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Kritike i sugestije moZete slati putem email na mentalibor@gmail.com

1. Uvod i lista materijala

Jeste li spremni za prve korake u svijetu elektronike? Da li Zelite da mjerite zagadenost zraka? Uz
pomo¢ ovog tutorijala, naucit éete kako napraviti jednostavan uredaj koji ¢e mjeriti zagadenost zraka.

Kako bismo poceli sa izradom uredaja za mjerenje zagadenosti zraka, moramo osigurati sljedece
materijale i alate koji su neophodni i prikazani su na sljede¢im slikama.

Arduino Uno mikrokontroler

PPD42NS senzor zagadenosti zraka

Zice za spajanje


http://www.mentalibor.ba/

Forex plasti¢na ploca mini USB to USB kabal za Arduino
dimenzije 30cm x 30cm

(http://www.cebos.ba/index.php/forex)

Lenijar Skalpel

Pistolj za plastiku Izolir traka



Sigurno se pitate za Sta Arduino sluzi? Oduvijek ste se pitali kako radi semafor, a moZda ste
Zeljeli i da isprogramirate jedan svoj, ali niste znali na koji nacin, ili niste imali osobu koja bi vam
pokazala kako.

Arduino je platforma za ufenje programiranja i koriStenja mikrokontrolera. Namijenjen je
umjetnicima, dizajnerima, programerima i svima koji su zainteresovani za stvaranje interaktivnih
objekata i okruzenja.

Danas se na internetu moZe pronaci veliki broj ideja i projekata za rad sa Arduino
platformom, a nakon ovog tutorijala i vi cete se moci odvaZiti za realizovanje tih ideja, ali i stvaranje
novih.

Displej ¢e nam sluZiti da nam ispisuje dvije vrijednosti zagadenosti zraka: trenutnu koja se
mijenja svakih 10 sekundi, odnosno, svakih 10 sekundi ¢ée uredaj mjeriti vrijednost zagadenosti zraka i
maksimalna zabiljeZena vrijednost od samog pocetka rada uredaja.

Plasticna ploca i prateci alati su tu da napravimo stabilno i ¢vrsto kuciSte za nas uredaj kako bi
ono moglo neometano da radi u svim uslovima.

2. Priprema: Instalacija Arduino softvera

Da bismo poceli sa izradom, moramo prije svega instalirati Arduino softver. Za to ¢e nam trebati
internet.

Upalite vas najomiljeniji web browser i ukucajte: ,www.arduino.cc”. Nakon Sto otvorite stranicu,
to bi trebalo izgledati ovako:

ARDUINO HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

> ARDUINO

@ > WEB EDITOR

NLINE!

BUY AN ARDUINO -
|

ARDUINO

EEE -

Write code

°

Q @ siGNIN


http://www.arduino.cc/

Pomjerite mis ka glavhom meniju web stranicu pod izbor: SOFTWARE i u padaju¢éem meniju
odaberite DOWNLOADS

HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

'ONLINE TOOLS
DOWNLOADS

WHAT IS ARDUINO?

Skrolajte miSom malo dole na stranici i kliknite na Windows installer, for Windows XP and up

w - . .

Download the Arduino IDE

Windows installer, for Windows XP and up
WINGOWS ZIP file for non admin instal

©.0)

ARDUINO 1.8.7

The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. It runs on
Windows, Mac 05 X, and Linux. The environmentis
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board.

Refer to the Getting Started page for Installation
instructions.

Windows app Requires Win 810r 10

Get B

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 bits
Linux ARM

Release Notes
Source Code
Checksums (shas12)

Nakon klika, pojavit ¢e se sljedeca stranica i potrebno je samo da kliknite JUST DOWNLOAD.

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used

$3

SINCE MARCH 2015

pr Wy TIMES

$10

$5

USING THE IDE TO PROGRAM THEIR DEVICES,
CLONES, AND EVEN COUNTERFEITS
WITH A SMALL CONTRIBUTION!

525

THE ARDUINO IDE HAS BEEN DOWNLOADED

(IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND

GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE

INCLUDING COMPATIBLES,
HELP ACCELERATE ITS DEVELOPMENT

REMEMBER: OPEN SOURCE IS LOVE!

$50 OTHER

JUST DOWNLOAD ‘CONTRIBUTE & DOWNLOAD



Nakon Sto se preuzme datoteka, pokrenite je. Kada se pojavi prozor, pritisnite | agree

@ Arduino Setup: License Agreement

Please review the license agreement before installing Arduino. If you
oo accept all terms of the agreement, dick [ Agree.

LESSER GENERAL PUBLIC LICENSE 4]

ersion 3, 29 June 2007 N
(C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

yone is permitted to copy and distribute verbatim copies of this kcense
but changing it is not allowed.

is version of the GNU Lesser General Public License incorporates the terms
conditions of version 3 of the GNU General Public License, supplemented
y the additional permissions listed below., Ei

Cancel I Nullsoft Install System v3,0

Na narednom prozoru, kliknite NEXT

Mhmh want tu install and uncheck the comporents
ywb‘w’tvmth cunmnm

Select components to install

U novom prozoru, kliknite INSTALL.

B e oo

Setup will install Arduino in the following folder. To install in a different
5.2) folder, dick Browse and select another folder. Cick Install to start the
installation.

Space required: 474.5M8
Space avalable: 27.0G8

Cancel I Nullsoft Tnstal Sys




Pricekajte dok se ne instalira.

© Arduino Setup: Installing le T —

ixtnct: WdfColnstaller0 1009.dl

R — ok | cose |

(S

4

Pri kraju ¢e vam se nekoliko puta pojaviti ovaj prozor i potrebno je samo da kliknete na Install

svaki put.

Would you like to install this device software?

Name: Arduino USB Driver

q Pubwm: Arduino LLC

] Abways trust software from "Arduino LLC". | Install | | Don'tinstall |

@ You should only install driver software from publishers you trust, How canl
i i 1 i i \[}

Kada se instalacija zavrsi, kliknite na CLOSE.

re Arduino Setup: Completed LE___ﬂ

Show detals |




Posljedni dio u instalaciji Arduino softvera jeste instalacija pogonskih biblioteka. Potrebno je otici
na sljededu stranicu: https://sparks.gogo.co.nz/ch340.html te kliknom na oznadeno polje
preuzeti biblioteke.

Windows

(Manufacturer's Chinese Info Link)

1. Download th{ dows CH340 Driver
2. Unzip the file
3. Run the installer which you unzipped

4 In the Arduino IDE when the CH340 is connected you will see a COM Port in the Tools = Serial Port menu, the COM number for your device may vary
depending on your system.

Raspakujte datoteku i pokrenite raspakovani fajl.

Documents library

nvm

& !

CH34x_Install_Wi CH34x_Install_Wi
ndows_v3_4 ndows_v3_4

Otvorit ¢e se novi prozor i kliknite na Run.

-

= 3
Open File - Security Warning i Iﬁ

The publisher could not be verified. Are you sure you want to
run this software?

@ Name: ..cumentsinvm\CH34x_Install_Windows_v3_4 .EXE
Publisher: Unknown Publisher
Type: Application
From: C\Users\djumic\Documents\nvm\CH34x_Install_...

Run ] [ Cancel

Always ask before opening this file

publisher. *ou should only run software from publishers you trust.

|@| Thig file does not have a valid digital signature that verfies its
k.
/' How can | decide what software to run?

Na kraju, pojavit ¢e se posljedni prozor na kojem ¢ete kliknuti INSTALL.

rg% DriverSetup(X64) . l = &_J-‘

Device Driver Install 7 Unlnstall

Select INF CH3IB1SER . INF -

WCH.CH
INSTALL
|_ USB-SERIAL CH34%8

|__ ©e8/88/2014, 3.4.2014
UNINSTALL

HELP



https://sparks.gogo.co.nz/ch340.html

3. Povezivanje i testiranje LCD displeja

Za povezivanje ¢e nam biti potrebno 4 Zice, od toga 3 musko-zZenskim izlazom te 1 Zica sa oba Zenska
izlaza. Zice sa mugko-zenskim izlazom koristite u spajanju sljedeéih terminala:

e GND (Arduino) na GND (displej)
e A4 (Arduino) na SDA (displej)
e A5 (Arduino) na SCL (displej)

Preostalu Zicu spajate sa Arduino pina prikazanog na slici na VCC od displeja.
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........ e S ON
Arduinog .

- ODUNO
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Da bi se to malo Zivahnije prikazalo, sljedeca slika ée ispuniti tu svrhu. Ako ste tako povezali displej i
Arduino, spremni ste za dalje.
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[ ] B - | Skeniranje_uredjzja

Sljededi korak jeste skeniranje adrese naseg displeja. Da bi projekat u potpunosti radio, pokrenut
¢emo jednostavan program “Skeniranje_uredjaja“ koji ¢e skenirati adresu naseg displeja i ispisati je.

Home Share View
D :{ Cut x @ % Mew item = Open ~ E Select all
w.] Copy path « a Easy access Edit a0 Select none
Pinto Quick Copy Paste _ Move Copy Delete Rename New Properties . 0 .
aceess [7] Paste shortcut  tov  to- = folder . g History B invert selection
Clipboard QOrganise New Open Select
&~ v » ThisPC » Desktop > Mjerenjezagadjenosti » Skeniranje_uredjaja L] Search Skeniranje_uredjaja »p
~
# Quick access
[ Desktop -+
<& Downloads #
Documents Open
Skeniranje_u § L
[&] Pictures b4 js Edit Arduino file
Chrome Downla [2f Edit with Notepad++
HTC 02.04.2017 Ea Scan with Windows Defender...
=
iPhone 6 Files L& Share
0 ith i
MuM Escape Vi pen wi > Arduine IDE
Give access to > ¢ Google Chrome
<@ OneDrive
g Add to archive... 7| Notepad
[ ThisPC g Add to "Skeniranje_uredjaja.rar” E Search the Store
) 3D Objects g Compress and email... Choase another app
| Deskiop g Compress to "Skeniranje_uredjaja.rar” and email
Documents Restore previous versions
* Downloads Send to >
Ji Music Cut
[&] Pictures Copy
B videos o Create shortcut
Titem  1item selected 916 bytes Delete EEE
I Rename T
Prvo ito treba R tverom, a to se radi na
e - Properties e

Prvo $to trebamo uraditi jeste podesiti da se nas Arduino uredaj spoji sa softverom, a to se radi na
sljededi nacin: u alatnoj traci odabrati Tools, zatim postaviti kursor misa na Port: i odabrati COMx.
Pretpostavka je da ne znamo koji tacno port treba da koristimo, pa stoga je potrebno uraditi
provjera, a ona se vrsi na sljedeci nacin: otvorite My Computer.

Za Windows 7 korisnike to izgleda ovako.

Organize v

System properties

4 Hard Disk Drives (1)
Local Disk (C:)

Uninstall or change 2 program ~ »

W Favorites

Bl Desktop
& Downloads 7 i
'-:.: Recent Places 471 GB free of 639 GB
4 Devices with Removable Storage (2)

A Libraries
5| Documents g Floppy Disk Drive (A:)
J’ Music
@ DVD RW Drive (D:)

|| Pictures
B videos
4 Network Location (2)

1% Computer
& tocal Disk (C:) -
¥ Home on "psf' (V:)

Home on “.psf’ (V)

L, em— —
3’ 200 GB free of 465 GB

€ Network

Workgroup: WORKGROUP
Processor: Intel(R) Xeon(R) CPU

Memory: 4.00 GB




Zatim kliknete na Device Manager:

Control Panel Home . P .
View basic information about your computer

@ Device Manager Windows edition

f' Remote settings Windows 7 Professional

@ E e o Copyright © 2009 Microsoft Corporation.
'@ Advanced systern settings All rights reserved.

Get more features with a new edition of
Windows 7

System
Rating: @Wmdows Experience Index
Processor: Intel(R) Xeon(R) CPU E5462 @ 2.80GHz
280 GHz
Installed memory (RAM):  4.00 GB
System type: 64-bit Operating System
Pen and Touch: No Pen or Touch Input is available for this

Display

Computer name, domain, and workgroup settings
Computer name: @(hange settings
Full computer name:
Computer description:
Workgroup: WORKGROUP

See also . o
Windows activation

Action Center

] Windows is activated
Windows Update

: Product ID:
Performance Information and
Tools "
Learn more online...

product key

Zatim pod Ports (COM & LPT) provijerite da li se pojavljuje Arduino port. NAPOMENA: moZe se desiti
da vam pise USB — SERIAL CH340 sto znaci da koristite kopiju, odnosno, Arduino klon i nema potreba
za nikakvom brigom.

& Device Manager — O x
File Action View Help

&= F B HE B EX®

» B Mice and cther pointing devices A
» [ Monitors
> P Network adapters
> B Portable Devices
v & Ports (COM & LPT)
i Arduino Uno (COM4)
» = Print queues
3 i:t Processors
3 50 host adapters e

U ovom slucaju broj porta je COM4 i to ¢ete odabrati u Arduino postavkama.



Za Windows 10 korisnike to izgleda ovako:

This PC

Iy -_II W ‘ E [&| Uninstall or change a program
Properties Open Rename  Access Map network Add a network COpel
media = drive = location Settin|

Location MNetwork ystem

4 & ThispC

3 Quick access > Folders (7)

[ Desktop + ~ Devices and drives (3)
* Downloads -+ Local Disk (C:) Programi (D)
5 | [ |
Documents » v 179GBf
7, ree of 118 GB My 142 GB free of 199 GB
[&] Pictures - .
Chrome Download DVD RW Drive (F:) W
HTC 02.04.2017 gy 373 GE free of 727 GB
iPhone & Files

MulM Escape Vibg
f& OneDrive
[ This PC
_J 3D Objects

[ Desktop
Documents

B om s

Zatim kliknete na Device Manager sa lijeve strane.

omputer Management

File Action View Help

&= |5z HE

Q Computer Management (Local | pame Actions

v m Systemn Toels

Storage
ﬂ.@ Services and Applications

Event Viewer
> @] Shared Folders
> & Local Users and Groups

o

Iﬂl Device Manager

& Disk Management

> 33 Services and Applications

[k System Tools | Computer Management (L..
Task Scheduler

Mere Actions




Na kraju, odaberete Ports (COM & LPT) i vidjet ¢ete da piSe USB — SERIAL CH340 i broj porta COM?7.

9 com puter Management

File Action View Help

o nE B HE B EX®

Eil Computer Management (Local
~ ﬁg System Tools
> ® Task Scheduler
> |2 Event Viewer
> [zl Shared Folders
> &% Local Users and Groups
> () Performance
ﬁ Device Manager
v 22 Storage
% Disk Management
> f_’ld Services and Applications

~ & DESKTOP-800PI6K

> id Audio inputs and outputs
> Q Batteries
> 9 Bluetooth
> @ Cameras
> O Computer
> s Disk drives
» [ Display adaptors
> aa DVD/CD-ROM drives
> BE Firmware
> f Human Interface Devices
> =g IDE ATA/ATAPI controllers
> Keyboards
> g Mice and other pointing devices
> [ Monitors
> I? Metwork adapters
v i Ports (COM & LPT)
B USB-SERIAL CH340 (COMT)
> [ Print queues
> ﬂ Processors
> l‘} Security devices
> [ Sensors
> B Software devices
> id Sound, video and game controllers
» S Storage controllers
> W3 System devices
> i Universal Serial Bus controllers
> § Universal Serial Bus devices

Actions
Device Manager -
Maore Actions »

Dakle uz pretpostavku da ste otvoriti kod ,,Skeniranje_uredjaja“ i da ste namjestili postavke prema
sljedeéim upustvima: pod Board odaberete , Arduino/Genuino UNO“ i pod Port odaberete port koji
ste nasli u DEVICE MANAGER. U ovom sluc¢aju je to COM7. Na kraju, kliknite na dugme UPLOAD:

AR Claniramia qredjaja | Arduine 1.6.8

__-mu h Tools Help

T AT redJaJa

volid setup()
{

Wire.begin();

o s O O o JRY S 1% T % T B

W
et

Vs
o

e
[

void loop ()

{

I

[

int nDevices;

o e e
1 ot o W

oo

nDevices = 0;

I

#include <Wire.h>

Serial .begin (9600) ;

byte error, address;

Serial .println ("Poletak

skeniranjal. ..");



Da bismo provjerili da li je nas kod uploadovan, to provjeramo na dnu koda:

@ setupl)

wire.begin():

serial.begin(3600);

cop )

ce error, address:
nDevices;

Serial

{("Poetak skeniranj

nDevices = 0,
20 for(address

1; address < 127; addzessit )

21| 4
22 ansmission (address);
23 _endrransmission():
if (srzer == 0)
t
Serial.print("Uredaj pronaden na adresi 0x"};

if (address<le)

#incl e.h> A

4 void setup(}
s
¢ wire.begin()s

Serial.bsgin(9600)

veid leap ()

byte error, address;
int nbevices;

Serial.printin("Padetak skeniranja..."}:
15  nDevicss
Zox (address
0

1; address < 127; addrsss++ )

Wire nt (addzess) :
error (s
if (srror == 0)
¢
serial print("Uredaj pronaden na adrasi 0x");

if (address<i6)
ser t

3 Serial.
serial.

npevi

3 serial.beqgin (9600)

12|void loop()

14 byte error, address;
int nDevices

serial.println("Poletak skeniranja..."):
nDevices = 0,

for (address
t

1; address < 127; address+s )

ansmission (addrass) ;

nsmission();

if (error == 0)
i
Serial.princ ("

if (address<l6)

edaj pronaden na adresi 0x");

a1
3

nDevicesti;




Skeniranje bi trebalo da zapocne i to treba da izgleda ovako:

pPocetak skeniranja...

Uredjaj pronadjen na adresi 0x25 !

Zavrseno skeniranje!

Dobili smo adresu naseg displeja, a to je 0x25 i moci ¢emo da je koristimo za komunikaciju sa
displejom. Vazno je tu adresu zabiljeZiti da je ne bismo zaboravili.

Sljededa bitna stvar za pokretanje rada displeja jeste instalacija dodatne biblioteke. Ona se vrsi na
sljededi nacin: u alatnoj traci odaberite Sketch, zatim Include Library, potom Add .ZIP Library.. i
potrebno je da samo otvorite folder Biblioteka i odaberete LiquidCrystal_I2C.

0 Skeniranje_uredjaja | Arduino 168 ©© Select azip file or a felder containing the library you'd like to add

File Edit Sketch Tools Help
Verify/Compile iR ek v @
Upload Ctilsu
Upload Using Programmer  Ctrl+Shift-U
Export compiled Binary  Ctrl+AltsS P
21 Show Sketch Folder Ctrik
N Include Library a
£ V9 addFile. Ul m
s ¢ Desktop
€ wWire.begin(); Add 2P Librany-.
7 Arduino libraries
g  Serial.begin(9600); Bridge Tt
S EEPROM
10 Esplora
u Ethemet L
12|void loop() Firmata This PC
13 ¢ GSM
14 byte error, address: HID
15 int nDevices; Keyboard
16 Mouse Netwerk
17 serial.println("Pocetak s Robot Contral
18 Robot IR Remote
1%  nDevices = 0; Robot Motor
20 for(address = 1; address <  sD
21 o SPI
22 Wire.beginTransmission(a  Sewo
23 error = Wire.endTransmis SoftwareSerial
24 Spacebrenun
25 if (error == 0) S File name: LiquidCrystal_I2C.zip Open
26 { T Fiies of type: | 71P fies or folders ~ Cancel
27 Serial.print ("Uredjaj Temboo io0x"):

Nakon toga bi vam dole trebalo pisati: _

Na kraju, da bismo testirali displej i da nam prikaZe neki tekst, pokre¢emo kod
Testiranje_displeja na isti nacin kao Sto smo pokrenuli prethodni kod. Ako se sjeéate da smo
skenirali adresu naseg displeja, sada je nju potrebno unijeti u kod kako bi nas Arduino prepoznao



displej. To se radi tako $to mijenjamo vrijednosti. NAPOMENA: prva dva karaktera su obavezna i
njih ne trebate dirati. Dovoljno je samo da promijenite broj.

1 #include <LiquidCrystal I2C.h>

tdefine adress

[T PN R

LigquidCrystal (adresa, 1&, 2):

LN

vold setup ()
{
led.init () :
led.backlight ()
10 led.setCurscor (0, 0);
11 lcd.print ("™ MJIEEREENJE ")
12 led.setCurscr (0, 1):
13 led.print (™ ZAGADJENOSTI ™) ;
14 }

15

-]

o

w0

16
17 |wvoid loop ()}
14

15}

Nakon toga kliknite UPLOAD, sacekajte da se uploada i trebali biste vidjeti tekst na vasem
displeju. Ukoliko se tekst ne vidi, postoji moguénost da kontrast displeja nije dovoljno jaka. Sta je
onda potrebno uraditi? Vrlo jednostavno: samo odvrnite potenciometar koji se nalazi na poledini
displeja:

Odvr¢ite ga pomocu vrha skalpela, jednom u jednom pravcu dok ne vidite da se pojavljuje tekst.
Ako se ne pojavi, onda drugi put odvrnite u suprotnom pravcu. Cestitke, displej je uspjedno
testiran.



4. Povezivanje i testiranje senzora za zagadenje zraka

Povezivanje senzora sa Arduinom je relativno lako i jednostavno. Za povezivanje ¢e nam biti
potrebno 3 Zice, sve Zice su sa muskim izlazima na oba kraja. Povezivanje je sljedede:

e GND (Arduino) na utor koji vodi do crnog kabla od senzora (senzor)
e 5v (Arduino) na utor koji vodi do crvenog kabla od senzora (senzor)
e 8 (Arduino) na utor koji vodi do kabla od senzora (senzor)

Nemojte odspoijiti Zice od displeja, ostavite ih za kasniji razvoj projekta.

211 ZO9T W1

121
fxmm  Arduino

Uz pretpostavku da je povezivanje uspjesno izvrSeno, na redu je da testiramo senzor. Pokrenite
kod , Testiranje_senzora” na isti nacin kao i prethodne kodove, izvrite Upload, sacekajte da se
kod uploada i stisnite na dugme u gornjem desnom uglu. Kada se otvori novi prozor, trebalo bi

vam otprilike ovako izgledati:

Trenutna zagadjenost:24.53ug/m3 - Max. zagadjenost: 24.53ug/m3
Trenutna zagadjenost:15.%5ug/m3 - Max. zagadjenost: 24.53ug/m3

Cestitke, senzor vam je uspje$no proradio!



5. Ispis vrijednosti sa senzora na displej

Da bismo ispisivali vrijednosti na displej, jednostavno pokrenite kod
,Ispis_vrijednosti_na_displej“ i izvrSite Upload.

Kada se zavrsi Upload, prikaz na displeju bi trebao ovako izgledati:

6. Izrada kucista






























