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ABSTRACT

Nowadays computers have advanced beyond the desktopnany parts of everyday
life and objects. To achieve this we have to maleecomputer invisible, and making a
computer invisible is not a matter of size of tlaedware, it's all about how the human
perceives the computer. To make this possibleintieeaction with the computer has to
be done in an alternative way, such that the usesmt notice the usual computer

interfaces (mouse and keyboard) when using it.

Therefore this thesis focuses on physical objdws d@re interactive to achieve various
purposes like persuasive objects for stress rglefsuasive objects to help the process
of teaching, persuasive objects for fun, persuasmgects to display internet
information and persuasive objects to make peamdérhore in community (exchange
virtual emotions), persuasive objects are goinggareated and evaluated to see if they

have the power to simplify and turn our lives bette

The persuasive objects developed employ technolblgg sensors, actuators,

microcontrollers, and computer/web services’ comication.

This Master thesis starts by presenting a compsebenintroduction of what are
persuasive objects and some general informationtad®veral areas that are related to
our persuasive objects like stress relief, workeegmce, multimedia education and
other major aspects. It continues by describitated work done in this area. Then we
have a detailed view of each persuasive objectfiewadly this thesis finishes with a

general conclusion and notion of future work.

KEYWORDS: Ubicomp, interaction design, ambient persuasionaral@es, sensor-
based installations, ambient intelligence, persgaspbjects, physical computing,
microcontrollers.
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1. INTRODUCTION

‘1.1 OVERVIEW

Recently we are facing the end of the dominanctheftraditional computer because
today computing is already embedded in more plattes just our desktop
computers/laptops. The digital will get in the pilog$ space in a seamless manner and
in a near future we will be expecting computingoeverywhere in everyday objects.
So the terms physical computing, ubiquitous conmmg,ti pervasive computing,
persuasive computing, ambient intelligence, targider interface, wearables and more
recently everyware will get in our vocabulary as term “desktop computer”. Some of
these terms refer to the same things such as upicobiquitous computing, pervasive
computing and everyware.

Wearables are basically clothes and accessories/réhsomething that we can wear

and that uses electronics and computation.

Wearables have been being explored in various walysh as shoes, t-shirts, bags,
bracelets, gloves and others. They can use sinBs it& more sophisticated electronics
parts (Bluetooth devices) that can also be comtmiobdy a microcontroller. They can
have several purposes, such as just for fun, falicakmonitoring (EEG brain waves),
for controlling other devices such as an “IPOD” lwhiuttons or an accelerometer in
clothes, for transmitting emotions in a new way, faarketing events and publicity. It's
a new world where the personal computer get’s efdissk and starts to “walk” with us

in a future where most likely the computers willddearound us, in our clothes.

A tangible user interface is a user interface incWha person interacts with digital
information through the physical environment.

Physical computing can be viewed as a creative dveonk for understanding human
beings' relationship to the digital world and ifems the relationship between the

hardware and software for an interaction with thibignt.



The term ubiquitous computing (ubicomp) is usediéscribe a smart space populated

by intelligent devices that are embedded in thatsp

The term pervasive computing is used to descrilge itbegration between mobile
computing and ubiquitous computing with the physigpace that aims to enhance

human life in a new and original way.

Mobile computing is a term that describes the gbibh use technology while moving,
some examples of mobile computers are the wearalbies smartphones and the

computers installed in a car (“Carputer”).

An ubicomp (ubiquitous) system involves some indign between computing nodes
and the physical world, generally it uses everyolajgcts, and these objects are familiar
to us, they look and act like we would expect themthey have a physical use mode,
they’re in most cases screenless, no assumptidthitr@’s a text output, no expectation
that they behave like us (not human) and that weireontrol of the object (not

superhuman). To understand how humans will intenaitt these systems is however
largely unresolved and the best way to achieves iby the observation of humans

interacting with their environments including teology.

Ambient Intelligence is a research area that aiimenabedding the real world with
digital technology capable of predicting and adaptio the users’ needs, in order to
better fulfill those needs[1].

Persuasive technology is defined “as any interactemputing system designed to

change people’s attitudes or behaviors”[2].

If the ambient around us could adapt to our neleels bur quality of life would improve
because we would ideally be more productive, hagmid less stressed.

This is the aim of ambient intelligence; it offersan environment where people are
surrounded by electronic artifacts which are resp@nto actions and presence of
people. These technologies are expected to combingquitous computing and
intelligent systems and having humans as the cewfrethese technologies

developments.



1.2 PROJECT SCOPE AND MOTIVATION

This project consists in persuasive objects aimedhaltiple purposes (stress relief,
educational, ambient displays of information andftm) that supports the idea that if
we could transform computer interfaces and outputsomething physical and use
everyday objects to achieve that we could increéhsdife style/quality, reduce stress
and get people to feel more happier and then gebtigtter results in their lives.

Firstly, the idea was only to create persuasivedbjfor office stress relief but then we
thought that we could design and create other psigel objects that could help people
in their actions/jobs without them noticing theno tomuch therefore improving the
quality of life. They also could act as stressefeiin the point where if we improve the
quality of life ideally the stress would decreaBecause almost everything nowadays
can be stressful and if we had a better/differentvating way of doing simple tasks

with help of persuasive objects it would be great.

We could design a persuasive object for more thmnpurpose ate the same time. For
example, teaching the alphabet to kids of aboutys&rs old can be a stressful job,
they're noisy, they just want to play around andl b listening quietly to a teacher, so
if we could develop some interface in a everydajaithat would help them to learn
the alphabet in a different way. It would be lesessful for the teacher and the kids
would love it, they would learn the alphabet byypig with an object and not by the
stressful/traditional way of being sitting arourad five hours always thinking when is
time to go home. It would be an educational objetetfface for the kids who would
learn by not noticing they were learning and it Woalso give more space/time to the

teacher to evaluate each kid at each time, gaittitige end a better learning method.

For the stress relief persuasive object in theceffve used an alternative application
area of persuasive objects, coined as “work stylprovement persuasion”. Broadly
speaking, this includes any kind of persuasive abpgr ambient display that can
improve the way people work at the office. Basegmvious research on work styles,
current research literature on ambient persuasem working prototypes under
evaluation, this is a promising application areat tehould be handled by effective

ambient persuasion installations.



So different kinds of persuasive objects, pers@asbjects for stress relief, persuasive
objects to help the process of teaching, persuasiects to display internet

information, persuasive objects for fun and pernseasbjects to make people feel more
in community (exchange virtual emotions) are gdimdpe created and evaluated to see

if they have the power to simplify and turn ouellfetter.

The persuasive objects developed employ technolblgg sensors, actuators,
microcontrollers and computer/web services’ comrmaton. They were primarily
designed for educational/stress relief/displayimfgrmation/fun purposes but could be
applied to other contexts and domains. In particaa using low-end, low-price
computing, electronic and communication technolwggrder to identify solutions that

could be economically deployed in some everydajaats to improve quality of life.

The persuasive objects makes extensive use of dkxfias like microcontrollers
(Arduino[3]), interface kits like Phidgets[4] board distance sensors, LEDs,
optocuplers, servo motors, LCDs, RFID tags and eeachagnetic and mercury tilt

switches, Bluetooth communication, online data iabelnet servers to achieve this.

1.3 MICROCONTROLLERS, PHYSICAL INTERFACE KITS ANDEDS

To get physical and make cool interactive/perswasijects we will need to go to
another level and start making circuits and usimgrecontrollers and/or interfaces Kkits.
They can also be used to act as an interface frenphysical world to the computer
(digital world) getting over the limitations of theaditional keyboard and mouse.

The microcontrollers (alsCU or uC) are small cheap computers used for sensing
inputs from the real world and for controlling et®outputs) in the physical world. A
microcontroller has memory on it, so we can devempgrams to run in the
microcontroller, without the need to be connectedat computer. They can also
communicate (over serial port or over Bluetoothdwample) with several devices such
as a computer, a mobile phone and a lot more oh.thhere are different types of

microcontrollers, higher level and lower level noicontrollers. The higher level



microcontrollers have a simple interface and gdhyerm programming language, the
lower level microcontrollers have a hard use, somikehave to design and implement
the circuits and connect them to the inputs ancigdly the programming language is

also a lower level programming language like assends C#.

Physical interface kits, as the name say are dntalfface kits with physical inputs and
outputs that are connected to a computer, andaimgater controls them generally over
the USB port. The interface kits don’'t have any ragnso we need to program in the
computer and then use the API from that interfat&kcontrol the inputs and outputs.

In our prototypes we use Arduino [3] microcontrolad Phidgets [4] interface Kit.

Arduino [3] is an open-source physical computingtiorm based on a simple
microcontroller board and it has a specific develept environment for writing

software for the board, the “Arduino IDE”.

Arduino [3] can be used to develop interactive otgetaking inputs and controlling
physical outputs. It can be connected via serial fmsoftware on the computer (e.g.

Flash, Processing, Python, C, SecondLife, Rubii) @an be stand-alone.

We will use three types of Arduino [3], the Arduifi®] Decimilia which has an usb
port, Arduino [3] Bluetooth which has a Bluetoottodule incorporated and Arduino
[3] Lilypad which is smaller, wearable and it's wable (for wearables).

Figure 1 - Arduino Decimilia
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Figure 3 - Arduino Lilypad

Phidgets [4] interface kit, or physical widgets, astool that helps a developer
constructing physical user interfaces without sofde or doing microcontroller
programming so we can put together an installgti@tty quickly. This interface is over
USB and the installation/re-configuration is "plagd play". It has a free software
library to interface with a lot of applications/adepment environments (e.g. Visual
Basic, C/C++, Java, ActionScript 3). In our profmgg we will use Phidgets [4]
interface kit 8/8/8 (8 digital inputs, 8 analog g and 8 outputs) and the Phidgets [4]
RFID (reads tags brought within 3 inches of theleza

Figure 4 - Phidgets interface kit 8/8/8
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Figure 5 - Phidgets RFID

In our objects we use a lot of LEDIisght emitting diode) that are an electronic device
that lights up when electricity is passed througiThe two wires extending below the
LED indicate how the LED should be connected intreuit. The negative side of an
LED lead is indicated in two ways, by the flat safehe LED and by the shorter of the
two wires extending from the LED. LEDs can be opeataon almost any voltage as
long as they are used with the proper currentiingitesistor. Normally a LED requires
a forward voltage of around 2 Volts and consumesiraent of about 20 mA. Using

LEDs on high voltages without an appropriate resistill probably burn them out.

Higher brightness LEDs and specialty LEDs may neghigher voltages and currents.

To calculate the resistance use Ohms Law:

Resistance = Supply Voltage - Voltage of the LED

Current of LED

Also knowing that Phidgets [4] interface kit has3@ohm internal resistor in each
output we don’t need to connect any resistor tacattLEDs to it, in Arduino [3] we

have to use resistors in each output pin to us&eB ko we won't be burning it.

1.4 UNDERSTANDING THE WORK EXPERIENCE

One of the key problems in today’s fast-paced wexgerience is: interruption. Gloria
Mark and colleagues present data from detailed rehsen from 24 information

workers that shows that they experience work fragat®on as common practice [5].
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Through extensive observation, they were able $oadier issues like the fact that most
internal interruptions were due to personal workijlevmost external interruptions were
due to central work. Using empirical sampling mehand qualitative interviews has

been also considered useful for examining attitudesrd availability and interruption

[6].

We are all familiar with work-related horror st@iePsychologists have studied the
human behavior in the workplace, in particular hattitudes can change through
persuasion and the costs of stress at the workglfceAs a result from extensive

psychology research, which has started many yegrspeople now dispose of a large

number of principles on how to deal with streswatk.

There is a huge potential for improving the humasrknexperience by using ambient
persuasion technology, and by carefully studyingesof the principles for dealing with

workplace stress.

1.4.1 AMBIENT PERSUASION FOR STRESS RELIEF AT THE-BICE

Hans Selye[8] was one of the first to popularize toncept of “stress” back in the
1950s. Since then, psychology as well as mediamkepopular culture have accepted
stress as a negative fact of life. One of the tiegles for relieving stress is known as
the “Pilot in command” technique. Pilot trainingvalves coping with emergencies. In
face of those critical situations, physiologicahnbes occur, which encourage a narrow
focus of attention on the “blood rage” necessarysiarvival. In a crisis, however, a
pilot needs precise hand and foot movements, rmsisgohysical strength, and he or she
needs clear thinking, not the tunnel vision of ra§e a consequence, the “natural”
survival skills triggered by an emergency can dbttdaad to a pilot losing control of
the aircraft.

Therefore, some of the stress-relieving techniqgined are based on this example
involve (i) taking command of breathing, (ii) tagitommand of muscle tension, and

(iif) taking command of cognitive processes.
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Taking command of breathing — we believe — is aasibn that happens very rarely at
the office. The need to take command of muscleidans unfortunately much more
frequent, as Repetitive-Strain Injuries (RSI) beeamore and more frequent. Regarding
(i), simply beingaware of which muscles are tense is already half-wayettucing
potentially stressing situations. We argue thatianttpersuasion displays could exploit
this. Also, letting go muscle tension is the keyegbve. Again, we argue that ambient

persuasion interactive installations could be dsedtimulating muscle exercise.

Being aware of (iii) implies changing focused, nega thinking and self-defeating
thoughts towards open, positive thinking and inteitcreativity. Again, this argues that

interactive objects and ambient persuasion shartilcego achieve this goal.

1.5 MULTIMEDIA LEARNING AND RFID

Today we have various methods of learning, not lyysthe traditional way but now

with the help of computers and multimedia.

An article[9] from Lawrence Najjar in which he ayaks multimedia learning and if it
can help people to learn more quickly than trada@lomethods (in which he has taken
various other studies in consideration that sayd theople generally believe that
multimedia helps them learning) will be our oridita for an educational persuasive
object (Wow!ABC).

He has concluded in that study/article that:

“This examination of a wide variety of empiricaludies
shows that multimedia information helps people rear
sometimes. Computer-based multimedia instructiog hedp
people to learn more information in less time theaditional
classroom lectures. This is especially the casenwtie
computer-based multimedia instruction is interaetiand

learner paced. The learning advantage for redundant
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multimedia over "monomedia”™ is not consistent. Bhis
inconsistency is resolved when one takes into deredion
the specific circumstances in which the media aesgnted.
In particular, there is empirical support for concling that

multimedia information is most effective when:
1. It encourages the dual coding of information.
2. The media clearly support one another.

3. The media are presented to learners with loworpri

knowledge or aptitude in the domain being learned.

There is some empirical support for using spedcifidtimedia
to help people learn specific kinds of informatiofhese
advantages appear to be due to the ability of c¢erta
multimedia combinations to support the way people

understand, organize, and access the informati{®i”.

And another study [10] done by our colleague Rulbineitas for her master thesis

supports the idea that multimedia can help thege®of learning, as she has concluded:

“By the tests that we have done, we can see thhhtdogy, in
this particular case with Augmented Reality, calpliecrease
the motivation and student's learning. It was fouhdt the
effect of using SMART is much higher among weakeents,
although the most part of students that testeltkéd to use it,
which shows a very high level of motivation. Theakvand
average students are those who are more influehgdte use
of AR, which shows what Gardner said, that desglitdhave
different intelligences, not all developed themghme way or
nor in the same proportions. Therefore, these stiddare
students who did not develop both the linguisttelilgence,

but, developed for example, the spacial intelligehfl0]
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Radio-frequency identification (RFID) is an autoratientification method and it has
the potential to revolutionize the way goods arfteobbjects are identified and tracked.
When this potential is considered in the contexhelping the learning process, the
possibilities are enormous. For example by usirngryeay objects with RFID tags on

them we could have attractive persuasive objectediping the process of learning.

Some projects have been done for helping the psogokkarning using RFID, one of
them ” Merlin’s Magic Castle (MMC)” [11] from Ellitht and Czeskis students in Purdue
University but that has been presented in the fofra larger team (Czeskis, Harvey
Chong, and Trisler, all computer science majordjo&l genetics; Partick Daly,
electrical and computer engineering; Eric Su, campangineering; Sui Cheng Wong,
electrical engineering; and Jasmine Hall), thataggtreat idea using RFID technology
to teach English to non-English-speaking childiEmeir Merlin’'s Magic Castle (MMC)
[11] software uses RFID tags technology that thenypedded in toys. As the project

leader Czeskis[12] said:

“Merlin’s Magic Castle runs on a computer and udeadio
Frequency ldentification (RFID) technology that thidents
embedded in toys. When a toy is run over the ca@riput
scanner, the program registers that RFID, and asliMeays
the toy’s name, it also appears on the screen. S&hmultiple
levels of stimulation (audio, video, and haptic ucb])
influence better comprehension and information maoa,"
[13]

Based on this we have the start point for creatibgractive educational objects where

the boarder between the tactile and the mediaoiscior.
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2. RELATED WORK (STATE OF THE ART)

There are a lot of prototypes in the area of platstomputing, persuasive objects in
ambient persuasion and intelligence. For this ghes will only mention a few of them,

the most important and related to this thesis.

2.1 AMBIENT ORB[14]

The Ambient Orb [14] is a well-known, commercialaexple of a smart object
particularly suited for office use. It consistsafrosted-glass ball that glows different
colors to display real time stock market trendaffitt congestion, pollen forecasts, or

any other information channel from a series of latée ones like weather or wind

speed.

Figure 6 - Ambient Orb

2.2 EYE

Eye: is a student project by David Chawei Hsu amntl LChen, who observed that
people working for an extended amount of time ineanlosed space, people (such as
office workers) often have the need to find momegntalieves by opening windows to
see, hear or reconnect with the outside spaces.i€@ha interactive installation that
combines a real window frame, a digital displayd ather outputs to create relaxing or

surprising window-opening experiences to theseceffivorkers as if they are just a

17



window away from these scenic places. This is aarésting way of providing stress

relief at the office, although more evaluation éeded to obtain more clear conclusions.

2.3 THE MEDIACUP[15]

Since office breaks often include time for coffes, believe the MediaCup [11] should
also be listed in this brief related work sectibhe MediaCup is an ordinary coffee cup
augmented with sensing, processing and communicati@pabilities (which are
integrated in the cup’s bottom). The goal is tdemiland communicate general context

information in a given environment.

Figure 7 - MediaCup

2.4 ELE-PHIDGET[16]

Notifications and alerts are also part of a typioffice experience. Ele-Phidget, an
interactive elephant, is an example of an ambietification system for an audio chat
program. When the user receives a message, thkaekefurns around and faces the
user. If the user pushes the elephant’s stomactsiewill listen to the message. When
there isn’'t any messages, the elephant turns aivayrecord a message, the user
squeezes the elephant’'s head and speaks intodpkael’s trunk. A second squeeze

stops recording and sends the message.
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Figure 8 - Ele-Phidget

2.5 SECOND MESSENGER

There is evidence that ambient displays can effelgtipersuade users to change their
behaviors. DiMicco[17] describes an ambient visalon system called Second
Messenger, which groups can use as a method fiectiafy upon their own social
interaction, as a means to gain a better undersigquaf it. Second Messenger also
provides an automated method for gathering bascrnmation about group interaction
dynamics in office and work places. Experimentaults indicated that the display
influenced the amount an individual participatesairdiscussion and the process of
information sharing used during a decision-makaemskt It is a very interesting study of

the power ambient displays have in a collaboratioek setting.

2.6 YSHELVES[18]

yShelves detect shoppers and incorporate vibrasoond and light to attract their
attention. As customers stroll along the shoppiisteahey are surprised by the sound
of a jingle playing, glass bottles vibrating orandy lightshow that draws them to a

particular product. This is an interesting exangilambient persuasion.
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Figure 9 — yshelves

2.7 JABBERSTAMP[19]

Jabberstamp allows children to synthesize theirwiohgs and voices. To use

Jabberstamp, children create drawings, collagepaortings on normal paper. They
press a special rubber stamp onto the page todeoamds into their drawings. When
children touch the marks of the stamp with a sriralinpet, they can hear the sounds
playback, retelling the stories they have created.

Figure 10 — Jabberstamp

2.8 LOVEM[20]

LoveM is a Technology Sketch of an augmented boxclufcolates that displays
personal memories on an LCD screen as chocolategeanoved from the box. It
attempts to evoke joy and surprise through theofisrailable, inexpensive technology
embedded into a familiar object. It investigatesatMhappens when we put technology
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in a non-utilitarian, non-game context and expldtes ideas of introducing personal,

intimate content into an otherwise mass-produceduymt.
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Figure 11 — LoveM

2.9 1/0 BRUSH[21]

I/O Brush is a new drawing tool to explore coldextures, and movements found in
everyday materials by "picking up" and drawing wittem. I/O Brush looks like a

regular physical paintbrush but has a small videmeara with lights and touch sensors
embedded inside. Outside of the drawing canvasbthgh can pick up color, texture,
and movement of a brushed surface. On the canu#stsacan draw with the special

"ink" they just picked up from their immediate emnment.

pd
P —
e

Figure 12 - 1/O brush

2.10 THE LUMITOUCH SYSTEM[22]

The lumitouch system consists of a pair of intevacpicture frames. When one user
touches her picture frame, the other picture fréigtegs up. This touch is translated to

light over an Internet connection.
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Figure 13 — LumiTouch

2.11 THE GENIEBOTTLES[23]

The geniebottles system presents a story thatdsbip three genies that live in glass
bottles. When a bottle is opened, the genie coathinside is released and begins to
talk to the user. If several genies are releasazhe¢, they converse with each other.
The physical bottles can be seen as graspabledloens” and "controls” for the digital

story information.

Figure 14 — GenieBottles

2.12 THE HUG SHIRT[24]

The Hug Shirt is a shirt that makes people send lawgr distance. Embedded in the
shirt there are sensors that feel the strengthheftbuch, the skin warmth and the
heartbeat rate of the sender and actuators thegatecthe sensation of touch, warmth
and emotion of the hug to the shirt of the distanéd one.

Figure 15 - Hug T-shirt
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2.13 THE YOU'RE IN CONTROL[25]

The system uses computation to enhance the acinaftion. Sensors in the back of a
urinal detect the position of impact of a streamudhe, enabling the user to play

interactive games on a screen mounted above thalufihis is a pretty example of one

persuasive object for fun.

Figure 16 - You're in control

2.14 MERLIN'S MAGIC CASTLE (MMC) [11]

Merlin’s Magic Castle (MMC) [11] is a physical/tdg teach English to non-English-
speaking children. It uses RFID technology embeddetbys and when we put a
specific toy in the top of the RFID reader, thetwafe in the computer says the name of

that toy and writes down the name without one ef lgtters and asks the children to

guess it.

Figure 17 - Merlin’s Magic Castle
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3. PROJECT PROTOTYPES

The design examples presented in this section iaredato improve the work-at-the-
office experience and stress relief (Wow!Flowets),act as an alternative way for
educational activities(Wow!ABC), for ambient disydaof information (Wow!CUBE

and Wow!Light), for improving the quality of life ihh some fun(Wow!TShirt) and by
finding a new way of expressing ourselves onlihes ts sending emotions in a virtual

mode (Wow!TouchMe) although all of them could bedig other settings.

We want to create interactive/persuasive objectsmjorove the quality of life in a

new/innovating way.

The main purpose is not to create sound theorigisrather to have proof-of-concept
installations and objects, which can then servithadasis for experiences studying the

influence of this kind of persuasive objects onubers’ experience.

3.1 WOWITOUCHME - A COMMUNITY OF SOCIALLY ATTENTIVE
USERS

In his book “The Pursuit of Attention: Power andoEg Everyday Life”[26], Derber
explains how the human pursuit for attention islvedive, particularly in America’s
competitive society. As the review for this booktes, “Enough about me, let's talk
about you: what do you think of me?” there are mi@ajniques individuals use to turn
the course of a conversation towards themselvesth®&n example of this is the “ego-
surfing” phenomenon: surfing the Internet to findcorrences of our own name.

Humans, as we know, like to feel they are part sbaety, a community.

Another phenomenon that had such impact in Portagiw years ago was the use of
mobiles phones to transmit emotions by simply d@la friend’s number and hanging
up after the first “bip”. This was a way of peomaying that they care about their
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friends, so the basic idea of Wow!TouchMe is thissend emotions in a new way, in

this case over the internet.

Haptic communication is communicating by touch. titapterfaces communicate with
a computer through a tactile method involving aickethat senses touch. Touch is often
intimate and can be used as an act of dominatiofriemdship, depending on the
context and it in general tends to increase t@se example of this is the study “The
MIDAS Touch”[27] by April H. Crusco and Christophgd. Wetzel where they
analyzed the effects of touch and where they hadcea observation that says that

waiters who briefly touch their customers receiighhr tips than those who do not.

In another article, the article “Virtual Interpersd Touch: Expressing and Recognizing
Emotions Through Haptic Devices”[28] from Jeremy B&ilenson, Nick Yee, Scott
Brave, Dan Merget, and David Koslow, they examitieel phenomenon of Virtual
Interpersonal Touch (VIT), this is, people touchioge another via force-feedback

haptic devices and they said that :

“if social interaction mediated by virtual reality and other digital
communication systems is to be successful, it will be necessary to allow for
a full range of emotional expressions via a number of communication

channels.” [28]

“In virtual reality, voice expression of emotion is easy through digitized
audio streams. Facial expression is more challenging but certainly possible
given recent advances in the computer vision tracking algorithms
previously discussed. However, person-to-person haptic interaction, both
because of the difficulty of constructing large force-feedback devices as
well as the dearth of research in psychology on touching behavior
(compared to other nonverbal behavior—see Argyle,1988, for a review),

has received less attention than face and voice.” [28]

“very little is known about the psychological effects of haptic
communication, although some research has begun to explore this issue.
Basdogan, Ho, Slater, and Shrinivasan (1998) ran a series of studies in
which participants used haptic devices to perform a collaborative task and
could feel the digital avatars of one another while performing the task.
Their results demonstrated that adding VIT to a visual interaction
improved performance on a spatial task and increased subjective ratings
of “togetherness”” [28]
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So this was the base idea of Wow!TouchMe, to creapersuasive object and at the
same time a haptic device for increasing sociaheotedness and togetherness online
by simply creating an object that we could touchdhbieve this.

The first prototype was an affective picture fraamel the final was in the form of a pig

cuddly toy (plush like the teddy bears).

3.1.1 WOWITOUCHME - SOFTWARE

To connect “Wow!TouchMe” over the internet sevesalutions came up and at the
beginning a flash server plus a nice web flashriabe was the more reliable solution.
So searching the internet for a free multiusemhflssrver (since Flash Media Server was
very expensive) SmartFoxServer [29] looked like tight solution in part because the
open source flash servers at that time werenabiglidue to the amount of bugs and

capacity to handle a enormous number of clientseasame time.

The first approach of “Wow!TouchMe” was done in Adds Flash and

SmartFoxServer.

The connection between the two “Wow!TouchMe” olgeadver the Internet was

accomplished through a free Flash server, the $mmadrver, which is a server for
multiuser Flash applications. The inputs from tWgotw!'TouchMe” were translated

into messages and sent over the internet. The #pphcation besides being used for
the sounds and music transmitted by the “Wow!TouehMt also acted as a

messenger-like program where we could select tleg(3)switch we would sent a

“touch” over the internet. This solution was abamdive to the fact the free version of
SmartFoxServer had a limit of 20 users at a same. ti
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Welcome to TouchMe, userl » Sound is off

Q Reports / Chat (@

21:19:42 user2 has touched you! E user
21:19:50 userl hey userz
21:19:56 user2 hey you!

Figure 18 - A screenshot of the TouchMe! Communityglient user interface in flash/smartfox

In December, all the work was lost due to a fatakl in our laptop (which lead to a
‘format c:’ as unique solution) and since the baskwere obsolete, a reflection time

was needed to decide what to do in that situation.

After some days reflecting and analyzing the presiavork, the SmartFoxServer
solution was abandon and Red5[30] seemed like a gotution to the problems of
Wow!TouchMe, it was a really open source flash serit had support for windows,
mac and unix systems, it was reliable, and had@tiper streaming audio and video in
real time, we could attach a camera to the affecpicture frame and stream video,

audio and the emotional touch’s.

With Red5 we could have a cheaper and more relaybication/server to support the
“Wow!TouchMe” object so a flash application was d®ped to interpret the inputs
from the phidgets interface kit that was inside ‘tWéow!TouchMe” object. It had all
functionalities implemented, stream audio with lie&art sensor, sending a touch by the
change of an input in the “Wow!TouchMe” object, hat with public and private

sections, a list of friends to who the touch wonédsent.
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Figure 20 - Wow!TouchMe main screen in flash/red5
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# Macromedia Flash Player. B
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Figure 21 - Wow!TouchMe different layout in flash/red5

Then some questions come up in our heads, ‘hovedbit?’, ‘would people go to a
website with a chat to send emotions over the met®r, ‘wouldn’t it be nicer if the was
connected to something that they use every day same decided after having one
more application finished that we could do betteg, were in a learning process, and
learning by the hard way, doing the prototypes getting outputs and getting the
feeling that we could do something better, somethiot being notice by the user
directly, we had to eliminate the flash interfaneai website and at the same time give
the user an option to select real friends in riéaltb transmit emotions without adding
more applications that the ones they already uged/éay.

The solution was all the time in our front, when agked opinions to our friends online,
when we communicated online everyday, it was theNM&ssenger [31]. After some
research to see if it was possible or not, a MSN fAPC# came across, it was finally
the solution we had been months searching forag fkee, the server side was secure,
we had already a list of friends, no complex setapgiles to be installed. And as
‘comScore Networkp32] revealed in a study:
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“The MSN Messenger application has the strongest
penetration worldwide, with 61 percent of worldwilié users
utilizing the application in February. MSN Messengs also
dominant in Latin America, reaching more than 9@cpat of

IM users, and in Europe and Asia Pacific, reachingre than

70 percent of IM users in each region. North Aeelis the
most competitive IM market, with MSN Messenger, /ADL
and Yahoo! Messenger each garnering between 27eperc

and 37 percent of IM users in February.”[33]

It was perfect, nobody would notice they were “rimgfi a persuasive object, the
integration of the “Wow!TouchMe” object with thefavorite IM application would
look magical but there was a small issue to fie, @# application had to be executed
from an .exe file every time the MSN Messenger Wwiashed so in practice we would
have two programs, the MSN Messenger and our l@te to interface from the

“Wow!TouchMe” object to the MSN Messenger.

After researching for a solution that would rediy stress relief and not otherwise, we
found it, we would have to develop a script in gt for Messenger Plus[34] which
is an add-on for MSN Messenger used by more thamiflibns of people. To access
the phidgets [4] interface kit a call for an Act/ebject was made to a “.dllI” file from
the PhidgetsManager (which was something new, enPthidgets supported languages,
JavaScript wasn't there, this took a little whitefigured how to call an ActiveX object
and handle it (inputs and outputs in the phidgéksnterface kit). So a script to interact
with the messenger was created, the user wouldhgimgtall it by double clicking on

it, then a menu could be access from the mess@nggram as shown in the next figure
(figure 22):
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Figure 22 - Wow!TouchMe MSN script

And by clicking in the configuration it will open @op-up window with 4 tabs, “Info”,
“Touch list”, “Options” and “About”.
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3(;-, Fight| ~Touch List
a e
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.‘%DStr Options First of all you have to select From your contacts the contacks taht will receive the touch',
Amor & Rubi This can be done in the'Tauch list' submenu in your left.
r».‘ & T2 About i . . : i
3 a . Then you have taselect the ‘heart' user by selecting one user in yout touch list and pressing the 'voice' buttor,
= .;s’,yu This way when you press the heart in your pickure frame it will start recording & waice clip and send it to your 'hear’ user.
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Figure 23 - Wow!TouchMe configuration window

In the “Info” tab it displays the basic informatiabout this script and how does it work,
how to send emoticons without a “Wow!TouchMe” olbjessmply by msn commands.
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Figure 24 - Wow!TouchMe Information tab

The “Touch list” tab is where we select the uset thill be part of our touch list, this is
when we press the button to send a touch in ouriWWouchMe” object, it will send
the touch to the users in the “touch list”. Alsadeve have to select the user that is the
voice/heart user. When we press the heart in owwVWWouchMe” object it will open a
MSN chat conversation window with that contact atart recording a voice clip to
send after we release the heart button, if we gheskeart and we don’t have any voice
user selected, it will display a msn toast, likeewha user signs in, with a message
warning us that we don’t have any voice user angeifclick in that toast, it will open

the configuration window. Also a warning is dispaalyf the user is offline.
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Figure 25 - Wow!TouchMe Touch list tab

In the “Options” tab we can select if we want tea®e a touch (sound, notification
toast and effect on the pig plush) when we’re boisyot in MSN; if we want to be
notified by a MSN toast when we receive a touchwd want to interpret a heart
emoticon in MSN “(L)” as a touch, this is, if sormeosends us the emoticon of the msn
heart the script will recognize it as a touch; & want to receive remote touchs by the
text “'WowTouchMe”, this is when someone that déesave the script or persuasion
object WowTouchMe wants to send us a touch, thaysaaply write “'WowTouchMe”

in our/their MSN chat window; if we want do heav@ce saying “you have received a
touch” every time we receive a touch; if we wardtth character appears in our screen
saying that we have receive a touch, saying hekbgnod bye when we sign in and out
(if running in windows vista the character will alslk the text instead of only showing
it in the screen), warning us if we try to do sohnirey wrong and finally we can chose

the effect to be displayed in our “Wow!TouchMe” et when we receive a touch.
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Options

Here you can select the effect and enable,l’disable_Wow!'i’ouchl\'le Features,

[ silent while busy
‘When your skatus is 'busy’ you don't receive the touch (neithar notfcations ar physical oubup),
Notify when you receive a touch
Motifies the touch’ by displaving stoast; ke when you receive an emall.
[¥]Receive a tauch by the {I) ematicon
Allows you bo recelve & touchin your pichure frame by the (1) 'heart emoticon,
Enable remate touch by 1WawTouchMe command

Allows you to-receive &touch in vour picturs frame when somsone writes TWowTouchMe! in wou chat window,

Enable sound when you receive a touch
A eound s played everytine you receive s touch'|
[ClEnable characker merlin
The tharacter merlin Wil apear in volr screen when you recetvelsend & touch,

Wow! TouchMe Effects
) Effect 1
The pig lights up, The sves skay always or,
OEffect 2
The pig lights up, The evezgo orvand aff,
(S)Effect 3
The pig lights up and sings “my airl". The eves stay-aliays an
() Effect 4
The pig: lights up and sings “my: il The eyes goon and off

Figure 26 - Wow!TouchMe options tab

The tab “About” is simply a basic information abdlé script.

Info

onfiguration

c About

Information about Wow! TouchMe

Touch List
Options

About

This Script was done to interact between physical world and virtual world,

This way vou can send 'emotions' over the inkernet using a pickure frame and M3,

Figure 27 - Wow!TouchMe About tab
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Figure 28 - Wow!toucheMe simple example of a toucheing received.

3.1.2 WOWITOUCHME FIRST PROTOTYPE - AN AFFECTIVE RARIE

“Wow!TouchMe” as an affective picture frame. Thesitaidea was to have two
affective picture frames connected to different paters and transmit “emotions” over
the internet. Each affective picture frame had sensand LEDs embedded, as
illustrated in the figure bellow. When the userdioes the sensor in his/her affective
picture frame, the system would send a messagetiweanternet to the other affective
picture frame that lights up the LEDs in that pretframe. This was the first prototype
and was similar to Lumitouch, except for the semswshich were more flexible in
“Wow!TouchMe”, and the online community of “touclsérwhich we could send
emotions not for only one person but for an entmenmunity/group of friends. We
incorporated with the affective picture frame asseg heart. The sensing heart was
similar to the switch in the affective picture frajrbut instead of sending a “touch” it
would start recording the user’s voice and woulddsie over the internet to the users in
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our touch list. This object was designed in ordetake advantage of relaxing muscle
tension from time to time, which can contributerétieve the stress, while at the same

time maintain a connection with other remote user.

The affective picture frame hardware consists Bhalgets [4] InterfaceKit 8/8/8, some
LEDs as outputs (the prototype had six of them) &wmal basic switch (on/off). The
affective picture frame was done in wood and coteteto the PC via USB.

Figure 29 - lllustration of the Affective Frame with the Sensing Heart

3.1.3 WOW!ITOUCHME FINAL PROTOTYPE - PIG CUDDLY TOY
(PLUSH)

We decided to make a new prototype because afteae simple questions to some
persons of what they would like to have aroundRRe an everyday object that would
help them transmitting emoticons and they said thatpicture frame was a little bit
“insensitive” and they could not used it when thegre in the sofa or in bed with their
laptops.
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So a pig cuddly toy (plush) seemed to be the rafflsice, everyone had a cuddly toy
(plush) /teddy bear when they were kids and in noases it transmits a feeling of
calmness and happiness.

The pig cuddly toy (plush) could act like as a rfeend, it would always be around us.
We would have to take care about it, connecting dmtonnecting via USB,
"feeling"/touching it to send touch to our frienatlsd hear the pig plush sing for us and
get his eyes blue when someone sends us a toudur Iminds it would be a perfect
persuasive object for sending emotions over trexmet.

The pig cuddly toy (plush) hardware is basicallye grhidgets [4] interface kit 8/8/8,

optocouplers for controlling the singing part, ttue LEDs (as we can see in the
ambient smart flowers, the blue light has a calmneslief stress effect), one white
LED in the pig nose, one sensing heart in his ¢thestsame used in the affective
picture frame), one basic switch is his left legl @mother small pieces of hardware to
make the cuddly toy (plush) pig sing.

Figure 30 - Wow!TouchMe pig plush connect to the aoputer with his nose light up
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Figure 31 - Wow!TouchMe pig plush with his eyes on

3.1.4 WOWITOUCHME - WHAT IS NEEDED TO RUN IT?

To run Wow!TouchMe we only need :

- The Wow!TouchMe object, in this case the cuddly (plush) pig and connect it over
the USB port.

- Install the Phidgets21Manager from the www.phidgets.com> downloads or from

the Wow!TouchMe folder (This also needs MicrosdfET 2.0 and the installer is also
in the Wow!TouchMe folder).

- Have MSN Messenger and MSN Plus installed (MSNsPE included in the
Wow!TouchMe folder).

- Install the Wow!TouchMe script file “Wow!TouchMasc” by double clicking on it
(included in the Wow!TouchMe folder).

-Install the genie Microsoft agent by double clitkiin “genie.exe” (also included in the
Wow!TouchMe folder).

- Configure the Wow!TouchMe options in MSN.
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3.1.5 WOWITOUCHME - CONCLUSIONS

To test our prototype we have created a simpletgumegire and gave it to the testers.
We have tested the Wow!TouchMe pig plush objechwight different persons and all

of them liked the idea of receiving/transmittingaians over the internet.

The install process and the usability of the obyeete simple and good to all of them

and they considered that the pig plush was a ghoite.

More tests are needed to conclude something farifehis could be a way to transmit
emotions in a near future but we believe with the flata we have collected that this
could increase the quality of life.

This prototype was also shown to 3 kids around figars old and they liked it very
much, especially the outputs (LEDs and ping singithgt for them looked magical
because it was controlled over another PC andhebhe the cuddly toy (plush) pig

was connected to.

The Wow!TouchMe has been tested over Windows XPVdmdiows VISTA operating
systems and it worked very well in both cases.

3.2 AMBIENT SMART FLOWERS (WOW!FLOWERYS)

The role of nature in calming humans is well reépgd. To exploit how this role could
be used in persuading the office worker to feeldnetve developed the ambient smart

flowers.

A recent research about flowers and the “impontalet they may have in our daily lives
conducted” [35] by Nancy Etcoff [36], Ph.D., of Mashusetts General Hospital and
Harvard Medical School, reveals that spending sbtme with fresh flowers can affect

our feelings and mood. This study revealed thawvdis could increase energy,
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happiness and enthusiasm at work and make peaogldées negative. And as Etcoff
[36] , said:

“As a psychologist, I'm particularly intrigued toind that
people who live with flowers report fewer episodéanxiety
and depressed feelings,” Etcoff [36] , says. “Ougsults
suggest that flowers have a positive impact on ol
being.” [35]

so based on this study, the flowers were the peai@bient device to persuading office
workers to feel better, we wanted to achieve tmeeseesult in the office as the flowers

have in people’s home, making people feel in hotikeaoffice.

After researching about flowers we discovered tinat “most beautiful flowers, in
conjunction with their design and color schemesat feelings that enhance our mood.
They are a simple and sincere way to lift our &ifi [37] so we decided to make some
pretty flowers, not just one flower in a vase, quototype had feedback from two
florists (“Florista Margarida” store in Madeira) hat gave us some advices about
artificial flowers.

With the first prototype finished, we decided tiagt could add some more elements for

reducing stress, based on stress relief technagiasomatherapy and color therapy.

Aromatherapy is the practice of using naturallyr@stied aromatic essences from plants
for physical and emotional health and well beirfggse aromas have been used for
many centuries by various cultures such as Chingéggptians, Greek, Persian and
others for their medicinal and mood altering préipsrand they have direct effects on
human behavior and physiology. The Lavender (Lauk)plant is well known for the
sedative, antispasmodic, and tranquilizing effsct,we decided to add the lavender
aroma to our ambient smart flowers (Wow!Flowersjehese based on several studies it
has been proved that this aroma (lavender) suadlsstlieves stress. Some of these
studies are bellow:

- “Ethnopharmacological evaluation of the anticonvulsg sedative and
antispasmodic activities of Lavandula stoechas |38] where A. H. Gilani, N.
Aziza, M. A. Khana, F. Shaheena, Q. Jabeena, Bidsliquib and J. W. Herzig
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tested its possible anticonvulsant and antispastnactivities in mice and the

sedative effect of lavender was confirmed.

“The sedative effect of the plant extract was coméd, as it
prolonged the pentobarbital sleeping time in migeilar to
that of diazepam.” [38]

“Effectiveness of Aroma on Work Efficiency: LavendeAroma during
Recesses Prevents Deterioration of Work Performdn¢89] where Reiko
Sakamoto, Kazuya Minoura, Akira Usui, Yoshikazuidska and Shigenobu
Kanba investigated if lavender aroma duriregess periods affected work
performance and using 36 healthy male studentsiieetgroups, one with
lavender, one with jasmine and one control growgy ttoncluded that lavender

prevented deterioration of work performance.

“Comparison of the three groups for this time perio

indicated significantly higher concentration levels for the
lavender groughan for the control group. No such effect was
noted for thgasmine group. Although lavender is a sedative-
type aroma, usduring recess periods after accumulation of

fatigue seems tgrevent deterioration of performance in

subsequent work sessiond.39]

“AROMATHERAPY,POSITIVELY AFFECTS MOOD,EEG PATTERNSOF
ALERTNESS AND MATH COMPUTATIONS”[40] where Miguel A. Diego,
Nancy Aaron Jones, Tiffany Field, Maria HernandeetRSaul Schanberg,
Cynthia Kuhn, Vvirginia McAdam, Robert Galamaga aktdry Galamaga
tested EEG activity (Electroencephalography (EE&)the measurement of
electrical activity produced by the brain), alegsieand mood in 40 persons
using aromas. The aromas used were lavender (mglador) and rosemary
(stimulating odor) and simple math computationsenvgiven before and after
the aromatherapy with these aromas. The lavendeipgevealed less depressed
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mood, more relaxed and performed the math computatfaster and more

accurately.

“The present study evaluated the effects of twonconty used
odors on anxiety, mood, relaxation, alertness, math
computations and EEG activity. Our findings suppotter
research studies showing that certain aromas casitpely
influence mood (Roberts and Williams, 1992). Theehder
group reporting feeling more relaxed and their iease Iin
beta power supports previous findings on lavendabiity to
increase frontal beta power (Lorig et al., 1990)pmote leep
(van Toller, 1988).” [40]

“The math computation results suggest that althouogith
groups performed the computations faster after dénema
session only the lavender group showed improvedracg on
math computations following the sessions. Thisirdpdvas
surprising because the lavender group did not shbe
enhanced alertness EEG pattern that the rosemaogumr
showed. Perhaps as reflected in both self repodt BEG data
the lavender group was more relaxed and thus beibée to

concentrate. This and previous research indichtg aromas

can effect psychological and physiological changd$€]

Color therapy is based on the belief that evergrcbas its own language and that they
can affect our moods and behavior. For example,bthe color has a soothing and
calming effect on our nerves. Based on some studbeEsit color and respective

emotions we have selected some of them:

“THE REDS, WHITES, AND BLUES OF EMOTION: EXAMINING
COLOR HUE EFFECTS ON MOOD TONES"41] where April S. Odom &
Shannon S. Sholtz tested the relationship betwedor @and emotion on 60
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students and see if different colors had diffen@ibds reactions. The results

supported that different colors had different mowesctions.

“In general, the results of this study support thditferent
colors do invoke different moods. Some mood tareseftain
colors are more pronounced than others. Yellow feasd to
be both cheerful and exciting while blue was asdedi with

being calm.” [41]

- “Relationship between color and emotion: a study obllege students42]
where Epps, Helen H.; Kaya, Naz college student®wsked to indicate their
emotional reactions to different colors and theyatoded that several colors
had different emotions over the students. In the ltase 80% revealed positive

reactions.

“Blue elicited a high number of positive emotiomasponses,
including the feelings of relaxation and calmndssppiness,
comfort, peace, and hope, with a low number of tiega
responses, including sadness and depression. Redbam
blue elicited positive emotions seem to be becanaay
participants associated the color blue with the atebeach,
water, or the sky and thus inducing relaxing andmiag
effect. Blue evoked negative emotions because & wa
associated with the night and dark skies, thus ntakbmeone
feel depressed. One respondent said blue made &@r s
because "it makes you feel blue". InterestinglyitoSE996),
who found that vivid blue was the preferred coloramg all of
the Asian groups, noted only positive aspects edldb the

color blue, namely refreshing, beautiful, and btih[42]

So based on this studies we decided to incorperdtieie light and lavender aroma to

our artificial flowers.
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In resume, the ambient smart flowers (Wow!Flowenr® aware of when the user is in
the office desk and they look bright and happyeagra calm aroma when the user is
sitting at the desk. When the user leaves, thediteMean towards the floor, looking sad.
This is a different idea that could be promisinginmproving the office experience,

without being too much of a distraction.

‘3.2.1 AMBIENT SMART FLOWERS (WOW!FLOWERS) HARDWARE
‘SOFTWARE

The atrtificial flowers hardware is basically a noicontroller board based on the
ATmegal68; a servo motor that makes the flowergétlof them) wilt or bloom (when
it detects someone); a presence sensor (IR satisguised into the flowers that checks
if the user is sitting at his/her desk working,fdne/she is leaving the office; a fan that
will spread the lavender aroma when someone iscteten front of the flowers and a
blue LED that will bright while the flowers are lolmed with a special effect, it will

look like the light is getting sleepy to produceam sensation to the user.

The physical part took some weeks to figure out hownake the flowers bloom and
wilt in an efficient way, it could have a more inepsive look if we had a stronger servo
motor, perhaps in the future it could be done Inat idea is the same, only not so

impressive with our servo motor.

The flowers were coded in Arduino[3] language tlsabased on C/C++. The main
problem was how to transform the IR sensor inputiiable data because the IR sensor
input is voltage so we had to transform it intosahle distance measurement so after
innumerable tests we decided to apply an existorgndla based in the one from

Acroname Robotics [43] for the IR sensor.
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Figure 33 - Wow!Flowers bloom

Figure 34 - Wow!Flowers wilt
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3.2.2 AMBIENT SMART FLOWERS (WOW!FLOWERS)- WHAT IS
NEEDED TO RUN IT?

To run the ambient smart flowers (Wow!Flowers) wadyaneed to connect the flowers
with Arduino 6V 1.5A Power supply to the power. ddase ambient smart flowers
(Wow!Flowers) have the code in the microcontroller don’t need to connect them to a
PC.

3.2.3 AMBIENT SMART FLOWERS (WOW!FLOWERS) — CONCLUSNS

The ambient smart flowers (Wow!Flowers) have bepnfar more than one month
continually without powering them off to test if e were robust and if the
microcontroller, the electronics parts and spegittle IR sensor servo motor could
perform their job without being affected by timedanconstant values. This proves that
the ambient smart flowers (Wow!Flowers) could bevpred on and then let them
always on letting they do their stress relief jalbheut the need to being always turning

them on and off when we go to the room where theyra

During this time, it has also been tested by usunhome and we can say that it was a
nice effect when arriving at the computer and tloevérs bloom and wilt when we
leave. We didn’t get any stressed and looking efltwers and smelling the aroma that
they spread away it transmitted a calm effect. @frse we can not conclude that these
flowers are 100% stress relief, we would need ntesés and perhaps some tests with
electromagnetic brain sensors to conclude somethim@g scientifically but we believe
that these Wow!Flowers or it's idea someday inftitare will become more and more

common in our everyday objects.

Everyday objects will become smart and will helgraproving our life quality.
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3.3 WOW!ICUBE

Everyday we need information from the internet aswmetimes we need that
information in real time. It can stressful when mealways checking our e-mail for a

new e-mail or for other information on the internet

We decided to create a wireless cube with a LCD wwauld display all that kind of
information because with this cube, we could beingifor an e-mail in front of the TV
and when it arrives, it would be displayed in thie that is wireless so we could place

it around the office/home.

Several software prototypes for the Wow!CUBE wereated, because we have
developed a simple protocol to communicate betwbenWow!CUBE and the java
software. The same Wow!CUBE can display a varidétywfmrmation depending of the
java software running, we can display the unreadad; RSS feeds and so many thing

we can think of.

The data that we can display in the Wow!CUBE isrgwata we can think off, local or

remote data.

The idea was to create something with a simpleopaobdt that could turn future

development easier and without any hardware madién.

The microcontroller part is done in Arduino langeadbat is based in C/C# and it finds
a way to be always available to connect to the gofeware and receive/send data to it,
when it doesn’t receive information for a spectfioe period from the software it will
come back to the stage where it is accepting neweaxiions and clears the display and
shows “Wow!CUBE” in the display.

The first prototype of Wow!CUBE was made of a mdtak with a basic on/off switch.
The Wow!CUBE final prototype was made of wood aadurn it more friendly and
attach emotions to it, the on/off switch its likgid’s head that when we place the head
over the Wow!CUBE it turns on, and when we remobe thead it turns the
Wow!CUBE off. This was the way to turn it more figly and to make people see it as

a little fellow that would help them displaying @igleinformation and therefore help
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them reducing stress/improving quality of life bgtrbeing always online seeking for

that information.

Figure 36 - Wow!CUBE final prototype turned OFF

Wow! CUBE

Figure 37 - Wow!CUBE final prototype turned ON (with the girl head in the top of the cube)
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3.3.1 WOWICUBE - HARDWARE

The Wow!CUBE hardware is basically a microcontrolleoard based on the
ATmegal68 with Bluetooth (BlueGiga WT11), a blueD.Eas we can see in the
ambient smart flowers, the blue light has a calmneslief stress effect), one
potentiometer to control the LCD brightness, a posupply support for 3 AA batteries,
a LCD that will display the information and a magoewitch to turn the cube on and
off. To get the LCD working some weeks were speachlobse we had to solder it all up
and discover how to connect it, which pins to sokted connect to the microcontroller
(and modify the exiting LCD library to adapt to oueeds and available output) and

then how to write characters to it and make themllsc

Figure 38 - Wow!CUBE inside viewed from backside

3.3.2 WOWICUBE - RSS READER SOFTWARE

Wow!CUBE RSS reader software was written in thenfaf a java applet in Processing
and it consists in a RSS feed reader that commigsicaith the Wow!CUBE via
Bluetooth serial port and sends the feeds to the tiSplay in the Wow!CUBE.

When executing the Wow!CUBE software, which can ranwindows/mac/unix
systems, we have a blue interface where we cantdbke right Bluetooth serial port to
our Wow!CUBE and then a text box where we can wade/n the RSS feed link or we

can simply drag the URL (feed link) to the softwarterface and it will recognize it and

49



show it in the text box. When it finishes sendiny available RSS feeds to the
Wow!CUBE it reads again the RSS URL to get upd®&$ feeds and starts sending
them all over to the Wow!CUBE and does always thide.

It has other features as zero installation (justbi®-click to run), no traces left behind

(does not generate logs), small (only 2 Mb) andaipeg system independent.

This software is robust because we check if itR&6 URL, if it's online, if we have
internet connection before and during the executibthe software, what serial ports
exists in the current computer and if they are labée or not. Because the LCD in the
Wow!CUBE does not recognize some characters as "&’, “a8” for example, we

exchange them for “c”, “e”, “a” respectively.

The software is a little bit slow when it startschese the only available/reliable serial
port library for java is slow itself and also besaof the fact that we wanted to check

and give only available serial ports to the usarttoose and not a lot of them.

Figure 39 - Wow!CUBE RSS example from www.abola.pfeed
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WOW!RSS

RSS news for your Wow!CUBE

EMTER A LIRL 5 T THE SERIAL FORT
hitpec ey abola ptirssfindex. aspx

RSS news for your Wow!CUBE

RSS Feed: Abola.pt - A BOLA

Total Feeds: 25

Figure 41 - Wow!CUBE RSS reader software final scren
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3.3.3 WOWICUBE — GMAIL NOTIFIER OF UNREAD MAIL SOFWARE

Wow!CUBE Gmail notifier of unread mail software wasitten in the form of a java
applet in Processing and it communicates with th@WZUBE via Bluetooth serial
port and sends the data from unread mails in thbo%” folder to be displayed in the
Wow!CUBE.

When executing the Wow!CUBE software, which can ranwindows/mac/unix
systems, we have a blue interface where we cantdbke right Bluetooth serial port to
our Wow!CUBE and two texts boxes for Gmail usernaand password. Here we can

select if we will be using Wow!CUBE or Wow!Light atisplay the information.

The software accesses our Gmail accounts secumsshg UMAP over SSL. The

software checks the Gmail account every 80 sectmmdgpdates.

It has other features as zero installation (justbi-click to run), no traces left behind

(it does not generate logs), small (only 1 Mb) apdrating system independent.

The unread Gmail mails are displayed in the LCDthie form of “unread mail #1:
from:xxx@xxx.com subject: hey you”. Because the L@Ohe Wow!CUBE does not
recognize some characters as “¢”, "é”, “a” for ex¢enwe exchange them for “c”, “e”,

“a” respectively.

This software is robust because we check if we haternet connection, if the
username and password are right and also cheakse@ttconnection during execution,

what serial ports exists in the current computeribthey are available or not.

The software is a little bit slow when it startchese the only available/reliable serial
port library for java is slow itself and also besalof the fact that we wanted to check
and give only available serial ports to the usarttoose and not a lot of them.
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Wm%l

the best Gmail notifier

EMTER GMAIL IMFD: SELECT THE HARDIWARE = T THE SERIAL FORT

Lagin:
palito.palitinho IL.COr o
ard:

o WiorwlLight

Figure 42 -Wow!Gmail software settings screen

the best Gmail notifier

Hey palito.palitinho ,

you have 4 unread messages!”

Figure 43 - Wow!Gmail software final screen
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3.3.4 WOWICUBE - WHAT IS NEEDED TO RUN IT?

To run Wow!CUBE we need :
- The Wow!CUBE object.
- Place the girl's head in the top of the Wow!CU®BEurn it on (power it on).

- We have to pair the Wow!CUBE with the computed @areate a virtual serial port for
it. Look for a Bluetooth device call®TCUBE and the pass codeli2345.

- Run the java software and select the Bluetoatialgeort on it.

-To switch it off simply turn the head sideways take it off from the top of the
Wow!CUBE.

3.3.5 WOWICUBE - CONCLUSIONS

Wow!CUBE has been designed to be an attractivecotjat could display information
in a new way. We think that objects like this couttprove the quality of life in the
point that we don’t need to be always searchingrffmrmation updates in the computer

because it is displayed in the Wow!CUBE.

In our software we have RSS feeds and notificatbrunread Gmail mails as an
example of what we can display in the Wow!CUBE ar&lcan display everything we
could think of, from online data to computer pracksvel of activity.

It's nice to have an object like this but we wied to make some studies to see if this
could really improve quality of life and what infoation/data (to be shown in the
Wow!CUBE) was best to achieve that.
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3.4 WOWILIGHT

The persuasive object Wow!Light is similar to therguasive object Wow!CUBE but
instead of outputting the information in a textrforin a LCD), it analyses that

information and displays it as a color.

The Wow!Light has five colors, white when it is iy turned on (acting like a desktop
lamp) and four color for displaying information,dreblue, orange and green. This
persuasive object is also wireless, what means amr mace it all around the
office/home. Like the Wow!CUBE it also acts as Bormation display in the point that

it could display useful information in differentloes making it a nice persuasive object.

The same way we developed a simple protocol betweeWow!CUBE and java, we

used a similar one to communicate between the Wigltland java software.

The microcontroller code is coded in Arduino langeidhat is based in C/C# and it
finds a way to be always available to connect &jdlva software and receive/send data
to it, when it doesn’t receive information for aesgic time period from the software it
will come back to the stage where it is acceptiew rtonnections and the light turns

white again.

The software prototypes developed for Wow!Light &venly a small example of what
can be done with this persuasive object, basieadiycan display any online and offline

information in the Wow!Light.

The Wow!Light first prototype was made of wood agidss and the final with some

kind of metal and acrylic.

To make it a different object, several ways to poar&l turn it on were thought and we
choose an original one, that makes use of a metdusitch and so to turn it on, we
have to put the Wow!Light upside and when we wanturn it off we simply turn it
downside (rotate the Wow!Light 180° degrees). Tvay we wanted to make use of the
notion of “inverse”, by turning the Wow!Light on,eninverted it and in our minds we
ideally would associate this to something positikee “wow, there’s light” , turning

something black in something white.
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Figure 44 - Inside of Wow!Light first prototype

Figure 45 - Inside of Wow!Light final prototype

Figure 46 - Wow!Light final prototype turned ON wit h blue light notification
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Figure 47 - Wow!Light final prototype turned OFF

3.4.1 WOWILIGHT - HARDWARE

The Wow!Light hardware is basically a microconteolboard based on the ATmegal68
with Bluetooth (BlueGiga WT11), 5 LEDs (white, bjugreen, orange and red), power
supply support for 3 AA batteries, a mercury tititth and some resistors for the
LEDs.

3.4.2 WOW! LIGHT — WEATHER DISPLAY SOFTWARE

Wow!Light weather display software was written inetform of a java applet in
Processing and it communicates with the Wow!Ligbjeot via Bluetooth serial port
and sends the weather data from the internetetd\tbw!Light object to be shown as a

color.

When executing the Wow!Light software, which can m windows/mac/unix systems,
we have a blue interface where we can select tjle Bluetooth serial port to our
Wowl!Light, a list of Portuguese cities in which wan select one to display weather
information of it and radio buttons to chose betwhamidity or ultraviolet light index
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in the city that we have selected. Then the datamverted to a five color scale and the
right color is show in the Wow!Light. This databeing always updated, after the data
Is sent to the Wow!Light, the java software updabhesdata from the internet and sends
it back to the Wow!Light, it's a cycle.

It has other features as zero installation (justbi-click to run), no traces left behind
(does not generate logs), small (only 1 Mb) and-aipey system independent.

This software is robust because we check if weehaternet connection before and
during execution and what serial ports exist in therent computer and if they are

available or not.

The software is a little bit slow when it startscaase the only available/reliable serial
port library for java is slow itself and also besawf the fact that we wanted to check
and give only available serial ports to the usesttoose and not a lot of them.

SELECT THE CITY : SELECT THE CRITERIA : SELECT THE SERIAL PORT :

Coimbra, PRT -
Faro, PRT O Hurmidity
Funchal PRT -
Lishon, FRT ® L1 Index
Mirandela, PRT

Farto, PRT

Porto Moniz, PRT

Sdovicente, PRT

O Lt

Figure 48 - Wow!Weather software initial screen
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Humidity: 69% Color information

Figure 49 - Wow!Weather humidity screen

UY index: 8 Color information

Figure 50 - Wow!Weather UV index screen
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3.4.3 WOW! LIGHT- GMAIL NOTIFIER OF UNREAD MAIL SOFRWARE

Wow!Light Gmail notifier of unread mail softwaretise same software of Wow!CUBE
Gmail notifier of unread mail where we can chodse ltardware between Wow!CUBE
and Wowl!Light, and when we have unread mail the Wayht will turn green

otherwise white. This was done to show that we lcave the same software for a
different hardware and turn our applications moobust and general to a set of

“wow!objects”.

3.4.4 WOW! LIGHT — SIMPLE TIMER NOTIFIER SOFTWARE

Wow!Light simple timer notifier software was writtan the form of a java applet in
Processing and it communicates with the Wow!Light Bluetooth serial port and

notifies from a timer in the Wow!Light turning itgen and blue.

When executing the Wow!Light software, which can m windows/mac/unix systems,
we have a blue interface where we can select ttg Bluetooth serial port to our
Wow!Light, and we can choose the hour and minuethe alarm (these values are set
to the current time, this is, if current time is:2% the hour is set to 16 in the hour
combo box and the minutes to 22 in the minutes eobdx). If the alarm date is set to a

time that has already past the alarm is set toé¢xé day at that time.

When the time of the alarm is reached, the Wow!tigiil turn green and then blue
sequentially. This software is robust because @&ckbh a lot of exceptions and what

serial ports exists in the current computer aridaf/ are available or not.

It has other features as zero installation (justbi®-click to run), no traces left behind

(it does not generate logs), small (only 1 Mb) apdrating system independent.

The software is a little bit slow when it startschese the only available/reliable serial
port library for java is slow itself and also besalof the fact that we wanted to check

and give only available serial ports to the usarttoose and not a lot of them.
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SELECT HOUR : SELECT MINUTES : SELECT THE SERIAL PORT :

get time alerts by light!

Current time: 16h 2Zm

Figure 51 - Wow!Timer initial screen

00-00-00

Wow!Timer

Current time: 16h 23m

Alarm time: Mon Jun 02 16:29:00 BST 2008

Figure 52 - Wow!Timer final screen
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3.4.5 WOWILIGHT - WHAT IS NEEDED TO RUN IT?

To get the prototype Wow!Light running we need:
- The Wow!Light object.
- Turn the Wow!Light upside to get it ON.

- We have to pair the Wow!Light with the computedacreate a virtual serial port for

it. Look for Bluetooth device called/owLight and the pass codeli2345.
- Run the java program and select the Bluetootialggort on it.

-To switch it OFF simply turn the Wow!Light downsid

3.4.6 WOWILIGHT - CONCLUSIONS

Wow!Light can be a useful object to display infotioa in the form of different colors

LEDs. With this we can create an enjoyable, corafdg and nice ambient around us.

Some studies are needed to see if this objectnsprove our quality of life and which
colors are best to show information. We didn’t hawee to make these studies, only
simple tests with us and some friends and we hatiead that it was a cool object that
can give us information whiteout perturbing us witkises or annoying messages in the

computer.

One problem with this prototype was the hardward, geow to make a power and
visible light source because we had just one LER@aifh color, we had to use white
acrylic plastic but the result was not very visilalesun light, only inside a room we
could see the different colors. This was an is$ia we could improve in the future,
perhaps using another acrylic, the transparenboressort of white transparent glass
(we had used one in a first prototype but it way/ feagile and was always breaking
out), we could also use four LEDs of each colorkimg this way a stronger visible
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light but we only had one LED of each color avdeafor this prototype. The general
idea of this object is visible and we know that hwisome further work (not
programming work but handmade works) we could hawveice and powerful light

object.

3.5 WOW!ABC

We know that as much as teaching provides suchladeof fulfilment, it can also be a

draining career, mentally, emotionally and physjcal

This can lead to a stress situation, so we wambdke a persuasive object to help the
process of teaching and at the same time makeolipest something that the kids can
play and learn with. It would be great for bothtpareducing stress in teachers by the
new process of learning where kids would learn lihsics by themselves. The kids
would be learning and they would think they werst jplaying with some nice object

that has a feedback on the computer screen, helpémg in the process of learning in a

non stressful way.

Multimedia learning is more and more common in days and has the power of being
more appellative for children and as describedhm “introduction” of this thesis we
have seen from several studies that multimediaiegrcan help the process of learning

so we wanted to take advantage of that in our W@®&@Aersuasive object.

So we want to create a multimedia learning appbaoafor the Portuguese alphabet but
somehow the interface should be a persuasive obgaetuse this application is for first

grade students or below and they don’t know howsea computer.

Multimedia learning applications are child-friendlyut the keyboard and mouse
interface aren't.

So we want to develop a new interface more chiihtily, like a cuddly toy (plush)
and some RFID cards that they could put near tldellguoy (plush) and change the
alphabet letter on the computer screen.
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Some may say that we could simply use the computerse as the interactive part of
our application but as we can see children havdl $raads and they don’t know how
to hold the mouse and some computer mice have @f lotittons, making it harder to

the small children from first grade that only hareund six years old.

3.5.1 WOW!ABC - HARDWARE

The Wow!ABC hardware is basically a phidgets [4]IRFwhich is place inside a
cuddly toy (plush), some LEDs and some RFID caaoisefich letter of the alphabet.
The RFID tag cards were design to be appellatitbddids.

Figure 53 - Wow!ABC RFID cards for each letter

We have done two versions of the Wow!ABC cuddly golash).

The first version of the Wow!ABC RFID reader wasatty homemade, it was a cuddly
toy (plush) in the form of a cute little pink moestand two blue LEDs were added as

eyes and the interface kit board was put inside it.
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Figure 54 - Wow!ABC first prototype "pink monster"

The second version of the Wow!ABC RFID reader wasedwith a cute teddy bear
with two blue LEDs, two white LEDs and an interfdgeboard inside his chest.

Figure 55 - Wow!ABC second prototype "teddy bear"

3.5.2 WOW!ABC - SOFTWARE

The multimedia Wow!ABC application is a learningokdo help children from first

grade and lower to learn the Portuguese alphabet.
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Since it was for kids around six years old, thedwtd to be based on images, audio and
animations so we choose Macromedia Flash 8 (ndveliings to Adobe) to code it
because Flash could give us a nice tool to makeoite attractive and “cool” for the
kids.

The multimedia Wow!ABC application is in the forrhabook, like the books that kids
have in their schools and home, but this one tsi&@iy a virtual book with all the letters

from the alphabet.

Each letter takes two pages (right and left page,page 2-3, 6-7) and in the left one
we have an image showing how to draw that lettepi{al and lower case) with arrows
and numbers and in the bottom the name of somethatgstarts with that letter. In the
right page we have the image of something thatsstaith that letter for a better
visualization of that letter, an animation of d giith a board showing how to draw that
letter in (capital and lower) and a sound with &g®f a girl spelling that letter and the
name of something that starts with that letter,éample in English the sound would

be something like this “letter b, letter b for baaa

To interact with this multimedia application we dethe Wow!ABC object and when
we put a different letter card in front of the W@MAC object it changes the page in the

virtual book for the page of the letter in the card

The main problem developing this application wadind the appropriate images for
each letter, finding a way to attach sound to @ araking it robust so it would not crash

since six years old kids doesn’'t have a linear ofaysing it.

Another version of Wow!ABC was created to be uséti the computer mouse and not
with the Wow!ABC cuddly toy(plush). This version svaasically to support teachers,
to older students with some difficulties in thetapet and also a way that all kids could
have an interactive multimedia book without havihg money to buy the Wow!ABC
cuddly toy(plush).
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Figure 56 - Wow!ABC interactive book

3.5.3 WOW!ABC - WHAT IS NEEDED TO RUN IT?

To run the Wow!ABC we need :
- The Wow!ABC cuddly toy (plush) object and RFIBrds for each letter.

- Install the Phidgets20Manager from the www.phidgets.com> downloads or from

the package Wow!ABC that contains all necessaeg fib install an run this application
(This also needs Microsoft .NET 2.0 and the install also in the Wow!ABC folder).

- Have flash player 8 at least.

- Run the abcflashV1.0Phidgets.exe file or abcidsBPhidgets.swf for other
operating systems (from the Wow!ABC folder).
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-Use one card at a time and pass it near the Wo@!Alddly toy (plush) to change the
alphabet letter.

- To wuse the mouse version, run abcflashV1.0NoRsdgxe file or
abcflashV1.0NoPhidgets.swf for other operatingeyst (from the Wow!ABC folder).

3.5.4 WOW!ABC - CONCLUSIONS

This prototype has been tested with 3 kids, avgit six years old and a boy and a girl

with four years old.

The girl with six years old is in the first gradedashe’s learning the alphabet letters at
school, when she played with Wow!ABC she said thatas really nice, the physical
object and the cards, she saw it was a game. pliimg a while, she could tell almost
every image associated to each letter and recogtilidetters in the cards by saying
what letter it was in the card design.

The two kids with four years old when first lookatithe cards didn’t recognize any
letter but after playing a little with it, they fod Wow!ABC very cool, and they

couldn’t stop putting cards in front the belly bketteddy bear. After they have finished
playing with it (what took a while) they could repoze almost half of the images
associated with each letter and pronounce the solimét letters.

With this simple test, we saw that Wow!ABC couldfact help kids in the process of
learning. Of course we can not conclude that thia scientific fact, a rule, for that we
would have to make more exhaustive tests, go toadshand make some (a lot of)

studies with real students from different grades.

All the 3 kids found the Wow!ABC object very codlhey liked the lights in the object
and the fact that they could control an applicatiothe computer just with a teddy bear
and some nice cards without using the mouse ordaagb
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When doing the same tests but with the mouse idstédhe Wow!ABC object they
played a little with it but the mouse interactioasia little bit difficult to them so they

stopped playing with it.

3.6 WOWITSHIRT

Nowadays we all want smart clothes or fun clothes,we decided to make this

prototype in the wearables area, the Wow!TShirt.

Wow!TShirt is an interactive t-shirt where peopbndave a feedback when touching
us, basically when someone touches us in the hantkg in the t-shirt a noise is
emitted and then a RGB LEDs lights up with a ranaahor from red, blue, orange our
green and the person can see the result in thet tfelh example if the red led lights up,

the person has won a kiss from the person wednmgrshirt.

This is a simple idea that can be used to makelpeoferact with us increasing our

quality of life.

The Wow!TShirt can also be used in other envirorséke in marketing and publicity
to make people interact with beautiful ladies wegirhis kind of t-shirt and touching

them to win merchandising of a specific product.

Figure 57 - Wow!TShirt prototype
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Figure 58 - Wow!TShirt main hardware inside the t-irt pocket

Figure 59 - Inside of Wow!TShirt

Figure 60 - Wow!TShirt OFF
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Figure 61 - Wow!Tshirt when someone touches the hdn

3.6.1 WOWITSHIRT - HARDWARE AND SOFTWARE

Wow!Tshirt hardware is basically a microcontroligrduino [3] Lilypad), a power
supply support for one AAA battery, a RGB LED, aber, some conductive threat, a
washable homemade switch and silicone to proteetconductive threat.

It was a little bit difficult to make the washabf®memade switch and to connect
everything with the conductive threat since it s so good conductive and several

other issues that we had to handle with when crgdhis prototype.

The software was coded in Arduino language thaased in C/C# and uploaded to the

microcontroller.

3.6.2 WOWITSHIRT - WHAT IS NEEDED TO RUN IT?

To run Wow!TShirt we just have to put the AAA basten the power supply support
and turn it on.

Then wait that someone touches in the hand desigriée t-shirt.
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3.6.3 WOWITSHIRT - CONCLUSIONS

Wearing the Wow!TShirt for an entire day was deélyi fun, several persons approach

us to touch the t-shirt and have their “prize”.

It would be definitely fun wearing the Wow!TShir i disco to see the effect, other
places should also be tested so we could have nmboemation and conclude
something but from what several people said anthduhe time we wear it, it was a

Success.

Perhaps the idea of interactive clothes is somgtkiat makes people feel more in
community and have an excuse to approach otheromerand therefore feeling

themselves happier.

The hardware part was not so simple to work outhaee burn out one power supply
during the process of uploading code and also threemade switch wasn't 100%
reliable because the conductive threat was alwaygaving.Another issue with the

conductive threat was its resistance, 14 Ohms quardo we had to put all the circuit

parts near each other to eliminate high resistances
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4. CONCLUSIONS AND FUTURE WORK

This thesis focuses on several purposes and goalsréating persuasive objects
prototypes. All the prototypes described in thissik are flexible enough to be used in a

variety of places/situations.

Based on the recent informal evaluation of eacthefexamples described, there are

many opportunities for innovation through the usparsuasive interactive objects.

The hardware development of these objects can éasly but it took a lot of time, to
learn how to connect some electronic parts, howged them working with the
microcontroller, to discover formulas to transforthe input voltage in reliable
information, to solder up everything since we hegasate parts and we had to join a lot
of them. So, a considerable time was spent indfea what made us learn a lot more
than just programming, we believe this is what ma&kengineers, to know how to work
and learn a little bit of everything so we can inaite, improve and be prepared to face

the future in computer engineering.

In order to obtain feedback from worldwide spesialiin this field of research, we
submitted a paper about this work to a CHI'2008 ksfoop titled "Surrounded by
Ambient Intelligence”. The paper was accepted wéty positive reviews. Some of the

items discussed at this workshop were:

* Theoretical foundations of Ambient Persuasion

« Frameworks and heuristics for the design of pesite Aml applications
» User experience in persuasive ambient environsnent

* Application areas for ambient persuasive techgie®

* Case studies and examples of ambient persuastenss

» Methods and tools for research on Ambient Persnas

* Ethical and privacy questions regarding AmbiestsBasion

And some of the feedbacks we had by e-mail whey dlseepted our paper are below:
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“Recommendation : Definite accept [5]
Reviewers Expertise: Knowledgeable [3]
Originality of Work: There is a significant increment [4]

Scientific Contribution: With this position paper the authors discuss
ambient persuasion within a special context: the working environment.
The authors state that there is a huge potential for improving the human
work experience by using ambient persuasion technology. They introduce
TouchMe, an affective picture frame and The Sensing Heart a tangible,
hart shaped prototype through which it is possible to transmit ,emotions”
over the internet. They state that through these interfaces it is possible to

provide workers with a less stressful work experience.”

“The authors present some very interesting prototypes which could be
used for ambient persuasion purposes in an working environment.
Although the conection between their goal to reduce stress situations
within the working environment and their prototypes is not clear for me, it
would be interesting to discuss their insights they got from designing their
prototypes. | would recommend a formal evaluation of their prototypes to

get more insight on the persuasive aspect.

“Recommendation : Probably accept [4]
Reviewers Expertise: ()
Originality of Work: The increment is limited [3]

Scientific Contribution: The paper discusses the potential role of ambient
information displays for stress reduction in the office envrinment. More
specific, the role of an abmient systems in reducing interruptions and
creating increased social connectedness are the key elements of this
discussion. The authors discuss some applications that could play a role in

realising these goals.”

During the workshop in which Pedro Campos (our erasiesis supervisor and also
author of the paper along with us) was on and #i&red the information about it, he
encountered many researchers interested in the Wwenkg developed and many
interesting discussions arose. In general, the sl participants all agreed that there
was an urgent need to design, develop and evatuawv generation of truly useful

interactive objects, which could be embedded interyay life, following Mark
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Weiser's vision of ubiquituous computing. Howevaany goals are still far from being

reached. Interesting prototypes were presentedyreututside the scope of this thesis.

Regarding the prototypes we presented, the maue iss related to evaluation. This
concern - obtaining reliable methods for evaluatisgrs' reactions to interactive objects
- is still a major challenge that must be facedrésearchers in this field and every
project presented suffered from this aspect. Tiwexg useful suggestions for future

evaluations of theses systems were given:

- apply emotional response sensors and measureséns degree of happiness or stress

during a significant period of time;

- use a webcam with facial expressions recognigsoftware to record the users'
emotions from their faces and obtain some insigharding the distress-level of the
object;

- employ more conventional and easy methods, ssisliaeys and questionnaires.

Based on this, we have evaluate our prototypes siitiple tests, by watching the users
using our prototypes in a silent way so they cawdtinotice that we were evaluating the
prototype and with questionnaires and simple auaktjons.

Analyzing each conclusion that we have discussethén“conclusions” part of each

persuasive object developed we can say that the laEm of each one was generally
right. However, more research is needed regardigg dctual usage of this new
generation of objects. A formal, extensive evalrathas to be undertaken in order to
discover the hidden aspects of the influence tlmsl lof objects has on the users’
feelings. This is a first step towards building niexeractions capable of improving the

users’ experiences, work styles and quality of life

The connection between the several objects goalstlan prototypes presented is not
very clear because we didn’t had time and the rigbls (EEG electromagnetic brain
waves for stress relief as example) to test themms@ne tests are still necessary to
demonstrate the several persuasive objects goals.adhieve this, some user
investigation with and without the prototypes ieded and then the differences are

analyzed so we can have acceptable conclusions.
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Therefore, future work for this thesis should imtdladdressing the evaluation aspect in
order to obtain more solid conclusions. Nevertlelese believe that the informal tests
that were undertaken throughout this thesis ate@mferward towards achieving really

interesting and pleasant interactive objects.

It also should be considered for future work makihg prototypes more robust and
improve the communication between them so that tdagycommunicate, not only with
the computer but also have our software runninghabile phones and other devices
that we already have at home/office, making thig veal general persuasive object for

the future.

Also in future work we have a lot of options to reakore and original persuasive
objects. During this thesis we have searched andlalged other “prototypes” that we

didn’t present because we didn’t had time to firtrsdm.

In those prototypes we had a jacket to controllRB®D” only with some buttons and a
microcontroller so we could have the “IPOD” in tlaeket's pocket and control it by
some buttons in the jacket sleeve or by an acaeleter instead of the buttons. The part
to communicate between the microcontroller and“tR®D” to send instructions like

“play/pause”, “stop”, “next” and “previous” has dre all developed/coded, but we
didn’t had time to put it in a jacket and also hesmof the homemade switches that did

not work as well as we plan.

Another “prototype” that we had in mind, was to toh a microcontroller with a

mobile phone, what we had developed so far, wasnals way to had one mobile

phone connected to the microcontroller via Bludtpand then the mobile via a python
script running on it would analyze all incoming SM&d transmit the orders in them to
the microcontroller. Here’s a simple example, wd aaoffee table with some LEDs on
it controlled by a microcontroller and connecteé@tmobile phone, when we would sent
the SMS “TURN GREEN” to a mobile number that wolle placed over that table
(that number would be the number of the mobile eoted to the microcontroller) the
table would turn green. This idea would be greatcéatrol a lot of things, since

sculptures in museums, coffee tables, disco ligmigke interactive shop stores, the

potential is enormous. We didn’t advance with itdagse we used the two Bluetooth
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microcontrollers to the Wow!CUBE and Wow!LIGHT aatso because we didn’'t had

time to make all the prototypes ideas that we haalr minds.
There’s a lot of thing to do and a new world tacdiger out there in persuasive objects.

Our only wish was to have more to present all daas and cool objects in this thesis.
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ABSTRACT

This

alternative application area for ambient

position paper discusses an

persuasion, coined as “work style-

improvement persuasion”. Based on
previous research on work styles,
current research literature on ambient
persuasion, and working prototypes
under evaluation, we argue that this is a
promising application area that should
be handled by effective ambient

persuasion installations.

APPENDIX A: AMBIENT PERSUASION FOR RELIEVING THE SHESS

We

some examples,

illustrate the approach through
in particular some
interactive objects that are currently
being developed and/or evaluated. The
systems developed employ technology
like sensors, actuators and web services’
communication. They were primarily

designed to provide stress relief at the
office, but could be applied to other

contexts and domains.
Author Keywords

Interaction design, ambient persuasion,

sensor-based installations, ambient
intelligence

ACM Classification Keywords

H5.m. Information interfaces and

presentation. H5.2 User interfaces.
Introduction

Ambient Intelligence is a research area
that aims at embedding the real world
with digital technology capable of
predicting and adapting to the users’

needs, in order to better fulfill those
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needs [1].
defined “as any interactive computing

Persuasive technology is

system designed to change people’s
attitudes or behaviors” [3]. In this

position paper, we describe an

alternative  application area  for
persuasive objects, which we call “work
style improvement persuasion”. Broadly
speaking, this includes any kind of
persuasive object or ambient display
that can improve the way people work

at the office.

We illustrate the approach by describing

some  proof-of-concept interactive
installations and objects. The projects
described in this paper make extensive
use of technologies like distance and
force sensors, LEDs and motor controls,
LCDs,

communication, RSS feeds and internet

accelerometers, sensor-server

servers.
Related work

The Ambient Orb [10] is a well-known,
commercial example of a smart object
particularly suited for office use. It
consists of a frosted-glass ball that
glows different colors to display real
time stock market trends, traffic
congestion, pollen forecasts, or any
other information channel from a series
of available ones like weather, wind

speed, pollen, or traffic congestion.

Since office breaks often include time
for coffee, we believe the MediaCup
[11] should also be listed in this brief
related work section. The MediaCup is
an ordinary coffee cup augmented with
sensing, processing and communication
capabilities (which are integrated in the
cup’s bottom). The goal is to collect and
context

communicate general

information in a given environment.

Eye:: is a student project by David

Chawei Hsu and Li-lu Chen, who

observed that people working for an
extended amount of time in an enclosed
space, people (such as office workers)
often have the need to find momentary
relieves by opening windows to see,
hear or reconnect with the outside
spaces. EyE is an interactive installation
that combines a real window frame, a
digital display, and other outputs to

create relaxing or surprising window-

opening experiences to these office
workers as if they are just a window
away from these scenic places. This is
an interesting way of providing stress
relief at the office, although more

evaluation is needed to obtain more

clear conclusions.

Notifications and alerts are also part of
a typical office experience. Ele-Phidget
[12], an interactive elephant, is an
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example of an ambient notification

system for an audio chat program.

When the user receives a message, the
elephant turns around and faces the
user. If the user pushes the elephant’s
stomach the user will listen to the

message. When no messages are left,
the elephant turns away. To record a
message, the user squeezes the
elephant's head and speaks into the
elephant's trunk. A second squeeze

stops recording and sends the message.

There is evidence that ambient displays
can effectively persuade users to change
their behaviors. DiMicco [13] describes
an ambient visualization system called
Second Messenger, which groups can
use as a method for reflecting upon their
own social interaction, as a means to
gain a better understanding of it. Second
Messenger also provides an automated
method for gathering basic information
about group interaction dynamics in
office and work places. Experimental
indicated that

results the display

influenced the amount an individual
participates in a discussion and the
process of information sharing used
during a decision-making task.
Although this project is not aimed at
stress relief or at explicit ambient

persuasion, it is a very interesting study

of the power ambient displays have in a

collaborative work setting.
Understanding the work experience

One of the key problems in today’s fast-
paced work experience is: interruption.
Gloria Mark and colleagues present data
from detailed observation from 24
information workers that shows that
they experience work fragmentation as
[4]. Through

extensive observation, they were able to

common  practice
discover issues like the fact that most

internal interruptions were due to
personal work, while most external
interruptions were due to central work.
Using empirical sampling methods and
gualitative interviews has also proven
useful for examining attitudes toward

availability and interruption [6].

We studied a similar problem when
observing work styles and work styles
transitions in the context of a special
kind of workers: interaction designers
[9]. We observed that we could ease the
user interface (Ul) aspects of software
development by giving both designers
and developers tools that could
transparently adapt to particular styles

of work (orwork styles.

We designed a model, called the work

style model, for describing the

83



interaction designer's and software
engineer’'s ways of working, as well as
transitions between them. Based on that
model, we  devised, designed,
implemented and evaluated tools that
could support work styles and that could
smooth the transitions between those
work styles. What differentiated our
design strategy from others was
precisely the fact that our approach was
specifically aimed at designing in order

to support work style transitions.

This and other projects helped to found
a new IFIP working group on Human-
Work Interaction Design [9], which is

to

committed “promoting a better

understanding of the relationship
between work-domain based empirical
studies and the iterative design of

prototypes and new technologies”.

Eventually all these work styles lead to
a stressful experience at the office. And
this, in turn, has lead to our interest in
ambient persuasion. We are all familiar
with  work-related horror stories.
Psychologists have studied the human
behavior in the workplace, in particular
how attitudes can change through
persuasion and the costs of stress at the

[5].

extensive psychology research, which

workplace As a result from

has started many years ago, people now

dispose of a large number of principles

on how to deal with stress at work.

Our premise in this position paper is

that there is a huge potential for

improving the human work experience
by
technology, and by carefully studying

using ambient persuasion
some of the principles for dealing with

workplace stress.
Improving the work experience

The design examples we will present in
this section are aimed at improving the
work-at-the-office experience, although
they could be used in other settings. The
main purpose is not to create sound
theories, but rather to have proof-of-
concept installations and objects, which
can then serve as the basis for
experiences studying the influence of
this kind of persuasive objects on the

users’ experience.

Ambient Persuasion for Stress Relief at
the Office

Hans Selye [15] was one of the first to
popularize the concept of “stress” back
in the 1950s. Since then, psychology as
well as medicine and popular culture
have accepted stress as a negative fact
of life. One of the techniques for
relieving stress is known as the “Pilot in
command”

technique. Pilot training
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involves coping with emergencies. In

face of those critical situations,

physiological changes occur, which
encourage a narrow focus of attention
“blood

survival. In a crisis, however, a pilot

on the rage” necessary for

needs precise hand and foot movements,
not gross physical strength, and he or
she needs clear thinking, not the tunnel
vision of rage. As a consequence, the
“natural” survival skills triggered by an

emergency can actually lead to a pilot

losing control of the aircraft.

Therefore, some of the stress-relieving
techniqgues that are based on this
example involve (i) taking command of

breathing, (ii)) taking command of

(iif)

command of cognitive processes.

muscle tension, and taking

Taking command of breathing — we
believe — is a situation that happens
very rarely at the office. The need to
take command of muscle tension is
unfortunately much more frequent, as
Repetitive-Strain Injuries (RSI) become
more and more frequent. Regarding (ii),
simply beingaware of which muscles

are tense is already half-way to reducing
potentially stressing situations. In this
position paper, we argue that ambient
persuasion displays could exploit this.

Also, letting go muscle tension is the

key objective. Again, we argue that

ambient persuasion interactive
be

stimulating muscle exercise.

installations  could used for

Being aware of (iii) implies changing

focused, negative thinking and self-

defeating thoughts towards open,
positive  thinking and intuitive
creativity. Again, we argue that
interactive  objects and ambient

persuasion should strive to achieve this
goal. The following sections briefly

describe some of the prototypes we
have been designing and evaluating in

the light of this objective.
TouchMe - An Affective Frame

“TouchMe”

frame. The basic idea is to have two

is an affective picture

affective picture frames connected to
different transmit
Each

affective picture frame has sensors and

computers and

“emotions” over the internet.
LEDs embedded, as illustrated in Figure
1. When the user touches the sensor in
his/her affective picture frame, the
system sends a message over the
internet to the other affective picture
frame that lights up the LEDs in that
first

picture frame. This was our

prototype and is very similar to
Lumitouch [14], except for the sensors

which are more flexible in “TouchMe”,
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and the online community of “touchers”
which we briefly describe in the next

section.

?--L-

Figure 1: illustration of the Affective
Frame and the Sensing Heart,

altogether.

The affective picture frame hardware
consists of a Phidget InterfaceKit 8/8/8,
some LEDs as outputs (the prototype in
the Figure has six of them), a basic
switch (on/off), a force sensor and an

infrared distance sensor.

The frame is connected to the PC via
USB and is controlled by a program
coded in Adobe’s Flash. The client
program basically handles the phidgets
inputs and converts them to a specific
message so that it can be sent over the
Internet to the other client program. The
connection between Phidgets Interface

Kit and the program is made by the

Phidgets Webservice. The connection

between the two affective picture

frames  over the Internet  is
accomplished through a free Flash
erver, the Smartfoxserver, which is a
erver for multiuser Flash applications.
bme extra features were added. A
rce sensor disguised inside a heart
ays a specific song on the other frame,
en pressed; the idea was to play the
)ng that every couple identifies as
eirs. In a more detailed explanation,
en a sensor is pressed, it sends a

the USB port to the

gnal

over
application coded in Flash which
handles that signal and converts it to a
specific string. That string is then sent
over the Smartfoxserver to the other
users; the other application analyses the
received commands and checks if it's a
Phidget command or simply a chat
message: If it's a chat message, it
displays it through the interface shown
in Figure 2. Otherwise it converts the
string to a specific command, such as

“light up all leds for 1 minute”.

TouchMe! — a community of socially

attentive users

In his book “The Pursuit of Attention:
Power and Ego in Everyday Life” [7],
Derber explains how the human pursuit

for attention is well alive, particularly in
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America’s competitive society. As the
review for this book states, “Enough
about me, let's talk about you: what do
you think of me?”, there are many
techniques individuals use to turn the
course of a conversation towards
themselves. Another example of this is
the “ego-surfing” phenomenon: surfing
the Internet to find occurrences of our
own name. Humans, as we know, like to
feel they are part of a society, a

community.

This lead to the development of a
virtual community of “Touchers”, or

socially attentive users. The interface
for the client program is shown in
Figure 2. Besides being used for the
sounds and music transmitted by the

“TouchMe” affective frame, it also acts

as a messenger-like program.

21:19:42 user2 has touched you! [E usert
21:19:50 userl hey
21:19:56 user2 hey you!

user2

Figure 2: a screenshot of the
TouchMe! Community, client user
interface.

The Sensing Heart

The sensing heart is a prototype very
similar to the heart presented in Figure
1. It includes an Arduino [3] wireless
board that communicates the sensor
information to the nearest Bluetooth-
equipped PC. We use a pressure sensor
to determine the strength the user is
applying to the heart.

Following the previous “TouchMe!”

prototype idea, the heart communicates
the pressure action over the Internet to a
desired user, who listens to a smooth
sound which has frequencies and
amplitudes related to how hard the heart

was pressed by the other user.

A variation to this object includes an

accelerometer instead of a pressure
sensor. The effect is similar, but instead
the user

pressing, interacts by

inging or moving the heart.

is object was designed in order to

tgke advantage of relaxing muscle
tdnsion from time to time, which can
bntribute to relieve the stress, while at

e same time maintain a connection

th other remote user.

Ambient Smart Flowers

The role of nature in calming humans is

well recognized. To exploit how this
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role could be used in persuading the

office worker to feel better, we

developed the ambient smart flowers.

We employ artificial flowers that
incorporate a motor that makes the
flowers lean towards the floor or
towards the user. Presence sensors are
disguised into the flowers and are used
to check if the user is sitting at his/her
desk, working, or if he/she is leaving

the office.

This way, the ambient smart flowers
(Wow!Flowers)are aware of when the
user is in the office desk and they look
bright and happy when the user is
sitting at the desk. When the user
leaves, the flowers lean towards the
floor, looking sad. This is a different
that in

idea could be promising

improving the office experience,

without being too much of a distraction.
Conclusions

All the prototypes described here are
interlinked and are flexible enough to be
used in a variety of places. Several
combinations can be made, but the
common thread is the ambient
persuasion of office workers, towards a

less stressful work experience.

Based on the recent informal evaluation

of each of the examples described, we

argue that there are many opportunities

for innovation through the use of
ambient persuasive interactive
installations or objects.

However, more research is needed

regarding the actual usage of this new

generation of objects. A formal,
extensive evaluation has to be
undertaken in order to discover the

hidden aspects of the influence this kind
of objects has on the users’ feelings. We
believe this is a first step towards
building new interactions, interactions
of the users’

capable improving

experiences and work styles.
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APPENDIX B : WOW!TOUCHME QUESTIONNAIRE SAMPLE

Wow!TouchMe Questionnaire

N~

-

1 Design

1.1Do you think that the pig plush was a good desggtransmit emotions over the

internet?
O O O O O
Very bad Bad | don’t know Good Excellent

1.2The lighting eyes were a good choice?

O O O O O
Very bad Bad | don’t know Good Excellent

1.3The singing and the moving mouth were a good chtmcact as an emotion
output “display”?

O O O O O
Very bad Bad | don’t know Good Excellent
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1.4The pig plush was a good and attractive objecaiemmear the computer?

O O O O
Very bad Bad | don’t know Good

1.5The heart to send a voice clip was easy and attesitt use?

O O O O
Very hard Hard | don’t know Easy

2 Wow!TouchMe Software

2.11t was easy to install the script in your MSN?

O O O O
Very hard Hard | don’t know Easy

2.21t was easy to install Phidgets Manager?

O O O O
Very hard Hard | don’t know Easy

2.3The options and touch list were user-friendly aaslyeto use?

O O O O
Very hard Hard | don’t know Easy

O
Excellent

O
Very easy

O
Very easy

O
Very easy

O
Very easy
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2.4Did you already had MSN Plus?

@) @) ©)

No | don’t know Yes

2.5Do you like being notified in the MSN when you reea touch?

O O O O O
Hell no No | don’t know Yes Very much

3 Emotions

3.1Did you feel happy when you received a touch?

O O O O O
Hell no No | don’t know Yes Very much

3.2Do you think this could be a good way to transmiibgéons over the internet to

the loved ones?

O O O O O
Hell no No | don’t know Yes Very much
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‘APPENDIX Bl : WOWITOUCHME QUESTIONNAIRE RESULTS

Very Bad Bad | Don’t Know Good
0% 0% 0% 25%
0% 0% 0% 25%
0% 0% 0% 0%
0% 0% 0% 37,5%

Very Hard Hard | Don’t Know Easy
0% 0% 25% 50%
0% 0% 0% 25%
0% 0% 0% 50%
0% 0% 0% 12,5%

No | Don’t Know Yes
37,5% 0% 62,5%

Hell No No | Don’t Know Yes
0% 0% 0% 37,5%

0% 0% 0% 25%
0% 0% 0% 12,5%

Excellent
75%

75%
100%

62,5%

Question n.

Very Easy

25%
75%
50%

87,5%

Very Much

62,5%
75%

87,5%

Wow!TouchMe Questionnaire results. Total questiomsa 8.
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