaHe (obenexkeHe
po3e M HapaHLacTMM nHMjaMa) U NpeacTaB/bajy Mo jeAHY XKULY Ha KOjy Ce MOMKEMO NPUK/bYUNTU

npeko duno Koje Tauke.

- [pyne og no neT Tayaka y cpeauHu naodye cy mehycobHo nosesaHe no BepTvKanama. Heke og

NnoBe3aHMX Ta4aKa Cy NnoBe3aHe 60ja:v\a Ha CAnuUKn, Ha npunmep:

o Netopke (a2, b2, c2, d2, e2), (a9, b9, ¢9, d9, e9) u (a20, b20, c20, d20, e20) cy mehycodHo

nose3aHe.

o Netopke (f4, g4, h4, i4, j4), (f7, g7, 7,7, j7), (f16, g16, h16, i16, j16) n (f23, g23, h23, i23,

j23) cy mehycodHo nosesaHe.

Kaga ce xuua nosexxe ca jep,HOM TAa4YKOM Y rpynun, noBe3aHa je 1 Ca CBUM OCTa/inma.

ObduuHo ce rpyne odenexxeHe ca + nosesyjy Ha 5V unu 3.3V, a rpyne odenexkeHe ca — ca GND 13nasom
KaKo du Hanajatbe 1 y3emsberoe SUAN Nake NPUCTYNAYHU U TOPHUM U A0HUM rpynama.

MoTom ce enemeHTH Kona (OTNOPHULUM, CUjannue, cCeH30pu, Kadnoeu) u nuHosmM Arduino ypehaja nosesyjy

Ca HEKMM KOHEKTOpPMUMaA KaKo bu ce HanpaBw/a XeJ/beHa Wema.



Mporpammparse Arduino ypehaja

Arduino ypehaj ce nporpamupa Tako WTO ce 3aAajy Hapeade y dyHKUMjama Koje ce M3BpLUABajy Kada ce
cTtapTyje nporpam (on start/setup) nam y dyHKUMjU Koja ce ctanHo m3spluasa (forever/loop). Y oksupy
oBux pyHKLMja ce Mory NocTaBuUTK Hapeade Koje ce u3BpLuasajy Ha Arduino ypehajy.

Arduino Scratch Arduino C++
o void setup()

{
/* Kod koji se jednom izvrsi kada se pokrene aplikacija */

}

void loop()
{

/* Kod koji se stalno izvrsava */

}

S // Naredba za ukljucivanje ugradene LED diode
MEEEES = digitalWrite(LED_BUILTIN, HIGH);

// Naredba za ¢ekanje (200 milisekundi u ovom slucaju)

\_ @ ==- \ delay(200);

Y 3aBMCHOCTM 0f, TOra A3 v Hapeade Tpeda U3BPLIUTU jefHOM Ha NOYETKY UK CTAIHO AOK paan Arduino
ypehaj, Hapeade ce mory ydauuTh y jeaHy og ose age dyHKuMje. Nporpam Kojum ce BEYHO Manun u racu
yrpaheHa LED gnogaa Ha Arduino ypehajy y3 nayse oz no jegHe CeKyHAe je npuKasaH y cnegehem npumepy:

Arduino Scratch Arduino C++

void setup()
{

pinMode(LED_BUILTIN, OUTPUT);

set built-in LEDto HIGH = }

id loop()
€)==~ Co

digitalWrite(LED_BUILTIN, HIGH);
delay(1000); // Wait for 1000 millisecond(s)

digitalWrite(LED_BUILTIN, HIGH);
@ [: delay(1000); // Wait for 1000 millisecond(s)

} }

set built-in LED to HIGH =

Mporpam ce nNulLe Ha padYyHapy 1 NocTassba Ha Arduino ypehaj nytem cepujckor nopTa.



AnaTi 3a nporpammnparse Arduino MMKpO-KOHTpONepa
Osgae hemo BUAETM HeKe anaTe 3a AM3ajH 1 pa3Boj peluera ca Arduino MUKPO-KOHTPO/IEPOM.

Tinker

Hajnakwu HauuH 3a ncnpodaBarbe An3ajHa je HeKa OHMHe Bed annMKaumja Kojom ce des xapaBepa
nosesyjy, nporpammpajy n cumynupajy weme. Tinker.com je jeaHa oa TakeBux Bed anaunkaumja.

E] -~ @ @ ® - — - P Start Simulation Send To

Blocks - + 1 (ArduinoUnoR3) =~

@ Output @ Control
@ Input @ Math
@ Notation @ Variables

rotate servoonpin 0 « bod
1
play speakeronpin 0 « with tone g
1

tum off speakeronpin 0 »

prnt to serial monitor (ARGl Wit

R serial Monitor =

Send  Clear PEP

Tinker omoryhaBa aa ce ogadepe Arduino MUKpPO-KOHTPONEP 1 OCTasle KOMIMOHEHTE (CeH30pY,
OTMOPHMULM, CHjanmLe) Koju he ce KOPUCTUTK y Wwemu. NoTom ce morKe HanpasuTu Scratch anroputam
npesnaverbem 6/10K0Ba KOjUMa Ce NOCTaB/bajy UK YMTajy BPEAHOCTU NMHOBA WM MOHAaB/bajy/yCNOBHO

n3BpLlaBajy Hapeade. MNoTom ce MoKe NOKPEHYTM CUMY/IALMja U MOCMATPATH KaKo ce MeHajy
KOMMOHEHTE UM CEPUjCKU U3N1a3.

Arduino IDE

Arduino IDE je pa3BOjHO OKpyKere HamereHO 3a Nucarbe C NporpamcKor Koaa Koju he ce noctaBuTU Ha
Arduino MMKpPO-KOHTPOJIEp. Y OBOM OKPYKEHY Ce€ MOTY HaNpPaBUTM NPOrpamm (CKeYEBU) ¥ KOjUMa je Koz,
Kojum he Arduino MUKpo-KoHTposiep ST ncnporpammpat.

sketch_2 | Arduino 1.8.12

sketch_2

void setup() {
// KOJ KOju ce u3BpLIaBa Kaaa ce nokpeHe Arduino
}

void loop() {
/7 KopA Koju ce cTanHO U3BpLUaBa Aok paau Arduino

}

Arduino



MoTtpedHo je Hanucatu Ko, y setup() dyHKUMju Koju he ce U3BpLIMTH jeaHOM Kada ce Arduino MUKpo-
KOHTpO/ep NokpeHe, 1 Koa y loop() dyHKLMjM KOju ce cTaNHO NoHaB/ba A0K Arduino MUKPO-KOHTponep

pagu.

Kaga ce Hanuwe Koa, moxe ce PU3nNYKM noBe3aTn npasun Arduino MMKPO-KOHTPO/IEP Ca pavyHapoM Ha
Kome je Arduino IDE koju he ce noBe3aTh ca MUKPO-KOHTPOAEPOM Kako Ou ce Ha thera NoCTaBMo KoA.
Kaza ce nocTtaBu Koz, padyHap ce MOXe 0fBOjUTU Of MUKPO-KOHTpOepa Koju he HacTaButK ga paaum

nozA yc/10BOM 4@ MMa Hanajakbe.

Arduino IDE nma nocedHe Npo30ope Ha Kojuma ce MoXKe NpaTuTh Wwra Arduino wassbe pavyHapy nytem

cepwujckor nopra.

mBlock

mBlock je annnKaumja koja omoryhaga Aa ce Hanuwwy BU3yeaHW nporpamu y Scratch jesuky. Arduino

MUWKPO-KOHTPOIEp MoKe Aa dyae jesaH of ypehaja Ha Koje ce MoKe NOCTaBUTU OBAKO AedUHUCAHU KOA.

Y mBlock annukaumju je notpedHo gogatu Arduino ypehajy cekumju Devices n Kpenpatu Scratch

anroputam Kojum ce Arduino nporpamupa. Kaga ce goaa Arduino ypehaj, y ckyny Scratch komanam he ce

nojaBuT HN10KOBK KojuMa ce MMnieMeHTupajy Scratch nporpamu Ha Arduino ypehajy.

makeblock | mBlock ®, i File & Edit

Sprites Background Events

' Q Control
G2
- @
(\.D Operator:
Variables
I e device

@ Courses wTutoriss g Feecback -+ (i) (SN

©0 set digital pin @F) outputas hig

L1
©0 set digital pin ‘!’ outputas o

\ 1

// generated by m8lockS for <your prodi
// codes make you happy

#include <Arduino.h>
#include <Wire.h>
#include <SoftwareSerial.h>

void _delay(float seconds) {
long endTime = millis() + seconds * :
while(millis() < endTime) _loop();

}

void setup() {
pinMode(13,0UTPUT);
while(1) {
digitalWrite(13,1);
_delay(1);
digitallWrite(13,0);
_delay(1);

_loop();
}

}

void _loop() {

}

Mopen anropuTmMa, MoxKe ce BUAeTM M C NporpaMcku Kog, Koju he ce noctaBuTt Ha Arduino MUKpo-
KOHTpOsiep (0Baj Kog, ce MorKe U KonupaTu y Arduino IDE). Kao u y cnyyajy Arduino IDE anata , Kaga ce
KoA, NOCTaBM Ha Arduino MMKPO-KOHTPOAEP, anJInKaLMja ce MOXKe UCK/bYYUTH.

Y HacTtaBky he dutu odjawrbeHe Hapeade Koje ce Mory KOpUCTUTK 3a Nporpammpatse Arduino MUKpo-
KOHTpO/Iepa Koje ce Mory Npumerb1BaTh y 110 KoM 04 OBUX anara.



Hapendbe 3a noctas/batbe BPeAHOCTH

Arduino ypehaj moxe nporpamMcku ga NocTas/ba BPeAHOCTM Ha CBOjMM WM31a3HUM NMMHOBMMA. Ha 0Baj
HauuH, Arduino ypehaj morke Aa Nporpamcku yK/byuyje Uam UcK/bydyje MoTope, cujannue, ceHsope, anoae
KOjUu Cy NOBE3aHM ca UM MM Aa Wasbe NoAaTKe padyyHapy NPeKo cepujcKor nopTa.

Arduino Scratch Arduino C++ Objawrbemne
digitalWrite(0, HIGH); MNocrassba BpegHocT O man 1 Ha
o4adpaHu AUTUTANHU NMUH.

setpin O+ to HIGH =

analogWrite(6, 3.14); MNocTassba BpeAHOCT Ha o4abpaHu
setpin 6+« to
aHaNIOTHU NUH.

Serial.printin("Zdravo"); LLasbe payyHapy MOpyKy 34paBo
CEPUjCKMM NOPTOM.
digitalWrite(LED_BUILTIN, YK/byuyje yrpaheHy anogay.

HIGH);

print to serial monitor with * newline

set built-in LED to HIGH

Y cnepgehem npumepy je NpMKasaH Nporpam Kojum ce HausMeHMYHO MOCTaB/bajy M OpULLY BpegHOCTU Ha
NUHOBMMA:

Arduino Scratch Arduino C++
void setup()

{

forever pinMode(2, OUTPUT);

pinMode(3, OUTPUT);

setpin 2+« to HIGH » }
setpin 3+ to @ void loop()
_ {
: digitalWrite(2, HIGH);
wait o Sosd O analogWrite(3, 3.14);
delay(1000); // Yekaj 1000 munmcexkyHam
setpin 2+ fo digitalWrite(2, LOW);
: analogWrite(3, 0);
setpin 3% to o delay(1000); // Yekaj 1000 muanceKkyHAM
}

waito Secs v




Onepauuje Yntara BpeaHOCTH

Arduino ypehaj moxe aa aeTekTyje cCurHane Ha CBOjUM y1asHUM NMMHOBUMA U @ UX y4uTa Y NPorpam.

Arduino Scratch

Arduino C++

Onwuc

read digitalpin 0

digitalRead(0)

YuTa BPeaHOCT Ca AUTUTA/THOT NUHA.

read analog pin A3 +

analogRead(3)

YuTa BpeaHoOCT ca aHa0rHOr NMHa.

read from serial

Serial.read()

YuTa Kog KapakTepa Koju je nocnaTt npeko
CcepujcKor nopTa.

number of serial characters available

Serial.available()

[Jaje nHpopmaumjy KONMKO je KapakTepa Ha
pacnonarakby Ha CEpPUjCKOM MOPTY.

MprMmeTMMO Aa onepaumja 3a YHOC BPeAHOCTM MMajy 0BaiHM 0O/IMK TaKo 4a ce He MOy HagoBe3aTu Ha
apyre Hapende y dn10koBMMa. OBasiHM HIOKOBM CE MOTY KOPUCTUTU CaMO Kao BPeLHOCTU YHyTap Apyrux
Hapeadu TaKo WTO ce NOCTaB/bajy Ha MecCTa ofak/e ce YuTajy BpegHocTn. Hekn npumepn Kopuwhera

onepauumja 3a YMTarbe BPpeaHoCTH Cy:

Arduino Scratch

Arduino C++

print to serial monitor read digitalpin 0 + with +

Serial.writeln(digitalRead(0));

setpin 6 * to read analog pin

AQ =

digitalWrite(6,
analogRead(3));

Y cnegehem npumepy MOXEMO BMAETM jelHO KNaCMYHO PELUeHEe [Ae Ce CTa/HO YMTa BPeAHOCT Ha
aHa/sIorHOM y/1a3HOM NUHY A3 MPEeKo Kora Ce MepW HELWTO M Ta BPeAHOCT Ce Wasbe Ha CepujcKu nopt

Hapeadom “print to serial monitor”.

Arduino Scratch

Arduino C++

with »

void setup()

{
pinMode(AO, INPUT);
Serial.begin(9600);

}

void loop()

{
Serial.printin(analogRead(A0));
delay(1000); // Yeka cekyHa,

}




N3pasu
Y HeKum npodnemmma je notTpedHO U3pavyHaTN HEKe BpeAHOCTN Ha OCHOBY jefIHe UM BULLE BPEAHOCTM.

Y TOM cayyajy MOMKEMO Aa KOPUCTMMO M3pase Yy Koje ce ydauyjy speaHocTu. M3pasm mory aa dyay
apUTMETUYKM UM NOTUYKK/ PenaLmoHm.

ApUTMETUYKM M3pa3Mma Ce payyHajy BPedHOCTM Ha OCHOBY jegHOr uau Buwe OpojeBa, OUYMTaAHMX
BPEeAHOCTU Ca NMMHOBA, UAN NPOMEH/bUBUX. APUTMETUYKIN M3Pa3un CYy NPEeACTaB/beHU Kao 3e/1eHM OBaJiHU
00/1MLM KojuMa ce padyHajy HeKe BpelHOCTU, Kao Ha npumep:

M3pa3 Koz
temperatura2 — temperatural

temperatura2 -w temperatura1

o X w read analog pin AQ = + v o

sqrt »+ of temperatural

5*analogRead(0)+3

sqrt(temperatural)

Mopen, apUTMETUYKMUX, MOTY CE KOPUCTUTU U JIOTUMKM MAWN PeNauMoOHM M3PasM KOoju Kao pesynTaTt He
Bpahajy 6poj Hero BpegHocT TAYHO nan HETAYHO. OBu n3pasm cy yecto nopehera Manm KomouHaumje
Apyrux n3pasa. Nprmepun HEKMUX TOFMYKUX U PenaLMoHMX U3pasa cy:

M3pa3 Objawrbere
temperaturel < temperature2

temperatural <w temperatura2

. _ Serial.available() >3
number of serial characters available L o

Herauuja — Bpaha BpegHocT TAYHO aKo je uspasy
3eneHom wectoyrny HETAYAH, n o6pHyTo.

JNornyko U — Bpaha BpeaHoct TAYHO ako cy oda
n3pasa TayHa, a HETAYHO ako je dap jemaH
HeTayaH.

OBaKBM M3pasn Koju Aajy MHPopmaLmje Aa M je HEeWTOo Ta4HO WM HETAYHO Ce KOPUCTE Y YCNOBHUM
Hapepdama (o0 Kojuma he dutu peumn KacHuje). Ha npumep, cnegeha Hapenda nposepaBa ga /v je
BpeAHOCT NpounTaHa ca ynasa A5 Beha og 2.1, u aKo jecte, oHaa he M3BpLIMTK Hapeade Koje ce cTase
YHYTap He.

read analogpin A5 = > w 0 then




[TpomeHs/bMBE

MpomeH/bMBE Ce KOpPUCTE KAaKo OM ce MPMBPEMEHO 3anamTusie HEKe BPeAHOCTM Koje ce yuuTaBajy ca
NMUHOBA U/IN CEPUjCKOr MOpPTa, M3pavyHase HOBe BPeAHOCTM Ha OCHOBY M3pa3a, U TM Pe3ynTaTh 3anamTuam
32 KacHuje.

Kapa ce HanpaBu HOBa NpoOMeH/bUBA U Aa joj ce ume (Ha Npumep vrednost) MosKe ce KopucTuTn Hapeada
KOjoM ce gofesbyje BpeaHOCT NPOMEH/bUBO]j M onepaumja Kojom ce YnTa BpeaHOCT MPOMeH/bUBE.

Arduino Scratch Arduino C++
vrednost = 3.13;

set vrednost + to @

vrednost = Serial.read();
set vrednost + to read from serial

Serial.write(vrednost);

print to serial monitor  vrednost with *+ newline

MpomeH/bMBE ce KopuCTe Kaga je NoTpedHOo 3anamTUTU HEKe BPeAHOCTM KaKo OU ce KopUCTUAE KacHuje.

Y cnepgehem npumepy je NPMKa3zaHO KaKo ce CBaKe CEKYHAe Mepu TeMnepaTypa U Ha CepUjCKM n3nas Lwasbe
NpoMeHa TemnepaTtype y 04HOCY Ha NPEeTXoAHO mepere. Ha noyeTKy nporpama noctaBumo Aa je npsa
M3MmepeHa TemnepaTypa Hy/a, NOLWTO je jow YyBEK HUCMO U3mepuaun. Y GyHKLMjM Koja ce CTasIHO NOHaB/ba
Mepumo Temnepatypy nomohy nnHa A2, n Ty BpeAHOCT NAaMTUMO Y NPOMeH/bUBOj temperatura2. MoTtom
LA/beMO Pa3NMKY Te U3MepeHe Temnepatype (temperatura2) n npeTxogHe (tepmeratural) Ha cepunjcku
nopt. Kaga nowasbemo BPeAHOCT, U3MepeHy TemnepaTypy MamMTMMO Kao ,MNpeTXofHO mepere” y
npomeHs/bMBOj temperatural Koja npeacTaB/ba NPeTXoaHy TemnepaTypy. [ocne yekara of jegHe
CEKYHAE, Mepu ce HOoBa TemnepaTypa Koja ce OMeT MmamTh y NpoOMeH/buBOj temperatura2 n onet ce
pasnnKa TPEHYTHE U MPETXOAHE La/be NyTeM CepUjCKOor NopTa.

Arduino Scratch Arduino C++

void setup() {
pinMode(A2, INPUT);
Serial.begin(9600);
temperatural =0;

sat  temperaturat + 1o ()

}
void loop() {
temperatura2 = analogRead(A2);
Serial.printIn((temperatura2 - temperatural));
el ([ = s e temperatural = temperatura2;
delay(1000); // Yeka 1000 muaucekyHam

sel temperatwa? v fo readanalogpin AZ v

print o serial monitor  temperatura2 - - temperatural with + newline

}




KOHTpO/IHE CTPYKTYpe
JegHOCTaBHMM Mporpammma Ce MOMKEe HanpaBUTU BENMKM OPOj KOPUCHMX Mporpama, anv Hekag je
noTpedHO HanpaBWTK U cnoXeHuje cTpykType. OmoryhaBa ga ce HampaBe M CAOMKEHWje Nporpamcke
CTPYKType Kojuma he ce nposepaBaT HEKM YCNOB U Y 3aBUCHOCTU Of, NpOBepe MU3BPLIUTU HEKU O/OK
Hapeadu K NoHae/baTU.

Mporpamu mory aa vsBpLuaBajy cnegehe KOHTPOIHE CTPYKTYype:

CTpyKTypa Kog, Odjawrbene
if ( <uslov>) { Hapenbe y Teny ce nssplasajy
CamMo aKo je ycnoB 3agat vy
} LIeCTOYry TayaH.
if ( <uslov>){ Hapeanbe y Teny ce nssplasajy
CamMo aKo je ycnoB 3apat vy
}else { LIeCToyry TayaH.
Ako  ycnos HMje  TauaH,
} M3BpllaBajy ce Hapeande y else
rpaHu.
while ( <uslov> ) { Hapende y Teny ce usspluaBajy
e O scBe [JOK je ycnoB 3agaTt y
} LIeCTOoyrny TayaH.
2

Y oBe CTpYKType ce Mory CTaButn drnno Koju 610K0BM Koju NpeacTassbajy Hapeade. Oanyka aa v he ce
™M ONOKOBMU M3BPLUIMTM WM HE, Ce AOHOCM HA OCHOBY LUECTOYraoOHMX O/IOKOBa KOju MpeacTaB/bajy
BPEeAHOCTU Koje Mory Aa Oyay TauHe UAKM HeTauyHe.

Ha npumep, cnegeha Hapenda nposepaBa Aa /v je BpegHOCT NpoynTaHa ca ynasa A5 seha og 2.1, v ako
jecte, oHAa he u3BpWUTU Hapeade Koje ce CTaBe YHyTap He.

read analog pin Ad> » > - @ then




[MTpymepn nmnaemeHTaumja
Y 0Boj cekumju he dUTU NpeacTaB/beHE HEKE UMMNIEMEHTaUM]E pellera Koja KopucTe Arduino ypeha;.

KoHTponncarwe LED anone
MoTpedHo je gM3ajHUpPaTH WeEMY Y KOjoj ypehaj YK/byuyje U UCK/bydyje AMoay Ha MO jeaHy CEKYHAY.

Pewembe: MoTpedHo je Kopuctuth jeaHy LED anoay v oTNOPHMK Koju ce nosesyjy Ha ypehaj. JeaaH Kpaj ce
nosesyje Ha macy (GND) a gpyrM npeko OTNOpPHMKA Ha HEKU AMruTanHu msnas (Hnp. D12). Wema je

NPWKa3aHa Ca /1ieBe CTpaHe.

setpin 12+ +to HIGH =

setpin 12+« {0 LOW =

Arduino nporpam npukasaH Ha JIeBOj CTpaHW ce M3BpLIaBa 3ayBek. porpam NpBo NocTaB/ba BpeaHOCT
nuvHa D12 Ha BMCOKY BpeaHOCT Tako aa LED agnoaa noynrse aa ceetaun. [loTom Yeka CeKyHAY M NOCTaB/ba
BpeaHoCT nMHa D12 Ha HUCKY BpegHocT Ynume ce LED gmoaa ucksbydyje 1 npecrtaje aa ceetau. Notom yeka
jow jegaH ceKyHA, v oneT NOHaB/ba CEKBEHLY YK/byuMBaHa M UCK/byumnBarba LED anoae.

Oparosapajyhu Arduino C++ Kog je npuKasaH y cneaehem AUCTUHTY:

void setup() { pinMode(12, OUTPUT); }

void loop() {
digitalWrite(12, HIGH);
delay(1000); // Yekaj 1000 muancexkyHau
digitalWrite(12, LOW);
delay(1000); // Yekaj 1000 muancekyHau
}



Yk/byyumBarse LED amnone npomeH/bUBUM OTNOPHUKOM
MoTpedHo je HanMcaTh KoA, KOjUM Ce MepPU CUTHaN Ha NPOMEH/bMBOM OTMOPHUKY M YK/bydyje cujannLa ako
je nsmepeHa BpesHocT Beha og Heke rpaHuLe.

Pewemre: MoTpedHO je nMoBesatu AMoAy NPEKO OTMOPHMKA HA HEKW AMIUTaNHWU MUH Kojum he ce oHa
YK/by4MBaTK aKo je u3MmepeHa BpegHocT Beha og rpaHuue. BpeaHocT ce mepy nomohy HeEKOr aHanorHor
ynasa (Hnp. AO). MNMpomeH/bMBM OTMOPHUK Ce MOBe3yje jeAHUMM KpajeM Ha Hanajakbe a ApyrMm Ha
y3em/berbe, a NPUK/byYaK Ha KOMe ce Meha HanoH ce nosesyje Ha ynas 3a mepeme. Lema n Kog cy
NPWUKasaHu Ha CAnLM:

set sensorValue + to read analogpin A0

ARDUINO
setpin 9+ 0 HIGH =

setpin 9+« i0 LOW »

ANALOG IN

Nfﬂﬂ'ln.

3ayBek he ce unTaTv BpegHocT nytem nuHa AO 1 ynnucneath y NpomeHs/bmBy. AKo je Ta BpeaHocT Beha og
HeKe rpaHuye (Hnp. 200) Ha aurutanHu nuH D9 he ce NnocTaBUTU BUCOKa BPeAHOCT HAanoHa U cujanuua he
ce ynanutu. AKo je BpeHOCT ca nMHa AO ucnog Te rpaHuLe, Ha AUrMTaaHom nuHy he ce NocTaBUTU HUCKA
BPEAHOCT HamnoHa U cujannua Hehe dUTKU ynasbeHa.

Ogrosapajyhu Arduino C++ Kog, je npuKasaH y cnegehem ANCTUHTY:

void loop()
{
int sensorValue = analogRead(A0);
if (sensorValue > 200) {
digitalWrite(9, HIGH);
}else {
digitalWrite(9, LOW);
}
delay(500); // Yeka 500 munauncekyHam
}



YuTarbe AurnTanHor ynasa (npeknaad)
MoTpedHO je UMNIeMeHTMPATU WeMy Y Kojoj he ce MpUTUCKOM Ha gyrme ynaauTtu yrpaheHa LED anoga Ha
Arduino ypehajy.

Pewemse: MoTpedHO je NoBe3aTU NpPeKnAay 3a y3em/betbe U U3BOP HaMoHa, a Tpehu Kpaj Ha AMrnTanHu
nuH (HNp. D2) Ha Kome he ce ounTaBaTK BPEAHOCT Koja Aaje uHbopmauujy Aa A je npeknaayd npUTUCHYT
nnu He. LLlema n Ko, cy NpuvKasaHu Ha CANUM:

set stanje * to read digitalpin 2 w

ARDUINO

Kaza npekuzay HUje NPUTUCHYT 3e/1eHa XMLa Koja je Be3aHa Ha MUH je crnojeHa Ha ysemsberbe (GND)
NpeKo OTNOPHMKA M Ha NuHy D2 je HM3aK HanoH. Taga ce Ha nuHy D2 aeTekTyje Hyna. Kaga ce nputucHe
npekngay, u3nas Koju je nog HanoHom og 5V he 1Tt nosesaH Ha gurnutanHu nuH D2 u getektosahe ce
BMCOKA BPeAHOCT HanoHa.

Mporpam cTanHo YnTa BPeAHOCT AUrUTaNHOT NMHA D2 1 Ty BpeAHOCT (BUCOKY MM HUCKY BPEAHOCT HanoHa)
ynucyje y npomeH/busy. Y 3aBUCHOCTM o4, BpeaHocTu ctarba (HIGH/LOW) duhe yK/bydeHa nnm nck/bydeHa
yrpaheHa LED anopa. Arduino C++ Kog je NpuKasaH y IUCTUHTY.

int stanje = 0;
void setup() {
pinMode(2, INPUT);
pinMode(LED_BUILTIN, OUTPUT);
}
void loop() {
stanje = digitalRead(2);
if (stanje == HIGH) {
digitalWrite(LED_BUILTIN, HIGH);
}else {
digitalWrite(LED_BUILTIN, LOW);
}
delay(1000); // Yeka 1000 muancekyHaM

}



CDOTO-CeH3Op Ca 3BY4YHMM N3/1a30M
MoTpedHo je uMnAemeHTMpaTM Wemy y Kojoj he ce nywTatM TOH KOjU OArosBapa WU3MEPEHO] jaunmHu
CBET/IOCTU.

Pewere: MoTpeSHO je noBe3aTV 3BYYHMK NPEKO OTMOPHMKA Ha HEKU AUTUTAAHWM MUH Kojum he ce oH
YK/bYUMBaTK aKo je namepeHa BpeaHocT Beha og rpaHuue. BpeaHocT ce mepu nomohy HeKor aHaforHor
ynasa (Hnp. AO). ®oTo ceH30p ce nocTaB/ba M3mehy Hanajakba M MEePHOT NPUK/bYYKA, a A04ATHU OTNOPHUK
namehy mepHOT NPUK/bYUKa U y3eM/bera. LLiema 1 Ko cy NpuKasaHu Ha canum:

[ely =yl read the sensor

set  sensorReading » to readanalogpin AD =

el print the sensor reading so you know its range

print to serial monitor  sensorReading with + newline

el M map the sensor reading to a range for ihe spea. ..

set tone » to map sensorReading turmge@to@

play speakeron pin 9 + withtone fone furosec

ANALOG IN

-—JNM"J‘IH.

Arduino C++ nporpamcku Kog, ce moxe Hahu Ha http://www.arduino.cc/en/Tutorial/Tone2 u geo je
npuKasaH y cnegehem IMCTUHTY:

void loop()
{

int sensorReading = analogRead(A0);

Serial.printin(sensorReading);

tone(9, 440 * pow(2.0, (constrain(int(map(sensorReading, 0, 1023, 36, 84)), 35, 127) - 57) / 12.0), 1000);
}


http://www.arduino.cc/en/Tutorial/Tone2

[MpomeHa jaunHe ceetnoctn LED gmnopae
MoTpedHo je ansajHMpaTH cucTem y Kome ce LED amMoaa naam u racu anm Tako Aa ce MHTEH3UTET CBET/I0CTU
NOCTENEHO MojaYyaBa M NOCTENEHO CMatbyje.

Pewembe: MoTpedHo je nosesatu LED agnoay npeko oTNOPHMKA Ha jelaH AUTUTaIHU Y133 U Ha Y3eM/bEeHbE.
AKO Ha gurMtanHom ynasy nocreneHo nosehaBamo BpegHocT, cBetocT Ha LED anoam he nocrteneHo
nojavyaBaTv AN CMatbMBATU UHTEH3UTET CBET/IOCTU.

T

L]
wxmm ARDUINO

Y nporpamy nNpuKasaHOM ca AeCHe CTpaHe 3ayBeK M3BPLUABaMO Ko, KOju MpBO MnojavaBa ceetnocTt LED
avoge, a oHpa ra cmamsyje. Mpea netba oadpojasa og 0 o 200 ca Kopakom 5 u TpeHYTHY BpegHOCT
ynucyje y npomeHsbusy brightness. MoTom ce BpeAHOCT Te NPOMEH/bMBE MOCTAB/bA Ha AUTUTANHU U31a3
D9 u yeka ce 30 mununcekyHam o cnegehe npomeHe. MNoTom ce UCTM NpoOLLEC NOHAB/bakba BPLUM AU
cmambyjyhu BpegHocT npomeHsbuse og 200 go 0 ca Kopakom 5. OneT ce y cBaKoj Utepaunju spegHocT
npomeHs/bMBe ynucyje Ha NnH D9, unme ce nocteneHo nojadyasa cBeTno. C++ KoA je NpuKasaH y IMCTUHTY:

int brightness = 0;
void setup() { pinMode(9, OUTPUT); }

void loop() {
while (brightness < 200) {
analogWrite(9, brightness);
delay(30); // Cauekaj 30 MuancekyHam
brightness +=5;
}
while (brightness > 0) {
analogWrite(9, brightness);
delay(30); // Cauekaj 30 muancekyHam
brightness += -5;
}
}



MpuKasnBarbe pesynTtaTa mepera ceH3opa nomohy Tpu LED anoae

Kopuctnhemo nnouvy 3a ausajH Ha Kojoj hemo noctasuth Tpm LED anope Koje cy Be3aHe Ha AWUTUTaHe
n3N1a3e 1 NPeKo OTNOPHMKA Ha y3emsbere. Kaaa ce BpeAHOCT HEKOT 0f, OBUX AUTUTANIHUX M3/1a3a NOCTaBu
Ha Bucoky BpegHocT (HIGH) oarosapajyhe LED auoaa he 3acsetnetu.

CeH30p je noBe3aH Ha Hanajakbe o4 5V 1 yzemsberse. M3nas ceH3opa je Be3aH Ha aHanorHu ynas A0 npeko
Kora hemo mepuTh BPeAHOCT.

Soil Moisture Sensor

v

Capa je notpedHo HanpasuTn Arduino nporpam Koju he aa -
YnTa BpPeaHOCT ceH3opa npeKko yKkasa A0 M Ha OCHOBY Te
BpeAHOCTN 0anyunTH Koja LED anoaa he dutn ykbydeHa.
Mporpam ce wm3BpllaBa 3ayBeK M NPBO Ce NOCTaB/bajy
BpegHocT nnHoea D10, D11 n D12 Ha HUCKe BpeAHOCTU
Kako du ce uckbyumne cee LED pguopge. NMotom ce umTa
BPeAHOCT Meperba CeH3opa Ha NUHY U ynucyje ce y
npomeH/bMBY moisture.

AKO je M3mepeHa BpeaHOCT marba og 200, BpegHOCT Ha '

nmHy D12 ce noctaB/ba Ha BUCOKY BPEAHOCT 4YMme ce ‘

setpin 12+ o HIGH »

YK/byuyje nesa LED anopa.

Ako Ta BpegHocT Huje Beha og 200, BpeaHocT nMHa D12 he _:

ocTaTu Ha Hyau 1 LED anoaa Hehe dUTK yK/byyeHa. /
Tapa he ce npoBepaBaTk 4a Au je BpegHOCT Makba oz 400.

AKo jecte marba yK/byunhe ce gpyra LED aumopga
nocTas/batbem BpeaHOCTU NmMHa D11 Ha BMCOKY HanMoH, a

ako Huje mamba (Tj. Beha je og 400), yk/wyunhe ce Tpeha
LED gnoaa. setpin 10 » to HIGH +

setpin 11+ i0 HIGH =




YnpaB/batbe CEH30POM TEMMEpPATYpPe NOMOhy cepujckor nopTa

MoTpebHO je UMNNEeMeHTMPaATU LWeMy Y KOjoj padyyHap wasbe WMHpopmauujy ga nu Tpeda 4utatu
TemnepaTtypy unmn He. AKo padyHap noluasbe Arduino ypehajy komaHay ‘R’ (ASCIl kog, 82) npeko cepujckor
nopta, Arduino Tpeda fa noYyHe Aa Mepu TEMNEPATYPY M LWAJbE je pavyHapy Npeko cepujckor nopTa. Kaga
payyHap noLasbe M0 Koje Apyro cnoso, Arduino npecTaje ga Mepu v Wasbe TemnepaTypy.

Pewerbe: CeH30p TemnepaType HWje CTasiHO YK/byYyeH TaKo Aa Ce HEeroBO Hanajakbe He rnosesyje ca
Hanajakem Arduino ypehaja. YmecTto Tora ce nosesyje Ha HEKU AUTUTANHU U3na3. AKO je Ha AUTUTAZIHOM
n3nasy BpegHocT 1, oH he ce noHawaTn Kao U3BOp Hanajara U ceHsop he pagnuTu. AKO ce NporpamcKm Ha
0Baj AMIUTANHN N3/1a3 NOCTaBU Hyna, ceH30p Hehe umaTu Hanajakbe N Hehe ounTaBaTh TemnepaTypy. Ha
0Baj HauyMH Nnomohy AUTUTANHOT U3/1a33 MOMKEMO Aa KOHTPO/IMLLEMO KaJa je CeH30p YK/bydeH a Kaaa je
UCK/by4eH. LLiema 1 Kog, cy npuKasaHu Ha camum.

—
number of serial characiers svailable B o
R

[o%0)

- b o @)
set  akivan ~ mo
setpin 2w to HIGH =

wivan = o @)

setpin 2% to LOW®™

ANALOG IN =

.

p—

set ftempw o readiemperalure sensoronpin A2 » inunis °C =

print to serial monitor  temp  with *  newfine

MoTpedHa Ham je jeaHa NpomeHsbMBa Kojy hemo Haseatu aktivan y Kojoj namTMmo ga Au je ceHsop
TPEHYTHO aKTUBAH WU He.

Ha noyeTKy nporpama ce nocrassba NpomeH/bunea aktivan Ha HyNy Kako CEH30p He OU MHULMjaNHO Paamo.

Y net/bym Koja ce CTaNHO NOHaB/ba, ypehaj NpoBepasa Aa M UMA HEKUX KapaKTepa Ha CEPUjCKOM ynasy.
AKO MX MMma, ynTa npeu karakter Koju npeacTas/ba KOMaHAY M NpoBepaBsa Aa M KomaHga R (R nma ASCII
Ko, 82). AKo je ToO KOMaHAa, NOCTaB/ba ce NpoMeH/bmnBa aktivan Ha 1 1 NnH D2 Ha BUCOKY BPEAHOCT KaKo
01 ce aKTMBMPAO CeH30p. Y cynpoTHOM ce npomeHsbmBa aktivan v nuH D2 noctassbajy Ha 0, ynme ce
CeH30p AeaKTMBMpA.

AKo je CeH30p aKTMBaH, YMTa Ce TemnepaTypa ca Hhera 1 LWasbe Ha cepujckun nopt. MoTom ce YeKa cekyHaa
oo cneaehe nposepe.



YnpaB/batbe 3By4HUKOM nomohy npekmaaya
MpojekToBaTh Wemy Kojom ce nomohy 3 npekngaya nywTajy TpyM TOHA HA 3BYYHUKY.

Pewere: CBaKM 0g, NpeKknaaya je notpedHo nosesati M3mehy HamnoHa U y3eM/berba NPEKO OTNOPHUKA,
Tako aa Tpehu Kpaj Syae nosesaH Ha aHaNOMHM y1a3 KOju MepU Aa 1 je Npeknaad NPUTUCHYT UK He.
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Mporpam Tpeda Aa NpoymTa BpeAHOCT Ha OBMM NMHOBMMA, NPOBEPM A3 U Cy BPEAHOCTU Ha HbMMa BUCOKE,
1 aKo jecy Tpeba Aa NycTu TOH Ha 3BYUYHUKY.

int pos =0;
pinMode(AO, INPUT); pinMode(8, OUTPUT);
play speakeronpin 8 v with tone () for @ ) sec pinMode(A1, INPUT); pinMode(A2, INPUT);
}
ead digital pin A1 = HIGH v |00p(){
ety (NI e . if (digitalRead(A0) == HIGH) {
e e [ ) i e e ) tone(8, 440, 100); // Ton A4 (440 Hz)
}
_ if (digitalRead(A1) == HIGH) {
tone(s, 494, 100) // Tor B4 (494 Ha)
play speakeronpin 8 = with tone for sec }
@ o if (digitalRead(A2) == HIGH) {
tone(8, 523, 100); // ToH C5 (523 Hz)
}
delay(500); // CayeKkaj nona cekyHae
}

MpeTnocTasKa je ga umamo GyHKLUMjy tone() Kojom nyliTamo TOH Ha 3BYYHUKY (BUAN NPUMEP Ha CTpaHU
https://docs.arduino.cc/built-in-examples/digital/tonePitchFollower).

YMECTO aHaNorHUX NUHOBA Cy MOMM A3 Ce KOpUCTe M AUTUTaNHU MWUHOBM MOLITO Ce MOHAKO yuTa
anrntanHa spegHoct (HIGH/LOW).


https://docs.arduino.cc/built-in-examples/digital/tonePitchFollower

Obpaga noaaTtaka Koje wasbe Arduino MMKPO-KOHTpOIEP

Arduino ce MmoXe KOpUCTUTU Y BENMKOM Spojy pPasMunTUX CLLeHapUja rae NporpamMcku Kog Koju je
noctae/beH Ha Arduino MUKPO-KOHTPOIep U3BPLUIABA C/I0XKEHE ONnepaLmje 1 ynpas/ba PasinunTMm
CEH30pMMa, CepBO MOTOPUMA M ocTanum ypehajuma Koju cy nosesaHu ca Arduino nnoyom. Mopep,
anJMKauMoHe NIOTUKe Koja ce u3BpwaBa Ha Arduino ypehajy, nocTtoju u Bennku dpoj cueHapuja y Kojuma
Arduino wa’sbe curHane Aapyroj anamMkaumnju koja he nx odpaantn n AoOHeTU ogyKy WTa Aa pagu ca
HUMa.

Y npeTxoaHnUM npumeprma cmo Buaenu aa Arduino ypehaj moxe Aa Wwasbe nogaTke npeKko cepujckor
nopTa Uan Aa npuma KomaHZe Npeko tera. Y oBakBMM CLEHapuUjuma je noTpedHa HeKa anauKauuja Ha
APYrom Kpajy Koja he npumatun n odpahumeatun Te MHpopmauyumje.

Yecto Arduino ypehaj wasbe nHbopmauuje animMkaLmjm Koja ce Hanasu Ha CTaHAAPAHOM padvyHapy u
Koja odpahyje Te pesyntate meperba UK Apyre CUrHaJIe Koju ce Wwasby. Y OBUM CaydajeBUMa anjnkaumje
Ha padyyHapMma Mory ga Uckopucte Heke moryhHoCTU Koje He nocToje Ha ypehajy Kao wro je dorat
KOPUCHUYKM MHTepdEjC KOjUM ce MOry NPUKa3aTu pe3yaTaTh, NaKlla MHTepaKumja ca /byanma Koju
ynpas/bajy npoLecuma unn npumeHa HanpegHux Al mogena 3a odpagy cUrHana U AoHoOLWeHEe oa/yKa.

Y 0B0j cekuuju hemo ce ynosHatu ca dudnmnorekom, Koja omoryhasa ga ce KomyHuumpa ca Arduino
ypehajem n npuKarky pesyntaTn Ha padyHapy.

Processing ansinkauuja

Processing je dbubnnoteKka Koja omoryhaBa ga ce nako LpTajy rpadpuukm odamum y anamkaumjama.
MocToje MmnnemeHTaumje oBe dudbnmoTeke 3a jesnke Java, Python, JavaScript. Y ceum
MMnaemeHTaumMjama, osa dnudnnoreka odesdehyje cnnuHe PpyHKLMje 3a LUpTarbe, Kao Ha Npumep:

- point(), line(), triangle(), rect(), ellipse() kojuma ce upTajy reomeTpmjckn odamum.

- stroke(), strokeWidth(), background(), fill() kojuma ce pedpuHully doje 1 BeANUYUHE NNHK]ja
0AHOCHO No3aguHa.

- translate(), rotate(), scale() kojuma ce TpaHchOpMMLLIE KOOPAMHATHU CUCTEM.

dyHKuMje 13 oBe HUOINOTEKE Ce MOTY KOPUCTUTU KaKo Ou ce rpaduykm NpuKasanm nogaum Koju ce
npumajy us Arduino ypehaja Koju BpLIM HEKa Mepemsa.

Y Hajsehem Opojy anaunKauuja Koje KomyHUUMpajy ca Arduino ypehajem ce npBo ycnocTaBu Be3a ca
CEPUjCKMM NOPTOM NpeKo Kor Arduino ypehaj wasbe nogaTke, a OHAA Ce NpMxBaTa NogaTakK Koju fonasu
Ha NopTy M NpuKasyje He rpadmKy. ¥ HacTaBKy hemo BMAETM Nnpumepe Kojuma ce odjallrbaBa KaKo ce
anauKaumja nosesyje ca Arduino ypehajem.



NmnnemeHTaumja Processing ananKkaumnje

Processing dBndnnoteKka ce MorKe Npey3eTu U MHCTaNMPaTK Ha pavyHapy. Y3 osy SudnmoTeky fonasu 1
pagHo okpyerbe (IDE) Kojum ce mory nucatu ananKkaumje y Kojuma ce npuKkasyje rpaduykm cagpaj.
Mpumep oBaKBe annKaLumja U KPATKOT KoZa HanucaHor ca Processing 6udaMoTeKom je NpuKasaH Ha
cnegehoj canupm.

v>  File Edit Sketch Debug Tools Help sketch 23032... — O )¢

sketch 230325a

void setup() {
size(800, 600);
scale(1l,-1);
translate(10,10-height);
line(®,0, width-25, @);triangle(width-25,5, width-25,-5, width-15,0);

line(®,0, @, height-25);triangle(5,height-25, -5,height-25, ®,height-15);
3

void draw() {
scale(1l,-1);
translate(10,10-height);
line(®,20, width/2, 50);
}

Y OKpY!Kekby Ce MOTY HanucaTK KpaTKu nporpamu (eHrn. sketch) y Kojuma ce nosmsajy GpyHKuuMje u3
Processing bubnnoteKke Kojuma ce upTajy reomeTpujckm odanum. Noctoje ase dutHe PpyHKUMje Koje ce

£043jy Y Koa:

- O®yHKuMja setup() Koja ce KOPUCTM KaKo dK ce jeAHOM NOCTaBMUAM NapaMeTpu anauKaumje n
HaupTanmn oSjeKTn Koju ce He Mekbajy cTanHo. Y 0BOj PyHKLUNjU BplumMmo cneaehe onepauuje:

o [locTaB/bamMo BENNYMHY aNJIMKALUM)je HA KOjoj LpTamo Ha anmeHsuje 800x600. Mopes,
BE/IMYMHE, MOIIN BUCMO A3 nogecumo 1 dojy nosaguHe, dojy U LWNMPUHY IMHM]jE KOjoM
ce upTajy odjektu, uta.

o [Momepamo KoOpAMHATHU CUCTEM TaKO Aa KOOPAWHATHU NoyeTak dyae y AoHeM 1eBOM
Yy, yMECTo Y roptbeM JIEBOM LUTO je nogpasymeBaHa nosuuunja. Oso ce pagn nomohy
dyHKumja scale(1,-1) v translate(0,-height).

o LUpTamo xopun30HTa/HY X-0CYy W BEPTMKa/HY Y-OCYy KOje NpeacTas/bajy KOOPAMHATHM
cuctem y Kome hemo LpTaTu HeKke BpegHOCTU Koje Tpeda npuKasaTu.

- O®yHKuMja draw() ce KOPUCTM KaKo K ce CBaKM NyT UCLPTA0 HOBM 0djeKaT y anamKkaumju. OHa je
naeanHa 3a upTarbe BPeAHOCTU Koje fonase o ypehaja.



o Y 0BOj GyHKUMjM NPBO NOMEPAMO KOOPAMHATHM NOYETaK Ha A0HY NeBYy NO3ULMjY Kao U
y GYHKUMjM setup(). MoTom LpTamo jeHy NTMHU]Y KOjOj 3a4ajeMO NOYETHY U KpajHby
TauKy.

Ha oBaj HauMH ce goduja anaMKaumja Koja MorKe fa NpuKaxke rpaduKk. YMecTo GUKCHUX Tayaka y
byHKUMjU draw(), y peanHOM NpUMepy MOMXKEMO A3 KOPUCTUMO KOOPAMHATE U3padvyHaATe Ha OCHOBY
BpeAHOCTU Koje godujamo og Arduino MUKpO-KOHTpo/iepa.

[MpunxBaTakbe Nogataka nyTem CepmjcKor NopTa

Processing bubnnoTteka nma ckyn Knaca u dyHKUMja Kojuma ce Mory YntaTt U cnaTv nogaum nyTem
cepujckor nopTa. MNotpedHo je goaati cneaehu NporpamcKu Ko y Kog, Kako du ce Kopuctune
bYHKUMOHANHOCTM 33 KOMYHMKaLM]y Ca CEPUjCKUM NOPTOM.

import processing.serial.*;
Serial arduinoPort;

Odjekat arduinoPort npeacTaB/ba CEPUJCKM MOPT KOjUM CE KOMYHMLMPA Ca MUKPO-KOHTpoepom. Y
meTtoam setup() je noTpedHo MHULMjaNN30BaTM OBaj 0OjeKaT, KOAOM KOju je NpuKasaH y ciegehem
npumepy:

arduinoPort = new Serial(this, Serial.list()[0], 9600);
arduinoPort.bufferUntil("\n');

Odbjekat arduinoPort Koju NnpeacTas/ba NOPT CAAPMKM METOAE KOjUMa Ce BPLUM KOMYHUKaLMje nyTem
cepwmjckor nopra:

- available() kojom ce npoBepaBa KONMKO UMa NoAaTaka Koju YeKajy Ha CEPUjCKOM MOPTY Kako ou
WX HEKO MPOYUTAO.

- readStringUntil() kojom ce ynTa TEKCT ca NopTa CBe A0 3HaKa Koju je npocneheH Kao napameTap.
Y cnyyajy 4@ MUKPO-KOHTPOJIEp LWasbe NoAaTKe KOjUu Cy 0OABOjeHMN 3HAaKOM 33 HOBU pes, Unum
3aneTom,

- write() Kojom ce Wwasby nogaum Ka Arduino ypehajy npeko cepujckor nopra.

OsBe dyHKUMje ce mory KopucTuTh y GyHKLUMju draw() Kako du ce npoymnTana BpeLHOCT Kojy je nocnao
MWKPO-KOHTposep. NMpumep NporpaMcKor Koga Koju NpoBepaBa MMa /in nogaTaka Koje YeKkajy aa dyay
NPOYMUTaHK, N aKO UX MMa YMTa MX Kao TEKCT U KoHBepTyje y dpoj je NnpuKasaH y cnegehem AUCTUHTY:

if (arduinoPort.available() > 0) {
int val = Float.parseFloat(arduinoPort.readStringUntil('\n'));

OBaKaB Kof, Ce Moe CTaBuTu y dpyHKumjy draw() n nsa rwera ce mory 4oaatv Hapeade Kojuma ce
BPEAHOCT LpTa Ha HEKOM TpaduKy. YMECTo eKCninuMTHe NpoBepe Aa M NOCToje NogaLmM Ha nopTy,
MOXe ce aeduHMcaTn GyHKLMja Koja ce aKTUBMPA CBAKM MOT Kaja ce NpPeKo NoTpa noLlasbe HOBM
nogarak.



void serialEvent(Serial p) {
val = p.readString();
}

OBa dyHKLUMja ce MO3MBa CBaKM NYT KaZa ce NojaBM HEKM NOJATAK Ha MOPTY U Y HOj Ce MOTy NpoYnTaTH
noAauu Koju aonase npeko nopta. Y HEKMM ananKaumjama je nakLle CTaBUTU Ko, KOju YeKa U pearyje Ha
nojaBy HOBMX NogaTaka YMecTo Aa ce cTanHo y dyHKumMju draw() nposepasa Aa /v cy nogaum Ha
pacnonaramy.

Mpymep — NpUKasnBatrbe pesynTaTa Mepersa

MpeTtnocTasumo aa ypehaj mepu TeMnepaTypy CBaKe CEKYHJE U Wa/be MepeHe BPeAHOCTM OfBOjeHe
HOBMM peaom MpeKo cepujckor nopra. MNoTpedHo je HanucaTu ananKaumjy nomohy Processing
dubnunoteke Koja he untaTm Te BpegHOCTU U NPUKA3UBATU UX HA FPaduKy.

Kao npBu Kopak je noTpedHO MMnopToBaTh CBe 08jeKTe M3 NaKeTa U KpenpaTh 0djeKaT Koju Npeacras/ba
CEpPU1jCKN NMOPT KOjUM ce KOMYyHULUMpa ca ypehajem:

import processing.serial.*;
Serial arduinoPort;

Y setup() dbyHKUMjK ce geduHUWY ANMEH3Nje anMKauuje, MoMepa KOOPAMHATHU MOYETaK Ha A0HM
nesu yrao (byHkuujama scale() v translate()), uptajy oce KoopaAnHaTHOTr cucTema (ca TpoyrnoBMma Ha
KpajeBMMa Koju npeacTaB/bajy cTpenunue) n namumjanmsyje nopt kojum he ce og, Arduino ypehaja
fobujatn nudopmavumje.

void setup() {
size(800, 600);

// Momeparbe KOOpANHATHOM CUCTEMA Y A0HW EBU Yrao
scale(1,-1);
translate(10,10-height);

// Xopu3oHTanHa x-oca
line(0,0, width-25, 0);
triangle(width-25,5, width-25,-5, width-15,0);

// BepTukanna y-oca
line(0,0, 0, height-25);
triangle(5,height-25, -5,height-25, 0,height-15);

arduinoPort = new Serial(this, Serial.list()[0], 9600);
arduinoPort.bufferUntil("\n');
}



Caga je noTpedHo goaatv Kog y dyHKumjy draw() koju he npuaMKom cBakor nos3vBa NpoBepaBaTM UMa
N1 HOBe BPeAHOCTU Ha CepujcKoMm ynasy. AKO je Mma, oHAa Ce Ta BPpeAHOCT YnTa U UpTa Ha rpaduky.

intx=1;

void draw()
{
if (arduinoPort.available() > 0) {
float val = Float.parseFloat(arduinoPort.readStringUntil("\n'));

scale(1,-1);
translate(10,10-height);

stroke(0);

line(x,1, x,val);
stroke(255);

line(x,val, x,height-val-35);

x=x+1;
if(x>=width-25)
x=1;

Y dyHKumjm draw() ce nposepaBa Aa v UMa NogaTtaka Koju ce MOory NMpoYnUTaTh Ha CEPUjCKOM MOPTY NyTem
KOra La/be M3MepeHe BpeaHOCTU. AKO MMa NOAATaKa, YMTa ce BPELHOCT A0 MPBOT 3HaKa 3a HOBU pej,
dyHKUMjom readStringUntil(). OBa BpeaHocCT ce npeTBapa y Opoj M npuKasyje ce Ha no3uumju (x, val) roe
je X TpeHyTHa nosunumja Ha Kojoj Tpeda HaupTaTh BPeAHOCT.

BpeaHOCT ce NpuKasyje TaKo LWITO ce upTa jegHa LpHa IMHKUja Ha KOOpAUHATK X 04, no3uumje 1 oo ounTaHe
nosuumje n jeaHa dena NAMHMjA Ha UCTOj KOOPAMHATU Of, Nosuumje Ao Bpxa (Koju Tpeda aa dype mano
MateK og, BpegHocTn height kako ce He du npedpucana BepTMKanHa cTpenmua). MowTo ce npukaxe osa
BPEAHOCT, KoopAnHaTa X ce nosehasa 3a 1 Kako Ou ce cnegeha nsamepeHa BpeaHOCT NPMKasana Ha HOBOj
NnoKkaumju. Ako je nocne nosehaBarba BpegHOCT NMpOMeH/bUBE X Beha opf Ke/beHe LMPUHE HA KOjoj
XEeAMMOo Aa MCUpPTaBamo BPeAHOCTU, BPEAHOCT KOOpAMHATE X MOHOBO MOCTaB/baMo Ha 1 Kako oM ce
mepeHe BpeAHOCTU MOHOBO UCLpTaBane of No4veTka.

[doaatHn npumepmn KomyHWKaumje ca ypehajem ce mory Hahu Ha OBUM IMHKOBUMa:

- PearoBarbe Ha MOpyKe Koje [Jonase Ccepujckum MopToM Y3 upTarbe Ha rpaduky:
https://docs.arduino.cc/built-in-examples/communication/Graph

- YK/byumBarbe/VCK/byuMBatbe CEH30pa CMIHaA/JIOM Koju [onasu w3 Processing anavKkauuje:
https://docs.arduino.cc/built-in-examples/communication/PhysicalPixel



https://docs.arduino.cc/built-in-examples/communication/Graph
https://docs.arduino.cc/built-in-examples/communication/PhysicalPixel

