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Abstract

Digital photography has largely replaced Im for the avezamcture-taker. This technology al-
lows people to easily take and store numerous photos, angigé photos to distributed friends
and relatives over the internet. Yet, digital photos hage heany of the affordances for oppor-
tunistic face to face sharing within the home. In this thégsisestigate how new technologies
can encourage digital photo sharing in the home througls lialphysical memorabilia.

First, | present the design and implementation ofUSENIRS, a system that lets people
link digital photo sets to physical memorabilia. These metog trigger memories and serve
as social instruments; a person can enrich their storyrgelly moving the physical memento
close to their large-format television screen, and the@ata photos are immediately dis-
played. Next | present a study of families' practices of ghstharing and memento use, as
well as their reactions to the Souvenirs design. Finally-éxamine our design premises and
present a redesigned Souvenirs to better t the real pregtdé photo and memento use in the

home.
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Chapter 1

Introduction

Digital photography has largely replaced Im for home usehil¥ digital photos are easier
to exchange with distributed friends and relatives overihernet, they lose affordances that
facilitate opportunistic photo sharing and viewing wheoge are face to face in the home.
In this thesis, | consider and investigate new technolofgiephoto sharing in the domestic
environment. In particular, my goal is to investigate howtsyns can exploit links between
digital photos and physical displays of souvenirs and meassio encourage photo sharing. |
begin this chapter by discussing the background motivaiiumgwork. | then describe related
areas that form the context for our work. Finally, | state piheblems and goals explored in

this thesis, and give an overview of the remaining chapters.

1.1 Background

Digital photography has become increasingly popular. Thier good reason. It allows nu-
merous photos to be taken and stored, while minimizing codtressle associated with Im.
People are free to take more photos - increasing their chaihgetting a “good” photo, or
taking playful “candid” shots. They can select and edititfi@vorites for printing. They are
able to store photos without physical space restrictiomeyTIcan easily send photos to others
via email or cell phones. Indeed, it is impossible to know huwsv many photos are taken with
digital cameras per year [Norman, 2003].

While digital photography has revolutionized the way weetgkotos, we now must con-
sider how technology affects how people use their digitatpltollections. As noted by Nor-

man:

“The technologies of digital picture transmission, primgi, le sharing, and dis-

1



play are suf ciently complex and time-consuming as to pn¢weany people from

saving, retrieving, and sharing the pictures they chetisfNorman, 2003]

Once taken, digital photos are tied to current computingesys that shape and potentially
mar our ability to let photos “do what they do”. That is, dajiphotos have altered - and
sometimes even lost - many of the affordances that helpedecasd sustain the culture of how
we take, use, and share print photos [Chalfen, 1987]. Thiéecige for systems designers is to
provide affordances for the best practices that give piiot@s their value.

Of course, digital photos have their bene cial affordanasspecially for encouraging dis-
tributed photo sharing. Tools for sharing photos over thb,wéa email, instant messangers
(IM), social networking and photo sharing sites, as welhasaasingly widespread availability
of broadband internet in homes has made it easier than eggft give photos to distributed
friends and relatives, or even various web communities.

Still, many people nd that showing photos face to face in bweme is the most enjoy-
able way to share photos. In spite of the wealth of photosdtdigitally, many people rely
primarily on printed photo albums for sharing in this waydkFiich et al., 2002]. It is easy to
see why. Consider the family shown in Figure 1.1 as an examfhés family's print photo
albums are located in their living room on a public shelf.Hgs as part of a conversation any
family member can easily take a photo album off the shelf artd the living room table. They
can easily sit around that album, pointing to photos andudsiog them, and pass the album
around for a closer look (1.1a). In contrast, their social ofsdigital photos is awkward. They
now have to move to their father's home of ce, as the fathertfee primary photo-taker) keeps
the family photos on the computer located there (1.1b). $biting is not ideal for family
viewing. There is only room for one person to sit in front of ttomputer desk; the others
must stand, sometimes at an awkward angle or distance frerdigiplay. Additionally, they
must wait while the computer is booted up, the proper useswadds logged into, the desired

photos are found, etc. The result is that digital photo sigamay be excessively unwieldy, or



awkward and not as engaging as print photo sharing, or malyapgien (as opportunities may
not present themselves).

To recap, the problem is that digital photos are currenfigult to share face to face in the
home. The question then becomes: how can we design systatrenttourage opportunities
for face to face sharing in the home that are lost with digitabtos? One possibility is to
consider how the tangibility and physical location of otheme artifacts (such as displayed
souvenirs) create opportunities for sharing. Indeed, ohgisn could be to link digital photos
with other home artifacts. Norman hinted at this potentidiliSon in the juxtaposition of his
discussions of souvenirs and photos as memory evokingtsijjécrman, 2003]. Of photos he

says:

“Personal photographs are mementos, reminders, and saasituments, allow-

ing memories to be shared across time, place, and peop|sldorman, 2003]

Similarly, he discusses how souvenirs and mementos ared&u the memories they evoke:

“[A souvenir] is important only as a symbol, as a source of meynof associa-

tions.” - [Norman, 2003]

Indeed, displays of souvenirs or framed photos, such agur&il.2, are common in many
homes. This suggests that we might be able to exploit theezdimm between memory evoking
objects by using physical souvenirs as a link to digital pkot

As will be discussed in this thesis, we want to see how a sydesigned around this link
could situate and encourage digital photo sharing in theeno@ur aim is not necessarily to
supplant printed albums; we suspect the practice of pgraimd organizing subsets of favorites
into print albums will continue to be desirable. Howeveregi the wealth of digital photos
being taken and stored, it is worthwhile to consider ways &kenthese photos available for

sharing at home as well.
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Figure 1.1: Sharing photos in the home a) with print albumsyith digital pictures.



Figure 1.2: Souvenirs and photos displayed in the home.

1.2 Context

The context of this research is outlined in Figure 1.3. Bhgaslr work contributes t@Com-
puter Supported Cooperative WQIBSCW), a branch duman-Computer InteractiofHCI)
that considers how computing systems can support growatgctiVe consider the design of
systems to support face to face photo sharing in the home.

The widespread adoption of computers in the home has leadit@geasing interest iBo-
mestic ComputingOne result of this adoption is that artifacts and inform@agncountered in
everyday home life are increasingly becoming digital. Redeers have noted the affordances
location provides for managing paper-based informatiothénhome - e.g. providing cues as
to who it is for, allowing them to act on it in a timely fashicaind maintaining an awareness
of others' activity [Crabtree et al., 2003, Elliot et al.,@&). In contrast, digital information is
linked to personal computers, and can not take advanta@pesé affordances. Thudpmestic
Computingesearch often considers usidgiquitous Computingo move digital artifacts “off
the desktop” so they can be shared in the domestic enviranmen

Our speci ¢ focus is on photo sharing. Photos are an exanfidelomestic artifact that has



Ubiquitous Computing

Domestic Computing

Photo Sharing

Figure 1.3: Research context.

transitioned from being a primarily paper-based media tgiad one. Researchers have stud-
ied storytelling over print photos [Frohlich et al., 200Z2a6tree et al., 2004], and considered
how to improve affordances for sharing digital photos samyl [Lindley and Monk, 2006].
Our interest is in how digital photos can be situated in theaé@do encourage photo sharing.
More generally (although not pursued in this thesis), itl$® ossible that the solutions dis-
covered for digital photo sharing can be applied to otherekiro digital artifacts, e.g., sharing

of family digital videos, family documents, and so on.

1.3 Problems and Goals

This thesis addresses two main problems.
Problem 1: We do not have a suf cient understanding of current domegstctices with
print photos, with digital photos, and with souvenirs, tdidate and critique our design idea.

We do not know how the various affordances - of the domesttmgg of print photos, and of



digital photos - currently in uence photo sharing. Reséairt domestic computing suggests
physical locatiorof such artifacts is crucial to consumption of communiaatidormation. We
speculate this creates opportunities for photo sharingat®iunclear on if or how it applies.
We also speculate that physical memorabilia can link totaligghotos as memory evoking
objects, but do not know if and how they could be situated dradesd in the home such that
they could encourage opportunities for photo sharing.

Problem 2: We do not know how a system for photo sharing that links palysiemora-
bilia to digital photo sets can be designed to t in with dotiegractices.Such a system will
rely on its t to routines for its adoption and success. It ilear how and what souvenirs and
mementos are kept such that they would be amenable for us¢hgisystem. The system must
also accommodate for the ways families typically store dradestheir photos in the home. By
situating the system within these practices, we improvpatential utility.

| address these problems with two corresponding goals.

Goal 1: I will investigate domestic practices around photos andvemirs, as well as fam-
ilies' reactions to our design ided.will conduct a study using in-home contextual interviews
to build an understanding of these practices. First, | itigate how print and digital photo
technologies affect photo sharing in the home. Next, | itigage how families typically col-
lect, store, and share souvenirs in order to understand hesetitems are amenable for use
with our system. Finally, | guage families' reactions to #ystem to consider how it might be
adopted or improve(Problem 1)

Goal 2: 1 will build a prototype system to demonstrate our desigmjdand revise that pro-
totype to address challenges uncovered in the studyll build an initial prototype that will
act as a baseline for demonstrating our design rational@vging functionality to link physi-
cal souvenirs to digital photo sets for sharing. | will themsider issues challenging adoption
of the system revealed through the study, and address tmsesifeature requirements. | will

then build a revised prototype which exhibits these featurehe revised prototype will not



be formally evaluated, but will serve as an embodiment ofdmsign rationale and approach

(Problem 2)

1.4 Overview

This thesis is divided into nine chapters.

Chapter 2 provides a review of related work. The fundamental topied thform our
design and research approactangible, ubiquitous, and domestic computerg introduced
with illustrative examples. Following this, | present prigork on photo sharing (focused on
the home), as well as souvenirs and mementos. Within thesestbinclude cultural studies,
as well as related system designs.

Chapter 3 presents the initial prototype design and implementatiddcaVENIRS, a sys-
tem that links physical items to digital photos, and displ#lyose photos as a slide show. |
begin with a usage scenario that illustrates our desigomrrake. Following this, | give a de-
tailed description of our design rationale. Finally, | diss the implementation details of our
prototype UVENIRS, which was built to further explore the idea.

Chapter 4 details the methodology of a study we conducted to validatedesign ideas,
build an understanding of domestic practices around phartdssouvenirs, and elicit require-
ments for revising SUVENIRS. The investigations in this study included three stagesding
on different topics: print and digital photostége }, souvenirs and mementostdge 3, and
reactions to a video demonstration aySVENIRS (stage 3.

Chapter 5 presents the ndings fostage 1- print and digital photos. | rst compare
print and digital photos with regards to how families orgaai them, where they were located
in the home, and how they were accessible amongst family raenlnd for sharing with
guests. | then discuss the methods families use to sharegqhuiw these methods satisfy
different motivations, and how print and digital technaksgare amenable to these methods.

Of particular interest is how tangible prints are preferi@dshowing photos in the home, so |



nish by presenting a detailed look at reasons for this.

Chapter 6 presents the ndings fostage 2- souvenirs and mementos. In particular, |
describe a classi cation of these items into four grougsiectibles, personal accomplishment,
worn/consumedandtrip output Based on the physical properties, typical locations in the
home, and associated memories these classes exhibitusdiaow they may be amenable as
links to photos.

Chapter 7 presents the ndings fostage 3- system demonstration. First | describe aspects
of SOUVENIRS that families had positive reactions to. Then | discussdsghat families felt
might challenge the adoption oS VENIRS.

Chapter 8 begins with a re ection on the study results by revisitinglaying them into our
designrationale. | then describe several features forisioevof SOUVENIRS, which addresses
challenges noted by families and aims to improve how theesydfs in with observed domestic
practices. Finally, | describe the revised®/ENIRS prototype implementation, which exhibits
these features.

Chapter 9 concludes by re ecting on how | achieved the research goatl®st in this

chapter, and offers considerations for future work.



Chapter 2

Related Work

This chapter will introduce the literature motivating amtating to our own research. | begin
with overviews of tangible, ubiquitous, and domestic cotimau- these areas provide the foun-
dations for our system design. | then discuss research itogharing. This includes studies of
photo sharing culture, and systems for digital photo sigarirthe face to face or domestic en-
vironment. Finally, | discuss research in souvenirs and ergos, similarly including cultural

studies, and interactive systems that exploit such items.

2.1 Tangible Computing

Tangible computings concerned with integrating digital information into quinysical envi-

ronment primarily by augmenting our physical artifactshwdigital capabilities.

“[Tangible computing is] about awakening richly-affordgrhysical objects, in-
struments, surfaces, and spaces to computational medijdtimrrowing perhaps
more from the physical forms of the pre-computer age thamptégent”

- [Ishii and Ullmer, 1997]

TraditionalGraphical User Interface§GUI) provide graphical output on a at screen, and
are typically interacted with via keyboard and mouse. Intast, Tangible User Interfaces
(TUI) place more emphasis on both input and output to ourtaligvorld by exploiting and
augmenting the everyday physical world. If well done, suttkriaction will leverage people's

everyday life skills in interpreting and manipulating plogd artifacts.

10
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2.1.1 Tangible Bits

Ishii and Ullmer introduced the concept ©ngible Bitsas a primary component of Tangible

User Interfaces:

“Tangible Bits allows users to "grasp and manipulate' bitsthe center of users'
attention by coupling the bits with everyday physical otgesnd architectural
surfaces. Tangible Bits also enables users to be aware dfgoaend bits at the
periphery of human perception using ambient display medch s light, sound,

air ow, and water movement in an augmented spaeglshii and Ullmer, 1997]
Their investigations had three key aspects for design:

1. Transforming previously inert surfaces in the environtr{e.g. desks, walls, tables, win-

dows, etc.) into interactive computing interfaces.
2. Coupling graspable physical objects to relevant digifairmation.

3. Using of ambient media (e.g. sound, light, temperatuie) dor presenting digital infor-

mation to peripheral attention.

The ambient light display{Figure 2.1c) exhibits the rst and third aspects. The dagpb
based on a shallow water tank. The tank contains a oat thptiied by a solenoid, which
causes ripples of varying intensity in the water. Light isjpcted onto the water surface from
above, and is re ected onto the ceiling. This transformsdé#ing into a display creating a
subtle ambient effect as ripples in the water are re ectetth@light(aspect 1) Through this,
users can monitor an information source of their choosintherperiphery of their attention -
changes in the data are mapped to changes in the rippleiiytand visualized in the re ected
ambient light(aspect 3)

Phicons(Figure 2.1b) exhibit the second aspectpliconis a graspable object that serves

as a physical embodiment of a digital information “source®’, a handle to digital information,
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Figure 2.1: The ambientROOM prototype [Ishii and Ulimer9IP a) the room, b) phicons, c)
ambient light display on ceiling.

similar to an icon in a Graphical User Interface. The digitdbrmation coupled with the
phicon can be transfered to, and rendered by an informasimk™ (e.g. a display) simply by
placing the phicon near the “sink”. For example, consideitdly car in Figure 2.1b. When used
as a phicon as part of a tangible interface in the manufastuséce, the physical presence
of the toy car could serve as both a reminder and a link to chdsko an advertisement for
the toy car on the manufacturers' web page. The manufactordd then place toy car near
theambient light displaylescribed previously, which would visualize the web padwiggby

increasing or decreasing the ripple intensity.
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2.1.2 Augmenting Everyday Objects

Tangible Bits are the underlying mechanisms that link digiiformation and physical objects.
Augmenting everyday objedtsa more holistic view of what is created when these linkages
take place over physical objects with a well known set ofraffmces. Speci callyAugmenting
everyday objectss a branch of Tangible Bits that couples digital informatieith existing
physical objects encountered in day-to-day life [IshiiD8D The advantage of this approach
is that such objects are already commonplace, and will have £xisting associated meaning
or action that can be leveraged on to create an easily uodérsiterface.

An example demonstrating this is the musicBottles ingialtg[Ishii et al., 2001], which
uses common glass bottles as an interface. The installdéoronstrates that a challenge in
designing systems based on augmenting everyday objeaeisdning a metaphor for inter-
action that can be implemented reliably, that exploit tHerdinces of the physical object, and
will satisfy users' expectations. The metaphor used in oRsitles is that of the bottle as a
container; uncorking or corking the bottle will release ontain information. In this case the
bottles control musical instruments; an instrument tradkeard through speakers by uncork-
ing its corresponding bottle, and is silenced by recorkivgliottle. This metaphor was chosen
for its simplicity as more complex metaphors such as shatinppuring the bottle would have
been dif cult to reliably engineer. Visitors to the instafion quickly understood the metaphor.
However, affordances of the physical object do create dafiens: when a visitor tried to
cover the bottle with their nger or hand, they expected ttia$ would stop the bottle and
corresponding instrument.

The Audio Notebook [Stifelman, 1996] demonstrates how aergfiing everyday objects
allows users to build on their existing practices. Intenétadsettings such as lecture note
taking, the Audio Notebook builds upon an ordinary pen amepaotebook. It is augmented
with the capability to record digital audio, which is thenl@xed by the writing and page turns

as notes are taken on the paper notepad. Once recorded candi@ replayed by pointing to
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the area in the notes where it occurred. A small study of rakers revealed that the Audio
Notebook was enjoyed because it added functionality wHiavang people to take notes in
the way they were used to, rather than having to switch tolattablaptop for note taking.
LumiTouch [Chang et al., 2001] is intended to provide an éomatl link between couples
who work or live separately via linked framed photos. Framkdtos are commonly kept to
maintain an emotional link to loved ones. LumiTouch leveathis to create opportunities
for passive and active abstract communication. When a usgnys sits within proximity
of the LumiTouch, the system passively communicates tle@note presence by causing the
corresponding users' frame to glow. Active communicatian be provided by picking up and
squeezing the frame, which triggers ashes of colored lighte sent to corresponding users'

frame.

2.2 Ubiquitous Computing

Tangible computing provides the building blocks for a largesion for computing systems

known asUbiquitous computingAs de ned by Mark Weiser:

“Ubiquitous computing is the method of enhancing compuser oy making many
computers available throughout the physical environmienit, making them effec-

tively invisible to the user* [Weiser, 1993]

Ubiquitous computingor UbiComp, departs from the notion of the “personal” cotrpu
ers. Desktop PC's, and even mobile devices such as laptdpBAis, provide a single focus
for users' attention and act as agents through which comgusi accomplished. In contrast,
UbiComp attempts to make computing a seamless aspect ofvérgday world, allowing
users to béefreed to use [it] without thinking and so to focus beyond then new goals”

[Weiser, 1991].



15

2.2.1 Location and Scale

When Weiser presented his early UbiComp systems [Weis@4,]19e focused on two key
design aspects: location and scale.
Location encapsulates the idea that UbiComp systems should exb#itlbcation and

surroundings:

“Little is more basic to human perception than physical apasition, and so ubig-

uitous computers must know where they ard¥Weiser, 1991]

An example technology for this is the active badge - a weardbVice that identi es itself
to sensors in the surrounding environment, which in turavadl the system to know where
these sensors are located [Want et al., 1992]. Thus, peadl®elgects equipped with active
badges can be detected or tracked, opening up rich possibitir personalization without the

use of arti cial intelligence:

”...doors open only to the right badge wearer, rooms greaige by name, tele-
phone calls can be automatically forwarded to wherever #a@pient may be,
receptionists actually know were people are, computer itggita retrieve the pref-
erences of whoever is sitting at them, and appointmenteBasirite themselves”

[Weiser, 1991]

Scale encapsulates the idea that UbiComp will come in a varietyhaipes and sizes,
amenable to their speci c purposes. Weiser describes thisptays developed by PARC, each
scaled differently and each provide different sets of fiomality. Shown in Figure 2.2, these
are the “inch” scale Tab, the “foot” scale Pad, and the “yacHle Board.

The Tab (Figure 2.2a), is analogous in scale to the stickg;ramd can be used as a highly
portable storage of information. The functionally of a Tabricreased even further by incor-
porating active badge technology, allowing them to be tdck the environment. The Pad

(Figure 2.2b), is analogous in scale to a piece of paper, andbe used in a similar fashion to
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Figure 2.2: Differently scaled displays introduced by PAR®iser, 1993]: a) the “inch” scale
Tab, b) the “foot” scale pad, c) the “yard” scale board.

personal computers. Unlike personal computers, Pads aiedieidualized; there are many
of these and they are portable. They are meant to be grabledalsad at any time necessary.
The Board (Figure 2.2c), being similar in scale to bulletratd or whiteboard, can be used as
a shared display, such as in meetings.

The notions of location and scale described in these exangaleve as building blocks.
However, the power of UbiComp is only realized when many simhces are situated within
the environment. The next sections describe two effectsowimg computing “off the desktop”

and into the everyday environmemimbodied interactioandcalm technology
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2.2.2 Embodied Interaction

The concepts of embodiment and embodied interaction, ssclin full by Dourish, are de-

ned as:

“Embodiment is the property of our engagement with the winkt allows us to

make it meaningful”

“Embodied Interaction is the creation, manipulation, ankdasing of meaning

through engaged interaction with artifacts.[Dourish, 2001]

UbiComp and tangible computing create embodied interadbp grounding interaction
into the everyday world. Making computing “invisible” antdaaving people to interact with
it using everyday physical skills encourages a “direct” rapgh to interaction. As a result,
these interactions create meaning in the real world; thegases used to carry them out and
understand them are the same.

As an example, Pads can be used to spatially arrange docsioreatdesk, similar to paper.
These arrangements can create meaning: related docunaenite &ept together, documents
requiring immediate attention can be placed in the centthreofvorkspace, while others can be
placed out of the way. The arrangements can also be undérsyoathers. They might notice

a particular topic being worked on and offer assistancepyagg how busy their colleague is.

2.2.3 Calm Technology

Calm technologgonsiders how technologies that transition between pergland foreground
attention can create a calming effect [Weiser and Brown61.99

Typically, personal computing technologies require adnor foreground, attention. Infor-
mation is presented at a single point of focus (i.e. the sgreehich the user must explicitly
monitor. Information overload is caused when the amountfofmation that must be attended

to in this way increases; this in turn leads to frustration.
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Alternatively, a calm technology places information on flegiphery of attention. This is
encalming for two reasons. First, when placed on the pernypbfeattention, more information
can be attuned to without resulting in information overlo&dcond, information in periphery
attention can transition into foreground attention whes é@ppropriate to do so.

The ambientROOM shown in Figure 2.1a is a room that integraspects of Tangible
Bits to form a calm technology [Ishii and Ullmer, 1997]. Raesaer the example of the toy
car phicon and thambient light displayn the toy manufacturers' of ce; placing the toy car
near the display visualizes activity on the toy's advertisat web page. The subtle ripples in
the ceiling display allow the manufacturer to monitor thieormation in peripheral attention.
However, if a change occurs, such as an increase in actitigyjncreased intensity of the
ripples alert the manufacturer to the change. In turn, thay bming the phicon, and associated

information, to a foreground graphical display for a moréaded view.

2.3 Domestic Computing

Domestic computing looks speci cally at the design of tealogies for the home. Computing
systems are now commonplace within the home, for exampksppal computers, wireless
networking, always-on broadband internet connectiond,abile devices. However, these
computing systems, considered a sub-discipline of ulbgsittomputing, are often adapted
from technologies originally designed for the workplaced andeed much of the research in
computing systems has focused on the workplace until rgcgtindus, 1999].

Nevertheless, the proliferation of computing technolegrethe home has resulted in an
increasing interest in transforming the domestic envirentinto the “smart” home. In this
vision, embedded technologies augment the home, openipgsgbilities for context-aware
systems that implicitly interact with inhabitants [Meye&raRakotonirainy, 2003]. One exam-
ple is rooms that customize their actions according to iithats' preferences, e.g., in how

they provide lighting, music, pictures, television prags etc. Another example involves
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those who require assisted living, such as the sick or gidex. providing reminders to take
medication, and monitoring activity to alert caretakerewlssistance is needed.

Technology design for the home requires considerationafsalues, contexts, and issues
that differ from the workplace [Edwards and Grinter, 200ihddis, 1999]. To this extent, vari-
ous researchers have custom built homes as a testbed foagnglnew domestic technologies.
An example is the Georgia Tech Aware Home [Kientz et al., 2008lt to prototype “smart”
home technologies within a simulated domestic environrbgmreadily allowing devices and
sensor mechanisms to be installed throughout.

Ubiquitous and tangible computing ideas are common in ddmesmputing systems re-
search. Technologies are rendered invisible by seamle@sglgrating them throughout the
home, and context-aware “smart” systems make use of infitemabout their surrounding
environment to provide functionality. Much of this resdarelies on understandings of the so-
cial environment and practices undertaken in homes in aodgtoduce systems that t in with
existing domestic routines. The next sections consider $msial computing is used to build
understandings of domestic routines, and how this relategiquitous and tangible design

solutions.

2.3.1 Social Computing in Studying the Home

While useful as a testbed for domestic technologies, theratdl design challenges that can
not be adequately anticipated in custom built laboratorné®. These challenges include
technological concerns: introducing technologies inte-@xisting homes that have not been
custom designed for seamless integration, the lack of @syatiministrator in the home, and
increased expectations of reliability for domestic tedbgies [Edwards and Grinter, 2001].
Of particular interest to our research are two other chgbsrthat center on the social aspects
of introducing technology in the home.
The rst concerns how to design systems that tin with thempeay routines of families. A

cited example is the telephone, which was expected to befasedordination or emergencies



20

rather than socializing. Nevertheless, telephones in tmehhave been widely adopted for

conversing with friends and relatives. The challenge faigieers is to create technologies:

“relying on...the stable and compelling routines of the lepmather than supposi-

tion, company dictate, fad, or marketing[Edwards and Grinter, 2001]

The second challenge concerns how these new technologiexirand change the work
done in the home and their social implications. For examible,introduction of television
impacted the nature of parenting - parents now needed to leeneed with the amount of
television watching and whether particular programs apg@miate for their children.

These challenges highlight a need to be mindful of the s@spécts of the home when
designing domestic technologies. Indeed, various rekeescall for a methodology that in-
volves building an understanding of domestic routines forim the design of future systems

[Crabtree et al., 2003, Edwards and Grinter, 2001, O'Brieth Bodden, 1997].

“Only by grounding our designs in such realities of the homkkwe have a bet-
ter chance to minimize, or at least predict, the effects af teahnologies.” -

[Edwards and Grinter, 2001]

This position is part of a larger trend in system design nese&nown as social computing.
Social computing involves informing the design computiggtems with a sociological under-
standing of the context in which they are used. The role thieustanding plays in technology

design arises because:

“Computation is part of a richer fabric of relationships lve¢en people, institu-

tions, and practices that sociology can help us explor¢Dourish, 2001]

Social computing has typically employed ethnographic datkection techniques and eth-
nomethodological approaches to analysis as a means tongaghi into work practices. Work

practice refers to the methods people use to coordinategatdlfings done” on a daily basis.
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Without this insight, technologies based on a requirememdsdysis considering only the techni-
cal process for doing work can inadvertently hinder thesetpres [Dourish, 2001]. Extensive
research has been conducted developing insights into efad practice using ethnographic
observation. Currently, researchers are using theseitpasito build a similar body of in-
sights in the domestic environment‘ensitise designers and developers to the character of

“real world' household domains[O'Brien and Rodden, 1997].

2.3.2 Embodied Interaction in the Home

The link between social computing and UbiComp comes thrdagibodied Interaction As
discussed previouslgmbodied Interactiomeans the interactions between people and com-
puters become directly meaningful in the everyday worldsTinturn creates the opportunity
for designing systems that t in with the ‘real world' rouéis considered in social comput-
ing. As such, social and ubiquitous computing are commoassduogether in studying and
designing domestic computing.

For example, Crabtree et al. had families record commupitanformation coming in
and out of their homes, and what was done with that informdt@rabtree et al., 2003]. This
study revealed patterns of how information moved throughttbme, and that the various
locations used formed agcology of practicesllowing the information to be managed (i.e.
allowing them to nd, act upon, or display for others' attemt). Elliot et al. veri ed and
extended this in presenting the conceptoifitextual location§Elliot et al., 2005]. Contextual
locations describe how the very locations communicatioasevplaced in carried with them
meta-data allowing families to understand that info, i.éovit is for, when it must be acted
upon, and providing an awareness of the activities of othidrese studies highlight a weakness
of digital technologies in the home - while touted for thdafldies to provide rich information,
conventional digital information is tied to personal cortgs, and can not take advantage of
contextual locations to be understood.

These investigations motivate solutions based on ubigsiémd tangible computing. For
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example, the various locations used in information managemre prime places for situating
new displays [Crabtree et al., 2003]. Building on this, nagasg systems could then allow in-
formation to be sent to particular displays in the home iglkidvantage of the context provided
by their location [Elliot et al., 2007a]. Another solutiatd create information appliances that
provide an ambient display of appropriate information aejdeg on where they are placed

[Elliot et al., 2007b].

2.4 Photo Sharing in the Home

In looking to encourage digital photo sharing in the home research targets a speci c culture
around photography known &®dak culture whose practices were described by anthropolo-
gist Richard Chalfen [Chalfen, 1987]. In tlkdak culture photography is undertaken by
ordinary people (as opposed to the work of professional abdyist photographers), who use
photographs to participate lome modeommunicationHome modeefers to*a pattern of
interpersonal and small group communication centered adthe home; which is different
from mass modeommunication seen in media such as newspapers, magaeileggsion, etc.

Chalfen emphasizes storytelling as a dominant feature wfptwtos are interpreted and
shared withirKodak culturdChalfen, 1987]. He argues that the meaning of home modephot
is not communicated by the photos themselves, but ratheadb@mpanying stories re ected
on and told by viewers. Storytelling and discussion is etggtevhen showing photos, where it
can encourage continued participation by providing opputies for further photo sharing or
photo taking.

Chalfen's work took place before digital photography beeasommonplace, and the prac-
tices described assumed traditional Im camera and protitelogy. Although digital cameras
and internet photo sharing have changed the technologielvéd in photography, the notion
of Kodak culturds still relevant. Miller and Edwards [Miller and Edward€)®7] reconsidered

the practices oKodak cultureparticipants with digital photos. They found that websitas
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digital photo sharing, such as Flickr.com, are largely wpded byKodak cultureparticipants.
Rather, these participants often relied on printed vessfonsharing, but showed a preference
for using e-mail when sharing digital photos. This was htiied to a discord between the
affordances websites provide for sharing at a global lemet] theKodak culturedesire for
storytelling between close groups of friends and relatives

However, this is not to say photo sharing websites have ren beopted. Indeed, Miller
and Edwards described a new culture of practices emerginmdrthem, which they refer to as
Snapr culturdMiller and Edwards, 2007]. Whil&nappramay use photography to document
their lives in a similar fashion to Kodak culture participgrthey aim to share photos with the
online community rather than a small circle of family ancefrils through the use of photo
sharing websites. In this case, sharing relies less ontstling and more on aesthetics and the

art of photo taking.

2.4.1 Storytelling With Photoware

The termphotowarerefers to systems for photo sharing. Frohlich et al. prayidenapping
of the design space for photoware based on the groupwarevark [Frohlich et al., 2002].
Shown in Table 2.1, the framework delineates four areas atqware developmentco-
present sharing, archiving, remote sharjragdsending Our discussion of photoware research
will focus on work with co-present sharing aspects as it istmelevant to our own research.
However, we will refer to these areas in our discussion.

Much of the research on photoware involves studying and aiplg storytelling. An
example is the hand held StoryTrack device [Balabanovét.e2000] shown in Figure 2.3.
Stories are used as the organizational metaphor with saoitimported stories act as “rolls
of Im” from which photos can be selected to create authoreaies. StoryTrack supports
storytelling in both co-present sharing, and sending. Bepresent sharing, the form factor of
the device allows it to be held and passed around in much the say a printed photo would.

As well, the device is interacted with via a set of buttonkwaing shared control that would
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H SAME TIME \ DIFFERENT TIME \
Prints Shoeboxes
Slides and Projector Albums/Frames
SAME PLACE CO-PRESENT SHARING ARCHIVING

Photo viewing software andCD-ROM

devices PC Filestore
Photo Website
Telephone Mail
DIFFERENT PLACE || REMOTE SHARING SENDING
Application sharing Email attachment or website
Instant Messaging reference
Video Conferencing Internet photo frames

Table 2.1: Design space for photoware with example teclyieddor print and digital sharing
[Frohlich et al., 2002].

otherwise be dif cult on a personal computer. Additionallgice annotations (i.e. storytelling)
are easily recorded and associated with photos during €sept sharing, or when authoring
a story alone. Sharing and storytelling via sending is stepaas authored stories, including
voice annotations, can be packaged and sent to others.

Other researchers have examined co-present storytelligrgohiotos to elicit requirements
for photoware. Frohlich et al. examined co-present shaguemts of participant families over
the course of three months [Frohlich et al., 2002]. Pargictp reported this form of photo
sharing was the most enjoyable as it allowed them to relicestnow off their experiences to
others through the stories told. They also showed a strogfgq@nce for prints when sharing
in this manner - of 127 recorded events only 7 took place ohetgs displayed digitally.
Participants attributed this to the manipulability of psirwhich was an enjoyable factor when
sharing photos. 80 of these events were audio recorded atgzad, revealing two distinct
kinds of photo-talkstorytelling that occurred mainly when photos were shown to people who

were not present at the original event, aedhiniscing that involved“jointly "~ nding' the
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Figure 2.3: The hand held StoryTrack device [Balabanowa.e2000].

memory togetheramongst people who shared the experience.

Crabtree et al. investigated “embodied-interactionatiparties inherent in storytelling
around print photos [Crabtree et al., 2004]. Their work dsiibn the observation that co-
present sharing around physical prints was most enjoyalole,the manipulability of prints
played a role in this [Frohlich et al., 2002]. By studying skeproperties, their intent was to
leverage them to enhance remote sharing of digital photosbs$erving video recordings of
sharing events, their ndings centered on two embodied @spea uencing storytelling and
sharing:situated arrangementandgesturing Situated arrangementonsiders how physical
photos lead to aecology of practiceguiding the photo sharing event. For example, piles of
photos act asontrol centers their visibility and manipulability provides opporturgs par-

ticipants to direct (or redirect) the photo sharing evenfreak off into subgroups discussing
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different topics. Gesturingrefers to the ability of participants to point and orient fsoin
order to direct the attention of others.

The studies discussed so far have looked at sharing arowsicphprints as they were
preferred for co-present sharing. Motivated by the pojtylaf digital photography, Lindley
and Mark sought to study co-present sharing around curigitalddisplays to determine how
suitable affordances for sharing in this manner could beigea [Lindley and Monk, 2006].
Through interviews with participants about their photorsigaexperiences around both digi-
tal technologies (i.e. personal computers, TV), and prihiesir ndings illustrated three key
issues: affordances fenjoymentconversationandcontrol. Forenjoymentparticipants liked
viewing photos on large, high-resolution displays, butikisl the need for crowding around
a laptop or monitor when showing to larger groups. Also, trespnce of many similar shots
taken with digital cameras could make sharing boring. demversationprints were preferred
for facilitating the interactions discussed previously@rnabtree et al. [Crabtree et al., 2004].
Additionally, social rooms (e.g. the living room) were prekd as they provided an environ-
ment suitable for conversing. Also, slide show modes fomshg digital photos were seen to
inhibit conversation by restricting the ow of sharing. iy, for control, while participants
liked that control in sharing prints was distributed amadrigge group, the potential this posed
for subgroups breaking off and discussing different photas seen as problematic. Showing
photos digitally was seen as advantageous in this respgcat the same time placed control

into the hands of one person.

2.4.2 Archiving

While our research looks to encourage co-present sharitng inome, archiving and organiza-
tion practices are worth considering as they affect how ghate made available for sharing.
Frohlich et al. presented a look at families archiving gcast with print and digital photos

[Frohlich et al., 2002]. Archiving prints mainly involvetie culling and placement of photos

into albums. While organized albums were desirable, this avgedious and time-consuming
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task. Often a minimal preliminary effort to organize the fwsowas undertaken on receiving
them, with the intent of adding more detail (e.g. captionitates, etc.) later. However, this
work was often left undone, and details would be forgotteher& was hope that digital sys-
tems would help, yet digital photo organization was minimalost commonly folders were
used similarly to print envelopes. It was speculated thatdbuld be because families had not
adopted digital as their main form of photography (the stisak place in 1998).

Subsequent studies have shown similar ndings. Rodden aoddvétudied how partic-
ipants used various organization features in Shoebox, idabjghoto management system
[Rodden and Wood, 2003]. Shoebox allowed participants ¢g@amize photos into rolls, and
these were mostly used to separate photos into events odperi time in much the same way
folders were seen used by Frohlich [Frohlich et al., 2002je Software also allowed more
advanced features. Photos could be annotated via typeakesgand voice recognized) de-
scriptions. These descriptions allowed text query, andygrenalysis allowed query by visual
content. Yet, it was found that these advanced features seddem used. Rodden and Wood
noted that adoption may have been affected by unrelialilitpnage analysis, voice recogni-
tion, and the implementation of Shoebox. However, they s{igulated searches for particular
photos based on details may not be as necessary as simplgibgoay approximate time or
event.

Other researchers have continued to look at how peopletsa@aat browse their photo
archives. Kirk et al. examinephotowork- the organization and management people do to
make their digital photos ready for sharing [Kirk et al., BpOThey found a similar reliance
on the simple date/event based folder schemes. They n@epebple could easily narrow the
search space for photos: recent photos were browsed mest aftd the folders could be used
to further narrow the search to a particular time or evenntl®g et al. noticed two patterns
of behavior in browsing photo collectionsatis cing, andsidetracking[Bentley et al., 2006].

Satis cing is when photo searching is stopped when a “good enough” ghdtund, rather
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than continuing to search for a more optimal particular ph@&idetrackingis when photos
encountered in searching change the direction of the sgaratiding opportunities to browse
for photos that may have been forgotten or were not the aigmtent of the search.

These results suggest that query searches for speci ¢ phufty not be necessary for
personal/family photo collections. However, this is nos&y that simple date/event folder or-
ganizations are entirely adequate with no potential foroapment. Cui et al. suggest that im-
proving affordances for annotating digital photos coulgiove organization [Cui et al., 2007].
Their system, EasyAlbum, looks at combining automated facegnition and clustering with
user input to ease the task of annotation. Their ndings shioevsystem does reduce the
workload of tagging photos, but it remains to be seen how susizstem would be adopted
in practice. The debate regarding the need for more sopaistl organizations is outside the
scope of our research, but the persistence of simple tiraefeschemes will be of interest in

our consideration current practices with print and digitabtos.

2.4.3 Photo Displays

While photo frames are listed as archiving in the photowaaenéwork (Table 2.1), photos
displays in the home can be considered as a means for botiviagchnd co-present shar-
ing. Kim and Zimmerman investigated photos displayed inttbe, and social interactions
around them. In particular they noted two categories of @hiigplays that had different po-
tentials for social interactionformal, andinformal. Formal displays refers to professional
posed photos (e.g. graduation photos, family portraits).eWhile these offered potential to
start conversation with guests, it was the personal andid¢amirmal displays that provided
greater opportunity for storytelling.

Swan and Taylor looked at particular examples of photo digpland how their arrange-
ments and properties convey meaning to home inhabitantgusexts [Swan and Taylor, 2008].
For example, the positioning of two framed photos - one pramily visible, one somewhat

obscured - can relay a message of the relative importanceglan them. The message may
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or may not have been intentionally created, but neverteadesfacts of print photo displays
in the home can convey impressions of the home and affecttdingtelling narratives given
around the displays.

The motivation for both these investigations is that whiigitdl cameras and storage of
digital photos on computers has become commonplace, theeelieen few new technologies
for displaying digital photos. Thus, they aimed to uncovgpexts to consider in designing
novel photo display technologies for the home. Howeversthaal aspects revealed in their
investigations is relevant to our work, as displayed phatothe home can serve a similar

purpose to displayed souvenirs and mementos.

2.5 Souvenirs and Mementos as Memory Evoking Objects

In Chapter 1 we mentioned Don Norman's discussion of theevalusouvenirs as memory
evoking objects [Norman, 2003]. A study by Csikszentmihahyd Rochberg-Halton supports
this [Csikszentmihalyi and Rochberg-Halton, 1981]. Amaéimg most cherished objects in the
home, they categorized objects valuednasmentos, recollection, heirloomasnd souvenirs
as valued for their associated memories. However, theik vemked a detailed discussion of
these objects, instead looking at the broader meaningsearse ©f self created by objects in
the home. A focus group study to de ne “souvenir” turned upagiety of potential mean-
ings: objects symbolizing relationships between peoplecgs, moments, etc., objects that
have emotional value, or objects used to evoke memories.eMenvall de nitions involved
“physical objects to which memories are attachddan den Hoven and Eggen, 2005].
Because of their role in evoking memories, various resegischave considered using sou-
venirs in tangible computing systems to support recolbectA focus group and questionnaire
study showed positive results for such use [van den Hoverktggen, 2005]. Participants’
most valued souvenirs were often kept in the living room, emede on display. Of 30 par-

ticipants, 22 reported having media related to their moktegasouvenirs - photos were most
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Figure 2.4: Photo Browser [van den Hoven and Eggen, 2003]lirdes between physical sou-
venirs and digital photos for memory recollection.

common, but other souvenirs, music, video, etc. were redort

An example system built around photo and souvenir linkirgnifar to ours) is Photo
Browser [van den Hoven and Eggen, 2003], shown in Figure &ch is a hand held de-
vice used as part of an in-home environment for memory recttin. The device provides
an interface for browsing photo collections, as well as amsda send individual photos to
alternate displays (e.g. a digital photo frame or TV). Aslwehoto Browser can recognize
physical souvenirs. Users can then drag individual phaidsetassociated, or browse the set
of associated photos. While Photo Browser links physicaleairs to digital photos, the fo-
cus of the research was for memory recollection rather tlmanthe system could be used to
encourage photo sharing.

A different take on the use of souvenirs for memory recoitects shown in the Memory
Shelf and Anniversary Plinth systems [Frohlich and Fen2€07]. The Memory Shelf (Figure
2.5a) uses physical souvenirs as links to audio messageswAnessage can be recorded, or
existing messages can be played back by placing souveningshelf. The Anniversary Plinth

(Figure 2.5b) associates text descriptions to physicalesaius to produce a printed record their
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Figure 2.5: Memory recollection with physical souvenirsdiich and Fennell, 2007]: a)
Memory Shelf, b) Anniversary Plinth.

history. Noting that the meanings associated with a souwam change, text descriptions can
be added over time (e.g. information from the manufactutate of purchase, notes from
previous owners, etc.).

Memodules is a technological framework to create tangierfaces for memory recol-
lection using personal objects [Mugellini et al., 2007].eTframework has three components.
First, the’Lay and Play' (Figure 2.6a) allows objects tagged with RFID tags to begatzed
and photographed for use with the system. SecondAtt®n Builder (Figure 2.6b) used
to program scenarios linking physical objects to digitdiats and information (e.g. linking a
souvenir to a slide show of photos). Third, is lemodules Consol€2.6c¢) for acting out sce-
narios, which provides RFID readers to recognized tagg¢ectd) as well as various sensors
and and LCD display to interact with the system (e.g. to $thobugh photos). Memodules
can be used to build systems using physical souvenirs, ssithoge previously discussed.
However, the goal of the framework is to encourage explonatof such systems, rather than
focusing on how particular applications (e.g. linking pdeto souvenirs) might be used in

practice.
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Figure 2.6: The Memodules framework [Mugellini et al., 2D# creating tangible interfaces
using personal objects: a) Lay and Play, b) Action BuildgMemodules Console.

2.6 Summary

The rstthree sections of this chapter presented the ittlial foundations for our workian-
gible computingenables everyday physical artifacts with digital cap#ibgi The result is that
interfaces can leverage on users' existing skills in intetipg and interacting with them. This
approach provides building blocks fabiquitous computingvhich seeks to make computing
a seamless part of the everyday world. We then turned ountetteto domestic computing
where researchers are usisgcial computingdeas to understand the home in order to de-
sign technologies that t in to its social environmelmbodied interactiomprovides the link

between social/domestic computing and UbiComp. When céimgpis integrated into the ev-
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eryday world, interactions with it become intelligible tthers. In turn they become integrated
in the social environment.

The remaining two sections focused on work related to oucisparea of research - en-
couraging photo sharing through physical souvenirs. Weudised the importance of story-
telling in Kodak culturephoto sharing, and how it continues to play a role in the dgualent
of photoware. While studies have looked at how affordancestbrytelling and photo sharing
events are provided with prints and digital photos, we dohase an understanding of how
photo sharing is motivated and can be encouraged or dispediia the home. We have seen
work on archiving practices, but we do not know how they beidigto and affect potential
opportunities for photo sharing.

We have also presented a look at how displays of photos cami®esocial instruments in
the home, and expect that souvenir displays can play a sinike. Research has shown the
power of souvenirs as memory-evoking objects, and lookedédhem as links to digital infor-
mation (such as photos). While these systems aimed to sumganory recollection, we wish
to build upon this work by examining how souvenirs displayethe home could encourage
digital photo sharing. We have seen some information on loawenirs are dispersed through
the home, but we do not suf ciently understand what kindskaet, and how they are situated
in the home so that they might be amenable for use in such emsyst

In the next chapter, | will discuss a prototype system builttiee foundations discussed
in this chapter. We use this system, which links physicalveaurs and mementos to digital
photo sets, in order to further explore these issues in g stescribed in Chapter 4. Chapters
5, 6, and 7 present our study results, which validate anahextee understandings of domestic

photo and souvenir use presented in this review.



Chapter 3

Souvenirs: Sharing Through Tangible Forms

In this chapter | will discuss the rationale for and desigrSoUVENIRS; a system that en-
courages face to face digital photo sharing in the hom@U\&NIRS is inspired by previous
research in the elds of ubiquitous, tangible, and domesbimputing - it is designed around
the premise of using physical souvenirs and mementos gespldroughout the home as tan-

gible icons linking to sets of digital photos.

3.1 Usage Scenario

In order to illustrate the design rationale motivatinguU&ENIRS | will present a scenario
describing how we envision the system could be put to useenctintext of the domestic
environment.

To introduce our scenario, consider Bob. Bob has just rethilmome from a two week
vacation wherein he and his wife, Alice, went hiking in AlaslOver the course of his hikes he
took many photos with his digital camera. Additionally, relght home a peculiarly shaped
rock he found on one of his hikes. This is something he custiyrdoes, where he collects a
souvenir from his various hiking trips for displaying in thieme.

After returning home, Bob transfered the photos from hiseanmto a folder on the media
center computer connected to a large plasma display invimg lfoom (i.e., the home TV). He
has ®UVENIRS set up on this computer, and decides to link the photos frahikie to the
rock he has collected. The actual rock will be displayed @hith other rocks and photos he
keeps on a shelf in the living room. Bob rst af xes an RFID taticker to the rock, which
allows it to be recognized by the system (Figure 3.1a). Ha thrags the folder of photos on

the computer into the @UVENIRS window, which marks the photos as a set within the system

34
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(Figure 3.1b). Alternatively, he could have built the setdogigging individual photos into the
window, rather than using all the photos in an single fold¢aw that the photos are in the
system and the rock has been tagged, he simply places thenottle SUVENIRS sensor
base next to the display. The tag is recognized by the sysBewause the system has not
seen this tag before, it brings up a dialog asking if he woiklel 1o link the photo set to the
souvenir. It also allows him to give the photo set a name (f@@ulc). He links the photos to
the tagged rock, and closes the 8/ENIRS window on the computer. He then places the rock
on the display shelf (Figure 3.1d); thus completing thesghaocess to create the link.

Later that day, Alice returns home. She notices the rock¢lwBiob placed on the display
shelf. They begin to discuss the trip, and Alice asks if shddsee how the pictures turned
out (Figure 3.2a). Bob places the rock over the sensor bdsetaf on the rock is recognized
by SOUVENIRS, and a slideshow of the pictures is immediately shown on tagnpa display
(Figure 3.2b). Bob and Alice watch and reminisce about tipg(Eigure 3.2c).

A few weeks pass, and one evening we nd Alice has invited hientl Mallorie over
for wine and cheese. Mallorie is an avid hiker as well, and toes that she is considering
possible destinations for a vacation she is planning ansl Ak&e if she has any suggestions.
They get to talking about Alice's recent trips, and Alice riens Alaska. Mallorie is intrigued,
and so Alice decides to show her some of the photos from the Adice takes the rock from
the display and places it over the sensor base, bringingauptbtos. As the evening continues
they discuss some of the other trips Alice has been on, are Alings up photos from various

places using the other souvenirs on the display shelf tevetthem.

3.2 Design Rationale

The usage scenario presented previously is useful for moudsion as it demonstrates not
only how the system works, but also contextually illustsaderr design rationale behind how

SOUVENIRS can encourage digital photo sharing in the home. A techmiestription of the
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Figure 3.2: Scenario demonstrating photos sharing witbh\&NIRS
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features of the prototype system and its implementatiohheilpresented in a later section;
in this section | will describe the ideas behind our desigionale, referring to illustrative

examples in the usage scenario as appropriate.

3.2.1 Opportunistic Sharing Through Tangible Mementos

Perhaps the most prominent aspect oUSENIRS is the use of tangible mementos as links to
digital photo sets. In Bob's case, the rock from Alaska beesa symbolic link to the photos
from the trip; however, as it is a physical item it can be pthoe display in the home, just
as any souvenir might routinely be displayed. Because of Bob's family are able to take
advantage of the rock's location and visibility, allowirfgein to access the digital photos in
a way that we believe allows photo sharing to occur natunalthin the social face-to-face
setting of the home.

We speculate that a physical memento can become a handlésfdaydng a particular
digital photo set. In this way, it acts similarly to a URL oraghical icon; where a sim-
ple handle provides access to rich sets of information octfanality. Based on Norman's
[Norman, 2003] discussion that describes souvenirs antbplas memory evoking objects, it
seems reasonable to assume that a physical memento coultdllyabe linked to a photo set
by the shared memories they evoke. When the memento is ptexcdigplay in the home it is
something for others to notice. It can then act as a converspiece leading to recollection of
the associated memories or storytelling. In Bob's casehppens when Alice comes home
and notices that the rock has been added to the display simelfduring Alice's discussion
with Mallorie about trips. The result is that the souvenioypdes a lead-in for opportunistic
photo sharing, which can then be easily invoked throughyktem.

Of course, opportunistic photo sharing in the home can a¢seupported through paper
based solutions; framed photos placed on display, or pHbtores located where they can be
easily and quickly brought out to show guests. However, drnthe bene ts that has made

digital photography successful is that it allows peopletetand maintain more photos, which
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would be costly to print and time-consuming to organize iattums. While subsets of the
photos taken digitally may still be selected for printingople are taking and storing photos
increasingly with digital vs. Im [Kirk et al., 2006]. Our ient with SOUVENIRS is not to
replace prints for sharing, but to augment it by allowing feisdrom the digital collection to
be made available for sharing without having to print andaaige them all.

Our design rationale leverages the opportunities for pkb#ring raised by the souvenir
and memento displays kept in the home. Arguably, thesealisglitems could provide a lead-
in to conventional photo sharing as is, where people coultttuexisting methods to bring up
and show the related digital photos (e.g. to move to a compogon, nd the photos...etc.).
The SOUVENIRS design also involves aspects that aid the transition intgiharing within

the home setting over the conventional methods. Thesetaspididoe described next.

3.2.2 Shared Access

In many family homes the family photo collection is relevamtall family members - any of
whom might wish to access them to share with a guest. Fordtiappen, all family members
must know about and be able to access the photo collectioi. phint collections we believe
this is a simple matter; they are easy to access, and dueitghysical location in the home
most family members would know where they were kept.

On the other hand, shared access to digital collections malyssouraged as a result of the
single-user nature of current personal computers. Setgéldphotos are likely to wind up
being kept under a personal user account belonging to whoeyanized them. This can pose
problems for shared access; anyone wanting to show the phaist know how to access the
account (which may be password protected), and would trsenreded to know where and and
how the photos had been organized in the lesystem in ordestt@eve them. While restricting
others' access may not be intentionally desired in this,aasestill unlikely that other family
members would be able to access the photos on their ownnthisii diminishes opportunities

for sharing.
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An advantage to the design ob8VENIRS is that shared access can be achieved through
the use of displayed mementos. Similarly to print photo mdbuthe physical location of these
items in the home allows them to be accessed by anyone. Tlilssgated in our usage
scenario when Alice brings up the photos from Alaska to shmwlallorie. Although Bob
had originally organized the photos, she is able to accesn thith the displayed rock. She
does not need to know how to access Bob's account, or wherevigiit have put the photos
within the le system. The same is true for any of the otherksothey have displayed; it no
longer matters whether any particular photo set was orgdniy Bob or Alice, as both are

now capable of discovering and showing them.

3.2.3 Technological Delays

Another aspect of the@JVENIRS design is that delays that may occur in managing the tech-
nologies to show digital photos are minimized - delays thabwelieve act as barriers to oppor-
tunistic photo sharing in the home.

Some of these delays are the result of navigation problenasdigital photo set is desired
for sharing, the person showing the photos must navigatgfir the le system, or photo
managing software, often needing to search through patgntong lists of folders, sets, or
even individual photo les to nd the desired photos. Thisxdae a tedious process, which is
particularly so if the location of the photos has been famygtor is unknown to the person
trying to nd them.

Additional delays can occur simply because the technolsgyoi ready for immediate
photo sharing. If sharing on a personal computer, this celude time spent booting up the
computer system, or logging on to the desired user accoust, Ance the photos have been
located, there may be delays in invoking and navigatingu@ihahe correct application to start
a slideshow of the photos.

We suspect that these delays will be undesirable, partlgidance others would be watch-

ing. As such this might make people reluctant to show digitedtos, or make the event boring
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for guests. With SUVENIRS, these delays are minimized. In Bob's case, when Alice asks t
see the photos, he is able to bring them up immediately byingabe rock over the sensor

base.

3.2.4 Social Setting

Finally, SOUVENIRS is designed to t in to the social setting present in the dainse=viron-
ment. It does this in two ways: through its location, and tigiothe display.

Firstly, personal computers in homes today tend to be kepbine out of the way corner,
such as in a home of ce or den. These locations are not tylgiaakd for entertaining guests;
thus guests must be brought to this area in order to be shoastoplkept on the computer.
This can be interruptive in itself, but these areas lack thrai$hings and space required to
comfortably accommodate onlookerso@/ENIRS, on the other hand, places photo sharing
in the living room - an area that is suitable and commonly Udse@ntertaining guests. This
encourages opportunities for photo sharing as it is readifijlable where people already are,
and it allows everyone to watch in comfort. Such is the caske Mallorie and Alice; they can
continue to enjoy their wine and cheese as they browse theugdnike photos.

Additionally, SOUVENIRS is intended to make use of a next-generation large televisio
display, which are becoming increasingly affordable andimmn in the home. Such a display
allows more people to comfortably view the photos than waulgpical computer monitor

designed for a single-user.

3.3 Prototype System

To demonstrate the @JVENIRS concept, we implemented a prototype of the system. This
prototype was used in a video demonstration showing howytkies worked in the context
of the home. This video will be discussed further in the néndpter, which discusses the

methodology of a study we conducted where the video was wsedrbduce the system to



42

participant families. In this section | will describe therthware and software implementation

of the prototype system.

3.3.1 Hardware Setup

The hardware setup for our prototype system consists of:

1. Standard PC and large plasma display.The basic components of the system are a stan-
dard PC connected to a large plasma display. The photos todsedswith the system are
stored on the PC, which also runs the 8/ENIRS software. The PC and display are kept

in a living room, providing a social setting for photos to h@an.

2. Sensor base.A sensor base is connected to the PC via USB and kept near gpkayi
The sensor base provides a surface to place tagged objdmgéoognized by the system.
Inside, the sensor base contains a Phidget [Greenberg tmhefEj 2001] RFID reader and
a USB hub. The RFID reader allows the system to detect thesthgbjects placed on or
waved over the sensor base. The USB hub allows other degigels,as the scroll device,

to be connected to the PC through the sensor base.

3. Scroll device. A circular touch scroll device is also connected to the PQU&B (through
either the hub provided in the sensor base, or another hlall(SB port), and allows users
to scroll through a photo set, or toggle automatic slidesimmde. The scroll device consists
of a Phidget circular touch component contained within adedlcase allowing users to

comfortably hold and use the device.

4. RFID tags. Clear thin sticker-backed RFID tags are used, which canyelbsiaf xed to

objects used with the system.

As we aimed the design of our system at the domestic enviroyme hired an industrial
designer to build custom cases for the external hardwanesitehe sensor base and scroll

device. These cases were built to enclose the underlyinggBhhardware and provide the
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required functionality in an aesthetically pleasing waiglsas would be acceptable for use in

the home.

3.3.2 Software Implementation

The software for the system was implemented in C# using .MBd@,makes use of the Shared
Phidgets toolkit [Marquardt and Greenberg, 2007] to conteethe hardware Phidget devices.
The software is functionally simple, providing an intedasimilar to conventional slideshow
software (shown in Figure 3.2b). We chose the slideshow dbras it is typically seen as
standard in current digital photo sharing software. Othspldys that could provide a more
exible ow for browsing activity may be worth consideringdowever, our focus concerns the
social practices around initiating photo sharing in the Bprather than browsing. Folders of
photos or individual les can be added to the slideshow byydnag and dropping them in the
slideshow window (as in Figure 3.1b). The photos in the setlsan be scrolled through using
either the circular touch device or the on screen forwakard arrow buttons, or played
in an automatic slideshow by double-tapping the circulactodevice or using the on screen
play/pause button. The system differs from conventiondeshow software; when an object
with an RFID tag that has not already been linked by the sygeatatected by the sensor base,
a dialog is shown allowing the set of photos in the slideshamdaw to be named, saved and
linked to the RFID tag.

When a folder of photos is dropped in the slideshow window,df5stem looks for image
les within the folder, and adds the le path for each imagehe slideshow play list. Similarly,
if an individual image le is dropped, the system appends ta@ath to the play list. The set
is saved by the system when it is associated with an RFID tdgaeen a name. The library
of sets stored by the system is maintained in an XML le. A sienpxample showing how a
set is represented in the le is shown in Figure 3.3. The ssttiva properties, the name and
associated RFID tag identi er. A list of all the photo les t®ntained in the set, recorded by

their location in the lesystem. Internally, the system daet move or modify the original
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Figure 3.3: Example XML listing for a photo set.

photo les in any way; when a set is retrieved, the system $mopens the images from the
locations listed. Of course, this scheme assumes the aligirages will not be removed; if
an image is removed, its le location will no longer be valithe system makes no attempt to
resolve this, so any invalid image les will be skipped whaawing the slideshow. To invoke
a slideshow, a linked object must be detected by the senser. bEhe system checks if the
RFID tag identi er is associated to a set in the XML le, andalds the photo locations from

the matching set into the play list for the slideshow.

3.4 Summary

In this chapter | have presented motivation and design idehsd S UVENIRS, and a proto-
type implementation that was built to allow us to further lexe the nuances of such a system.
Our design is motivated by prior research, and indeed thg permise of systems linking
digital photographs to physical memorabilia has been cened by tangible user interface re-
searchers [Mugellini et al., 2007, van den Hoven and Egged5R However, our interest in
exploring the idea concerns what it might mean to have tratesy available for use within the
domestic environment, and this is re ected by motivatiansur design rationale.

This design rationale has been inspired by recent trendsnmedtic computing research,
which suggest that moving computing “off the desktop” usidgquitous and tangible sys-
tems may be bene cial in promoting digital information usethe home [Elliot et al., 2005,

Crabtree et al., 2004]. With@@JVENIRS we are considering how this might be the case specif-
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ically with digital photos. It is worth noting that our intewith this design is not to re-create the
affordances of print photo albums with digital photos. Ratlour goal is to explore how links
to physical memorabilia can mimic some of the social prastiaround sharing that are lost
with digital photos, and to consider how new practices megherge around this affordance.
So far, this chapter has presented our case for the systemafdesign rationale standpoint.
To further this research we need to build an understandineoturrent practices families
have around their photograph and memento collections ieraxl verify our rationale and
consider how SUVENIRS might t in with these practices. In the next chapter | willggent

the methodology for a study we conducted to ful Il this oljjge.



Chapter 4

Studying Photographs and Souvenirs Within the Home -

Methodology

In the previous chapter | presented a description of @W\AENIRS system. The design ratio-
nale behind SBUVENIRS was motivated by previous literature in the elds of ubiquis and
domestic computing, where our intent was to situate digiteltograph collections within the
physical environment in order to promote photo sharing dradesd access to photo collections
within the home. Yet we need an understanding of familieatfices around the storage and
sharing of print and digital photos, and of souvenirs and er@os. Without this understanding
we cannot evaluate and critique the /ENIRS design. To address this, we conducted a study
concerning people's practices with photos and souvenitisizvthe home. The methodology
used in our study is more akin to a requirements analysis atique of the system, rather
than a strict evaluation. That is, the aim of the study was ashnto observe families' current
practices, look for opportunities for the system to t indespeculate on how the system might
be adopted in the home, as it was to determine if participideed or disliked the idea. This
chapter describes the methodology used in our study, whbsexjuent chapters discuss our

results.

4.1 Study Goals

The purpose of our study is to build an understanding of cidemestic practices surrounding
the storage and sharing of photograph and souvenir caletiFrom this understanding we

will later critique the design of SUVENIRS. We had three speci ¢ goals for the study:
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Goal 1: Examine how families manage, display, and share their pridtdigital photos,
and understand what advantages and dif culties they erteoum doing so. In particular, we
want to know how the migration of photos from a primarily pio a primarily digital medium
has affected how family members share photos within the hame how they share access
and knowledge of family photo collections between eachrotielditionally, we wanted to
discover what dif culties and advantages participantsdoh the various ways they shared and
managed their photo collections. The intended outcomeisfgbal is to verify the problem
motivating >UVENIRS, i.e., that current digital photo management strategieddriin-home
photo sharing and shared access to photo collections.

Goal 2: Examine how families collected souvenirs and mementos gilsas how and why
they are stored and displayed within the home. With this gaailvanted to understand what
kinds of souvenirs and mementos are typically collected vamy. We want to see where these
items are stored, and how they are placed on display witlmtme. The intended outcome
of this goal is to understand this use, which would allow usgeculate on the suitability of
these items within the @UVENIRS concept.

Goal 3: Gather reactions of families to the use af8/ENIRS in the home. We want to
learn how families might consider usingp8VENIRS; what kinds of photos they might link,
what objects they might use, or how they might use the systeshare photos with others.
We also want to see what families liked about the system, #saw@/hat changes or additions
to the system they might suggest. The intended outcome ®1gthal is feedback to help us

evaluate ®UVENIRS and generate design ideas for revising the system.

4.2 Participants

Our study results were gathered from 20 participant hom#smihe city of Calgary, Canada.
Participants were recruited by email from lists of homeg fhaticipated in prior domestic

studies conducted by our research lab. The homes wereestlecspan a range of lifestyles
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that included a variety of occupations (e.g., dentistsggade students, bank managers, etc.),
household sizes (ranging from from two to six members), ayes from teenagers to adults
in their 50's). Children under 14 were not interviewed duetioical concerns in dealing with
minors.

The selection of participant homes was intentionally dasevard families (rather than
singles or casual roommates) in order to obtain the mostaeteesults with regards to within-
home photo and souvenir practices. We believed that fasnieuld be more likely to share
photographs within the home, and also that their sharedaah of photos would be relevant
to all family members (i.e. the “family photos”). Thus, fdgnhouseholds were selected
consisting of couples without children, or families withraany as two children and included
as many as two grandparents. Additionally, participant &®mwere selected where at least one
family member took digital photos on a regular basis andestphotos in the home.

When scheduling homes we tried to nd times where all familgmbers would be avail-
able to participate. While this was not possible in somesasest of our sessions did include

all family members.

4.3 Contextual Interviews

Our study methodology was based on semi-structured carateixiterviews. As described by

Beyer and Holtzblatt [Beyer and Holtzblatt, 1998]:

“Contextual techniques are designed to gather data frontaraers in the eld,
where people are working or living. Contextual Inquiry is @ld data-gathering
technique that studies a few carefully selected indivisuraldepth to arrive at a

fuller understanding of the work practice across all custosy

For our study, interview sessions of approximately one howuration were conducted

within the homes of participant families. During these sasswe asked families about their
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photo and souvenir management and sharing practices, aatved a tour of the locations

where photos and souvenirs were displayed or stored. Theviatv and touring sessions were
semi-structured in order to be opportunistic. We often usedjuestions to probe participant's
actual context, asked if we could be shown a particular ctia or display as it came up in

the interview, or were able to interview participants aboaltections or displays as we came
across them in the tour.

Contextual Inquiry typically involves researchers obgegwork practices as they are hap-
pening. However, in our case it was infeasible to schedukerviews in order to directly
observe photo and souvenir collections being organizedshaded; organization is typically
an ongoing process and may be infrequent, and the sharimgsewe are most interested in
are often serendipitous. Despite this, there were severa ts to conducting the interview
sessions within the context of participant homes. We wele tabgain a rst-hand view of
where participant collections were stored and displayedimitheir homes without relying on
participant descriptions of these areas. Also, in beingvshie collections we became in-
volved as observers in a sharing event, and while these wieiadly caused it is likely that
real sharing events would involve similar actions. Addiadly, participants could discuss their

collections in place rather than having to recall desasigifrom memory.

4.4 Procedure and Guiding Questions

The interview process was organized into three stages ssldgeeach of the study goals: print
and digital photoggoal 1), souvenirs and mement{goal 2), and system demonstrati¢goal

3). The procedures for each stage of the study are describdw ifolowing subsections.
Guiding questions were used to lead the discussion in eagde sff the study; a listing of the
guestions for each stage is shown in Table 4.1. These gudfiegtions were used to ensure
relevant topic areas were discussed (see Table 4.1); howiegeanterview process was semi-

structured in order to follow up on and explore the individpiactices and opinions as they
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Stage 1: Print and Digital Photos

How long have you had the camera

Who uses the camera and how often/why

What kinds of pictures are taken/why

How, where, and when are photos displayed/why

How do you nd a photo

How, where, and when are photos shared within the home/why
How, where, and when are photos shared outside the home/why
Who do you share photos with

How do you choose who to share with and what

Who shares with you and how

What memories are associated with the photos

What works best about the way you manage and share yourlffigith photos

What challenges exist about the way you manage and sharaligitad/print photos

Stage 2: Souvenirs and Mementos

Who collects souvenirs or mementos

What kinds are collected

How, where, and when are the souvenirs displayed/why
Do people ever comment on them

What memories are associated with the souvenirs (peoplegp| or events)

Stage 3: System Demonstration

What activities could you see yourself and your family udimg system for/why
Who would you use the system with?

What do you think the system would work best at doing/why

What do you think would be challenging about the system/why

What do you think the system cannot do that you would like/ivtty

What would you change in the system if anything/why

Table 4.1: Guiding questions for contextual interview @se
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were expressed by participants, and to take advantage aipih@rtunities that arose as they

showed us their home and its artifacts.

4.4.1 Stage 1: Print and Digital Photos

To satisfy our rst goal, we investigated domestic pradi@@ound print and digital photos.
We began interviews by asking families about their photanlpractices. This included
information such as: how long they have had their cameras, wgles the cameras, and what
the cameras are typically used for. Following this we disedsvhat was done with the photos
- how they were stored, displayed, and shared. During tfme tve would be shown or would
ask to see, with the participants permission, the variollsa@ns and displays in the home.
This typically included photo albums or framed photos indase of print collections, or photos
kept on the computer in the case of digital collections. Tierview process was opportunistic
- we would inquire about particular collections as they caipén conversation, or as we came

across them in touring the participant homes.

4.4.2 Stage 2: Souvenirs and Mementos

To satisfy our second goal, we investigated domestic peetround souvenirs and mementos.
We asked who collects souvenirs and mementos, and what kiredsollected. Similar to
Stage 1, we then asked to see the various places where tbesevitere stored or displayed.
We inquired about the various collections as they were shtowrs, including why particular
locations were selected, what memories were associatédgtvarious souvenirs, and how

these items might be shared with guests.

4.4.3 Stage 3: System Demonstration

To satisfy our third goal, we wanted to gain participantsiagons to the S8UVENIRS proto-
type as described in the previous chapter. We used a videordgration of UVENIRS to

introduce the idea to participants. The video aimed to gtevuarticipants' speculations on
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the system, as opposed to a judgment. A storyboard depikpdgrames from the video is
illustrated and annotated in Figure 4.1. The story folldwe¢ friends discussing a recent trip,
where one brings up photos of that trip via a souvenir shesg{lames a-d). Another set of
photos from a wedding is then triggered using a print phatanges e-f). Finally, the video
demonstrates how a set of photos are linked to a tagged difijactes g-1). Following the
video demonstration we asked participants to discuss aite Woeir thoughts on the system,
including ideas on how it might be used or changed.

Our methodology in using the video demonstration is soméwinailar to that of a tech-
nology probe [Hutchinson et al., 2003]. The video preseatadvel system with simple func-
tionality - the ability to link digital photo sets to tagget)jects - that was intended to guage
how participants might use such a system. However, tecgggmbes require the installation
of a functional system within participant homes in order lbs@rve how the system is used in
context. For ®UVENIRS, this requirement was largely infeasible; the infrastuuetrequire-
ments for the system (large display with a computer attacpkeded in a public area) would
be costly and dif cult to install in participant homes. As lyén order to use the system partic-
ipants would have to temporarily change their digital phomagement practices, which they
may be reluctant to do because of the effort involved. Theuathge of a video demonstration
is that we could introduce the system and engage partigpardiscussion about how they
might consider using or changingp8VENIRS without the overhead involved in installing a
true technology probe.

The drawback is that participants could only speculate oatviey might do with the
system, rather than being allowed to develop a routine atagtual use over time. However,
by introducing the video after already discussing the fawgilpractices with photos and sou-
venirs, we believed that families would be able to re ect cDUSENIRS with their current

practices in mind.



Figure 4.1: Storyboard for thedbVENIRS system demonstration video.
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4.4.4 Procedure and Data Collection

The overall interview process took approximately one halle began by giving a families
a brief description of the study procedure, and of the varimpics that would be covered.
Stages 1 and 2 were often interleaved as they involved apmistic discussion of collections
as they were found when touring the home. Stage 3 was alwaf@ped last as it involved
gathering the family to watch the demonstration video onwail@ble television/DVD player.
Data was collected through eld notes, digital audio reaogg of the interviews, and digi-
tal photographs taken of the various souvenir and photecttins we were shown. A second
interviewer, Dr. Carman Neustaedter, was enlisted andeptest all interviews to help ob-
serve the interviews and to help in managing data collectlos minimized disruption of the

interview ow.

4.5 Preliminary Study

Prior to conducting the interview sessions for the 20 pigudict homes used in our data anal-
ysis, we ran a pilot set of interviews. These pilots serveprtwide us with some initial data
and allowed us to re ne the interview process. These ingevgiwere conducted in conjunc-
tion with Jeni Lynn Vito, a student at the University of Calgaas a second interviewer. In
total, participants for the preliminary interviews weremgted spanning 8 households. While
the data gathered from these pilot interviews are not iredud our analysis, they were use-
ful in revising the interview process and in re ning the gug questions used for the main
interviews.

Speci cally, the decision to select only family homes foethnain study was motivated by
the pilot interviews, which had included households witbrmmnates. We found that the data
was less relevant in these cases. There was less desiregéq$iodos within the home, and as
the homes were seen as temporary there was less effort plac@deating displays or keeping

collections of photos or souvenirs. Also, the guiding gioest used in the pilot interviews
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focused largely on the organization of photos, and as suehe$ults mainly concerned the
mechanics of how photos had been managed. That topic of whdtdhas been covered by
other researchers [Kirk et al., 2006], and is not the prinfiacys of our research, which is more
concerned with the effects of digital photo management émime sharing. Consequently, we
revised the guiding questions to focus more on the dif @dtiand advantages participants

experienced with various photo management and sharinggies.

4.6 Analysis

Analysis of the data collected through eld notes and auéicordings of the interviews was
performed using the open coding technique [Strauss andiGd®98]. Codes were initially
generated and categorized in a way that loosely correspdodie guiding questions asked. A
listing of the raw codes and their descriptions is given ip&pdix B. The codes were generated
based on participant responses throughout the interviearsexample, if a participant family
described showing print albums to share photos in the hom&yaode[Show Albuni, would
be generated and added to the list of codes describing tmédiga’ photo sharing strategies.
The code would then be reused in analyzing subsequent éamndporting the same behavior.
The result of the coding process was a large number of codesting the observation
of a large variety of practices, routines, and opinions ligldhe members of the participant
homes. To make sense of these codes, following the opengpditess we used an af nity
diagramming process [Holtzblatt et al., 2005]. This pracleslped us to generalize the data
and pull out salient themes, e.g, where numerous codes teddamerated relating to a par-
ticular question or discussion point. An illustrative exaenof a nished af nity diagram for
souvenir types is shown in Figure 4.2. The af nity diagrammprocess involved writing out
all the codes related to the point in question, and spatigbyping them where codes appeared
to be related or similar. Once the groupings had been créda¢gdvere given headings that de-

scribed their general theme (Figure 4.2, red text), and wpti®nally given some descriptive
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Figure 4.2: An example af nity diagram illustrating varisgouvenir categories.

text where warranted (Figure 4.2, green text). The groupthgt emerged from the af nity
diagramming process form the majority of our analysis thiitbe discussed in the following
chapters.

Data analysis was performed in conjunction with Dr. Carmaudiaedter, who had been
present for the interview process. As a large amount of dats aellected covering several
topics, Dr. Neustaedter performed coding with regardséstiuvenirs and system demonstra-
tion stagegStages 2 and 3 order to expedite the coding process. Dr. Neusteadtealsas
involved in the af nity diagramming sessions as the progagslves discussion and argument

in creating the various groupings, and as such is ideallijopeed by a team.
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4.7 Summary

In this chapter | described the methodology we used to cdralstudy investigating current
domestic practices around storing, sharing, and dispiggirotos and souvenirs in the home.
By investigating these practices, we aim to build an undedihg that will help critique and
perhaps alter the design of oub8VENIRS system. In the next chapter | will discuss the results
of our analysis, which will be organized corresponding te tiree stages of the study: print

and digital photos, souvenirs and mementos, and systemrdgraton.



Chapter 5

Print and Digital Photographs in the Home

In the previous chapter | described the methodology we usednducting a study to investi-
gate how photographs and mementos were stored, sharedsataydd within the home. The
intended outcome of this study would be an understandingioént practices families have
built around these items, which would be used to critiqué@rektend the design ideas present
within SOUVENIRS. Over the course of the next three chapters | will discussdhelts of the
study. The chapters will divide the discussion to corresitorthe three stages described in the
methodology; print and digital photographs, souvenirsaednentos, and system demonstra-
tion. In this chapter I will give a detailed presentation of ondings of the rst stage: print
and digital photographs.

In presenting our analysis, we distinguish between pridtdigital photos by the form in
which a particular photo was kept in the home (i.e. on papemvsomputer) rather than by
source format (i.e. taken on Im vs digital camera). For ourgmses, we found the source
format was largely irrelevant; the nal form of a photo ditdd how it was kept and used.
Families who routinely made print copies of their digitalopds kept these copies in much
the same way as they had kept print photos from Im camerad,dten only had a rough
idea regarding how particular photos had been taken ardwntinhe of the switch. Similarly,
families who had undertaken the effort to scan older prirdtps would also manage them
in the same manner as they managed their other digital photthsle the processes used to
get the photos into their nal form may have changed in theésmBons, our primary concern
for investigation was how photos were stored, displayed,sdrared rather than how families
prepared their photos to be used in these ways. This is naytthat Im and digital photos

are otherwise identical. Echoing what other researchers hated about people's switch to
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digital cameras, participants reported an increase in tmeber of photos taken due to the
elimination of Im processing costs, that they had begunaket multiple photos of similar

shots [Jaimes et al., 2003, Kirk et al., 2006], and that segipimundane or playful everyday
shots were deemed worthy of a photo [Kirk et al., 2006].

The discussion of the results for print and digital photpysawill be presented in three
subsections; 1. organization, location and accessipflithhow and why people share photos,
and 3. sharing and tangibility. The rst subsection will gius insight into how photo col-
lections are made available for sharing within the home, idastrate how print and digital
photos differ in this regard. The nal two subsections caesithe ways in which photos are

being shared and how technologies support or affect thestipes.

5.1 Organization, Location, and Accessibility

We now focus on how photo collections are organized, whesg #ine located, and how they
are made accessible to family members. We consider andastnitrese three properties for
both print and digital photo media. The rst two propertiesganization and location, discuss
the ways in which photo collections are typically kept in Hwme. This discussion is relevant
to the third property, accessibility, as it describes howtph are made available for sharing
within the home.

With accessibility, we wanted to investigate if and how fikesi shared the knowledge of
their photo collections with one another. We asked who prilgnarganized the photo collec-
tions, and also asked and observed who knew about the phtgotams. From their answers,
we could determine how knowledge of the photo collectiortsiieen shared amongst the fam-
ily members. Little or no sharing happens when only the peaplolved in organizing the
photos could access them and knew how to nd photos. Shampgéns when others knew
about photos and how to access them as well. We speculataésinhgle-user nature of home

computers typically means photo collections are kept inieafe user account, thus we ex-



60

pected to see signi cant differences between print andalighotos in how shared knowledge
of photo collections spread and how accessible these tiolhscwere amongst all household

members.

5.1.1 Print Photo Collections

Organization. We saw print photo collections kept in one of two categori@gjanized vs.
unorganized collections. The de ning characteristic ofaaganized collection is that some
effort was made to maintain the order of photos. The amouseffoft ranges considerably.
This can be a very involved process such as the culling armingj@f photos into an album, or
can be a lightweight effort such as simply maintaining presteelopes in chronological order.
We saw storage mechanisms for organized collections tipicalude scrapbooks or albums
(Figure 5.1b), organized photo boxes for holding large tjties of loose photos (Figure 5.1a),
or even photo envelopes kept in order. Typical strategiesided organization by date, by
event, or some combination of the two.

Unorganized collections, on the other hand, are charaetras photos that have been
stored without efforts placed into maintaining their ordEnis may result from photos await-
ing organization building up, such as the envelopes shoviaigare 5.2b, or photos that have
become disorganized through usage and not being propedsgemized, such as the box of
packed photos shown in Figure 5.2a. Storage mechanismsdoganized collections tended
to consist of loose or framed photos put away into storagef photo envelopes left unorga-
nized, and were usually kept within some other containehn ssca box or drawer.

Clearly, organization is best viewed as a spectrum rattaar ¢hstrict category. The level
to which a particular photo collection is organized or uramiged can vary, and collections
that may be referred to as unorganized were sometimes ityng@aonological order sim-
ply because that was the default order in which the photo® weturned from the devel-
oper. Our ndings with regards to the organization of priiopo collections verify and are

in agreement with photo archiving strategies noted by atbsgarchers [Frohlich et al., 2002,
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Figure 5.1: Examples of “organized” photo collections: byt boxes, b) photo albums.

Figure 5.2: Examples of “unorganized” photo collectionspacked up photos, b) envelopes
awaiting organization.

Balabanovic et al., 2000].
Location. We found that stored print photo collections were most comigntbcated on
a shelf in either a living room or home of ce. However, othes$ frequent storage locations
were noted including basements, bedrooms, guest bedr@mdsven parent's houses, with
the photos additionally being kept in cabinets, closewers, or simply boxed in a corner.
When asked why these particular locations were chosendangttheir print photo collec-

tions participants often cited reasons of space managesmnenagmatics.

“They took up a lot of space, and we don't have a lot of storgggce. So, this is

just where it ended up? P4, Wife
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Space requirements seemed to be the primary deciding factocation: where there was
available space, and where collections could be storecevewbiding clutter. For example,
in one instance photo albums were collected on a shelf silgdause “it's a shelf”. Yet on

re ection participants also added accessibility as a redsptheir choice of location.

“[Because] it's a shelf (laughs). That's probably the mosted room and when
people come over you're usually sitting in the living areangwhere...it's easy

and accessible to go and grab whateverP16, Wife

In the above example print photo albums were being kept olveshién the living room.
While the location might have been chosen because of thablashelf space, this arrange-
ment has the side bene t of being near the area where guestarmonly entertained. Ac-
cessibility in this instance accounts for the ease with Wwii&nily members could bring out
photo albums to be shared.

Participants also offered several other lesser reasonsdating particular photo collec-
tions. Sometimes, photos were placed in a temporary latafldis included the storage of
photo envelopes waiting to be organized into albums, orghtiiums that had been recently
taken out to be shared with guests and not yet returned tortbienal location. Another reason
was archiving, where damage prevention was considered@scam in photo storage.

Location also includes how and where photos are placed qagtisvithin the home. As
expected, most framed photos are placed on walls or shelvess formal unframed photo
displays (loose photos) might be placed on a fridge door. \&stmften saw photo displays in
living rooms, but they were also common in hallways, bedrsodining rooms, kitchens and
staircases.

We questioned participants as to why these display locatieere chosen. Their reasons
primarily concerned how the display t in, where there wasitable space to display the
photos in question, as well as pragmatic reasons such axigteree of a shelf or support

studs in the wall.
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“I thought this was a good spot. It's just for us, it's not fanewing off, you know.

| just thought this was a good spot for the size of the pictw®1, Mother

This choice of display location based on available spacesaayn somewhat odd consider-
ing that this is a similar line of reasoning given for the a®oof photo storage locations. With
a photo display one might expect that visibility for othersuld be more of a concern. Yet we
believe that people did not explicitly mention photo vi$iyj as this is so fundamental that it
formed their tacit (and unstated) rational for photo digpla choosing an adequate space for
the display, aesthetics, pragmatics and visibility altdadn; the space must be adequate both
in terms of the literal size of the display and in terms of howill appear to tinto the space.

Accessibility. When participant homes consisted of families with childven often ob-
served that a primary organizer typically maintained thailia print photo collection. This
was usually one of the parents, commonly the mother. In s@sescteenage children would
be involved, although they usually only took a secondarg.rhile these collections were
mostly maintained by a single person or small subset of theljawhat was striking was
that in most instances all household members were awaresof.tli-rom our interviews we
observed that many of the family members had knowledge opthm photo collection and
were able to discuss them. In the previous discussion otimtawe noted that the family
print collections, typically albums, were most commonlypke the living room or a shared
home of ce. These are common areas shared by the members bbtisehold. In the case of
the living room, the area is generally considered publiditéaaily members and often used
for entertaining guests. In the case of the home of ce, tleaamay not be readily available
to guests, but is still an area frequented by household memBecause of this, the location
of the photo albums allows them to be available and promdiaed knowledge of the family
photo collections between family members.

Our participant homes consisting of new couples withoudcen behaved somewhat dif-

ferently. We noticed that there had been less time in whiehptirticipants had been able to
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develop a routine around keeping a shared family photo ciadie. We saw that these partic-
ipants often had personal photo collections that had bephage maintained separately, and
shared knowledge of these collections varied. One reasotinéolack of shared knowledge
may be that the photo collections maintained by each indalidlad been largely personal and
perhaps less relevant to the other. However, we also sawaraenstances that these photo
collections had been stored in a manner that was essenfalbked up' - stored in boxes or
closets rather than having been organized into shelvesaskances where albums had been
placed out into shelves - either explicitly stated as belwgpgp one person or not - we saw that

participants did share knowledge of them.

5.1.2 Digital Photo Collections

Location. As might be expected, the majority of families kept theiridigphoto collections
in folders on their computer. All but one family simply usdwtle system to manage and
organize their photos rather than using an additional so#vgystem for photo management.
The reasons stated was that the le system provided adetpsitees for their photo managing
needs. Through it, they could get thumbnail views, stadesihows from the folder, and keep
separate folders for photos in a manner similar to photolepes. Several families did note
the use of secondary software, but this was usually for editing features or for uploading
to online photo galleries rather than for organization.

Several people also stated that they preferred managinggiiemselves as this allowed
them complete control and knowledge over where and how theophwvere being kept on disc.

We also saw that many families kept digital photos on physitadia such as CD's or
DVD's. In some instances this practice was taken as a prirst@nage method. That is, when
the photos had been written to the physical media, they woellcemoved from the computer
in order to conserve hard disc space or eliminate cluttenénle system. In other instances
this practice would be used as a backup mechanism; the photasl be kept and accessed

mainly from the computer hard disc, but periodic backupsevkapt in order to prevent loss.
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In most cases the physical media was kept in home of ces, theatomputer.

Online storage (i.e., on an internet site as opposed to tmraputer) was also seen rela-
tively frequently. However, this was generally not used asimary storage for photo collec-
tions. Instead, only a chosen few photos would be uploadsd the main photo storage. In
this case photos were uploaded to online photo galleridstivét primary goal of sharing them,
usually by sending links to friends and family, although fghgallery websites also allow the
possibility of sharing photos within the general online ecoumity [Miller and Edwards, 2007].

Organization. Digital photos were usually organized using some schenwiimg date or
event or both. This re ects similar organizational praes@s seen in print photo collections.
As mentioned, storing photos into folders is somewhat sintd the use of photo envelopes -
often participants reported that they would periodicalbyvwdload all the photos accumulated
on the camera into a new folder, which would then be labeleslassseen t. Thus, the con-
tents of folders typically re ects camera downloading pirges. Photos may be downloaded,
and then labeled after specic events as seen in Figure ®8aight just be downloaded

periodically and labeled by date as seen in Figure 5.3b.

“In a way digital is nicer because you don't have to [sort amdbel them], you just
save it and it's there. You don't have to manually go througt &hen put them [in

albums].” - P5, Mother

Accessibility. Digital photo collections were similarly maintained by agle primary or-
ganizer or subset in family homes. However, this was morenconty reported to be the father
rather than the mother. As well, the shared knowledge aitiktysof digital photo collections
was much different from that of print photo collections. Moesmmonly, we saw that knowl-
edge of these collections was limited to the primary orgami®@ther family members seemed
only to have a vague knowledge that the collections exidtatpften did not know how to

access them and were unsure of what was being kept.

F: [after showing Mom some folders containing photos] “Diduknow that?”
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Figure 5.3: Typical digital photo organization strategi@sdownloaded and labeled after spe-
ci ¢ events, b) downloaded periodically and labeled by date
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M: “No, | don't use that, | don't know”- P1, Mother and Father

Even when participants knew a photo collection was being, kbBpre was reluctance ex-
pressed about accessing a collection maintained by anfatiméliy member. This reluctance
was because photos were managed under individual userrascou even computers, which

were seen as private - belonging only to the owner.

“I'd use [my husband's] computer but it's his computer. | kmdis password but

it's like his space. And my computer is my spacé?4, Wife

Because access to the digital photo collections was ofieiteld, we saw that the primary
organizer usually took on the role of a librarian for the frphotos. If another family member
wanted access to a particular photo or set they would resdhtet social channel for access,

relying on the primary organizer to retrieve the photos famn.

“I don't think they even know about the organization. Usyaidthen they wanted
some [photos] - like for her project, she'd ask "Mom, can | &élayou know, a
picture of her in an occasion. And then | will nd it and | willeg her a copy.”-

P8, Mother

While access hindrances on digital photo collections wgpecal in the families we inter-
viewed, we observed some exceptional cases where famdaksurccessfully taken measures
to ensure that the digital photos were available amongstyfanembers. In one instance, the
family had chosen to manage the photo collection in a foldat was equally accessible from
all accounts on the family computeiC:/photos 7, rather than the typical account specic
“My Documents/My Pictures " where photos are typically placed by default on Win-
dows PC's. In this family the father typically handled doaadiing photos from the digital
camera into folders on the computer. However, both the mathd child reported knowing
how to nd and access photos on the computer. Similarly, iother instance we saw a fam-

ily that kept their photos together on a shared computerarkitthen/dining room area. The
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photos were organized and made available to all family mestethis computer through the
use of Picassa software. This strategy had a side bene iusecthe computer was located in
a public area the photos were immediately available forisgawith guests within the home.
This family reported sharing photos regularly with no difilty, where they used Picassa's slide
show capabilities.

Summary. In this section we have discussed our ndings contrastirganization, lo-
cation, and accessibility of families' print and digitalgtb collections. While the means of
storage are different (e.g. albums or envelopes for prinlders for digital), the organizational
strategies between the two appear to be similar - usuallwbpteor by date. However, the
typical locations for these collections have signi canffeliences in accessibility. While ac-
cessibility may not have been the primary motivation in &iog a location for prints, they
were typically kept in a place that is public and used by atlifg members. This is in contrast
with digital photos, which are typically kept under the uaecount of the primary organizer
- and is seen as private for that person. Through our intes/ige saw that family members
other than the primary organizer had knowledge and couldsscthe print photo collections.
On the other hand, there was little shared knowledge fotalighoto collections, and usually

access had to be gained through the primary organizer.

5.2 How and Why People Share Photos

In this section we will turn our focus to understanding catnehoto sharing practices in the

domestic environment. The key discussion points that wiltbvered are as follows:

1. How are photos shared?Describes the methods typically used for sharing photoken t

domestic environment.

2. Why are photos shared?Describes the typical motivations for sharing photos byeolisg

why certain photos are shared with others, particular fagydaced on how the different
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methods for sharing photos satisfy the motivations forigiggrhotos.

3. Print vs. digital sharing. Examines how current print and digital photo technologies a

amenable to each of the methods, which in turn satisfy diffemotivations for photo shar-

ing.

Our discussion of how and why photos are shared is focusechomé mode” sharing,
which has been most notably studied in depth by Chalfen f€hal987]. With our ndings,
however, we generalize the typical methods and motivationsharing photos in the home
and extend this by examining the role of current technobgiesupporting these practices.

Through our interviews we saw three methods families uséaoesphotos, we also saw
that the choice of photos to share, and the people they aredsWih, are motivated differently

depending on the method. The three methods are:

1. Displayed photosare photos placed in visible locations within the home. Riged pho-
tos are typically framed photos placed on shelves or wallsuijhout the home. Sharing
via displayed photos is implicit; because the photos aréleisguests can view displayed

photos without being shown them by an owner.

2. Shown photosis when a particular photo or set of photos is brought out bypwaner to
be shown to guests. Typical examples of this include showlbhgms of print photos, or

slideshows of digital photos on the computer.

3. Gift-giving photos is when selected photos are given to the recipient. Typicaingples of
this include giving away duplicate prints, or sending dibfthotos via email. Gift-giving
photos does not necessarily involve face-to-face sharaxpients are free to look at the

photos at their convenience.

These different methods were accompanied by differenoreafor sharing the photos,

each of which will be described following.
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5.2.1 Displayed Photos

For displayed photosve saw that particular photos were chosen aestheticalhgirahan for
communicative reasons. One mother explains how she hasdraa&ollection of photos to be

displayed in the future:

“Everyone has their favorite ones that they want to print athsplay. In fact |
have a bag of negatives because | think - this is just a remtadgrty - but | think
I'm gonna have a house someday, and I'm gonna want to blowatthésup and

frameit” - P17, Mother

As seen in this example, participants often noted that ghwtere displayed because they
were favorites; this was the primary deciding factor, asosgpl to the photo's potential to evoke
story-telling with guests. Aesthetic motivations are adshoed in the location of displayed

photos - they are placed where they tin and display well.

5.2.2 Shown Photos

Forshown photoswve asked participants what prompted them to show partiphiatos and to

whom they were shown. One father describes his typical psiodaving practices:

“Just if we thought it would be interesting to someone elske [f there are people
we did sports with or hiked with - like camping or our mounttips. Or if we're
traveling somewhere - someone that's interested in heaamaut the trip, we'd

show” - P5, Father

The answers in this case commonly included showing photathers who were in the
photo, or that a topic came up in the conversation, such ast&ydar vacation destination,

which was related to the photos. In the next quotation a mall@scribes a recent photo

showing:



71

“My buddy came over - we went to the car show and he didn't. Sasl M«e "whoa,
you've gotta see the Shelby', so we went down to look at tharpfrom the car

show” - P16, Husband

In this example the participant knew his friend shared agréedt in cars, and this prompted
the photos to be shown. With shown photos sharing was typicedtivated by social relevance
- the particular person and course of conversation playge leole in deciding to share photos,

rather than sharing some recent liked photos.

5.2.3 Gift-Giving Photos

For gift-giving photos we similarly asked what kinds of photos they gave herst, as well as

what they received. A mother describes pictures the fanay/lieen given:

“My parents...anytime they take pictures they make us sopand we get copies
of our nieces and nephews or our kids that they've taken. llisitia kid related.”

- P5, Mother

In the above example, pictures of nieces and nephews are g#/status updates to rela-
tives. Pictures of young children are frequently given &is gis these display rapid growth and

development. Another mother describes giving photos ativels after having moved away:

“Iwas living in a resort at the time, so | was sending them tofamily and sharing
them with them in that way...I would send the scenic pictbezsuse, of course,
the mountains are so beautiful. And | would also send théwm flil had a friend |

talked about a lot, | would send "oh, this is...we work togeth - P17 Mother

Again, we see that photos given as gifts are used as a statageugiven to distant or infre-
guently seen friends or relatives. Due to its distributetthreg gift-giving photos is well suited
as a means to provide interpersonal awareness [Neustatdier2006] and was typically seen

to be used for this purpose.
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It should be noted that the above described correlationsdset the methods and purposes
of photo sharing are not strict. For example, others in th@@might be given duplicates as
a gift from a shared experience, such as a vacation. In tkis itee motivation behind giving
the photos is closer to social relevance. In another exampleoto album of a young child
might be shown to guests, which resembles a social awarer@sstion. While not strict, the
correlations described represent the most common trersds\adal, and illustrate how different

methods can be more suitable for different goals in photarsya

5.2.4 Printvs. Digital

The previous sections have detailed the methods familiesashare photos and the pur-
poses these methods lend themselves to. Of course, prirtigital photo technologies have
strengths and weaknesses making them suitable or proltefoadifferent styles of photo
sharing. Currently, print photos are most amenablalfsplayed photasWhile digital photo
frame technologies have been developed for displayed phtitey have not yet been widely
adopted. In our interviews we encountered only one home avidiigital photo frame; they

described their use of this:

“Well we used it at Christmas when we rst got it. And we actydhink we'll

take it with us the next time we travel - cause you can see theares a little better
on that rather than on the digital camera...l think we probalvould use it more
if we were having a bunch of people over. But when it's justnesdon't bother

plugging itin. - P9, Wife

Additionally, two families noted that the desktop backgrdwr a slideshow screensaver on
a computer were sometimes used to display digital photdseimome. Still, the use of digital
displays for photos in the home is limited: the expense otalighoto frames, power require-
ments, lighting conditions, and restrictions on where tispldy can be placed are factors that

diminish the exibility with which digital photos can be poh display.
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On the other extremagift-giving photos is much more amenable to current digital tech-
nologies. Print photos can be cumbersome, and often castigake duplicates and mail.
Comparatively, digital technologies excel at distributainmunication as they can be used
to easily and instantaneously give digital photos to oth&articipants often reported using
email, photo sharing websites, and instant messengerste #ieir photos with friends and
relatives.

Digital photos, as we have seen, are least adaptabtkdplayed photos the home, which
serve as a way to exhibit aesthetically pleasing photo®reéstingly, other researchers have
noted an emerging culture, referred to as Snaprs, arouimtegetioto sharing websites such as
Flickr [Miller and Edwards, 2007]. Within this culture, dbstically pleasing photos dominate

the choice of photos to be shared. A participant quoted byeMénd Edwards describes this
[Miller and Edwards, 2007]:

“Most of the photos | post to Flickr are for the purpose of afthey're not for
information sharing. I'm not motivated in that way. The oplgople | imagine

caring about my family photos is my family.”

This culture uses distributed online sharing, similagiit-giving, but the audience is typ-
ically unknown strangers rather than friends or relativéghile our research was primarily
focused on family "home mode' [Chalfen, 1987] sharing, we mibite some participants who
described being active within this culture. This cultures fiermed as a way to share digital
photos motivated by aesthetics, where this motivationfisudt to satisfy with digital photos
in the home.

Both print and digital appear to be relatively amenablesfiown photasln addition to tra-
ditional methods of showing print photos in albums, papigcits noted that they liked showing
digital photos as a slideshow. Devices varied; they usetpapr desktop computers, televi-
sions, and even the camera display itself. Yet in spite afdheses, dealing with the technology

often became a barrier to actual sharing. One family dessttibeir reluctance to show digital
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photos:

H: “[Digital photos are] not as ready to hand”

W: “Yeah, you're looking at ten minutes at the fastest to gwistairs and load

up the computer, get your le out* P16, Husband and Wife

This example illustrates some of problems commonly reparieshowing digital photos.
Guests often must be brought to the computer, which is tiigicaan out of the way place
such as a home of ce, causing issues as it slows down the iexgper As well, there is often
inadequate space and/or furnishings for guests to viewogtommfortably. Also, the time spent
getting the computer to display the photos (e.g. bootinghepcomputer, nding the photos,
loading the correct application) can be signi cant if simgriwas unexpected. Similarly, if
photos are to be shared on another device such as a laptop tner® can be time spent
setting up the proper connections or making sure the degiretbs are on the device. In order
to compensate for this, people often reported preparingadlighotos when they were to be
shown. This reduces the ad-hoc potential for showing dighatos. One family describes a

recent photo showing experience:

W: “My cousin had a Powerpoint presentation of his vacati¢laughter) It was
like three hours long. He drove all the way to South Americanmtorcycle, so it

was like a seven month journey.”
I: “Wow. And so he had a three hour Powerpoint? Did he emaibiyou?”
W: “No, he um..”

H: “He presented it” - P9, Husband and Wife

What is key in this example is that the photo showing eventprasmeditated rather than
serendipitous, the photos were prepared in advance to lenshioa speci ¢ time. This was

common, preparation was often reported as a dif culty invgimg digital photos. This included
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Photo Sharing Method \ Most Common Motivation \ Most Amenable Technology

Displayed Photos Aesthetics/Favorites Print
Shown Photos Social Relevance Print and Digital
Gift-giving Interpersonal Awareness | Digital

Table 5.1: Summary of ndings for how and why photos are tgflicshared in the home, and
how print and digital technologies are currently amenabtesharing.

creating CD's or DVD's to show with a DVD player, copying plstto a camera memory
card or a laptop, creating folders and selecting photoslideshows, and setting up proper
connections to a TV if used. Ad-hoc sharing was typicallyorégd when showing the photos
directly on the desktop or laptop computer they were storgchowever this still presented
potential barriers in booting up the computer, and nding ghotos to be shown. It is notable
that while we asked to see participants' photo collectidnisay felt comfortable in doing so,
families were enthusiastic about showing their prints dbdras, most reluctance was observed
in bringing up the digital collections for these reasons.

In this section we have described the methods participasdd to share photos, and how
these methods relate to different motivations for shaillg.have also described the roles that
print and digital technologies play in supporting or hindgrthe methods for photo sharing.
Table 5.2.4 presents a summary of the relationships destibthis section between method,

motivation, and technology.

5.3 Sharing and Tangibility

The previous section presented a discussion of the waysghot shared in the home, and how
current print and digital technologies are amenable t@wbfit styles of sharing. In particular
we noted thashown photosvere amenable to both. However, we saw that there is still a
strong appeal for printing digital photos, and when prirteztions were kept they were often

preferred for showing. This is partially explained by theheological issues described in
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the previous section. A full account however, must also idEngarticipants' preferences for
tangible physical photos when sharing. Similar prefersticethe tangible form of prints have
been reported in prior research [Crabtree et al., 2004 lietoét al., 2002]; here we describe

in detail the properties we found reported for the prefegenc

5.3.1 Easy Viewing

Easy viewing takes in to account factors in the experiensgeoiing photos as a tangible print.

One daughter describes her desire to have prints of diditats:

“I nd that if | take any digital pictures I still want to printhem. Cause, well for
me anyways, | like to look at a picture rather than a computerP3, Teenage

Daughter

The preference for viewing print photos was often describeggue terms, such as being
“relaxing” or “nice to look at”. However, a common theme, whiis expressed in this quo-
tation, is the intrusive nature of computer technology antewing experience; participants
reported that printed photos hide the technology that wothérwise be visible when viewing
on a computer. This could include the physical appearantikeofomputer, the necessity of
navigating a GUI in order to nd and display photos, or the &vimage quality when view-
ing on a computer monitor relative to a print. One situatieoge noted where minimizing
the appearance of computer technology was particularlyatds is showing photos to older

relatives who may not be comfortable or familiar the tecbgyl

5.3.2 Easy Sharing

Easy sharing takes into account how tangible print photeseadily available for sharing.

This can be seen as the ip side of the technological barireshiowing digital photos.

“If you want to show them to somebody it's harder, cause yoteha bring them

to your computer or burn a CD and take it to them. It's a bit meffort than just
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envelopes.- P4, Wife

In this example, the envelope of photos still has to be netdeand brought to the person
to be shown. However, there is no further preparation ire@j\the prints are always ready
to be shared. Efforts in navigating to nd the photos on thenpater, invoking the correct
application to view them, or selecting and placing photosanather media to be shared are

avoided.

5.3.3 Socially Engaging

The tangible form of the photo album was reported to have @ipe®ffect on the social en-
gagement of families and friends when sharing photos witierhome. One mother expresses

this:

“I really like having them there to look at...just having itome like a book so you

can socially sit and go through things with like my mom anelfds.” - P5, Mother

The above quotation, states that sharing with a photo allsuarsocial activity. However,
it is not clear why this might be seen as more social than sigwie photos on a computer.

This is hinted at in the following quotation:

“I really like to be able to grab something and hold on to it aledk at it and pass
it around. Where, the digital, you stick it all on a CD and ikés less space, but

you don't do anything with them? P16 Wife

A physical photo album can be held and passed around, andhhiiy actively engages
those who are being shown the photos. Showing the photoseoodimputer may resem-
ble more of a presenter and audience relationship, as thesg bhown the photos have no
control and are less likely to become involved. Another globene t of prints is reported
by other researchers [Crabtree et al., 2004, Lindley andky2@06], is that the arrangement
when showing photos on a desktop computer prevents thenpeeseom seeing the reactions

of those being shown the photos.
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5.3.4 Location

Location takes into consideration the ability of a physpfabto album to be moved to a natural
gathering place to be shared. Digital photos on the otheat hemstrongly tied to the computer
they are kept on, and thus the location of the computer treegrarlt is only with a considerable
effort that this might be overcome - for example, photos ddé transfered to a laptop to be
shown, or written to a DVD to be shown on a television. Stillypical photo albums offer the

most exibility in being transported to where they are desdir

“You've got to go to the computer right, you can't just go tetkitchen table with
it. Which is where - we had my birthday party, remember, wereerybody hang
out? We've got all that space and all that space and everybadyjust right here.

Unless you have a laptop with wireless, which we don't hdveR16, Husband

5.4 Summary

In this chapter | have presented our ndings with respectriatpgand digital photos in the
home, which address Goal 1 of our study methodology. Thedimgs describe the differences
between print and digital photo collections in the way they made available and support
photo sharing in the home.

Our rst discussion point looked at current organizatiord ancation strategies, and how
they affect the accessibility of photos in the home. In outivation for SOUVENIRS we
speculated that the single-user nature of current persmmaputers discourages access and
shared knowledge of family photo collections. Our resudts gd this: the primary organizer
of the digital photo collection often acted as a librarianowhother family members had to
go through for access. In contrast, the most common locafmmprint photos - on shelves in
living rooms or home of ces - were places accessible and tsedll family members. Our
design of ®UVENIRS attempts to mimic this by using the public space and shargzttshin

the home in order to overcome access restrictions commesly with digital photos.
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Our second discussion point categorized and related thealymethods and motivations
for sharing photos in the home, and looked at how print andalitechnologies support the
different types of sharing. Currently, prints are most ahli¢ for displayedphotos; digital
technologies such as digital photo frames are being degdltopaddress this, however these
have not been widely adopted. Meanwhile, the distributédreaof gift-giving photos is well
supported by current digital technologieShownphotos provide an interesting area for the
design of systems such a®@vENIRS. This kind of sharing is socially motivated - such
as topics that come up in conversation, or shared interagitsguests - and appears to be
amenable to both print and digital photos. However, whentmollections exist, they are
generally preferred as they are more readily availablelomnsng. Our third discussion point
explored this preference further by detailing how the thtegiorm of print photos had desirable
properties for sharing.

Still, there is still a desire to show digital photo collests within the home; despite re-
ported dif culties with showing digital photos and the gealepreference for prints, showing
digital photos was still commonly reported. Thus it is vealbd consider how digital systems
might be designed to support this. This is particularly sosidering that a bene t of digital
photo technologies is that the number of photos feasibly ieeipcreased by eliminating the

expense that would be required to print them all.



Chapter 6

Souvenirs and Mementos in the Home

In this chapter | will discuss our ndings for stage 2 of oundy, which looks at souvenir and
memento collections. While prior researchers [Csikszérdi and Rochberg-Halton, 1981,
van den Hoven and Eggen, 2005] have discussed the topiceésios, they generally focused
on how these items are valued or used by their owners. Ouangsextends this by investi-

gating families' souvenir and memento collections, arothredfollowing key points:

1. What was kept? What kinds of items comprised families' souvenir and meroerdlec-

tions? What size were they or how easily could they be moved?

2. Where they were located? Where in the home were souvenirs and mementos stored or

displayed? How easily could they be accessed? Would theptimeable to guests?

3. What memories were associated with them?®ould the memories that these items were

associated with be readily associable to particular phetss?s

These points are of key importance as they characterize steras like ®UVENIRS are
amenable to current domestic practices around physicalisies. As described in Chapter
3, our analysis involved an open coding process. In this,caseused the process to group
souvenir collections we were shown by participant famiilige classes based on similarities
with these key points. In turn, we could then discuss how @hthe classes may or may not
be useful with ®UVENIRS.

We identi ed four classes of souvenirs: collectibles, weonsumed, personal accomplish-
ment, and trip output. This chapter will be divided into faections describing each of these

classes. It concludes with a discussion summarizing hogetblasses relate ta8VENIRS.

80
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6.1 Collectibles

Our rst class,collectibles represents the most typical kind of souvenir: items thatrapre-
sentative of places or events. Examples of these itemsdagastcards, pins, statues or dishes.
This class contained the largest variety of objects by fad, @n be further broken down into
two sub-classesndividual collectiblesandgroup collectibles

Individual collectiblesare one-off items that are usually represent a trip or evéhese
items are often decorative or artistic - such as a paintingtatue - and are often kept on
display, an example of which is shown in gure 6.1. They araally selected as they convey
an image reminiscent of the place or event they represerd.p@riicipant describes several of

the individual collectibles on display:

“It's a bouquet of tulips. That would represent our trip to Hend because Hol-
land is known for their tulips. And the reef shark there resamets our trip to Fiji
because we saw a lot of reef sharks...the digeridoo, you ddkand you auto-

matically know it is from Australia...at least | do-"P11, Wife

Group collectibleon the other hand, are sets of items of a particular type tieatdllector
has an interest in obtaining. Examples of these would irechids, coins, or other collections
of like objects. These are typically obtained on trips thatd¢ollector went on themselves; this
differentiates them from other hobby collections, althotigere may be some overlap. Figure
6.2a shows an example of this where a family has gathered ainted a collection of rocks
from various hiking trips. In other cases, some of the itemdda be gifts from friends who
knew the collector was interested in a particular item; sigde case in Figure 6.2b where

some of the collection of pins had been received from friends

“My husband especially likes to collect stuff. He wants toadmap and have a

coin from every country* P3, Mother
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Figure 6.1: Example of individual collectibles displayedhe home as a public artwork.

We found that the locations chosen for collectibles waselgrghotivated by pragmatic rea-
sons, such as where there was adequate room to display ertkeoitems, or by aesthetics,
such as where they t in with the decor of the house. The typdividual or group, played a
role in how the item was locatethdividual collectiblesonsisted mainly of decorative items,
and as such were often placed on display. The availabiliagefjuate space to display the item
would restrict where the item could potentially be placed] was a consideration. However,
because these items were on display the choice locatioribdse tended to be aesthetically
based - taking into consideration where participants thotrge item looked good. The consid-
erations for locating displayed souvenirs echoes the ehafitocations for displayed photos as
described in the previous chapter. An example of displagdividual collectibles is shown in
Figure 6.1, where the items are displayed as a public artwork

Group collectibleson the other hand are often kept together as a collectionteardito

be stored rather than placed on public display. Thus, faehims the choice of location is



83

Figure 6.2: Examples of group collectibles: a) painted sodisplayed on a replace, b) col-
lection of stored pins.

mainly pragmatic - they are stored where there is adequata to keep them all together. An
example of this is the collection of pins shown in Figure §x&hich are kept in a box stored
in a desk drawer. Whilgroup collectiblesvere most commonly kept in storage, there were
instances where collections were placed on display - su¢heasocks gathered from hiking
trips and painted as displayed in Figure 6.2a or the showafas@lectibles placed on display
in Figure 6.3.

Much like displayed photos, the choice of location for désgad collectibles did not appear
to be primarily motivated by visibility to guests. Howeviamilies did note that the displayed

items did serve as conversation pieces. Often in touringthise to show us the displays they
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Figure 6.3: Showcase of collectibles

began to recall and tell stories relating to them.

“When you walk into someone's house and you see somethihgabaknow is
from somewhere, that's gonna start a conversation too. Weaguoap out there
that | got framed from when [my husband] went to Fiji...tlsafl conversation

piece. People say, ‘'where did you get that? P11, Wife

6.2 Worn/Consumed

Our next class of mementosprn or consumedncludes items such as clothing, jewelery, or
food that were acquired on trips and are representative whigjue to the place they are from.
For example, one father told us how he would routinely briagkochocolate from his travels,
as he found chocolate differed between region or countrié&s. collectibles, these items were

representative of the place they were from; however, they warchased for a more practical
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Figure 6.4: Personal accomplishment: basketball trophgsdayed on a teenage child's shelf.

reason - to be worn or consumed. As such, these items wouldensuitable for linking with

photos with ® UVENIRS.

6.3 Personal Accomplishment

Personal accomplishmemementos are items that commemorate personal achievements
activities such as sports or musical performance. Itemisisndass typically include trophies,
medals, or certi cates. These items were commonly dismlayeg., placed on shelves or
framed on walls. In some instances they are displayed inipabtas of the home, such as
the living room. However, because they are personal thewlameoften kept displayed in a
personal space, typically a bedroom. For example, Figutesitows a display of basketball

awards kept on a shelf in a teenage child's bedroom.

6.4 Trip Output

The nal class of mementodrip outputis comprised of items that are gathered as a result

of a trip, but unlike collectibles are not deliberately pfuased as a souvenir. Instead, they
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Figure 6.5: A collection of trip output that has been stored basement.

are accumulated as a result of planning and carrying outifneTypical trip output includes
items such as tickets, maps, or pamphlets. An example oé iseshown in Figure 6.5. Trip
output items are often not immediately thought of as sougesdthough many families kept

collections of these items to recall memories of the trigytvere from.

“I think | collect everything. | keep ticket stubs, receipbsochures, and sugar
packages...Originally it was because of the scrapbookaudmse | knew I'd have
a way to save them all. And | guess it just invokes more memofi¢he vaca-

tion...sometimes they're funny or interestingP7, Mother

Trip output typically consisted of many small items that &eeither decorative nor prac-

tically useful in the home, and thus they were usually kegetber in some out of the way
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storage - such as packed in boxes kept in basements or clbsetsxample, in one household
a husband and wife kept a box containing all their trip outparh band trips in their basement.
While these items may not be practically useful and are fésm as clutter, participants noted
that they could not bring themselves to throw them away bealitheir associated memories.
Although trip output was usually kept in storage, the smiak ®f these items meant that
they could be kept along with print photos. In some casesggaahts noted that they enjoyed
keeping some of these memorabilia items alongside theate@lprints. This was done by

creating scrapbooks, or simply keeping the items in a phibtmnadedicated to the trip.

“I like the...albums because | can put all the other littlefthat | keep, like tickets
and posters and pamphlets and stuff, | can put them right ih thie pictures.”-

P4, Wife

“For one trip | took | stored things in a scrapbook, and | likédat because then |
could also keep tickets and brochures and things - otheigthin the same place

as the photos.* P9, Fiancee

6.5 Discussion

In this chapter | have presented our classi cation of thee/pf souvenir and memento collec-
tions we saw in participant's homes. Four classes are destricollectibles, worn/consumed,
personal accomplishment, and trip output. Each of these peoperties that allow us to spec-
ulate what the opportunities or concerns would be in usirgytdms as a physical interface for
linking to digital photos with ®8UVENIRS.
Individual collectibles appear to be the most immediatetynusing for linking to photos.

These items tend to be placed on display, often in areas osethtfertaining guests. Because
these items are often strongly representative of the plde®sare from, they can become

conversation pieces that in turn could lead into sererwligibpportunities for photo sharing.
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Yet these opportunities are tempered by several factors. rEhis mobility. Some items are
small and robust, so they could easily be brought to a ser@@thrers are heavy and fragile,
which makes moving them to a sensor problematic. The sesdondation. While collectibles
are often located in areas for entertaining guests, thelgl@sio be located in other private or
less convenient places around the house. If a desired tibleets not nearby, it would have to
be retrieved for use with the system.

Group collectibles and trip outputs as typically used ateas@menable for linking. These
items are often kept out of the way in storage. As well, groaifectibles might include items
given as gifts, so there would not be a related photo set. Mexthe grouped nature of these
items suggests an interesting possibility for familiesge them with the system. Families may
store such items out of the way simply because they have mtigaband immediate purpose.
Yet, these items are small and tend to be kept together, arsccthuld potentially be kept in a
collectible or trip output box in a convenient place for usthwhe system. That is, the culture
of how group collectibles and trip output are stored may geaif systems like S8UVENIRS
were available.

Personal accomplishment may seem like an obvious t Gw$ENIRS. For example, a
medal for performance in a race might intuitively link to pb® from that race. Yet, certain
mementos may be too general to link to a speci ¢ set of phokas.example, a trophy won
at the end of a basketball season might be associated wighadg@hoto sets, e.g, photos from
the season, photos from the winning game, or photos of time.t&his confusion could cause
dif culties for creating and remembering associations dertain items used with the system.
When kept in personal spaces, e.g. a bedroom, personal pisbments suffer the same

location problem as mentioned earlier with individual ectibles.
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6.6 Summary

We have presented a look at current practices families hawmd souvenirs and mementos in
the home. Some classes of souvenirs and mementos will liketithemselves immediately to
photo linking, e.g., individual collectibles. Other classare unlikely, such as worn/consumed
collectibles. The current practices around the other tvessgs are a weaker t for photo
linking, but we speculate that the culture practices mayvewith the availability of a system
like SOUVENIRS. While there may be some dif culties present in using ceritems, there is
still some promise shown for using others, and it is impdrtarkeep in mind that the design
rationale of ®UVENIRS simply aims to provide an alternative method for accessartam

photos where it is convenient and desirable.



Chapter 7

System Demonstration

In this chapter | will present our ndings for stage 3 of thady, which looked at participants’
reactions to a demonstration ob8VENIRS. As described in our methodology in Chapter 3,
we showed patrticipant families a video demonstrating tleeaisSOUVENIRS. Following the
demonstration, we elicited their general reactions to ftstesn: how they might consider the
system useful, what problems they could foresee, and wlaatges they could suggest. The

details of these reactions will be described in this chapter

7.1 Positive Reactions

Participants reacted positively to the SvENIRS demonstration. In particular, they liked how
it placed digital photo sharing within a social setting, &imak it provided a way to share digital
photos that hid the underlying technology. They were alser@sted in the possibilities for

using physical and tangible icons as links to photo sets.

7.1.1 Social Setting

SOUVENIRS is designed to encourage digital photo sharing by situatinga social setting
within the home, and this was seen as an advantage by mangigeants. As hoped, they
noted that the use of a large screen display would allow tlzeshédw photos to many viewers
at once. They saw this as an advantage over showing on a cempanitor, and even over
print aloums. Also, they liked the fact that such a displayladypically be in a living room or
other area commonly used for entertaining guests. Thisvaltbe system to be ready nearby
when photo sharing is desired, and also places it in an aegastiequipped with appropriate

space and furnishings for the comfort of guests. The folhgyguote captures these sentiments:
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“That's something I'd show friends. More friends can watdtlae same time, not
like an album where only a maximum of two people can look atiluma. | think

it's good.” - P1, Mother

7.1.2 Hides Technology

Another advantage toc@VENIRS mentioned by participants is that the underlying technglog
becomes relatively transparent in comparison to curremainsér sharing digital photos in the
face-to-face environment. One of the reasons for this isthieasystem would be always ready
for photo sharing. Because the system would be kept corthéatihe display and ready to
bring up photos when a tagged object was detected, it av@dezhtial delays in booting up
desktop computer systems, or setup issues in connectingn@raalaptop, or other device to
the TV to show photos. Additionally, by linking photos to tggl objects SUVENIRS avoided

the need to navigate through the le system to nd photos foaring.

“You don't have to sit down and try to nd the picture you wantghow friends,

it's just there” - P1, Father

“If you found an object to link it to or a picture it would be ridaeasy to nd an
album. And because it is already connected to the TV or a vagsdit is easier

than connecting the camera"P9, Fiancee

These advantages in hiding the underlying technology weeseen as particularly ben-
e cial for use with elderly relatives who may be unfamiliancauncomfortable with current

computer systems.

“Where it would be useful is for the parents and grandparemitshey could just
do that to their TV. Never mind the issue of having to tranafeof the pictures

over. Once it was setup then my parents could just wave artdbjd”7, Husband
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7.1.3 Mementos as Tangible Icons

Participants were receptive to the idea of using memoryiegodbjects as physical icons as it
presented a novel way to share photos - and they saw this agfal@nd interesting technique
that could be shown off to friends. Although it would only Wwavith a certain subset of photos,
some participants noted that displayed souvenirs or phegrs seen as conversation pieces

could be used to lead naturally into serendipitous photastpa

“It seems a lot more fun and interesting to have a symbol froendctual place
rather than having to go on your computer and start clickimgfolders. They are

a lot more organized this way and there'd be more memorieB3, Daughter

7.2 Challenges and Suggestions

Participants also noted several issues that challenge hewystem could be put in to use
within the home. In particular, the system may not t exigtidomestic practices, the system
may not scale to handle many photo sets, associative itartisng to a given photo set may

be hard to choose, and breaking or losing mementos will taffgstem use. These issues will

be detailed in this section.

7.2.1 Fitto Existing Practices

Some participants stated that the use of physical memestasliak to photo sets could be
problematic if it did not tin with the existing practices arhily had developed with displayed
souvenirs. This would be the case for some families whereesors were typically not placed
on display for aesthetic reasons. While these families didod reluctant to change these
practices if the system were available, they still notedatb&tive bene ts to the use of the TV

or large display for showing photos to others, a subset oSthevENIR capabilities.

“I would like it if all of the pictures that | had on the computeere on the TV and

| could scroll them, have a remote, and look through them.t Waald be great.
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Linking them to objects would be trouble for me because Itdike to keep those

kinds of objects...that part of it wouldn't work as well foerh- P13, Husband

7.2.2 Scalability

Scalability of the system was also a concern, as the pete@issumption is that the system
encourages families to collect and display objects foritigko any photo set they might want
to share. Three problems arise. First family members mighe ldif culty in remembering
what item was linked to a photo set. Second, they may havdeansb nding the item even
if they knew what it was. Third, the number of items requiredirik to every photo set could
cause clutter, or simply be too many displayed in an acclessiace. Families that took photos

often and had large photo collections saw this as partigytoblematic.

“You would have to remember to get something each timer.aftwhile you'd

need a large storage area beside your TV...I'd have to stdat’a- P1, Father

“The amount of pictures that we take, we'd have boxes of itgmsd be literally
grabbing things from boxes. For us I think a big screen likat thyou could hook
it up to this [remote]. The biggest problem we have is crowdivhen we show
photos, but to be able to put that stuff on to a bigger screemavoe good.”- P16,
Husband

Because of this problem, participants often suggestedhiegtmight prefer to use a col-
lection of easily stored smaller items, such as single ghotoindex cards, instead of large
collectibles. This partially solves the problem as thesm# could be created afterward, even
if no representative souvenir had been acquired. They c&keftetogether e.g., stacked in an

index box, which would allow them to be easily stored neardisplay.

“I'd have a hard time nding and storing those objects. Wheaveuld | put them

all? One picture for each set would work’P2, Mother
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However, a few participants noted that this solution migéfedt the advantages of having
a physical object as a link to photo sets. Because these iterukl not be displayed, the
opportunity for serendipitous photo sharing would be reethwand instead they would only be
accessed as a way to bring up a desired photo set. Also, act ebjEh as an index card created
after the event would not have the same personal link as a myeewoking object relating to

the event. As a result, some people argued that foldersreeisevould be just as effective.

“The object thing is the thing I'd nd hard because you wanthave the objects
close to your TV and stuff...I'd almost rather have foldetseve you could just
touch, but we're not really souvenir-type people...| guadsox of cards would
work, but if you're just going to do that you may as well haudéos on the screen”

- P7, Wife

7.2.3 Associating Physical Items to Photos

Another concern arose around people's ability to assopiagsical items to photo sets. Some
families said that certain photo sets may not be from anyi s@mt event or trip and thus
it would be dif cult to nd an appropriate item to associat®eople commonly cited family
photos as an example of this. They said it would be desirableave these photos readily

available for sharing, but they would not be accessibleutynca linked souvenir.

“The only thing is it applies more to pictures from somethgpgcial like maybe a
party or wedding where you could have something that trigdglee pictures. But
with just regular family pictures it would be hard and somats you do take a lot
of those pictures, and sometimes you do want to retrieve sbthese pictures™

P8, Mother

“For the Turkey trip, we could link that [points to an item hrght back], but for

family photos it would be trickier to nd something."P9, Fiancee
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Another issue noted by several participants arises whefoogets the association between
a souvenir and a photo set. A related issue is that other yamgimbers may not know that
a particular displayed souvenir had been set up as a link. pfbielem of forgetting a link
could also be confounded in the situation where a particdaation destination had been
visited more than once - it would then be dif cult to rememladrich trip a souvenir from that

destination actually represented.

“Over time you might forget what souvenir was attached to tgraup of pictures,
especially if you went somewhere twice. Like if you went &tfegwice and took
two sets of pictures. It's a good way to remember but also ngarzed enough
for me. I'd maybe just have a normal object, like a stick withemsor, then you
could write the date, time, and event name and then just paitoter the sensor”

- P14, Daughter

7.2.4 Breaking and Losing Mementos

Finally, participants noted concerns over breaking omigsnementos used with the system.
They felt that the need to move mementos to the display isedtthe risk that they could get
lost or broken in the process. This was of particular con¢errexpensive or fragile items.

Also, if the memento had become lost or broken, they expdessecerns that the linked photo

sets would then become inaccessible.

“So what happens if you lose the object that has the tag on it?yBu lose the

photos?”- P1, Father

Of course, the photos themselves would not be lost as theemmgaitation of SUVENIRS
does not remove the original les. Thus, even if the assedatiem is lost the photos can be

accessed through traditional means (e.g., through theydéesn).
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7.3 Summary

The system demonstration stage of our study revealed y®séactions for the use ofd®-
VENIRS in the home. Strengths noted by participants included atigwligital photo sharing
to be set within a social setting in the home, and hiding sofrée technological barriers
that currently discourage digital photo sharing in the fackace environment. These strengths
match some of the goals underlying@vENIRS.

There was positive interest in the use of mementos as linkhodo sets. However, our
initial system design focused on linking and retrieving faisoonly through these objects. As
a result, using displayed mementos would be undesirablewkeple did not display these
items, or when the number of mementos to display would calusteic Additional problems
arise when a photo set does not naturally associate with @myemto, or when associations
are forgotten. Additionally, moving mementos increassk of loss or breakage.

The issues presented in this chapter, along with the reBolts the other stages of our
study, allow us to reconsider and revise the designaf\@&NIRS. As such, further discussion
of these issues in relation tooBVENIRS will be deferred to the next chapter, which will

address these issues and present our revised design.



Chapter 8

Re ection and Souvenirs Revisions

The last three chapters detailed the results of a study wauoted with the intent of validating
our design rationale behindo®VENIRS, which led to suggestions for improving the system.
Chapters 5 and 6 investigated families' current practicearad their photograph and souvenir
collections, which provided an understanding of the emment S UVENIRS is aimed to t.
Meanwhile, Chapter 7 presented families' reactions to aatetration of the system, which
con rmed perceived strengths, as well as areas for impr@regm In this chapter | briey
re ect on the study results, and then describe revisionsattadhe original system prototype

as suggested by the results.

8.1 Study Re ection

Our study ndings brought forth evidence that supported added detail to the ideas present
in our design rationale. Within this context, | brie y reisaspects of the original design
rationale, and relate them to ndings of the study.

Social Setting. With SOUVENIRS we aimed to encourage photo sharing by situating it
within a social setting. This premise was con rmed in thedstuln discussing the general
preference for showing photos with tangible prints, faeslnoted social engagement and lo-
cation as bene cial factors. Additionally, the social sgftaspect of SUVENIRS was noted as
a positive reaction to the system demonstration, and wassaen as potentially advantageous
over prints as it would allow more people to comfortably vithe photos.

Technological Delays. We suggested that delays involved in managing the techyolog
required to show a set of digital photos could become a ydaigharing. Our investigations in

how print vs. digital technologies are amenable to photoisgaeri ed this. When discussing

97



98

shownphotos, it was noted that digital photos are not as readifylave as prints. Where
prints of a photo set existed, these were generally preféoreshowing. Additionally, families
noted that minimizing the appearance and effects of teclgyomanagement when showing
digital photos is a bene cial aspect 0b8SVENIRS.

Shared Accessln the design rationale, we suggested that current deskimpating sys-
tems would deter shared access to families' digital photlections. This too was con rmed
in the study. In Chapter 5 we saw that both print and digitaltptcollections were typically
maintained by one family member. However, while shared kadge and access was not a
problem for print photos, it was for digital collections. deed it was seen that photos were
generally kept under the user account of the person who meghthem. As such others may
not be able to access them, and in some cases would not evenkrat was kept. But even
when access control was not enforced by the system and athdbspotentially access the ac-
count (e.g. the password was known, or there was no passwioed)erception of the account
as a personal space can be enough to make others reluctanets at.

Opportunistic Sharing Through Tangible Mementos. We suggested that the visibility
of displayed mementos in the home could be used to providertppties for photo sharing.
However, it is dif cult to verify that this would be the casattv SOuVENIRS without deploying
and observing how the system would be adopted in homesciparits' positive reactions to
the system focused on how the system overcomes dif cultiesentered with current methods
for photo sharing, and perhaps these bene ts are more yeapjiarent than encouraging new
opportunities for photo sharing. Yet, the study does prewddence that the system could be
used in this way. We noted thahown photosended to be motivated by social relevance, e.g.
topic arising in conversation. Building on this, some papi@nts considered their displays of
collected mementos as conversation pieces. Thus, it isijp@ss see how the transition from
conversation around a displayed memento to photo showinfgldee made. Additionally,

participants had positive reactions to the idea of linkirepmory evoking objects, as combined
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they would provide more opportunity for reminiscing andrgtelling.

8.2 Revised Souvenirs

For the remainder of this chapter | will discuss the feataed implementation of a revised
prototype ®UVENIRS. The goal of these revisions are to allow the system to tirrengasily

with observed practices, and to address potential issu@isipants had noted.

8.2.1 Shared Sets

The rst revision concerns how photo sets to be shared awsgenle Participants liked the idea
of being able to easily show the photos they kept on their egerpusing the TV, but this
raises the question of how photos get there to begin with.oFiggnal prototype assumes that
people would manage photos on the computer connected talttie display. However, people
currently manage their digital photo collections on theirgonal computers. A more exible
solution is required to support this option. People wilklikprefer to use their personal desktop
computer to do the photowork that goes into creating phat $&amily members could then
choose to share subsets of their photo collections throagh/8NIRS.

To address this, &UVENIRS now works as a distributed system, allowing all family mem-
bers to easily access and contribute photo sets for shafdajails on how the distributed
system works will be deferred to the implementation sectibhe photo management view
shown in Figure 8.1, allows people to contribute to the sthaets from their computer. This
view presents an interface similar to other desktop photeagament software, where people
can create, rename, or remove sets, and see thumbnail Vighesavailable sets. Sharing a set

using UVENIRS is accomplished with the following steps, illustrated ig e 8.2:

1. Invoke thephoto management viefvigure 8.2a).

2. Create a new set (Figure 8.2h).
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Figure 8.1: Overview of thphoto management view

3. Drag the folder or individual photos into the window (Fig8.2c).
4. Name the set (Figure 8.2d).

Once created, the photo set is available to all connectédnoss of ®8UVENIRS running
on the home network. Other family members will see this sétéir photo management view
and the set is available to be shown on the large display.

Shared sets also includes the tags. A tagged object cankeel lio the set using thghoto
management viewvhen an unused tag is detected by the sensor base it wilhkedito the
selected photo set. The RFID tag identi er will appear in tis¢ of all associated tags for
the set, which is shown in the lower left hand corner in Figgue RFID tag meta-data is
also shared through the system; a slideshow of the assoght#os can be invoked using the

tagged object with any computer running a connected instah80UVENIRS.

8.2.2 Souvenir Linking Optional

Our original prototype only allowed slide shows to be invibkesing associated mementos.

This is an unreasonable restriction. Our participants ghoit impractical to require a me-
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Figure 8.2: Creating a photo set using fifeto management vieva) invoking the view, b)
creating a new set, ¢) dragging photos into the set, d) nathimget.

mento to be kept for every shared photo set. In this revisoayenir linking is now optional.
Families can choose to use souvenir linking as much or &s it they desire. This helps in-
corporate cases where mementos are not routinely displédyedumber of photo sets would
encourage too many mementos to be displayed, an appropreteento for linking was not
available, or when a linked memento had been lost or forgotte

To accomplish this we augment the slideshow software witblieation view, as shown
in Figure 8.3, as an alternative way to invoke slideshowsm&mehat similar to traditional
photo viewing systems, this view allows on-screen navigedif photo sets shared through the

system, where it provides a list of named photo sets with @ig@reof four thumbnails. Users
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Figure 8.3: Browsing collections in the slideshow view

can scroll through the list and invoke a slideshow of any pls#t using the circular touch
scroll device, or the mouse. As we will see, linking thess s@imementos is optional rather

than mandatory.

8.2.3 Linking to Other Items

Our next revision to SUVENIRS revisited how people create and use custom physical items
links. In the system demonstration portion of the studytip@ants noted concerns about the
scalability of the system. If physical links were desired évery photo set, the number of
displayed mementos to be kept would cause problems of cllagesuch, many participants
suggested the option to use index cards or single photogragh many of these items can be
easily and neatly kept together for use with the system. rAdtive items are also useful for
photo sets that might not have an appropriate memento fantn

We provide two options to create such custom items. Firstnowe provide credit card-

sized RFID index cards (Figure 8.4, left); these cards artegeized as tags by the system,
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Figure 8.4: Index cards and prints can easily be createddcasscustom links with &u-
VENIRS.

but allow the user to annotate the cards with written detonip. The second is to provide
the ability to easily print exemplar photos through the egst To do this, BUVENIRS now
includes a dedicated photo printer connected to the larggladi (Figure 8.4, right), and a
print button in the slideshow interface for one-click piirgt. While browsing a photo set, the
currently displayed photo can easily be printed via the @een button. Thus, the user can
quickly print a representative photo for the set, and tummtd a link by attaching a thin sticky-
backed RFID tag to the back of the print. Both the index cardi rpresentative print allow
people to easily store many links near the display, such as index or photo box, avoiding

clutter issues with other mementos.
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Figure 8.5: Mobile displays used to discover links in place.

8.2.4 Mobile Devices

Our nal revision concerns using mobile devices in order tecdver associations in place.
Through our study we saw that displayed mementos, suaolectibles could be located
throughout the home. As well, some mementos are not tratadper i.e., because of weight,
fragility, or because they are anchored (e.g., wall hangiAg such it would be cumbersome
and undesirable to have to move these items to the displaywaié a slideshow. To address
this we use mobile devices, such as a tablet PC or PDA. Theseasaly be moved about the
home as a way to retrieve linked photos without moving the sre@m

We added a mobile device, in our case a tablet PC, with a PhRIg® reader xed to its
back via velcro strips. The tablet is connected to the honear& via wireless, and is able to
access the photos shared with 8/ENIRS. With this setup, a photo slideshow can be viewed
on the tablet display simply by bringing it close to any tadjgeemento. This is demonstrated
in Figure 8.5a, where a person has brought the tablet up ggedarock. The tag is sensed by
the tablet, and a slideshow of the associated photos isagisg!

This set up allows links to photos to be discovered withoatrtbed to move the displayed
memento. This is not perfect as the smaller display size @&wiivg angle restrictions make

the mobile display less desirable for groups viewing photdere the tablet can be passed
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around between people (much like a photo album), we stilelelthat guests would be more
comfortable sharing photos over a large display in the ¢ivimom. To address this, the mobile
display itself is used as a physical link to the photo setitently displays. An RFID card is
also xed to the back of the mobile device, allowing it to beetged by the sensor bases. The
mobile device is aware of its tag identi er, and is able to pararily associate that tag with the
photo set it is currently displaying. Usingoack and dropstyle technique [Rekimoto, 1997], a
person can use the mobile display to pick the photos from@alisd memento (Figure 8.5a),
and drop the photos on to the large display by placing thetalver the sensor base, triggering

the same slideshow (Figure 8.5b).

8.2.5 Implementation

In the previous sections | have described features for theae UVENIRS that are motivated
by our results. This section will present the technical ieteehind the underlying changes in

our revised prototype implementation that allow theseufiesst.

Network Shared

The key underlying change to the original prototype is thatdystem must now share photo
sets over a home network in order to allow use with multiptptiiys (i.e. desktop computers,
mobile devices, and the large display). Our prototype noss@snetwork shared folder as the
central server for photos shared using the system. Thasystsumes this shared folder, which
can be set up on a PC running Windows, is accessible to all etargprunning SUVENIRS.
The shared folder stores a library of all the photos and rdata-used by the system.

The remaining computers runnin@8VENIRS will access this folder as clients. When the
SOUVENIRS software is started, the con guration dialog (Figure 8$%¥hown. Through this
dialog the user can specify the shared folder to be used,thgraising thébrowsebutton to
locate the folder, or by selecting a previously used foldesélecting it from the drop-down

list in the text box (the last folder used is automaticallied in by default). Once connected,
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Figure 8.6: UVENIRS con guration dialog.

SOUVENIRS s designed to run continuously, and its views, con gumatiand functionality are
accessible via an icon located in the system tray (shownguarEi8.1b).

The running ®UVENIRS clients manage the library of photos in the shared foldeiciwvis
not intended to be modi ed by users directly. When a set issadasing thgghoto management
view (Figure 8.1), a folder for the set is created in the sharedeipland the photos in the set
are copied to that folder. Figure 8.7 gives an example shgpwow the system structures the

les in the shared folder. Figure 8.7a is the top level of titedry, containing folders for each
shared photo set (as well as data les used by mobile disptdgscribed later). Figure 8.7b
is the contents of a folder for a particular photo set, cormtg the copied les for each photo
in the set. Additionally, the folder contains two subdim@s: ‘key ”, and “thumbnails ”,
which contain images pre-computed by the system for spesxsbns. The rst, key ”, con-
tains the four thumbnail preview as used in the collecticgww({Figure 8.3). The second,

“thumbnails 7, contains thumbnail versions of each image in the set, whie used in the

photo managementiew. These thumbnails are computed when a photo set isddéd to the
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Figure 8.7: Structure of thecG&VENIRS shared folder library.

system, and are stored to avoid time delays in loading &dblution images when using these
views. Finally, the folder contains a data letdgs.dat ", which stores a list of the RFID

tag identi ers associated with this set.

Avoiding Time Delays

With the photos and meta-data for sets in the library kepiéshared folder, any instance of
SOUVENIRS connecting to the shared folder has access to the necessamnation. While
photos to be displayed by the system could be accessedlyifiensh the shared folder, we
found the delay in retrieving full-resolution photos ovee hetwork reduced the responsiveness
of the system when showing photos. To avoid time delays, estance of SUVENIRS keeps

a local cache, which is a replica of the library in the shamddr. An update synchronization
between the local cache and shared library is performed \leI8OUVENIRS software is
started up and connected to the shared folder. In order tataiaisynchronization, the running
instance monitors the shared folder for changes. When dsaioghe le system occur (such
as when a photo set is added), events are raised by the moB#oh instance keeps a ve

second timer, which is reset when each event is raised by tméton. \When the timer elapses
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an update synchronization is triggered to accommodaténtochanges. The timer is used to
prevent multiple updates when changes occur in rapid ssiceeguch as when a set of photos
is copied to the library); the update is performed after thanges are made. Because the
local cache is kept in sync the instances ofUSENIRS retrieve photos from it, rather than the

slower shared folder.

Another method to reduce time delays is employed in the dider view. Loading full-
resolution photos, even from the local cache, can stilbohiice a lag in responsiveness when
scrolling through a set. We improve responsiveness lostsggchronously loading both the
pre-computed thumbnail and full-resolution photo. Duettosmaller size, the low quality
thumbnail loads quickly and is displayed, providing a guiegponse. When the full-resolution
photo nally loads, it is swapped and displayed. If the usesdrolling quickly, they may con-
tinue scrolling past before the full image loads. If thiswurs; the in-progress load is stopped
before the next photo is loaded. The result is that the usescall quickly, using the thumb-

nails to nd the photo they want, without delays as full imagee loaded.

Mobile Devices

Additional information is required for the system to use m@bevices as described previously.
An instance of ®UVENIRS running on a mobile device must know the identi er for its RFI
card in order to associate itself with the photo set it digpld his is done in the con guration
dialog by checking the mobile device check box and entetrggidenti er in the text box,

as shown in Figure 8.8. When the mobile device connectsatesea data le named after its
identi er in the shared library (an example is seen in Figd&a). The data le simply contains
the name of the photo set the mobile device is displayings @mpty if no set is displayed.
When an instance of JVENIRS detects an RFID tag, it checks both the tag data les for each
photo set, as well as the mobile device data le names for ahmag identi er. If the tag

represents a mobile device, its data le is read and the &ssakcset, if any, is loaded.
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Figure 8.8: Mobile device con guration

8.3 Summary

The design rationale and original prototype implementetibSOUVENIRS, which was based
on ideas from the elds of ubiquitous, tangible, and donestmputing, was presented in
Chapter 3. To build on this, we sought to study speci callyvha system for sharing digital
photos based on links to physical mementos might be adoptdteidomestic environment.
Our goal was to build an understanding to verify our desigiomale, and suggest ways in
which the original prototype might be revised to better tr@nt domestic practices. This
chapter demonstrates that our study goals have been adshetyl by looking back at our
original design rationale, and re ecting on how the resuéate to it. Additionally, |1 have
described the motivation and implementation of a revisedgbype of UVENIRS based on

ideas from the results.



Chapter 9

Conclusion

In this chapter | conclude the work presented in this theédisgin by re-stating the problems |
set outin Chapter 1, and summarize the research contnitsutivave made in addressing those
problems. | then discuss some potential directions forréutmork to build on this research.

Finally, I end with some closing remarks.

9.1 Thesis Problems

In Chapter 1 | de ned two problems for designing a system tocoaimage photo sharing in the
home through links to physical memorabilia.

Problem 1: We do not have a suf cient understanding of current domegstctices with
print photos, with digital photos, and with souvenirs, tdidate and critique our design idea.
We do not know how the various affordances - of the domestimge of print photos, and of
digital photos - currently in uence photo sharing. Reséairt domestic computing suggests
physical locatiorof such artifacts is crucial to consumption of communiaatidormation. We
speculate this creates opportunities for photo sharingataiunclear on if or how it applies.
We also speculate that physical memorabilia can link totaligghotos as memory evoking
objects, but do not know if and how they could be situated drades] in the home such that
they could encourage opportunities for photo sharing.

Problem 2: We do not know how a system for photo sharing that links palysiemora-
bilia to digital photo sets can be designed to t in with dotiegractices.Such a system will
rely on its t to routines for its adoption and success. It iglear how and what souvenirs and
mementos are kept such that they would be amenable for us¢hgisystem. The system must

also accommodate for the ways families typically store dradestheir photos in the home. By
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situating the system within these practices, we improvgatential utility.

9.2 Contributions

In this thesis | have addressed these problems through twonesearch contributions.

Contribution 1: An understanding of current domestic practices with prindfos, with
digital photos, and with souvenirs, which is relevant to design idealn Chapters 5 through
7, | presented the results of a contextual study of family @snwhich forms an understanding
of these practices.

First, | presented a comparison of how print and digital peare organized and located
in the home, and how this affects their accessibility forrsilta We saw that organization
strategies between print and digital photos were similaually one family member acted
as a primary organizer, and photos were typically arrangeddte or event. However, the
physical location of print photos made them more accessislsharing in the home. This
included easy access through physical proximity to wherstguwere typically entertained.
Additionally, print aloums were typically kept in an areathall family members routinely
use - opportunities for sharing are increased when anyotieifamily knows about, and can
access the family photo collection.

Next, | related how and why photos were shared by familied,reow current affordances
of print and digital photos support these practices. Inipaldr, we saw a desire to use
digital photos for socially-motivated face to face phot@wing in the home. But, when a
print set existed they were preferred for showing. Otheeaeshers have argued that prints
are most amenable for face to face showing [Crabtree etQ4,Zrohlich et al., 2002], and
considered how digital technologies could provide bettardances when showing photos
[Lindley and Monk, 2006]. Our work overlaps with, and valids.some of their ndings, and
extends upon them by considering how barriers that disgeudigital photo sharing can be

overcome.
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Next, | presented a categorization of physical souvenasttkes into account how they are
typically situated and used in the home. This revealed ftagses of souvenirs with different
potentials for use as links to digital photos. Other redszns have considered how souvenirs
are suitable as links to photos for memory recollection [@an Hoven and Eggen, 2005]. Our
work extends this by considering how these items are siiuatéhe home such that they can
encourage digital photo sharing.

Finally, 1 presented families' reactions to the use of a eyslinking digital photos to
physical mementos. This included a discussion of issudsctialenge how such a system
might tin with families routines.

With this understanding, we were able to validate our desatjonale with real home prac-
tices, and critique our initial system desi{froblem 1) More generally, this understanding
contributes to the body of insights into the domestic emuinent that is needed by domestic
computing researchers and designers.

Contribution 2: A prototype implementation of a system linking digital isab physical
memorabilia, a re-evaluation and requirements analysisrfgorovements to that system based
on real domestic practices, and a revised prototype thatides a better t to those practices.
In Chapter 4 | presented the design rationale and prototyp&eimentation of SUVENIRS - a
system that uses physical memorabilia to trigger slide stahwdigital photos. This design was
motivated by prior literature in tangible, ubiquitous, amhoimestic computing. GUVENIRS
design premise was to encourage photo sharing in the homprbyiding opportunities for
sharing through tangible mementos, overcoming accesgfmand technological delays, and
situating photo sharing within the social setting of the lsom

In Chapter 8, | critiqued and revised th®@ SvENIRS design using the understanding of
domestic practices and of families' reactions to the sysgamned through the study. First,
| considered how families could make subsets of their digiteto collections available for

sharing with the system. | then considered how the systertdqmovide a better t with
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various practices around displayed souvenirs. In padiclilmade souvenir linking optional
for homes where souvenirs were rarely displayed, or whege leollections of digital photos
would encourage an undesirable excess of souvenirs to playksl. Then | considered how
easily stored custom items could be created with a photagorar writeable tags, and used as
physical handles for many photo sets, or for photo sets @ ho appropriate memento for
linking. Finally, | considered how mobile devices could Ised to discover links when moving
displayed souvenirs was undesirable.

| then built a revised prototype implementation @ 8/ENIRS that incorporates the ideas
from this critique in order to provide a better t to observédmestic practice@roblem 2)
While this system was not formally evaluated, it stands asrabhodiment of our design ideas

and approach.

9.3 Future Work

We have now seen how affordances of print and digital phdfestgotential for photo sharing
in the home. Indeed, the physical location of print albunsates opportunities for photo
sharing - by being readily available to show guests, andjo@icessible to all family members.
We have also considered how a system may bring back somes# #iordances by giving
digital photo sets a physical embodiment in the home thradighlayed memorabilia, and
considered how such a system can t in with domestic routines

Future work in this area should consider long-term trial;neéiome system use. We used
a video demonstration to gather initial reactions on howili@s1might consider using our
system, but further insight could be gained from instaltimgsystem as a true technology probe
[Hutchinson et al., 2003]. Observing how families adaptuohsan installation over time may
enrich our understanding of photo sharing and souvenirrutieel home, and reveal families'
desires for digital photo sharing systems. These obsenatiould fuel further technology

designs for digital photo sharing in the home.
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Of course, the goal of long-term trials is not simply to gudige usability and adoption
of our implementation, but to observe how the introductibradSOUVENIRS style system
will change a family's cultural and social practices ovenéi For instance, the system could
create an increased desire to collect souvenirs specy ¢atluse as links to photos. As well,
a family's practices with displaying souvenirs could changth the bene t of keeping them
near the TV for use. Similarly, a family might put greater saleration into how their homes
are arranged to naturally allow storytelling through disfgld souvenirs and photos. Family
practices are not static; we expect they will change (hdpefwsitively) to create meaning
around the technical and social artifacts we introduce.

Future work should also consider the applicability of thisrkvto other forms of digital
media in the home, and also to domains outside the home. Aguwimg technologies are
become increasingly pervasive in the home, more of theaatsifdealt with in everyday family
life are becoming digital, and these artifacts may be dekréor sharing in the home. An
obvious example closely related to our work would be homeigsoBut it may be worthwhile
to consider what other forms of media, e.g. family documesdsld be embodied and shared
through links to physical objects. Similarly, future workuid look beyond the home, and
consider how physical objects could be used as links toalighotos in other domains, e.g.
museum exhibits, or augmenting books or magazines.

Finally, another direction for future work is to consideteahative interfaces for displaying
linked photos. Our system provides a simple slide show, lwlegerages on existing affor-
dances of the typical living room, i.e. appropriate furmgjs for guests, and large screen TV
display. However, alternative interfaces, such as a tapldisplay [Carpendale et al., 2006,
Shen et al., 2002], could afford greater involvement fomdes and potentially increase enjoy-
ment of the photo sharing experience. Extending beyondystaiwing, future work could also
consider using souvenirs in technologies for digital plti$play [Kim and Zimmerman, 2006,

Swan and Taylor, 2008]. Framed prints and physical memerwsften intermingled within
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domestic displays - placing a digital photo frame amongatenirs linked to photos could

provide a means to select photos for display.

9.4 Encouraging Creative Practices

In the previous section | noted that long-term in-home sriuld reveal how families might
develop new practices given the availability of a systenmhsag S UVENIRS. However, the
interviews and our own experiences with the implementaditow us to speculate on how new
practices might evolve, particularly in encouraging dkesatise of tagged objects.

For example, trip output items (e.g. guidebooks, maps) etesent potential for creative
re-purposing as links to photos. Currently, these itemsygmeally stored away as they have
no practical purpose after the trip. Yet, they are strongligdd to memories, and often have
related photo sets. Indeed, some families liked keepinggetiiems with their associated prints,
either simply as a way to store them, or as a more creativetsffich as a scrapbook. Several
families suggested creative uses of these items as taggmrttExamples include using four
tags in each corner of a guidebook to show four different tpagods of a trip, or tagging
various locations on a map to show photos from those location

Further creative ideas can build on creating custom obgstenks. For example, rep-
resentative photos printed through the system could cortdiarcode allowing them to be
immediately used as links. These photos could then be usadatbum or scrapbook contain-
ing items that act as indices to various digital photo setsthAer possibility is creating custom
objects to represent photos from a certain time period, agdby year, or perhaps using diary
pages as links to photos from around that time.

While these ideas may be speculative, they illustrate teatie potential in providing the
affordance to link physical objects to digital photos, whgoes beyond our original intent of

simply linking physical souvenirs to their associated praxts.
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9.5 Closing Remarks

In this thesis | have presented the design ofUSENIRS, a system for encouraging digital
photo sharing in the home through physical memorabilia, @mdnvestigation of families'
current practices with print photos, digital photos, andvemirs. Of course, the true utility
of such a system is best guaged with an actual deploymentoifetesearch illustrates some
of the issues with digital photo technology in the home, aaglits to consider how we might
address those issues with solutions that move digitalmm&ion “off the desktop” where it can
be situated in the domestic environment. As digital phapgy has become prevalent in the
home, there is a very real need to consider and address ibstiedfect how families use their
digital photo collections.

This work also contributes to the broader question of howretogies can be designed
that allow families to share digital artifacts in the homénisTquestion becomes increasingly
important as new computing technologies are adapted bylié@mBY investigating a speci ¢
domain, i.e. photo sharing, the ndings of this work contrie to the larger body of insights

that are needed to sensitise designers to the nature of thestic environment.
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Appendix A

Study Documentation

This appendix provides documentation relevant to the stiugring Photographs and Sou-
venirs in the Homgconducted by Michael Nunes and Carman Neustaedter in titemspring

of 2007. The contents are as follows:

1. Study Recruitment is a notice given to potential participants to give them infation

about the study.
2. Consent Formgiven to, read, and signed by all study participants.

3. Study Description is a script used at the beginning of the interview, and thhowg to

introduce new stages.

4. Study Codesgives a listing of the codes generated from the open codimgopoof the

analysis.

Appendix B contains a scan of the sigriethics Approval for the study. Details of the study

methodology are given in Chapter 4.
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A.1 Study Recruitment
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A.2 Consent Form
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A.3 Study Description

The following description should be read to each particidrthe beginning of the study to
inform participants of the procedures prior to giving cantsdtalicized text are instructions to
the investigator.

Introduce yourself.

My name is (your name), and | will be giving you instructionswhat to do and will

answer your guestions.

We're researching the use of photographs and souvenirgy@mdhey are displayed and
shared amongst families and close friends in the home. Wéd/i&e to understand the

practices for storing and showing photographs and sousenir
Tell them about the experiment.

The study will involve an in-depth interview about the preses you use to sort and store
photographs and souvenirs, as well as the ways in which ysplayi and share these
items with your family and friends within the home. We will lagking you to show
us samples of your current photos and souvenirs, and how sedhem. Throughout
the study we will be taking notes and would like to take phoapds of photograph and

souvenir displays in your home, given your permission.
Tell the participant that it's OK to quit at any time.

If you feel uncomfortable, you are free to quit at any time.\@o have any questions at

this point?

Give them the consent form to sign. If it is not signed, do notged.
Proceed with the interview. Have it centered around theirent paper and digital photo

collections and how they share it, i.e., they should bringtbeir photos and talk about them.
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Please show me the areas in your home where souvenirs armhpdnahis are displayed
and shared, as well as where and how these items are storedneheut in the open.

This could include photo albums, storage boxes, mantlesspiay areas, as well as
computers or digital cameras in the case of digital phofalggaAs you do this, lets talk

about how you currently share them with each other and vssitoyour home.
Tell us about the last time you shared your photos/souveiiinssomeone.
Next, tell them about the system, show them a prototypeasfdtget their reaction to it.

Our current idea is that families can attach tags to physimavenirs and mementos, and
in turn link these physical items to associated informatguth as collections of digital
photographs. This can provide people with a means to stataetrieve digital pho-
tographs via links with their representative souvenirsl eonstruct interactive displays
allowing digital photographs to be shared with close freadd family members. For
example, souvenirs brought close to a Television plasm@lajisvould automatically
display associated image collections. We would like yoactien to this idea, i.e., what
you think of it, whether you would use it, how you foresee gsiand what we could do

differently.



Appendix B

Study Codes

B.1 Stage 1: Print and Digital Photos

B.1.1 Photo Types
[Day-to-day Around the home, candid, day-to-day pictures.
[Trips] Vacations or other events that involve going places.
[Special EvenfsParties, ceremonies, performances, etc.
[School PhotdsProfessional photos of children taken at school.
[Back Homé Seen when families have moved from another country, pistitoen the home country.
[Copieg Double prints.

[Relevant Photos which are somehow relevant or interesting to theopess people that they are being shared
with (e.g. shared experience, common interest).

[Friend$ Photos of friends.

[Child] Pictures of the children (particularly young).

[Recent Photd$hotos taken recently.

[From FriendgPhotos recieved from friends.

[From Family] Photos recieved from family members
[Scanned photd&hotos scanned from prints.

[Liked Photo$Photos that are particularly liked or favorites.
[SceneryPhotos of nature, etc.

[Candid$ Not posed, informal.

[Partie$ Pictures taken at parties.

[Dinnerg Pictures taken at dinners.

[Team$ Photos from team events, such as a basketball team.
[Sport§ Photos from sport event.

[Schoo] Photos taken (informally) at school.

[Places to gpPhotos from a place that a friend may not have been to and mighttto see or go to.
[Videq] Videos.

[In Common Photos of things that you have in common with the person yesharing them with.
[Portrai{ Picture of one person, typically a professional shot.
[B&W] Black and white

[PanoramifExtended (wide) panoramic photos.

[Wedding Wedding photos.
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[Everything Takes pictures of "everything”.

[Group EventgEvents involving a particular group, e.g. sports team.
[Awardq Recieving awards at ceremonies.

[Housé Pictures of the house.

[Architecturd Buidings.

[Asth PleasinpAsthetically pleasing photos.

[PersondlPersonal photos (not formal, like family photos).

[Old Picture$Older pictures, i.e. taken by parents.

[In ConversatiohPictures that come up in conversation or are asked to be seen.

B.1.2 Storage Locations
[Of ce] A home of ce.

[Bedroonj A family members' bedroom.

[Hallway] A hallway in the home.

[Livingroom] The family living area.

[Diningrooni The family dining area.

[BasemerjtThe basement of the home (often as out-of-the-way storage).
[Shelf Placed on a shelf.

[Wall] Mounted on a wall.

[Cabinel Kept in a cabinet.

[Drawerg Kept in a drawer.

[Closet Kept in a closet.

[Parent Hougdtems stored in a parent's house (typically as younger asjpecently moved from parents).
[Fridgd Mounted on the fridge.

[Fire Safé Kept in a re-proof safe.

[Guest BedroofiKept in a guest/spare bedroom.

[Cornet Stored in a corner of a room.

[StaircasgA staircase in the home.

B.1.3 Storage Types and Strategies
[Albumg Albums.

[Multiphoto FramepFrames with multiple photos displayed.
[Frame$ Picture frames.

[Loosq Loose photos.

[Chronologicdl Stored in order by date taken.

[Even] Stored by event.

[Location Stored by the location the photo was taken in.

[Peoplé Stored by the people in the photo.
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[Fit In] Stored where ever they “tin”.

[Don't put wall holeg Don't make new holes in walls (for hanging photos).

[Datqg Stored by date taken.

[EnvelopekPhotos stored in envelopes.

[CD] Stored on writable CD disc.

[DVD] Stored on writable DVD disc.

[CamerdPhotos still stored on camera.

[OL Sitgl An online website for sharing photos (3rd party website).

[OL PersondlOnline personal website for sharing photos.

[OL Folderg Folders/directories online.

[OL Photo GalleryPhoto gallery website.

[Computel Stored on a personal (desktop) computer.

[Laptod Stored on a laptop.

[Work Computef Stored on a computer at work.

[Blog] Displayed on a blog.

[Box] Stored in a box.

[Available SpackA location is chosen because it provides adequate spacertothe items.
[SeperatEPhotos owned by different individuals are stored seperésieperate computers for example).
[Cross LabelePrinted digital photos given labels allowing the corresiing original digital photo to be found.

[Brought Ouf Some photos were brought out too look at and remained sormewatieer than where they'd
normally be kept.

[Shared HIp Stored on a shared hard drive.
[Unsorted Stored in an unsorted fashion.

[Pragmatit Pragmatic reasons for putting something there, ex. bedtsigeshelf, or photos hung where there
are studs in the wall.

[Time to Albumify] Stored in a location until there is enough free time to putitheto albums.
[Near GuestsStored in a place near where guests would be.

[Different OF Different os's are used, photos wind up in different placgea aesult.

[iPod Stored on an ipod.

[Slideg Stored as slide albums.

[Used Aredls a most used area, near where people often are.

[Home ServdrA home server set up for secure storage of photos.

[Mark for Prinf Photos labeled or marked for printing.

[NumberediStored by numbered lename.
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B.1.4 Shared With
[Friend$ Friends.
[Family] Other family members.

[Special Interetincludes special interest groups with whom you might wiskhare related photos with, for
example a sports team.

[Others In PhotpOther people (family or friends) who are in the photo.
[StudentStudents (i.e., when a teacher).
[InteresteflOthers who are interested in seeing them.

[Random InterngiRandom people on the internet.

B.1.5 Likes, Challenges, or Dislikes

[OrganizedlKeeps photos organized.

[Prevent LoskHelps to prevent loss.

[Prevent DamadeHelps to prevent damage.

[Easy to FindlPhotos are easy to nd.

[Hard to Find Photos are dif cult to nd.

[Relaxing Looking at the photos (in a particular form) is relaxing.

[Disorganize{iPhotos disorganized, perhaps because they were not oeganithe rst place, but might also
get disorganized as they are taken out or looked through.

[Unreliablg Loss of access due to some system failure, for example osilieés down or computer crash.
[OL Sharing Sharing of photos online.

[Not Many Viewabl¢ Refers to the number of people that can view the photos at, aifceult to show to a
large number of people.

[Many Viewablg Can be viewed by several people (such as on a TV).
[Hard to OrganizElt is hard to organize the photos.

[Lots of duplicateELots of duplicates are accumulated.

[Can't Movgl When moving, it is dif cult or impossible to bring collectits.

[Hard to RemembéHard to remember what a photo is of/when a photo was taked thaemember what is in
albums - what photos are around.

[Fun to SearchSearching through photos is enjoyable, get to look at therstou might not have been looking
for.

[Easy AccegsEasy to get at the photos.

[DegradéPhotos degrade over time.

[Nice to look at Photos (in a particular form) are 'nice’ to look at.

[Not nice to look dtPhotos (in a particular form) are 'not nice' to look at.
[Hard to captiohHard to write captions/labels.

[Avoids Cluttet Storage mechanism avoids clutter.

[Clutter] Storage mechanism causes clutter.

[Break Dowrj Photos/albums break down with age.
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[Store MementdsAlbums can also be used to store little momentos along wihrélevant pictures.
[Losq The things can get lost and hard to nd again.

[Can't Transpoitlt is dif cult to take with you somewhere else to show them.
[Can TranspottYou can take them with you to show to someone else.
[Zoom] Zoom feature on camera.

[More PicturekCan take more pictures (with digital cameras).

[Deletq Pictures can be deleted (digital photos).

[Media Fail§ Media (such as a cd) may fail.

[Leave CommeniOthers can leave comments (such as on a blog or photo shagingjte).
[Edit FeaturelsFeatures for self-editing digital photos.

[Can't Ediff No features for self-editing print photos.

[Naming Naming photos (digital).

[Scanning Scanning print photos to digital.

[Need Filn] Need to keep a supply of Im in order to be useful.

[Developing Need to take Im photos to get developed.

[Time to OrganizgNeeds alot of time to go through and organize, such as to gettier an album.
[Caption$ Captions can be used to remember details.

[Hard to SenfiHard to send to others.

[Making Copie$ Making duplicates.

[Date ReferendeDates on pictures can be used to reference.

[Surf Through Sur ng through various photos on the computer.

[No Film] Don't need to worry about carrying or buying Im.

[Backug Create backups of photos.

[Centrally StoretiEverything stored in one central place.

[Send Link Sending a link, rather than an email attachment.

[Large File} Files too large to send.

[Print Good Can print just the good pictures.

[Hard to ShowHard to show to other people.

[Making CD] Making cd's for people.

[Battery Lifel How long the batteries will last.

[More Socia] The activity of looking through them is social.

[Auto OrganizefiAutomatically organized.

[Printing] Printing, (takes time, expensive, printers dif cult).

[Albums for Event Albums which contain an entire singular event.

[Seperate RepositgrRepositories of photos kept on computer is only accessabileet owner of that com-
puter/account.

[See OutpytYou can see the output on a digital camera right away.
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[Archival] Will the format be archival? will the photos still be viewabh 50 years.
[Show Olde} Nicer to show to older generations who maybe don't like tleeFnology”.
[Sign Ug Others have to sign up to some service to see photos.

[Slow ConnectiohPeople with slow internet connections will have troublerstgaphotos.
[No ConnectiohPeople who are not online will not be able to see the photos.

[Easy to ShafjeEasy to share with others.

[Mailing] Have to prepare and mail to others.

[QuicK Can get a photo quickly when you need to.

[Screen ViewingjViewing on screen dif culties, angle, brightness, etc..

[See TechnolodgyYou can see the technology when viewing digital photos.

[Hides TechnologlThe technology behind print photos is 'hidden' when viewprgnt photos.

[Panoramic FitThe odd size of the panoramic prints can be dif cult to tinmaal albums with the rest of the
photos.

[Selective PrifitYou can select to print only good ones, avoid the expensewaldping ones that didn't turn
out.

[Developing CogtCost to get photos developed.

[Show Bad Inability to select only the good pictures when showing,cheeshow the bad to (ex. camera on tv
sharing).

[Share on Own TimleCan be shared with others on their own time - like with an anéibum, they can look at
them when they want.

[Date on PictureThe date is placed on the picture.

[Update WebpaddJpdating an online page is tedious.

[ExpensivéCost (i.e. Im, prints, etc.) is high.

[Update DisplaypEffort to update photos displayed.

[Low Quality] Quality (e.g. screen resolution for viewing digital phqtissiow.

[Setup OL SitgOnline sites for sharing are dif cult to setup.
[ConvenienckConvenience of digital photos, faster to get and see.

[Software ArrangESoftware re-arranges where the les and things are.

[No Hard Copy Is worrying that there is no hard copy.

[DVD With Video] Can make DVD's to send with pictures and video clips.

[Ink Usq Printing at home uses too much ink, printer runs dry.

[Long Tern] Photos will be stored in hopes that they will be availablenalong term.
[Send Foldeds-olders make it dif cult to send, have to go through and siebedy a few.
[Find SpacgFinding space (to store prints) is dif cult.

[Loading Timé Time takes to load up digital pictures.

[Take Videq Digital cameras can also take videos.

[DVD Backugd DVD backup not feasable as there would be too many and tootbatctess.

[Access AnywhergOnline albums allow you to access photos from anywhere ikexe€omputer.
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[Edit] Can edit photos/photoshop etc.
[Distance SharirigShare photos at a distance.

[Computer llliteratgHard to share with those who are computer illiterate, egmiamather a photo album than
online album.

[Computer TimgToo much time spent on the computer.

[Surprisé Element of surprise in getting Im pictures developed.

[Fewer to Manadgd-ewer print photos makes it simpler to manage.

[Too many to ManadeéMore digital photos (multiple same shots, etc) becomes tocutt to manage.
[Have the PrinfsLike having the prints, will always be viewable.

[Recent Accessallidore recent photos are stored in a more accessable place likedy to be shown.
[Tangiblg Tangible qualities (i.e., can hold, pass around, etc.).

[CumbersomkHard to handle, too many, heavy.

B.1.6 Finding Strategies

[Gues$Would have to guess where a picture would be.
[Album Labe] Might be able to nd in labeled album.
[CD Labe] Might be able to nd by labeled CD's

[Journa] A journal is kept which might help in nding a photo, (for exge guring out what date a particular
event occured on).

[Flip Through Would have to ip through photos.

[Thumbnail§ Look at thumbnails in folder.

[Know Where To GpWould just know where to go to nd it.

[Album Stylg Style of the albums are different (covers, etc), remembetititontains from appearance.
[Approximate Tim¢Find photos taken approximatley around that time.

[Subject Finding depends on the subject (maybe made it .to an alburatpr n

B.1.7 Organizers (Household Members)
[wife]
[All] All family members helped or know about.
[Hub]
[Teerd
[Both] Both parents
[SeperatESeperate collections maintained by individuals

[Overlapping Similar to seperate, but with overlapping subjects/sets.
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B.2 Stage 2: Souvenirs and Mementos

B.2.1 Souvenir Types
[Gift] Items are given as gifts.
[Rockg Physical rocks from special places.
[Trophieg Trophies or medals won for personal or team achievement.
[Disheg Ornamental dishes, e.g., plates, vases.
[Sport§ Items from sporting events, e.g., ags.
[Art] Art items like paintings or masks.
[Flagg Flag of a place visitied.
[StatuelStatues (small or large).
[Money] Coins or bills.
[Pind Small pins with a picture or emblem printed on them.
[Lamp] A small light xture for a desk.
[Religioug Items that have religious representation, e.g., art ofslesu
[Stuf es] Stuffed or plush animals.
[Mapd Maps of locations.
[PamphlgtPamphlets describing a location, e.g., schedule, itepdrandouts from tours.

[Usefu] Items that would be considered useful, e.g., somethingdhiatbe used rather than simply being on
display.

[Boxeg Ornamental boxes that can be used to store items (usuallj) sma
[Bookd Non- ction books for pleasure reading.

[Food Food items like tea, chocolate, candies.

[Clotheg Clothing items that can be worn, e.g., hats, shirts.

[Uniqug Something unique that you can't get normally in one's hont ci
[Dolls] Ornamental dolls.

[PresentsPresents or gifts for birthdays or Christmas.

[PostcardkA pre-printed photograph from a location.

[Keychain$ Rings to hold keys with special pictoral items hanging omthe
[Ticketq Ticket stubs from events.

[Flowerg Live owers.

[Stamp$Postmarks or stamps.

[Jewellery Jewellery items inculding bracelets, rings, necklaces, et

B.2.2 Locations Represented by Souvenirs
[Homq A foreign country one moved away from.
[Trips] Trips that one or more family members take.
[Schoo] Activities occuring at school, e.g., sports games.

[ConferencgConferences or gatherings organized for a speci ¢ purpasge, academic conference, band trips.



138

B.2.3 Reasons for Collecting/Not Collecting
[Rootg To not forget one's heritage and cultural roots.

[PleasaritPleasant to look at or aesthetically pleasing.

[Pridg Pride from personal accomplishments.

[Memory] To remember the event or location.

[Clutter] Souvenirs are seen as being messy and producing clutter.

[ConversatiohConversation pieces to describe a trip or place to people.

B.2.4 Storage Locations
[Bedroonj A family member's bedroom.

[Living] The family's living room.

[Kitchen] Shelves or walls of the kitchen.

[Mantlgl An area used like a shelf, e.g., the top or bottom of a replace
[Shelf A shelf hanging on a wall, or case of shelves.

[Wall] Hanging on a wall directly.

[Of ce] In a room designated as the home of ce, e.g., where the caenmikept.
[Cabinet A cabinet designed for displaying breakable items or ormame
[Recroonh A recreational room , usually in the basement of the home.
[StoragégA storage shelf or area in the basement of the home.

[ParentBAt the home of the parents, e.g., couple may have recentlyethaway from their parents' home.
[Bathroonj In the bathroom on the counter or wall.

[Changé The location of items change as new ones are bought and oklasaeput in storage, items are also
rotated between locations.

B.2.5 Reason for Displaying/Keeping Souvenirs in a Logatio
[Display] An area that is easily visible publicly in the home.

[Pragmati¢An area that alreadly has a shelf.
[SpacéAn area that has space to store items.
[ConV An area that it can act as a conversation piece.

[Not Clutte] An area the won't make the items look like clutter.

B.2.6 Memoies Associated with ltems

[Rootg One's heritage or cultural roots.
[Even] Memories of the event.
[Peoplé People who gave the item to a family member.

[Locatiorf Memories of the location the item is from.
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B.2.7 Family Member Who Collect
[Wife]
[Hub]
[Teerd
[Child]
[Nobody

B.3 Stage 3: System Demonstration

B.3.1 Activities For The System
[IHSharg Sharing with people inside the home.

[OHSharég Sharing with people outside the home.
[GiveTag$ Would give tags to people as souvenir items from a trip - tagatbnk to online albums.
[Oldei] The system would work for activities done by older genergteng., parents or grandparents.

[SubsetWould use it for a subset of photos because the have too mattyitdor all of them.

B.3.2 Activities Not For The System

[PersondlLooking at photos by oneself.
[ScrapbookLinking photos with physical artefacts collected duringsr
[ProfessiondlProfessional viewing of photos.

[All Photod Wouldn't use it for all photos because they have too many.

B.3.3 Ways To Link Items
[Card$ Using cards or other items with a word or photo on it as a linari@lbum.
[Photd Using a single photo to link to an album.
[Souvenir§Using souvenir items spread throughout the house.
[List] See a list of photos or albums to view.
[Mapq Link locations on maps to photos from that area.
[DVD] Bring DVD up to TV to link to photos to give to other people.

[Multiswipe] Swipe multiple tags, one for each tagged atribute of thera/teig., one swipe for year, one for
event (e.g. 2006 Christmas).

[Many Link] Link many items to one album (in case you lost an item or fovgmat was linked).



140

B.3.4 Likes about The System
[Find] Finding photos is easy.
[IHSharg Sharing within the home.
[Cooll A new and novel way of shiwing photos.
[Organized it collects and displays photos in an organized fashion.
[Scroll] The scroll wheel to cycle through photos.
[Display] Running on a large display.
[Show OncgCan show a large group of people the photos once and only balestribe them one time.
[Link] Easy to link digital photos to items.
[Easy The interaction with the photos appears easy.
[Photd Using a single photo to link to an album.

[SpeediPhotos are loaded quickly.

B.3.5 Challenges with the System
[Film] Film photos can't be seen with the system, e.g., would habetscanned rst.

[Losdg One could lose the item attached to the photos.
[Clutter Items near the TV would create clutter and look disorganized
[StoragéWould need a large storage area near the display.

[Find Item] Would have a hard time nding items to link, e.g., some fangihotos wouldn't have a representative
object.

[Small] The TV they use is too small for easily viewing photos.

[No Itemg They don't have physical items that could easily be assdaith the albums.

[Otherg Other people wouldn't know what items were assiciated withalbums.

[Forget One could forget what item is linked especially if there andtiple trips to the same place.
[ChangéThe meaning of items may change over time.

[Linking] Actually linking object to photos would not be desired.

[Breal Don't want to break items by moving them around.

[ScrapbookLinking photos with physical artifacts collected durinigps.

[Not OrganizetlPhotos appear to be unorganized.

[Too Many] They have too many photos to link items with (tedious).
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B.3.6 Changes to the System

[ToucH Don't want to directly touch the screen for interaction (ibwld get dirty).
[Music] Play music in the background of a slideshow.

[Videod Add support for showing videos.

[Remoté Would use a remote like a TV or XBOX remote instead of the wheel
[Synd Functionality to synchronize photos from multiple camésasrces.
[Select Show only photos from a particular person.

[Folderg Use folders to click on for albums rather than swiping olgect

[Tag Tag photos by the people in them.

[Upload Swipe an item to send an album to an online page.

[Transition$ Transitions between photos.

[Mix Photo§ Show photos from different albums as one slideshow.

[Multiple] View multiple photos at once on the screen (like album pagélsionbnails, but because it is a large
display the photos will be larger).

[Bring Album] Bring album near the display, and photos are shown on it.
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