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What is Arduino?

Arduino is an
open-source
electronics prototyping platform

based on flexible,
easy-to-use
hardware and software.

It's intended for

artists, designers, hobbyists,

and anyone interested

In creating interactive objects or environments.

http://arduino.cc/
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Who makes Arduino?

> ShapeOko: NES + Arduino + 3 Axis Mill = Awesome!

by Edward Ford - 3 years ago - 13,601 views
Using a classic NES controller to manipulate the XY, and Z axis’ of my DIY

ChNC

Working pipboy 3000

by MyMagicPudding - 1 yearago - 1,102,997 views

Update: Tutonal: hitp:/mymagicpudding.blogspot.co.uk/2013/02/making-
pipboy-

Arduino Quadcopter Progress 1
by GamecubePerson111 - 7 months ago - 181 views

Arduino powered Quadcopter test.

30 Arduino Projects for the Evil Genius
| by Simon Monk - 2 years ago + 314,206 views

This iz an introduction to the book "30 Arduino Projects for the Evil Genius’
by

Awesome Arduino Rebot Aveoiding Walls
by AweseomePossumCraft - 1 month ago - 69 views

Using the Four Wheel Platform, an Arduino with an Adafruit AFMotor
Shield and a

1.5 million

The Arduino team is:
Massimo Banazi,

David Cuartielles,

Tom Igoe,

Gianluca Martino,

and David Mellis.

It is carried by a
huge global crowd of
enthusiast developers.

By 2014, an estimated

Arduinos have been sold.
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Arduino — Getting started

http://arduino.cc

ARDU INO Arduino is all about

community and sharing!
Anything you might need
has probably already been tried and documented somewhere!

Just try: https://duckduckgo.com/?qg=arduino

Some good starting points are:
Sparkfun, Adafruit, Seeedstudio, Maker zines

Thailand sites/shops include:

http://www.arduino.in.th/
http://www.arduinothaishop.com/
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http://arduino.cc/
https://duckduckgo.com/?q=arduino
http://www.arduino.in.th/
http://www.arduinothaishop.com/

Arduino — Getting started

Your Guide to the SparkFun Inventor's Kit for Arduino

Sparkfun Inventors KIT (SIK)

& Guide
https://www.sparkfun.com/products/12060
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Arduino — Getting started

*adafruit

L. LEARMN ARDUING

Getting Started SIEEEARE

If you are just getting started with the Arduinoc, congratulations and welcome to the world of

microcontrollers and electronics! 3

- ADD TO CART

o R3 (Atmegal2B -

ADD TO CART

Adafrult ArdUIno i wmm | | Elzi.:i?lnnErl--:rr.-:-t
Selection Guide . . - -

Which Arduino is Right for
Me?

Selecting an Arduino
Getting Started

Bigger and Better Projects

https://learn.adafruit.com/adafruit-arduino-selection-guide/selecting-an-arduino
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Why Arduino?

Arduino is
Inexpensive (~ $20 for official, from ~$5 for copies)
Quite easy to learn
Flexible
Low power
Good for sensing and controlling

Great for use in education
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Application: Arduino for WSN

Today, many WSN systems are expensive and not
transparent to their users.

Arduino offers a great chance to make WSN
more affordable

more open

As Arduino is a prototyping and experimenting
platform, it will not be optimal for every aspect -
but, once a good solution has been found, it may
become a new Arduino-type hardware design,
optimized for the given task.
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Tech detalls — programming Arduino

The software consists of a standard programming
language compiler and a boot loader that executes on
the microcontroller.

The programming language is based on wiring,
the development environment is based on processing -

both wiring and processing are open source
components.
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https://en.wikipedia.org/wiki/Boot_loader
https://en.wikipedia.org/wiki/Microcontroller

Tech details — Arduino vs C/C++

Those familiar with C/C++ will find many similarities.

In terms of syntax, Arduino is (almost) identical to C++.
however, it only implements a subset of full C++,

It links against the hardware-specific AVR_Libc, and thus
IS not fully portable.

Objects can not be created dynamically, e.g.
The size of an array has to be known at compile time.
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Tech details — Arduino vs processing

Arduino/Processing Language Comparison

The Arduino language (based on Wiring) 1s implemented 1n C/C++, and therefore has some differences from the Processing

language, which 15 based on Java.

Arrays

I -5

int har[8]; int[] bar = new int[8];

har[o] = 1; har[o] = 1;
mmtfoo[]={0,1,2}%;
ar
intllfoo={0,1,2}

Loops

I -

inti; for{inti=0;1 < 51++)4... }

for{i=ogi<5i++){..}

Printing

I -

Serial. println{"hello world™); println{ "hells world™);
nti=5;
println{i);

inti=5; inti=5;

Serial.print{™1 ="); println{™1 =" +1J;

Serial.print(1);

Serial.println();
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Arduino - elements

The arduino language has 3 main elements:

Structure, Variables, Functions.
Structure
The most important two parts of any Arduino program:

setup() executed once in the start
loop() executed repeatedly (looped)

(There's no main() )
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Tech detalls - software

The language offers the familiar set of
operators, variables, functions.

An important concept is the use of libraries.

For a full description of the language, see

http://arduino.cc/en/Reference/HomePage

eeeeeeeeeeeeeeeeeeeeeeeeeeeee


http://arduino.cc/en/Reference/HomePage

Tech detalils - IDE

= =1 SEBA spectrometer 01 | Arduino 1.0.4

File Edit Sketch Tools Help

SEBA spectrometer 01 &

A (]
SEBA Spectrometer starts with K]
SparkFun Inventor's Kit - multi color LED sketch 3
and adds LDR sensing and network

*f

A /LEDs

| const int RED_PIM =
const int GREEM PIM
const int BLUE_PIN =1

G,
= 10;

1;

//SENSOR.

const 1nt sensorPin = 0;

int lightLevel. high = 0, low = 1023;

A TIMING
int MAIM_DELAY

= 10800; 4/ In milliseconds, for discrete color serles
int DISPLAY TIME =

180; s/ In milliseconds
F T i i T F d i i i i i d i i dididiiiisisrs

void setup()
{

Serial  beqin (98007 ; E
[(| 1 |}]

Arduingo Pro or Pro Mini 3 MHZ) vt ATrneg JdewittyISED
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Tech detalls - hardware

Arduino boards are based around
Atmel processors (ATM168, ATM328).

The main board can be extended by a wide offering of
so-called shields, for example

 Network shields
for all kinds of wireless and wired communications,

» Sensor shields for hundreds of sensing applications.

Think of shields as a kind of adapter,
often providing some extra functionality
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Tech detalls - hardware
Typical boards:

* 8 bit controllers (the 2012 DUE board was first with 32
bit)

«8/16 Mhz

* Typically 32k of memory for code, up to 512k
 Run on 3.3 or 5 Volts (some can take more)

http://arduino.cc/en/Products.Compare
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http://arduino.cc/en/Products.Compare

An Arduino board

Arduino board

DIGITAL PINS O TO 13
A
R N
MADE ®
INITALY  Srarai s &
e LJeee 3 . e "' DEGITAL (PWM~) |
| - . LH-
- Tog 0o,
CONNECTO! | «s s ARDUINO RESE
( P e SWITCH
F q-...-—;--—--.::l-'_?
POWER
CONNECTD
Tv 12v

POCWER QUTPUTS

ANALOG PINS 0 TO 5
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Arduino boards in many forms

e =
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Arduino boards in many forms

el E R X E R RN NENN ]
= v 0 ]

. '-.-l.'--]-'lﬂll

Arduino Uno Arduino Leonardo Arduino Ethernet Arduino Mini
Arduino Pro Mini Arduino Pro

LilyPad Arduino LilyPad Arduino
Arduino Due Arduino Esplora USB Arduino Fio

Arduino Mega 2560  Arduino Mega ADK Arduino Micro Arduino Nano
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Arduino boards in many forms
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Do your own board
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Arduino boards: Seeeduino

Reset button for AtMegal28P Arduino Compatible Sockets 8D Card Socket
Bee Module

RTC
i
b
TN
r —
B! b
= B =
1= |k Ch i
= r i e
= - ISP
EEREIDE ot

Eee series socket

[2C Connector

; ) - — = Programming Connector
Cnnnecmrﬁsiggl;lggfatleryand e : < G {use with UariSBee)

Charge Controller Cr2032 Socket
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Arduino on chip: ATTiny
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Arduino on chip: ATTiny

ATtiny Microcontroller Pin-Outs

ATtiny45 / ATtiny85
S
Reset []1 81 VCC (+)
(Analog Input 3) Pin 3 [ 2 71 Pin 2 (Analog Input 1, SCK)
(Analog Input 2) Pin 4 ] 3 6] Pin 1 {PWM, MISO)
(<) GND []4 51 Pin 0 (PWM, AREF, MOSI)
ATtinyd4 / ATtiny84
S
(+) VCC []1 14 |1 GND (-)
Pin10 []2 13 ] Pin 0 (Analog Input 0, AREF)
Ping 3 12 |_] Pin 1 (Analog Input 1)
Reset [|4 11 | Pin 2 (Analog Input 2)
(FWM)Ping [|5 10 [ Pin 3 {Analog Input 3)
(PWM, Analog Input 7) Pin 7 [| 9 [ ] Pin 4 (Analog Input 4, SCK)
(MOSI, PWM, Analog Inputé) Pin6 [|7 8 | ] Pin 5 (Analog Input 5, PWM, MISO)
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Arduino - actuators
Actuators

LED \<

pizo/ buzzer
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Arduino - sensors

Sensors

heat sensor

button
®
light sensor RFID reader
i s N
proximity | ¥ &
Sensor  accelerometer  piezo/ flex sensor

pressure sensor
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Arduino - kit




Arduino — Sparkfun SIK
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Shields: Arduino WiFi Shield

Arduino WiFi Shield

D ATETRTTOE

LRI -
OO0
L

T
o
2 &
e
28
Lo
G g

SHIELD MODEL
e ]

b __ |MADE_IN TTALY

Arduino WiFi Shield Front Arduino WiFi Shield Back
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Shields: The Grove system

o

JCl

JC1
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Shields: The Grove system

Grove - Water Sensor Grove - Alcohol Sensor Grove - RTC Grove - Differential Amplifier

Grove - Sound Sensor Grove - IR Distance Interrupt Grove - Tilt Switch Grove - Encoder

Grove - Infrared Reflective
Sensor

Grove - 12C Color Sensor Grove - Sound Recorder Grove - Moisture Sensaor Grove - PIR Motion Sensaor
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Arduino at ITU: Arducopters

Crazyflie Nano Quadcopter

Weight: ~19 g
Size:9cmx 9 cm
Flight time: 7 min

Charge time: 20 min

Network Startup Resource Center



http://iPlant.dk

ITU: iPlant project

IPlant

Intelligent Plants

Project Description

e oy plants, e and e e at=d
> clate s challe e e =] a
a3 al sunllight. Th i e -
3 0 e sy T o
3 O0erT = L

Documentation

+ [Piant R=par
+  Anpendix

Showcase

Liness. [Flant = a



ITU: NoXDroid / bAIR project

http://bAIR.dk
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loT / Energy Futures ITU
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loT / Energy Futures
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loT / Energy Futures ITU

|

COSMGrid - a low cost solar micro-grid
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