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Arduino - 
 an Introduction



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/



Who makes Arduino?

The Arduino team is: 
Massimo Banzi, 

David Cuartielles, 
Tom Igoe, 

Gianluca Martino, 
and David Mellis.

It is carried by a 
huge global crowd of 

enthusiast developers.

By 2014, an estimated 
1.5 million Arduinos have been sold.



Arduino – Getting started

http://arduino.cc

Arduino is all about 
community and sharing!

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

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

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

Thailand sites/shops include:
http://www.arduino.in.th/

http://www.arduinothaishop.com/

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


Arduino – Getting started

Sparkfun Inventors KIT (SIK) 
& Guide

https://www.sparkfun.com/products/12060



Arduino – Getting started

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



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



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.



Tech details – 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.

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.



Tech details – Arduino vs processing



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() )



Tech details - 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

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


Tech details - IDE



Tech details - 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



Tech details - 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

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


An Arduino board



Arduino boards in many forms



Arduino boards in many forms



Arduino boards in many forms



Do your own board



Arduino boards: Seeeduino



Arduino on chip: ATTiny



Arduino on chip: ATTiny



Arduino - actuators



Arduino - sensors



Arduino - kit



Arduino – Sparkfun SIK



Shields: Arduino WiFi Shield



Shields: The Grove system 



Shields: The Grove system 



Arduino at ITU: Arducopters



ITU: iPlant project

http://iPlant.dk



ITU: NoXDroid / bAIR project

http://bAIR.dk



IoT / ITU – bAIR.dk

15-12-14 · 35[bair.dk]



IoT / Energy Futures ITU

15-12-14 · 36[energyfutures.itu.dk]



IoT / Energy Futures ITU

15-12-14 · 37[energyfutures.itu.dk]

●

●

●

●

●

●

10% reduction in power consumption

over one year, without any big changes - 

just understanding and adjusting



IoT / Energy Futures ITU

15-12-14 · 38[energyfutures.itu.dk]

COSMGrid – a low cost solar micro-grid
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