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Abstract

Digital photography has largely replaced film for the average picture-taker. This technology al-

lows people to easily take and store numerous photos, and gift-give photos to distributed friends

and relatives over the internet. Yet, digital photos have lost many of the affordances for oppor-

tunistic face to face sharing within the home. In this thesisI investigate how new technologies

can encourage digital photo sharing in the home through links to physical memorabilia.

First, I present the design and implementation of SOUVENIRS, a system that lets people

link digital photo sets to physical memorabilia. These mementos trigger memories and serve

as social instruments; a person can enrich their story-telling by moving the physical memento

close to their large-format television screen, and the associated photos are immediately dis-

played. Next I present a study of families’ practices of photo sharing and memento use, as

well as their reactions to the Souvenirs design. Finally I re-examine our design premises and

present a redesigned Souvenirs to better fit the real practices of photo and memento use in the

home.
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Chapter 1

Introduction

Digital photography has largely replaced film for home use. While digital photos are easier

to exchange with distributed friends and relatives over theinternet, they lose affordances that

facilitate opportunistic photo sharing and viewing when people are face to face in the home.

In this thesis, I consider and investigate new technologiesfor photo sharing in the domestic

environment. In particular, my goal is to investigate how systems can exploit links between

digital photos and physical displays of souvenirs and mementos to encourage photo sharing. I

begin this chapter by discussing the background motivatingour work. I then describe related

areas that form the context for our work. Finally, I state theproblems and goals explored in

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

1.1 Background

Digital photography has become increasingly popular. Thisis for good reason. It allows nu-

merous photos to be taken and stored, while minimizing cost and hassle associated with film.

People are free to take more photos - increasing their chanceof getting a “good” photo, or

taking playful “candid” shots. They can select and edit their favorites for printing. They are

able to store photos without physical space restrictions. They can easily send photos to others

via email or cell phones. Indeed, it is impossible to know just how many photos are taken with

digital cameras per year [Norman, 2003].

While digital photography has revolutionized the way we take photos, we now must con-

sider how technology affects how people use their digital photo collections. As noted by Nor-

man:

“The technologies of digital picture transmission, printing, file sharing, and dis-
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play are sufficiently complex and time-consuming as to prevent many people from

saving, retrieving, and sharing the pictures they cherish.” - [Norman, 2003]

Once taken, digital photos are tied to current computing systems that shape and potentially

mar our ability to let photos “do what they do”. That is, digital photos have altered - and

sometimes even lost - many of the affordances that helped create and sustain the culture of how

we take, use, and share print photos [Chalfen, 1987]. The challenge for systems designers is to

provide affordances for the best practices that give print photos their value.

Of course, digital photos have their beneficial affordances, especially for encouraging dis-

tributed photo sharing. Tools for sharing photos over the web, via email, instant messangers

(IM), social networking and photo sharing sites, as well as increasingly widespread availability

of broadband internet in homes has made it easier than ever togift give photos to distributed

friends and relatives, or even various web communities.

Still, many people find that showing photos face to face in thehome is the most enjoy-

able way to share photos. In spite of the wealth of photos stored digitally, many people rely

primarily on printed photo albums for sharing in this way [Frohlich et al., 2002]. It is easy to

see why. Consider the family shown in Figure 1.1 as an example. This family’s print photo

albums are located in their living room on a public shelf. Perhaps as part of a conversation any

family member can easily take a photo album off the shelf and onto the living room table. They

can easily sit around that album, pointing to photos and discussing them, and pass the album

around for a closer look (1.1a). In contrast, their social use of digital photos is awkward. They

now have to move to their father’s home office, as the father (as the primary photo-taker) keeps

the family photos on the computer located there (1.1b). Thissetting is not ideal for family

viewing. There is only room for one person to sit in front of the computer desk; the others

must stand, sometimes at an awkward angle or distance from the display. Additionally, they

must wait while the computer is booted up, the proper user account is logged into, the desired

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



3

awkward and not as engaging as print photo sharing, or may nothappen (as opportunities may

not present themselves).

To recap, the problem is that digital photos are currently difficult to share face to face in the

home. The question then becomes: how can we design systems that encourage opportunities

for face to face sharing in the home that are lost with digitalphotos? One possibility is to

consider how the tangibility and physical location of otherhome artifacts (such as displayed

souvenirs) create opportunities for sharing. Indeed, one solution could be to link digital photos

with other home artifacts. Norman hinted at this potential solution in the juxtaposition of his

discussions of souvenirs and photos as memory evoking objects [Norman, 2003]. Of photos he

says:

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

ing memories to be shared across time, place, and people.”- [Norman, 2003]

Similarly, he discusses how souvenirs and mementos are valued for the memories they evoke:

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

tions.” - [Norman, 2003]

Indeed, displays of souvenirs or framed photos, such as in Figure 1.2, are common in many

homes. This suggests that we might be able to exploit the connection between memory evoking

objects by using physical souvenirs as a link to digital photos.

As will be discussed in this thesis, we want to see how a systemdesigned around this link

could situate and encourage digital photo sharing in the home. Our aim is not necessarily to

supplant printed albums; we suspect the practice of printing and organizing subsets of favorites

into print albums will continue to be desirable. However, given the wealth of digital photos

being taken and stored, it is worthwhile to consider ways to make these photos available for

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



5

Figure 1.2: Souvenirs and photos displayed in the home.

1.2 Context

The context of this research is outlined in Figure 1.3. Broadly, our work contributes toCom-

puter Supported Cooperative Work(CSCW), a branch ofHuman-Computer Interaction(HCI)

that considers how computing systems can support group activity. We consider the design of

systems to support face to face photo sharing in the home.

The widespread adoption of computers in the home has lead to an increasing interest inDo-

mestic Computing. One result of this adoption is that artifacts and information encountered in

everyday home life are increasingly becoming digital. Researchers have noted the affordances

location provides for managing paper-based information inthe home - e.g. providing cues as

to who it is for, allowing them to act on it in a timely fashion,and maintaining an awareness

of others’ activity [Crabtree et al., 2003, Elliot et al., 2005]. In contrast, digital information is

linked to personal computers, and can not take advantage of these affordances. Thus,Domestic

Computingresearch often considers usingUbiquitous Computingto move digital artifacts “off

the desktop” so they can be shared in the domestic environment.

Our specific focus is on photo sharing. Photos are an example of a domestic artifact that has
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Figure 1.3: Research context.

transitioned from being a primarily paper-based media to a digital one. Researchers have stud-

ied storytelling over print photos [Frohlich et al., 2002, Crabtree et al., 2004], and considered

how to improve affordances for sharing digital photos similarly [Lindley and Monk, 2006].

Our interest is in how digital photos can be situated in the home to encourage photo sharing.

More generally (although not pursued in this thesis), it is also possible that the solutions dis-

covered for digital photo sharing can be applied to other domestic 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 sufficient understanding of current domesticpractices with

print photos, with digital photos, and with souvenirs, to validate and critique our design idea.

We do not know how the various affordances - of the domestic setting, of print photos, and of
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digital photos - currently influence photo sharing. Research in domestic computing suggests

physical locationof such artifacts is crucial to consumption of communication information. We

speculate this creates opportunities for photo sharing, but are unclear on if or how it applies.

We also speculate that physical memorabilia can link to digital photos as memory evoking

objects, but do not know if and how they could be situated and shared 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 physical memora-

bilia to digital photo sets can be designed to fit in with domestic practices.Such a system will

rely on its fit to routines for its adoption and success. It is unclear how and what souvenirs and

mementos are kept such that they would be amenable for use with the system. The system must

also accommodate for the ways families typically store and share their photos in the home. By

situating the system within these practices, we improve itspotential utility.

I address these problems with two corresponding goals.

Goal 1: I will investigate domestic practices around photos and souvenirs, as well as fam-

ilies’ reactions to our design idea.I will conduct a study using in-home contextual interviews

to build an understanding of these practices. First, I investigate how print and digital photo

technologies affect photo sharing in the home. Next, I investigate how families typically col-

lect, store, and share souvenirs in order to understand how these items are amenable for use

with our system. Finally, I guage families’ reactions to thesystem to consider how it might be

adopted or improved(Problem 1).

Goal 2: I will build a prototype system to demonstrate our design idea, and revise that pro-

totype to address challenges uncovered in the study.I will build an initial prototype that will

act as a baseline for demonstrating our design rationale - providing functionality to link physi-

cal souvenirs to digital photo sets for sharing. I will then consider issues challenging adoption

of the system revealed through the study, and address these issues feature requirements. I will

then build a revised prototype which exhibits these features. The revised prototype will not
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be formally evaluated, but will serve as an embodiment of ourdesign 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 topics that inform our

design and research approach -tangible, ubiquitous, and domestic computingare introduced

with illustrative examples. Following this, I present prior work on photo sharing (focused on

the home), as well as souvenirs and mementos. Within these topics I include cultural studies,

as well as related system designs.

Chapter 3 presents the initial prototype design and implementation of SOUVENIRS, a sys-

tem that links physical items to digital photos, and displays those photos as a slide show. I

begin with a usage scenario that illustrates our design rationale. Following this, I give a de-

tailed description of our design rationale. Finally, I discuss the implementation details of our

prototype SOUVENIRS, which was built to further explore the idea.

Chapter 4 details the methodology of a study we conducted to validate our design ideas,

build an understanding of domestic practices around photosand souvenirs, and elicit require-

ments for revising SOUVENIRS. The investigations in this study included three stages focusing

on different topics: print and digital photos (stage 1), souvenirs and mementos (stage 2), and

reactions to a video demonstration of SOUVENIRS (stage 3).

Chapter 5 presents the findings forstage 1- print and digital photos. I first compare

print and digital photos with regards to how families organized them, where they were located

in the home, and how they were accessible amongst family members, and for sharing with

guests. I then discuss the methods families use to share photos, how these methods satisfy

different motivations, and how print and digital technologies are amenable to these methods.

Of particular interest is how tangible prints are preferredfor showing photos in the home, so I
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finish by presenting a detailed look at reasons for this.

Chapter 6 presents the findings forstage 2- souvenirs and mementos. In particular, I

describe a classification of these items into four groups:collectibles, personal accomplishment,

worn/consumed,and trip output. Based on the physical properties, typical locations in the

home, and associated memories these classes exhibit, I discuss how they may be amenable as

links to photos.

Chapter 7 presents the findings forstage 3- system demonstration. First I describe aspects

of SOUVENIRS that families had positive reactions to. Then I discuss issues that families felt

might challenge the adoption of SOUVENIRS.

Chapter 8 begins with a reflection on the study results by revisiting and tying them into our

design rationale. I then describe several features for a revision of SOUVENIRS, which addresses

challenges noted by families and aims to improve how the system fits in with observed domestic

practices. Finally, I describe the revised SOUVENIRS prototype implementation, which exhibits

these features.

Chapter 9 concludes by reflecting on how I achieved the research goals set out in this

chapter, and offers considerations for future work.



Chapter 2

Related Work

This chapter will introduce the literature motivating and relating to our own research. I begin

with overviews of tangible, ubiquitous, and domestic computing - these areas provide the foun-

dations for our system design. I then discuss research in photo sharing. This includes studies of

photo sharing culture, and systems for digital photo sharing in the face to face or domestic en-

vironment. Finally, I discuss research in souvenirs and mementos, similarly including cultural

studies, and interactive systems that exploit such items.

2.1 Tangible Computing

Tangible computingis concerned with integrating digital information into ourphysical envi-

ronment primarily by augmenting our physical artifacts with digital capabilities.

“[Tangible computing is] about awakening richly-affordedphysical objects, in-

struments, surfaces, and spaces to computational mediation, borrowing perhaps

more from the physical forms of the pre-computer age than thepresent.”

- [Ishii and Ullmer, 1997]

TraditionalGraphical User Interfaces(GUI) provide graphical output on a flat screen, and

are typically interacted with via keyboard and mouse. In contrast,Tangible User Interfaces

(TUI) place more emphasis on both input and output to our digital world by exploiting and

augmenting the everyday physical world. If well done, such interaction will leverage people’s

everyday life skills in interpreting and manipulating physical artifacts.

10
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2.1.1 Tangible Bits

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

User Interfaces:

“Tangible Bits allows users to ‘grasp and manipulate’ bits in the center of users’

attention by coupling the bits with everyday physical objects and architectural

surfaces. Tangible Bits also enables users to be aware of background bits at the

periphery of human perception using ambient display media such as light, sound,

airflow, and water movement in an augmented space.”- [Ishii and Ullmer, 1997]

Their investigations had three key aspects for design:

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

dows, etc.) into interactive computing interfaces.

2. Coupling graspable physical objects to relevant digitalinformation.

3. Using of ambient media (e.g. sound, light, temperature, etc.) for presenting digital infor-

mation to peripheral attention.

Theambient light display(Figure 2.1c) exhibits the first and third aspects. The display is

based on a shallow water tank. The tank contains a float that ispulled by a solenoid, which

causes ripples of varying intensity in the water. Light is projected onto the water surface from

above, and is reflected onto the ceiling. This transforms theceiling into a display creating a

subtle ambient effect as ripples in the water are reflected inthe light(aspect 1). Through this,

users can monitor an information source of their choosing onthe periphery of their attention -

changes in the data are mapped to changes in the ripple intensity and visualized in the reflected

ambient light(aspect 3).

Phicons(Figure 2.1b) exhibit the second aspect. Aphiconis a graspable object that serves

as a physical embodiment of a digital information “source”,i.e. a handle to digital information,
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Figure 2.1: The ambientROOM prototype [Ishii and Ullmer, 1997]: a) the room, b) phicons, c)
ambient light display on ceiling.

similar to an icon in a Graphical User Interface. The digitalinformation coupled with the

phicon can be transfered to, and rendered by an information “sink” (e.g. a display) simply by

placing the phicon near the “sink”. For example, consider the toy car in Figure 2.1b. When used

as a phicon as part of a tangible interface in the manufacturers’ office, the physical presence

of the toy car could serve as both a reminder and a link to checkhits to an advertisement for

the toy car on the manufacturers’ web page. The manufacturercould then place toy car near

theambient light displaydescribed previously, which would visualize the web page activity by

increasing or decreasing the ripple intensity.
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2.1.2 Augmenting Everyday Objects

Tangible Bits are the underlying mechanisms that link digital information and physical objects.

Augmenting everyday objectsis a more holistic view of what is created when these linkages

take place over physical objects with a well known set of affordances. Specifically,Augmenting

everyday objectsis a branch of Tangible Bits that couples digital information with existing

physical objects encountered in day-to-day life [Ishii, 2008]. The advantage of this approach

is that such objects are already commonplace, and will have some existing associated meaning

or action that can be leveraged on to create an easily understood interface.

An example demonstrating this is the musicBottles installation [Ishii et al., 2001], which

uses common glass bottles as an interface. The installationdemonstrates that a challenge in

designing systems based on augmenting everyday objects is determining a metaphor for inter-

action that can be implemented reliably, that exploit the affordances of the physical object, and

will satisfy users’ expectations. The metaphor used in musicBottles is that of the bottle as a

container; uncorking or corking the bottle will release or contain information. In this case the

bottles control musical instruments; an instrument track is heard through speakers by uncork-

ing its corresponding bottle, and is silenced by recorking the bottle. This metaphor was chosen

for its simplicity as more complex metaphors such as shakingor pouring the bottle would have

been difficult to reliably engineer. Visitors to the installation quickly understood the metaphor.

However, affordances of the physical object do create expectations: when a visitor tried to

cover the bottle with their finger or hand, they expected thatthis would stop the bottle and

corresponding instrument.

The Audio Notebook [Stifelman, 1996] demonstrates how augmenting everyday objects

allows users to build on their existing practices. Intendedfor settings such as lecture note

taking, the Audio Notebook builds upon an ordinary pen and paper notebook. It is augmented

with the capability to record digital audio, which is then indexed by the writing and page turns

as notes are taken on the paper notepad. Once recorded, audiocan be replayed by pointing to
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the area in the notes where it occurred. A small study of note takers revealed that the Audio

Notebook was enjoyed because it added functionality while allowing people to take notes in

the way they were used to, rather than having to switch to a tablet or laptop for note taking.

LumiTouch [Chang et al., 2001] is intended to provide an emotional link between couples

who work or live separately via linked framed photos. Framedphotos are commonly kept to

maintain an emotional link to loved ones. LumiTouch leverages this to create opportunities

for passive and active abstract communication. When a user simply sits within proximity

of the LumiTouch, the system passively communicates their remote presence by causing the

corresponding users’ frame to glow. Active communication can be provided by picking up and

squeezing the frame, which triggers flashes of colored lightto be sent to corresponding users’

frame.

2.2 Ubiquitous Computing

Tangible computing provides the building blocks for a larger vision for computing systems

known asUbiquitous computing. As defined by Mark Weiser:

“Ubiquitous computing is the method of enhancing computer use by making many

computers available throughout the physical environment,but making them effec-

tively invisible to the user.”- [Weiser, 1993]

Ubiquitous computing, or UbiComp, departs from the notion of the “personal” comput-

ers. Desktop PC’s, and even mobile devices such as laptops orPDA’s, provide a single focus

for users’ attention and act as agents through which computing is accomplished. In contrast,

UbiComp attempts to make computing a seamless aspect of the everyday world, allowing

users to be“freed to use [it] without thinking and so to focus beyond them on new goals”

[Weiser, 1991].
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2.2.1 Location and Scale

When Weiser presented his early UbiComp systems [Weiser, 1991], he focused on two key

design aspects: location and scale.

Location encapsulates the idea that UbiComp systems should exploit their location and

surroundings:

“Little is more basic to human perception than physical juxtaposition, and so ubiq-

uitous computers must know where they are.”- [Weiser, 1991]

An example technology for this is the active badge - a wearable device that identifies itself

to sensors in the surrounding environment, which in turn allows the system to know where

these sensors are located [Want et al., 1992]. Thus, people and objects equipped with active

badges can be detected or tracked, opening up rich possibilities for personalization without the

use of artificial intelligence:

”...doors open only to the right badge wearer, rooms greet people by name, tele-

phone calls can be automatically forwarded to wherever the recipient may be,

receptionists actually know were people are, computer terminals retrieve the pref-

erences of whoever is sitting at them, and appointment diaries write themselves.”

[Weiser, 1991]

Scale encapsulates the idea that UbiComp will come in a variety of shapes and sizes,

amenable to their specific purposes. Weiser describes threedisplays developed by PARC, each

scaled differently and each provide different sets of functionality. Shown in Figure 2.2, these

are the “inch” scale Tab, the “foot” scale Pad, and the “yard”scale Board.

The Tab (Figure 2.2a), is analogous in scale to the sticky-note, and can be used as a highly

portable storage of information. The functionally of a Tab is increased even further by incor-

porating active badge technology, allowing them to be tracked in the environment. The Pad

(Figure 2.2b), is analogous in scale to a piece of paper, and can be used in a similar fashion to
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Figure 2.2: Differently scaled displays introduced by PARC[Weiser, 1993]: a) the “inch” scale
Tab, b) the “foot” scale pad, c) the “yard” scale board.

personal computers. Unlike personal computers, Pads are not individualized; there are many

of these and they are portable. They are meant to be grabbed and used at any time necessary.

The Board (Figure 2.2c), being similar in scale to bulletin board or whiteboard, can be used as

a shared display, such as in meetings.

The notions of location and scale described in these examples serve as building blocks.

However, the power of UbiComp is only realized when many suchdevices are situated within

the environment. The next sections describe two effects of moving computing “off the desktop”

and into the everyday environment:embodied interactionandcalm technology.
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2.2.2 Embodied Interaction

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

fined as:

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

make it meaningful.”

“Embodied Interaction is the creation, manipulation, and sharing of meaning

through engaged interaction with artifacts.”- [Dourish, 2001]

UbiComp and tangible computing create embodied interaction by grounding interaction

into the everyday world. Making computing “invisible” and allowing people to interact with

it using everyday physical skills encourages a “direct” approach to interaction. As a result,

these interactions create meaning in the real world; the processes used to carry them out and

understand them are the same.

As an example, Pads can be used to spatially arrange documents on a desk, similar to paper.

These arrangements can create meaning: related documents can be kept together, documents

requiring immediate attention can be placed in the center ofthe workspace, while others can be

placed out of the way. The arrangements can also be understood by others. They might notice

a particular topic being worked on and offer assistance, or guage how busy their colleague is.

2.2.3 Calm Technology

Calm technologyconsiders how technologies that transition between peripheral and foreground

attention can create a calming effect [Weiser and Brown, 1996].

Typically, personal computing technologies require central, or foreground, attention. Infor-

mation is presented at a single point of focus (i.e. the screen), which the user must explicitly

monitor. Information overload is caused when the amount of information 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 theperiphery of attention. This is

encalming for two reasons. First, when placed on the periphery of attention, more information

can be attuned to without resulting in information overload. Second, information in periphery

attention can transition into foreground attention when itis appropriate to do so.

The ambientROOM shown in Figure 2.1a is a room that integrates aspects of Tangible

Bits to form a calm technology [Ishii and Ullmer, 1997]. Reconsider the example of the toy

car phicon and theambient light displayin the toy manufacturers’ office; placing the toy car

near the display visualizes activity on the toy’s advertisement web page. The subtle ripples in

the ceiling display allow the manufacturer to monitor the information in peripheral attention.

However, if a change occurs, such as an increase in activity,the increased intensity of the

ripples alert the manufacturer to the change. In turn, they may bring the phicon, and associated

information, to a foreground graphical display for a more detailed view.

2.3 Domestic Computing

Domestic computing looks specifically at the design of technologies for the home. Computing

systems are now commonplace within the home, for example, personal computers, wireless

networking, always-on broadband internet connections, and mobile devices. However, these

computing systems, considered a sub-discipline of ubiquitous computing, are often adapted

from technologies originally designed for the workplace, and indeed much of the research in

computing systems has focused on the workplace until recently [Hindus, 1999].

Nevertheless, the proliferation of computing technologies in the home has resulted in an

increasing interest in transforming the domestic environment into the “smart” home. In this

vision, embedded technologies augment the home, opening uppossibilities for context-aware

systems that implicitly interact with inhabitants [Meyer and Rakotonirainy, 2003]. One exam-

ple is rooms that customize their actions according to inhabitants’ preferences, e.g., in how

they provide lighting, music, pictures, television programs, etc. Another example involves
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those who require assisted living, such as the sick or elderly, e.g. providing reminders to take

medication, and monitoring activity to alert caretakers when assistance is needed.

Technology design for the home requires consideration of users, values, contexts, and issues

that differ from the workplace [Edwards and Grinter, 2001, Hindus, 1999]. To this extent, vari-

ous researchers have custom built homes as a testbed for evaluating new domestic technologies.

An example is the Georgia Tech Aware Home [Kientz et al., 2008], built to prototype “smart”

home technologies within a simulated domestic environmentby readily allowing devices and

sensor mechanisms to be installed throughout.

Ubiquitous and tangible computing ideas are common in domestic computing systems re-

search. Technologies are rendered invisible by seamlesslyintegrating them throughout the

home, and context-aware “smart” systems make use of information about their surrounding

environment to provide functionality. Much of this research relies on understandings of the so-

cial environment and practices undertaken in homes in orderto produce systems that fit in with

existing domestic routines. The next sections consider howsocial computing is used to build

understandings of domestic routines, and how this relates to ubiquitous and tangible design

solutions.

2.3.1 Social Computing in Studying the Home

While useful as a testbed for domestic technologies, there are still design challenges that can

not be adequately anticipated in custom built laboratory homes. These challenges include

technological concerns: introducing technologies into pre-existing homes that have not been

custom designed for seamless integration, the lack of a system administrator in the home, and

increased expectations of reliability for domestic technologies [Edwards and Grinter, 2001].

Of particular interest to our research are two other challenges that center on the social aspects

of introducing technology in the home.

The first concerns how to design systems that fit in with the everyday routines of families. A

cited example is the telephone, which was expected to be usedfor coordination or emergencies
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rather than socializing. Nevertheless, telephones in the home have been widely adopted for

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

“relying on...the stable and compelling routines of the home, rather than supposi-

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

The second challenge concerns how these new technologies impact and change the work

done in the home and their social implications. For example,the introduction of television

impacted the nature of parenting - parents now needed to be concerned with the amount of

television watching and whether particular programs are appropriate for their children.

These challenges highlight a need to be mindful of the socialaspects of the home when

designing domestic technologies. Indeed, various researchers call for a methodology that in-

volves building an understanding of domestic routines to inform the design of future systems

[Crabtree et al., 2003, Edwards and Grinter, 2001, O’Brien and Rodden, 1997].

“Only by grounding our designs in such realities of the home will we have a bet-

ter chance to minimize, or at least predict, the effects of our technologies.” -

[Edwards and Grinter, 2001]

This position is part of a larger trend in system design research, known as social computing.

Social computing involves informing the design computing systems with a sociological under-

standing of the context in which they are used. The role this understanding plays in technology

design arises because:

“Computation is part of a richer fabric of relationships between people, institu-

tions, and practices that sociology can help us explore.”- [Dourish, 2001]

Social computing has typically employed ethnographic datacollection techniques and eth-

nomethodological approaches to analysis as a means to gain insight into work practices. Work

practice refers to the methods people use to coordinate and “get things done” on a daily basis.
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Without this insight, technologies based on a requirementsanalysis considering only the techni-

cal process for doing work can inadvertently hinder these practices [Dourish, 2001]. Extensive

research has been conducted developing insights into officework practice using ethnographic

observation. Currently, researchers are using these techniques to build a similar body of in-

sights in the domestic environment to“sensitise 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 throughEmbodied Interaction. As

discussed previously,Embodied Interactionmeans the interactions between people and com-

puters become directly meaningful in the everyday world. This in turn creates the opportunity

for designing systems that fit in with the ‘real world’ routines considered in social comput-

ing. As such, social and ubiquitous computing are commonly used together in studying and

designing domestic computing.

For example, Crabtree et al. had families record communication information coming in

and out of their homes, and what was done with that information [Crabtree et al., 2003]. This

study revealed patterns of how information moved through the home, and that the various

locations used formed anecology of practicesallowing the information to be managed (i.e.

allowing them to find, act upon, or display for others’ attention). Elliot et al. verified and

extended this in presenting the concept ofcontextual locations[Elliot et al., 2005]. Contextual

locations describe how the very locations communications were placed in carried with them

meta-data allowing families to understand that info, i.e. who it is for, when it must be acted

upon, and providing an awareness of the activities of others. These studies highlight a weakness

of digital technologies in the home - while touted for their abilities to provide rich information,

conventional digital information is tied to personal computers, and can not take advantage of

contextual locations to be understood.

These investigations motivate solutions based on ubiquitous and tangible computing. For



22

example, the various locations used in information management are prime places for situating

new displays [Crabtree et al., 2003]. Building on this, messaging systems could then allow in-

formation to be sent to particular displays in the home, taking advantage of the context provided

by their location [Elliot et al., 2007a]. Another solution is to create information appliances that

provide an ambient display of appropriate information depending 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, our research targets a specific culture

around photography known asKodak culture, whose practices were described by anthropolo-

gist Richard Chalfen [Chalfen, 1987]. In theKodak culture, photography is undertaken by

ordinary people (as opposed to the work of professional and hobbyist photographers), who use

photographs to participate inhome modecommunication.Home moderefers to“a pattern of

interpersonal and small group communication centered around the home”, which is different

from mass modecommunication seen in media such as newspapers, magazines,television, etc.

Chalfen emphasizes storytelling as a dominant feature of how photos are interpreted and

shared withinKodak culture[Chalfen, 1987]. He argues that the meaning of home mode photos

is not communicated by the photos themselves, but rather theaccompanying stories reflected

on and told by viewers. Storytelling and discussion is expected when showing photos, where it

can encourage continued participation by providing opportunities for further photo sharing or

photo taking.

Chalfen’s work took place before digital photography became commonplace, and the prac-

tices described assumed traditional film camera and print technology. Although digital cameras

and internet photo sharing have changed the technologies involved in photography, the notion

of Kodak cultureis still relevant. Miller and Edwards [Miller and Edwards, 2007] reconsidered

the practices ofKodak cultureparticipants with digital photos. They found that websitesfor
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digital photo sharing, such as Flickr.com, are largely unadopted byKodak cultureparticipants.

Rather, these participants often relied on printed versions for sharing, but showed a preference

for using e-mail when sharing digital photos. This was attributed to a discord between the

affordances websites provide for sharing at a global level,and theKodak culturedesire for

storytelling between close groups of friends and relatives.

However, this is not to say photo sharing websites have not been adopted. Indeed, Miller

and Edwards described a new culture of practices emerging around them, which they refer to as

Snapr culture[Miller and Edwards, 2007]. WhileSnapprsmay use photography to document

their lives in a similar fashion to Kodak culture participants, they aim to share photos with the

online community rather than a small circle of family and friends through the use of photo

sharing websites. In this case, sharing relies less on storytelling 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. provided a mapping

of the design space for photoware based on the groupware framework [Frohlich et al., 2002].

Shown in Table 2.1, the framework delineates four areas for photoware development:co-

present sharing, archiving, remote sharing, andsending. Our discussion of photoware research

will focus on work with co-present sharing aspects as it is most relevant to our own research.

However, we will refer to these areas in our discussion.

Much of the research on photoware involves studying and supporting storytelling. An

example is the hand held StoryTrack device [Balabanović etal., 2000] shown in Figure 2.3.

Stories are used as the organizational metaphor with storytrack: imported stories act as “rolls

of film” from which photos can be selected to create authored stories. StoryTrack supports

storytelling in both co-present sharing, and sending. For co-present sharing, the form factor of

the device allows it to be held and passed around in much the same way a printed photo would.

As well, the device is interacted with via a set of buttons, allowing shared control that would
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SAME TIME DIFFERENT TIME

Prints
Slides and Projector

Shoeboxes
Albums/Frames

SAME PLACE CO-PRESENT SHARING ARCHIVING

Photo viewing software and
devices

CD-ROM
PC Filestore
Photo Website

Telephone Mail

DIFFERENT PLACE REMOTE SHARING SENDING

Application sharing
Instant Messaging
Video Conferencing

Email attachment or website
reference
Internet photo frames

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

otherwise be difficult on a personal computer. Additionally, voice annotations (i.e. storytelling)

are easily recorded and associated with photos during co-present sharing, or when authoring

a story alone. Sharing and storytelling via sending is supported as authored stories, including

voice annotations, can be packaged and sent to others.

Other researchers have examined co-present storytelling over photos to elicit requirements

for photoware. Frohlich et al. examined co-present sharingevents of participant families over

the course of three months [Frohlich et al., 2002]. Participants reported this form of photo

sharing was the most enjoyable as it allowed them to relive and show off their experiences to

others through the stories told. They also showed a strong preference for prints when sharing

in this manner - of 127 recorded events only 7 took place over photos displayed digitally.

Participants attributed this to the manipulability of prints, which was an enjoyable factor when

sharing photos. 80 of these events were audio recorded and analyzed, revealing two distinct

kinds of photo-talk:storytelling that occurred mainly when photos were shown to people who

were not present at the original event, andreminiscing that involved“jointly ‘finding’ the
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Figure 2.3: The hand held StoryTrack device [Balabanović et al., 2000].

memory together”amongst people who shared the experience.

Crabtree et al. investigated “embodied-interactional” properties inherent in storytelling

around print photos [Crabtree et al., 2004]. Their work builds on the observation that co-

present sharing around physical prints was most enjoyable,and the manipulability of prints

played a role in this [Frohlich et al., 2002]. By studying these properties, their intent was to

leverage them to enhance remote sharing of digital photos. In observing video recordings of

sharing events, their findings centered on two embodied aspects influencing storytelling and

sharing:situated arrangements, andgesturing. Situated arrangementsconsiders how physical

photos lead to anecology of practicesguiding the photo sharing event. For example, piles of

photos act ascontrol centers- their visibility and manipulability provides opportunities par-

ticipants to direct (or redirect) the photo sharing event, or break off into subgroups discussing
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different topics. Gesturingrefers to the ability of participants to point and orient photos in

order to direct the attention of others.

The studies discussed so far have looked at sharing around physical prints as they were

preferred for co-present sharing. Motivated by the popularity of digital photography, Lindley

and Mark sought to study co-present sharing around current digital displays to determine how

suitable affordances for sharing in this manner could be provided [Lindley and Monk, 2006].

Through interviews with participants about their photo sharing experiences around both digi-

tal technologies (i.e. personal computers, TV), and prints, their findings illustrated three key

issues: affordances forenjoyment, conversation, andcontrol. Forenjoyment, participants liked

viewing photos on large, high-resolution displays, but disliked the need for crowding around

a laptop or monitor when showing to larger groups. Also, the presence of many similar shots

taken with digital cameras could make sharing boring. Forconversation, prints were preferred

for facilitating the interactions discussed previously byCrabtree et al. [Crabtree et al., 2004].

Additionally, social rooms (e.g. the living room) were preferred as they provided an environ-

ment suitable for conversing. Also, slide show modes for showing digital photos were seen to

inhibit conversation by restricting the flow of sharing. Finally, for control, while participants

liked that control in sharing prints was distributed amongst the group, the potential this posed

for subgroups breaking off and discussing different photoswas seen as problematic. Showing

photos digitally was seen as advantageous in this respect, but at the same time placed control

into the hands of one person.

2.4.2 Archiving

While our research looks to encourage co-present sharing inthe home, archiving and organiza-

tion practices are worth considering as they affect how photos are made available for sharing.

Frohlich et al. presented a look at families archiving practices with print and digital photos

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

into albums. While organized albums were desirable, this was a tedious and time-consuming
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task. Often a minimal preliminary effort to organize the photos was undertaken on receiving

them, with the intent of adding more detail (e.g. captioning, dates, etc.) later. However, this

work was often left undone, and details would be forgotten. There was hope that digital sys-

tems would help, yet digital photo organization was minimal- most commonly folders were

used similarly to print envelopes. It was speculated that this could be because families had not

adopted digital as their main form of photography (the studytook place in 1998).

Subsequent studies have shown similar findings. Rodden and Wood studied how partic-

ipants used various organization features in Shoebox, a digital photo management system

[Rodden and Wood, 2003]. Shoebox allowed participants to organize photos into rolls, and

these were mostly used to separate photos into events or periods of time in much the same way

folders were seen used by Frohlich [Frohlich et al., 2002]. The software also allowed more

advanced features. Photos could be annotated via typed or spoken (and voice recognized) de-

scriptions. These descriptions allowed text query, and image analysis allowed query by visual

content. Yet, it was found that these advanced features wereseldom used. Rodden and Wood

noted that adoption may have been affected by unreliabilityin image analysis, voice recogni-

tion, and the implementation of Shoebox. However, they alsospeculated searches for particular

photos based on details may not be as necessary as simply browsing by approximate time or

event.

Other researchers have continued to look at how people search and browse their photo

archives. Kirk et al. examinedphotowork- the organization and management people do to

make their digital photos ready for sharing [Kirk et al., 2006]. They found a similar reliance

on the simple date/event based folder schemes. They noted that people could easily narrow the

search space for photos: recent photos were browsed most often, and the folders could be used

to further narrow the search to a particular time or event. Bentley et al. noticed two patterns

of behavior in browsing photo collections,satisficing, andsidetracking[Bentley et al., 2006].

Satisficingis when photo searching is stopped when a “good enough” photois found, rather
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than continuing to search for a more optimal particular photo. Sidetrackingis when photos

encountered in searching change the direction of the search, providing opportunities to browse

for photos that may have been forgotten or were not the original intent of the search.

These results suggest that query searches for specific photos may not be necessary for

personal/family photo collections. However, this is not tosay that simple date/event folder or-

ganizations are entirely adequate with no potential for improvement. Cui et al. suggest that im-

proving affordances for annotating digital photos could improve organization [Cui et al., 2007].

Their system, EasyAlbum, looks at combining automated facerecognition and clustering with

user input to ease the task of annotation. Their findings showthe system does reduce the

workload of tagging photos, but it remains to be seen how sucha system would be adopted

in practice. The debate regarding the need for more sophisticated organizations is outside the

scope of our research, but the persistence of simple time/event schemes will be of interest in

our consideration current practices with print and digitalphotos.

2.4.3 Photo Displays

While photo frames are listed as archiving in the photoware framework (Table 2.1), photos

displays in the home can be considered as a means for both archiving and co-present shar-

ing. Kim and Zimmerman investigated photos displayed in thehome, and social interactions

around them. In particular they noted two categories of photo displays that had different po-

tentials for social interaction:formal, and informal. Formal displays refers to professional

posed photos (e.g. graduation photos, family portraits, etc.). While these offered potential to

start conversation with guests, it was the personal and candid informal displays that provided

greater opportunity for storytelling.

Swan and Taylor looked at particular examples of photo displays, and how their arrange-

ments and properties convey meaning to home inhabitants andguests [Swan and Taylor, 2008].

For example, the positioning of two framed photos - one prominently visible, one somewhat

obscured - can relay a message of the relative importance placed on them. The message may
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or may not have been intentionally created, but nevertheless artifacts of print photo displays

in the home can convey impressions of the home and affect the storytelling narratives given

around the displays.

The motivation for both these investigations is that while digital cameras and storage of

digital photos on computers has become commonplace, there have been few new technologies

for displaying digital photos. Thus, they aimed to uncover aspects to consider in designing

novel photo display technologies for the home. However, thesocial aspects revealed in their

investigations is relevant to our work, as displayed photosin the 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 the value of souvenirs as memory

evoking objects [Norman, 2003]. A study by Csikszentmihalyi and Rochberg-Halton supports

this [Csikszentmihalyi and Rochberg-Halton, 1981]. Amongthe most cherished objects in the

home, they categorized objects valued asmementos, recollection, heirlooms, andsouvenirs

as valued for their associated memories. However, their work lacked a detailed discussion of

these objects, instead looking at the broader meanings and sense of self created by objects in

the home. A focus group study to define “souvenir” turned up a variety of potential mean-

ings: objects symbolizing relationships between people, places, moments, etc., objects that

have emotional value, or objects used to evoke memories. However, all definitions involved

“physical objects to which memories are attached”[van den Hoven and Eggen, 2005].

Because of their role in evoking memories, various researchers have considered using sou-

venirs in tangible computing systems to support recollection. A focus group and questionnaire

study showed positive results for such use [van den Hoven andEggen, 2005]. Participants’

most valued souvenirs were often kept in the living room, andwere on display. Of 30 par-

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

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

An example system built around photo and souvenir linking (similar to ours) is Photo

Browser [van den Hoven and Eggen, 2003], shown in Figure 2.4,which is a hand held de-

vice used as part of an in-home environment for memory recollection. The device provides

an interface for browsing photo collections, as well as a means to send individual photos to

alternate displays (e.g. a digital photo frame or TV). As well, Photo Browser can recognize

physical souvenirs. Users can then drag individual photos to be associated, or browse the set

of associated photos. While Photo Browser links physical souvenirs to digital photos, the fo-

cus of the research was for memory recollection rather than how the system could be used to

encourage photo sharing.

A different take on the use of souvenirs for memory recollection is shown in the Memory

Shelf and Anniversary Plinth systems [Frohlich and Fennell, 2007]. The Memory Shelf (Figure

2.5a) uses physical souvenirs as links to audio messages. A new message can be recorded, or

existing messages can be played back by placing souvenirs onthe shelf. The Anniversary Plinth

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

history. Noting that the meanings associated with a souvenir can change, text descriptions can

be added over time (e.g. information from the manufacturer,date of purchase, notes from

previous owners, etc.).

Memodules is a technological framework to create tangible interfaces for memory recol-

lection using personal objects [Mugellini et al., 2007]. The framework has three components.

First, the‘Lay and Play’ (Figure 2.6a) allows objects tagged with RFID tags to be recognized

and photographed for use with the system. Second, theAction Builder (Figure 2.6b) used

to program scenarios linking physical objects to digital actions and information (e.g. linking a

souvenir to a slide show of photos). Third, is theMemodules Console (2.6c) for acting out sce-

narios, which provides RFID readers to recognized tagged objects, as well as various sensors

and and LCD display to interact with the system (e.g. to scroll through photos). Memodules

can be used to build systems using physical souvenirs, such as those previously discussed.

However, the goal of the framework is to encourage explorations of such systems, rather than

focusing on how particular applications (e.g. linking photos to souvenirs) might be used in

practice.
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Figure 2.6: The Memodules framework [Mugellini et al., 2007] for creating tangible interfaces
using personal objects: a) Lay and Play, b) Action Builder, c) Memodules Console.

2.6 Summary

The first three sections of this chapter presented the intellectual foundations for our work.Tan-

gible computingenables everyday physical artifacts with digital capabilities The result is that

interfaces can leverage on users’ existing skills in interpreting and interacting with them. This

approach provides building blocks forubiquitous computing, which seeks to make computing

a seamless part of the everyday world. We then turned our attention to domestic computing,

where researchers are usingsocial computingideas to understand the home in order to de-

sign technologies that fit in to its social environment.Embodied interactionprovides the link

between social/domestic computing and UbiComp. When computing is integrated into the ev-
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eryday world, interactions with it become intelligible to others. In turn they become integrated

in the social environment.

The remaining two sections focused on work related to our specific area of research - en-

couraging photo sharing through physical souvenirs. We discussed the importance of story-

telling in Kodak culturephoto sharing, and how it continues to play a role in the development

of photoware. While studies have looked at how affordances for storytelling and photo sharing

events are provided with prints and digital photos, we do nothave an understanding of how

photo sharing is motivated and can be encouraged or discouraged in the home. We have seen

work on archiving practices, but we do not know how they bridge into and affect potential

opportunities for photo sharing.

We have also presented a look at how displays of photos can become social instruments in

the home, and expect that souvenir displays can play a similar role. Research has shown the

power of souvenirs as memory-evoking objects, and looked touse them as links to digital infor-

mation (such as photos). While these systems aimed to support memory recollection, we wish

to build upon this work by examining how souvenirs displayedin the home could encourage

digital photo sharing. We have seen some information on how souvenirs are dispersed through

the home, but we do not sufficiently understand what kinds arekept, and how they are situated

in the home so that they might be amenable for use in such a system.

In the next chapter, I will discuss a prototype system built on the foundations discussed

in this chapter. We use this system, which links physical souvenirs and mementos to digital

photo sets, in order to further explore these issues in a study described in Chapter 4. Chapters

5, 6, and 7 present our study results, which validate and extend the understandings of domestic

photo and souvenir use presented in this review.



Chapter 3

Souvenirs: Sharing Through Tangible Forms

In this chapter I will discuss the rationale for and design ofSOUVENIRS; a system that en-

courages face to face digital photo sharing in the home. SOUVENIRS is inspired by previous

research in the fields of ubiquitous, tangible, and domesticcomputing - it is designed around

the premise of using physical souvenirs and mementos displayed throughout the home as tan-

gible icons linking to sets of digital photos.

3.1 Usage Scenario

In order to illustrate the design rationale motivating SOUVENIRS I will present a scenario

describing how we envision the system could be put to use in the context of the domestic

environment.

To introduce our scenario, consider Bob. Bob has just returned home from a two week

vacation wherein he and his wife, Alice, went hiking in Alaska. Over the course of his hikes he

took many photos with his digital camera. Additionally, he brought home a peculiarly shaped

rock he found on one of his hikes. This is something he customarily does, where he collects a

souvenir from his various hiking trips for displaying in hishome.

After returning home, Bob transfered the photos from his camera into a folder on the media

center computer connected to a large plasma display in the living room (i.e., the home TV). He

has SOUVENIRS set up on this computer, and decides to link the photos from his hike to the

rock he has collected. The actual rock will be displayed along with other rocks and photos he

keeps on a shelf in the living room. Bob first affixes an RFID tagsticker to the rock, which

allows it to be recognized by the system (Figure 3.1a). He then drags the folder of photos on

the computer into the SOUVENIRS 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 set bydragging individual photos into the

window, rather than using all the photos in an single folder.Now that the photos are in the

system and the rock has been tagged, he simply places the rockon the SOUVENIRS sensor

base next to the display. The tag is recognized by the system.Because the system has not

seen this tag before, it brings up a dialog asking if he would like to link the photo set to the

souvenir. It also allows him to give the photo set a name (Figure 3.1c). He links the photos to

the tagged rock, and closes the SOUVENIRS window on the computer. He then places the rock

on the display shelf (Figure 3.1d); thus completing the setup process to create the link.

Later that day, Alice returns home. She notices the rock, which Bob placed on the display

shelf. They begin to discuss the trip, and Alice asks if she could see how the pictures turned

out (Figure 3.2a). Bob places the rock over the sensor base. The tag on the rock is recognized

by SOUVENIRS, and a slideshow of the pictures is immediately shown on the plasma display

(Figure 3.2b). Bob and Alice watch and reminisce about the trip (Figure 3.2c).

A few weeks pass, and one evening we find Alice has invited her friend Mallorie over

for wine and cheese. Mallorie is an avid hiker as well, and mentions that she is considering

possible destinations for a vacation she is planning and asks Alice if she has any suggestions.

They get to talking about Alice’s recent trips, and Alice mentions Alaska. Mallorie is intrigued,

and so Alice decides to show her some of the photos from the trip. Alice takes the rock from

the display and places it over the sensor base, bringing up the photos. As the evening continues

they discuss some of the other trips Alice has been on, and Alice brings up photos from various

places using the other souvenirs on the display shelf to retrieve them.

3.2 Design Rationale

The usage scenario presented previously is useful for our discussion as it demonstrates not

only how the system works, but also contextually illustrates our design rationale behind how

SOUVENIRS can encourage digital photo sharing in the home. A technicaldescription of the
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Figure 3.1: Scenario demonstrating how to set up a link with SOUVENIRS
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Figure 3.2: Scenario demonstrating photos sharing with SOUVENIRS
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features of the prototype system and its implementation will be presented in a later section;

in this section I will describe the ideas behind our design rationale, referring to illustrative

examples in the usage scenario as appropriate.

3.2.1 Opportunistic Sharing Through Tangible Mementos

Perhaps the most prominent aspect of SOUVENIRS is the use of tangible mementos as links to

digital photo sets. In Bob’s case, the rock from Alaska becomes a symbolic link to the photos

from the trip; however, as it is a physical item it can be placed on display in the home, just

as any souvenir might routinely be displayed. Because of this, Bob’s family are able to take

advantage of the rock’s location and visibility, allowing them to access the digital photos in

a way that we believe allows photo sharing to occur naturallywithin the social face-to-face

setting of the home.

We speculate that a physical memento can become a handle for displaying a particular

digital photo set. In this way, it acts similarly to a URL or graphical icon; where a sim-

ple handle provides access to rich sets of information or functionality. Based on Norman’s

[Norman, 2003] discussion that describes souvenirs and photos as memory evoking objects, it

seems reasonable to assume that a physical memento could naturally be linked to a photo set

by the shared memories they evoke. When the memento is placedon display in the home it is

something for others to notice. It can then act as a conversation piece leading to recollection of

the associated memories or storytelling. In Bob’s case thishappens when Alice comes home

and notices that the rock has been added to the display shelf,and during Alice’s discussion

with Mallorie about trips. The result is that the souvenir provides a lead-in for opportunistic

photo sharing, which can then be easily invoked through the system.

Of course, opportunistic photo sharing in the home can also be supported through paper

based solutions; framed photos placed on display, or photo albums located where they can be

easily and quickly brought out to show guests. However, one of the benefits that has made

digital photography successful is that it allows people to take and maintain more photos, which
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would be costly to print and time-consuming to organize intoalbums. While subsets of the

photos taken digitally may still be selected for printing, people are taking and storing photos

increasingly with digital vs. film [Kirk et al., 2006]. Our intent with SOUVENIRS is not to

replace prints for sharing, but to augment it by allowing photos from the digital collection to

be made available for sharing without having to print and organize them all.

Our design rationale leverages the opportunities for photosharing raised by the souvenir

and memento displays kept in the home. Arguably, these displayed items could provide a lead-

in to conventional photo sharing as is, where people could turn to existing methods to bring up

and show the related digital photos (e.g. to move to a computer, logon, find the photos...etc.).

The SOUVENIRS design also involves aspects that aid the transition into photo sharing within

the home setting over the conventional methods. These aspects will be described next.

3.2.2 Shared Access

In many family homes the family photo collection is relevantto all family members - any of

whom might wish to access them to share with a guest. For this to happen, all family members

must know about and be able to access the photo collection. With print collections we believe

this is a simple matter; they are easy to access, and due to their physical location in the home

most family members would know where they were kept.

On the other hand, shared access to digital collections may be discouraged as a result of the

single-user nature of current personal computers. Sets of digital photos are likely to wind up

being kept under a personal user account belonging to whoever organized them. This can pose

problems for shared access; anyone wanting to show the photos must know how to access the

account (which may be password protected), and would then also need to know where and and

how the photos had been organized in the filesystem in order toretrieve them. While restricting

others’ access may not be intentionally desired in this case, it is still unlikely that other family

members would be able to access the photos on their own; this in turn diminishes opportunities

for sharing.
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An advantage to the design of SOUVENIRS is that shared access can be achieved through

the use of displayed mementos. Similarly to print photo albums, the physical location of these

items in the home allows them to be accessed by anyone. This isillustrated in our usage

scenario when Alice brings up the photos from Alaska to show to Mallorie. Although Bob

had originally organized the photos, she is able to access them with the displayed rock. She

does not need to know how to access Bob’s account, or where Bobmight have put the photos

within the file system. The same is true for any of the other rocks they have displayed; it no

longer matters whether any particular photo set was organized by Bob or Alice, as both are

now capable of discovering and showing them.

3.2.3 Technological Delays

Another aspect of the SOUVENIRS design is that delays that may occur in managing the tech-

nologies to show digital photos are minimized - delays that we believe act as barriers to oppor-

tunistic photo sharing in the home.

Some of these delays are the result of navigation problems. If a digital photo set is desired

for sharing, the person showing the photos must navigate through the file system, or photo

managing software, often needing to search through potentially long lists of folders, sets, or

even individual photo files to find the desired photos. This can be a tedious process, which is

particularly so if the location of the photos has been forgotten, or is unknown to the person

trying to find them.

Additional delays can occur simply because the technology is not ready for immediate

photo sharing. If sharing on a personal computer, this can include time spent booting up the

computer system, or logging on to the desired user account. Also, once the photos have been

located, there may be delays in invoking and navigating through the correct application to start

a slideshow of the photos.

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

ing. As such this might make people reluctant to show digitalphotos, or make the event boring
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for guests. With SOUVENIRS, these delays are minimized. In Bob’s case, when Alice asks to

see the photos, he is able to bring them up immediately by placing the rock over the sensor

base.

3.2.4 Social Setting

Finally, SOUVENIRS is designed to fit in to the social setting present in the domestic environ-

ment. It does this in two ways: through its location, and through the display.

Firstly, personal computers in homes today tend to be kept insome out of the way corner,

such as in a home office or den. These locations are not typically used for entertaining guests;

thus guests must be brought to this area in order to be shown photos kept on the computer.

This can be interruptive in itself, but these areas lack the furnishings and space required to

comfortably accommodate onlookers. SOUVENIRS, on the other hand, places photo sharing

in the living room - an area that is suitable and commonly usedfor entertaining guests. This

encourages opportunities for photo sharing as it is readilyavailable where people already are,

and it allows everyone to watch in comfort. Such is the case with Mallorie and Alice; they can

continue to enjoy their wine and cheese as they browse the various hike photos.

Additionally, SOUVENIRS is intended to make use of a next-generation large television

display, which are becoming increasingly affordable and common in the home. Such a display

allows more people to comfortably view the photos than woulda typical computer monitor

designed for a single-user.

3.3 Prototype System

To demonstrate the SOUVENIRS concept, we implemented a prototype of the system. This

prototype was used in a video demonstration showing how the system worked in the context

of the home. This video will be discussed further in the next chapter, which discusses the

methodology of a study we conducted where the video was used to introduce the system to
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participant families. In this section I will describe the hardware 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 to be shared with the system are

stored on the PC, which also runs the SOUVENIRS software. The PC and display are kept

in a living room, providing a social setting for photos to be shown.

2. Sensor base. A sensor base is connected to the PC via USB and kept near the display.

The sensor base provides a surface to place tagged objects tobe recognized by the system.

Inside, the sensor base contains a Phidget [Greenberg and Fitchett, 2001] RFID reader and

a USB hub. The RFID reader allows the system to detect the tagged objects placed on or

waved over the sensor base. The USB hub allows other devices,such 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 PC viaUSB (through

either the hub provided in the sensor base, or another available USB port), and allows users

to scroll through a photo set, or toggle automatic slideshowmode. The scroll device consists

of a Phidget circular touch component contained within a molded case allowing users to

comfortably hold and use the device.

4. RFID tags. Clear thin sticker-backed RFID tags are used, which can easily be affixed to

objects used with the system.

As we aimed the design of our system at the domestic environment, we hired an industrial

designer to build custom cases for the external hardware items: the sensor base and scroll

device. These cases were built to enclose the underlying Phidget hardware and provide the
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required functionality in an aesthetically pleasing way, such as would be acceptable for use in

the home.

3.3.2 Software Implementation

The software for the system was implemented in C# using .NET,and makes use of the Shared

Phidgets toolkit [Marquardt and Greenberg, 2007] to connect to the hardware Phidget devices.

The software is functionally simple, providing an interface similar to conventional slideshow

software (shown in Figure 3.2b). We chose the slideshow format as it is typically seen as

standard in current digital photo sharing software. Other displays that could provide a more

flexible flow for browsing activity may be worth considering.However, our focus concerns the

social practices around initiating photo sharing in the home, rather than browsing. Folders of

photos or individual files can be added to the slideshow by dragging and dropping them in the

slideshow window (as in Figure 3.1b). The photos in the set can then be scrolled through using

either the circular touch device or the on screen forward/backward arrow buttons, or played

in an automatic slideshow by double-tapping the circular touch device or using the on screen

play/pause button. The system differs from conventional slideshow software; when an object

with an RFID tag that has not already been linked by the systemis detected by the sensor base,

a dialog is shown allowing the set of photos in the slideshow window to be named, saved and

linked to the RFID tag.

When a folder of photos is dropped in the slideshow window, the system looks for image

files within the folder, and adds the file path for each image tothe slideshow play list. Similarly,

if an individual image file is dropped, the system appends thefile path to the play list. The set

is saved by the system when it is associated with an RFID tag and given a name. The library

of sets stored by the system is maintained in an XML file. A simple example showing how a

set is represented in the file is shown in Figure 3.3. The set has two properties, the name and

associated RFID tag identifier. A list of all the photo files iscontained in the set, recorded by

their location in the filesystem. Internally, the system does not move or modify the original
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Figure 3.3: Example XML listing for a photo set.

photo files in any way; when a set is retrieved, the system simply opens the images from the

locations listed. Of course, this scheme assumes the original images will not be removed; if

an image is removed, its file location will no longer be valid.The system makes no attempt to

resolve this, so any invalid image files will be skipped when viewing the slideshow. To invoke

a slideshow, a linked object must be detected by the sensor base. The system checks if the

RFID tag identifier is associated to a set in the XML file, and loads the photo locations from

the matching set into the play list for the slideshow.

3.4 Summary

In this chapter I have presented motivation and design ideasbehind SOUVENIRS, and a proto-

type implementation that was built to allow us to further explore the nuances of such a system.

Our design is motivated by prior research, and indeed the very premise of systems linking

digital photographs to physical memorabilia has been considered by tangible user interface re-

searchers [Mugellini et al., 2007, van den Hoven and Eggen, 2005]. However, our interest in

exploring the idea concerns what it might mean to have this system available for use within the

domestic environment, and this is reflected by motivations in our design rationale.

This design rationale has been inspired by recent trends in domestic computing research,

which suggest that moving computing “off the desktop” usingubiquitous and tangible sys-

tems may be beneficial in promoting digital information use in the home [Elliot et al., 2005,

Crabtree et al., 2004]. With SOUVENIRS we are considering how this might be the case specif-
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ically with digital photos. It is worth noting that our intent with this design is not to re-create the

affordances of print photo albums with digital photos. Rather, our goal is to explore how links

to physical memorabilia can mimic some of the social practices around sharing that are lost

with digital photos, and to consider how new practices mightemerge around this affordance.

So far, this chapter has presented our case for the system from a design rationale standpoint.

To further this research we need to build an understanding ofthe current practices families

have around their photograph and memento collections in order to verify our rationale and

consider how SOUVENIRS might fit in with these practices. In the next chapter I will present

the methodology for a study we conducted to fulfill this objective.



Chapter 4

Studying Photographs and Souvenirs Within the Home -

Methodology

In the previous chapter I presented a description of our SOUVENIRS system. The design ratio-

nale behind SOUVENIRS was motivated by previous literature in the fields of ubiquitous and

domestic computing, where our intent was to situate digitalphotograph collections within the

physical environment in order to promote photo sharing and shared access to photo collections

within the home. Yet we need an understanding of families’ practices around the storage and

sharing of print and digital photos, and of souvenirs and mementos. Without this understanding

we cannot evaluate and critique the SOUVENIRS design. To address this, we conducted a study

concerning people’s practices with photos and souvenirs within the home. The methodology

used in our study is more akin to a requirements analysis and critique of the system, rather

than a strict evaluation. That is, the aim of the study was as much to observe families’ current

practices, look for opportunities for the system to fit in, and speculate on how the system might

be adopted in the home, as it was to determine if participantsliked or disliked the idea. This

chapter describes the methodology used in our study, while subsequent chapters discuss our

results.

4.1 Study Goals

The purpose of our study is to build an understanding of current domestic practices surrounding

the storage and sharing of photograph and souvenir collections. From this understanding we

will later critique the design of SOUVENIRS. We had three specific goals for the study:

46
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Goal 1: Examine how families manage, display, and share their printand digital photos,

and understand what advantages and difficulties they encounter in doing so. In particular, we

want to know how the migration of photos from a primarily print to a primarily digital medium

has affected how family members share photos within the home, and how they share access

and knowledge of family photo collections between each other. Additionally, we wanted to

discover what difficulties and advantages participants noted in the various ways they shared and

managed their photo collections. The intended outcome of this goal is to verify the problem

motivating SOUVENIRS, i.e., that current digital photo management strategies hinder in-home

photo sharing and shared access to photo collections.

Goal 2: Examine how families collected souvenirs and mementos, as well as how and why

they are stored and displayed within the home. With this goalwe wanted to understand what

kinds of souvenirs and mementos are typically collected, and why. We want to see where these

items are stored, and how they are placed on display within the home. The intended outcome

of this goal is to understand this use, which would allow us tospeculate on the suitability of

these items within the SOUVENIRS concept.

Goal 3: Gather reactions of families to the use of SOUVENIRS in the home. We want to

learn how families might consider using SOUVENIRS; what kinds of photos they might link,

what objects they might use, or how they might use the system to share photos with others.

We also want to see what families liked about the system, as well as what changes or additions

to the system they might suggest. The intended outcome of this goal is feedback to help us

evaluate SOUVENIRS and generate design ideas for revising the system.

4.2 Participants

Our study results were gathered from 20 participant homes within the city of Calgary, Canada.

Participants were recruited by email from lists of homes that participated in prior domestic

studies conducted by our research lab. The homes were selected to span a range of lifestyles



48

that included a variety of occupations (e.g., dentists, graduate students, bank managers, etc.),

household sizes (ranging from from two to six members), and ages (from teenagers to adults

in their 50’s). Children under 14 were not interviewed due toethical concerns in dealing with

minors.

The selection of participant homes was intentionally biased toward families (rather than

singles or casual roommates) in order to obtain the most relevant results with regards to within-

home photo and souvenir practices. We believed that families would be more likely to share

photographs within the home, and also that their shared collection of photos would be relevant

to all family members (i.e. the “family photos”). Thus, family households were selected

consisting of couples without children, or families with asmany as two children and included

as many as two grandparents. Additionally, participant homes were selected where at least one

family member took digital photos on a regular basis and stored photos in the home.

When scheduling homes we tried to find times where all family members would be avail-

able to participate. While this was not possible in some cases, most of our sessions did include

all family members.

4.3 Contextual Interviews

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

Beyer and Holtzblatt [Beyer and Holtzblatt, 1998]:

“Contextual techniques are designed to gather data from customers in the field,

where people are working or living. Contextual Inquiry is a field data-gathering

technique that studies a few carefully selected individuals in depth to arrive at a

fuller understanding of the work practice across all customers.”

For our study, interview sessions of approximately one hourin duration were conducted

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

where photos and souvenirs were displayed or stored. The interview and touring sessions were

semi-structured in order to be opportunistic. We often usedour questions to probe participant’s

actual context, asked if we could be shown a particular collection or display as it came up in

the interview, or were able to interview participants aboutcollections or displays as we came

across them in the tour.

Contextual Inquiry typically involves researchers observing work practices as they are hap-

pening. However, in our case it was infeasible to schedule interviews in order to directly

observe photo and souvenir collections being organized andshared; organization is typically

an ongoing process and may be infrequent, and the sharing events we are most interested in

are often serendipitous. Despite this, there were several benefits to conducting the interview

sessions within the context of participant homes. We were able to gain a first-hand view of

where participant collections were stored and displayed within their homes without relying on

participant descriptions of these areas. Also, in being shown the collections we became in-

volved as observers in a sharing event, and while these were artificially caused it is likely that

real sharing events would involve similar actions. Additionally, participants could discuss their

collections in place rather than having to recall descriptions from memory.

4.4 Procedure and Guiding Questions

The interview process was organized into three stages addressing each of the study goals: print

and digital photos(goal 1), souvenirs and mementos(goal 2), and system demonstration(goal

3). The procedures for each stage of the study are described in the following subsections.

Guiding questions were used to lead the discussion in each stage of the study; a listing of the

questions for each stage is shown in Table 4.1. These guidingquestions were used to ensure

relevant topic areas were discussed (see Table 4.1); however, the interview process was semi-

structured in order to follow up on and explore the individual practices 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 find 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 your digital/print photos

• What challenges exist about the way you manage and share yourdigital/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 (people, places, or events)

Stage 3: System Demonstration

• What activities could you see yourself and your family usingthe 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 it to/why

• What would you change in the system if anything/why

Table 4.1: Guiding questions for contextual interview process
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were expressed by participants, and to take advantage of theopportunities that arose as they

showed us their home and its artifacts.

4.4.1 Stage 1: Print and Digital Photos

To satisfy our first goal, we investigated domestic practices around print and digital photos.

We began interviews by asking families about their photo taking practices. This included

information such as: how long they have had their cameras, who uses the cameras, and what

the cameras are typically used for. Following this we discussed what was done with the photos

- how they were stored, displayed, and shared. During this time we would be shown or would

ask to see, with the participants permission, the various collections and displays in the home.

This typically included photo albums or framed photos in thecase of print collections, or photos

kept on the computer in the case of digital collections. The interview process was opportunistic

- we would inquire about particular collections as they cameup in 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 practices around souvenirs and mementos.

We asked who collects souvenirs and mementos, and what kindsare collected. Similar to

Stage 1, we then asked to see the various places where these items were stored or displayed.

We inquired about the various collections as they were shownto us, including why particular

locations were selected, what memories were associated with the various 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 participants’ reactions to the SOUVENIRS proto-

type as described in the previous chapter. We used a video demonstration of SOUVENIRS to

introduce the idea to participants. The video aimed to provoke participants’ speculations on
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the system, as opposed to a judgment. A storyboard depictingkey frames from the video is

illustrated and annotated in Figure 4.1. The story follows three friends discussing a recent trip,

where one brings up photos of that trip via a souvenir shotglass (frames a-d). Another set of

photos from a wedding is then triggered using a print photo (frames e-f). Finally, the video

demonstrates how a set of photos are linked to a tagged object(frames g-l). Following the

video demonstration we asked participants to discuss and voice their thoughts on the system,

including ideas on how it might be used or changed.

Our methodology in using the video demonstration is somewhat similar to that of a tech-

nology probe [Hutchinson et al., 2003]. The video presenteda novel system with simple func-

tionality - the ability to link digital photo sets to tagged objects - that was intended to guage

how participants might use such a system. However, technology probes require the installation

of a functional system within participant homes in order to observe how the system is used in

context. For SOUVENIRS, this requirement was largely infeasible; the infrastructure require-

ments for the system (large display with a computer attached, placed in a public area) would

be costly and difficult to install in participant homes. As well, in order to use the system partic-

ipants would have to temporarily change their digital photomanagement practices, which they

may be reluctant to do because of the effort involved. The advantage of a video demonstration

is that we could introduce the system and engage participants in discussion about how they

might consider using or changing SOUVENIRS without the overhead involved in installing a

true technology probe.

The drawback is that participants could only speculate on what they might do with the

system, rather than being allowed to develop a routine around actual use over time. However,

by introducing the video after already discussing the families’ practices with photos and sou-

venirs, we believed that families would be able to reflect on SOUVENIRS with their current

practices in mind.
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Figure 4.1: Storyboard for the SOUVENIRS system demonstration video.
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4.4.4 Procedure and Data Collection

The overall interview process took approximately one hour.We began by giving a families

a brief description of the study procedure, and of the various topics that would be covered.

Stages 1 and 2 were often interleaved as they involved opportunistic discussion of collections

as they were found when touring the home. Stage 3 was always performed last as it involved

gathering the family to watch the demonstration video on an available television/DVD player.

Data was collected through field notes, digital audio recordings of the interviews, and digi-

tal photographs taken of the various souvenir and photo collections we were shown. A second

interviewer, Dr. Carman Neustaedter, was enlisted and present at all interviews to help ob-

serve the interviews and to help in managing data collection; this minimized disruption of the

interview flow.

4.5 Preliminary Study

Prior to conducting the interview sessions for the 20 participant homes used in our data anal-

ysis, we ran a pilot set of interviews. These pilots served toprovide us with some initial data

and allowed us to refine the interview process. These interviews were conducted in conjunc-

tion with Jeni Lynn Vito, a student at the University of Calgary, as a second interviewer. In

total, participants for the preliminary interviews were recruited spanning 8 households. While

the data gathered from these pilot interviews are not included in our analysis, they were use-

ful in revising the interview process and in refining the guiding questions used for the main

interviews.

Specifically, the decision to select only family homes for the main study was motivated by

the pilot interviews, which had included households with roommates. We found that the data

was less relevant in these cases. There was less desire to share photos within the home, and as

the homes were seen as temporary there was less effort placedinto creating displays or keeping

collections of photos or souvenirs. Also, the guiding questions used in the pilot interviews
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focused largely on the organization of photos, and as such the results mainly concerned the

mechanics of how photos had been managed. That topic of photowork has been covered by

other researchers [Kirk et al., 2006], and is not the primaryfocus of our research, which is more

concerned with the effects of digital photo management on in-home sharing. Consequently, we

revised the guiding questions to focus more on the difficulties and advantages participants

experienced with various photo management and sharing strategies.

4.6 Analysis

Analysis of the data collected through field notes and audio recordings of the interviews was

performed using the open coding technique [Strauss and Corbin, 1998]. Codes were initially

generated and categorized in a way that loosely corresponded to the guiding questions asked. A

listing of the raw codes and their descriptions is given in Appendix B. The codes were generated

based on participant responses throughout the interviews.For example, if a participant family

described showing print albums to share photos in the home, anew code,[Show Album], would

be generated and added to the list of codes describing that families’ photo sharing strategies.

The code would then be reused in analyzing subsequent families reporting the same behavior.

The result of the coding process was a large number of codes, reflecting the observation

of a large variety of practices, routines, and opinions heldby the members of the participant

homes. To make sense of these codes, following the open coding process we used an affinity

diagramming process [Holtzblatt et al., 2005]. This process helped us to generalize the data

and pull out salient themes, e.g, where numerous codes had been generated relating to a par-

ticular question or discussion point. An illustrative example of a finished affinity diagram for

souvenir types is shown in Figure 4.2. The affinity diagramming process involved writing out

all the codes related to the point in question, and spatiallygrouping them where codes appeared

to be related or similar. Once the groupings had been createdthey were given headings that de-

scribed their general theme (Figure 4.2, red text), and wereoptionally given some descriptive
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Figure 4.2: An example affinity diagram illustrating various souvenir categories.

text where warranted (Figure 4.2, green text). The groupings that emerged from the affinity

diagramming process form the majority of our analysis that will be discussed in the following

chapters.

Data analysis was performed in conjunction with Dr. Carman Neustaedter, who had been

present for the interview process. As a large amount of data was collected covering several

topics, Dr. Neustaedter performed coding with regards to the souvenirs and system demonstra-

tion stages(Stages 2 and 3)in order to expedite the coding process. Dr. Neusteadter wasalso

involved in the affinity diagramming sessions as the processinvolves discussion and argument

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

In this chapter I described the methodology we used to conduct a study investigating current

domestic practices around storing, sharing, and displaying photos and souvenirs in the home.

By investigating these practices, we aim to build an understanding that will help critique and

perhaps alter the design of our SOUVENIRS system. In the next chapter I will discuss the results

of our analysis, which will be organized corresponding to the three stages of the study: print

and digital photos, souvenirs and mementos, and system demonstration.



Chapter 5

Print and Digital Photographs in the Home

In the previous chapter I described the methodology we used in conducting a study to investi-

gate how photographs and mementos were stored, shared, and displayed within the home. The

intended outcome of this study would be an understanding of current practices families have

built around these items, which would be used to critique and/or extend the design ideas present

within SOUVENIRS. Over the course of the next three chapters I will discuss theresults of the

study. The chapters will divide the discussion to correspond to the three stages described in the

methodology; print and digital photographs, souvenirs andmementos, and system demonstra-

tion. In this chapter I will give a detailed presentation of our findings of the first stage: print

and digital photographs.

In presenting our analysis, we distinguish between print and digital photos by the form in

which a particular photo was kept in the home (i.e. on paper vson computer) rather than by

source format (i.e. taken on film vs digital camera). For our purposes, we found the source

format was largely irrelevant; the final form of a photo dictated how it was kept and used.

Families who routinely made print copies of their digital photos kept these copies in much

the same way as they had kept print photos from film cameras, and often only had a rough

idea regarding how particular photos had been taken around the time of the switch. Similarly,

families who had undertaken the effort to scan older print photos would also manage them

in the same manner as they managed their other digital photos. While the processes used to

get the photos into their final form may have changed in these situations, our primary concern

for investigation was how photos were stored, displayed, and shared rather than how families

prepared their photos to be used in these ways. This is not to say that film and digital photos

are otherwise identical. Echoing what other researchers have noted about people’s switch to

58
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digital cameras, participants reported an increase in the number of photos taken due to the

elimination of film processing costs, that they had begun to take multiple photos of similar

shots [Jaimes et al., 2003, Kirk et al., 2006], and that seemingly mundane or playful everyday

shots were deemed worthy of a photo [Kirk et al., 2006].

The discussion of the results for print and digital photographs will be presented in three

subsections; 1. organization, location and accessibility, 2. how and why people share photos,

and 3. sharing and tangibility. The first subsection will give us insight into how photo col-

lections are made available for sharing within the home, andillustrate how print and digital

photos differ in this regard. The final two subsections consider the ways in which photos are

being shared and how technologies support or affect these practices.

5.1 Organization, Location, and Accessibility

We now focus on how photo collections are organized, where they are located, and how they

are made accessible to family members. We consider and contrast these three properties for

both print and digital photo media. The first two properties,organization and location, discuss

the ways in which photo collections are typically kept in thehome. This discussion is relevant

to the third property, accessibility, as it describes how photos are made available for sharing

within the home.

With accessibility, we wanted to investigate if and how families shared the knowledge of

their photo collections with one another. We asked who primarily organized the photo collec-

tions, and also asked and observed who knew about the photo collections. From their answers,

we could determine how knowledge of the photo collections had been shared amongst the fam-

ily members. Little or no sharing happens when only the people involved in organizing the

photos could access them and knew how to find photos. Sharing happens when others knew

about photos and how to access them as well. We speculate thatthe single-user nature of home

computers typically means photo collections are kept in a private user account, thus we ex-
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pected to see significant differences between print and digital photos in how shared knowledge

of photo collections spread and how accessible these collections were amongst all household

members.

5.1.1 Print Photo Collections

Organization. We saw print photo collections kept in one of two categories:organized vs.

unorganized collections. The defining characteristic of anorganized collection is that some

effort was made to maintain the order of photos. The amount ofeffort ranges considerably.

This can be a very involved process such as the culling and placing of photos into an album, or

can be a lightweight effort such as simply maintaining photoenvelopes in chronological order.

We saw storage mechanisms for organized collections typically include scrapbooks or albums

(Figure 5.1b), organized photo boxes for holding large quantities of loose photos (Figure 5.1a),

or even photo envelopes kept in order. Typical strategies included organization by date, by

event, or some combination of the two.

Unorganized collections, on the other hand, are characterized as photos that have been

stored without efforts placed into maintaining their order. This may result from photos await-

ing organization building up, such as the envelopes shown inFigure 5.2b, or photos that have

become disorganized through usage and not being properly re-organized, such as the box of

packed photos shown in Figure 5.2a. Storage mechanisms for unorganized collections tended

to consist of loose or framed photos put away into storage, orof photo envelopes left unorga-

nized, and were usually kept within some other container such as a box or drawer.

Clearly, organization is best viewed as a spectrum rather than a strict category. The level

to which a particular photo collection is organized or unorganized can vary, and collections

that may be referred to as unorganized were sometimes in nearly chronological order sim-

ply because that was the default order in which the photos were returned from the devel-

oper. Our findings with regards to the organization of print photo collections verify and are

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

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

Balabanović et al., 2000].

Location. We found that stored print photo collections were most commonly located on

a shelf in either a living room or home office. However, other less frequent storage locations

were noted including basements, bedrooms, guest bedrooms,and even parent’s houses, with

the photos additionally being kept in cabinets, closets, drawers, or simply boxed in a corner.

When asked why these particular locations were chosen for storing their print photo collec-

tions participants often cited reasons of space managementor pragmatics.

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

just where it ended up.”- P4, Wife
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Space requirements seemed to be the primary deciding factorfor location: where there was

available space, and where collections could be stored while avoiding clutter. For example,

in one instance photo albums were collected on a shelf simplybecause “it’s a shelf”. Yet on

reflection participants also added accessibility as a reason for their choice of location.

“[Because] it’s a shelf (laughs). That’s probably the most used room and when

people come over you’re usually sitting in the living area somewhere...it’s easy

and accessible to go and grab whatever.”- P16, Wife

In the above example print photo albums were being kept on shelves in the living room.

While the location might have been chosen because of the available shelf space, this arrange-

ment has the side benefit of being near the area where guests are commonly entertained. Ac-

cessibility in this instance accounts for the ease with which family members could bring out

photo albums to be shared.

Participants also offered several other lesser reasons forlocating particular photo collec-

tions. Sometimes, photos were placed in a temporary location. This included the storage of

photo envelopes waiting to be organized into albums, or photo albums that had been recently

taken out to be shared with guests and not yet returned to their normal location. Another reason

was archiving, where damage prevention was considered as a concern in photo storage.

Location also includes how and where photos are placed on display within the home. As

expected, most framed photos are placed on walls or shelves.Less formal unframed photo

displays (loose photos) might be placed on a fridge door. We most often saw photo displays in

living rooms, but they were also common in hallways, bedrooms, dining rooms, kitchens and

staircases.

We questioned participants as to why these display locations were chosen. Their reasons

primarily concerned how the display fit in, where there was available space to display the

photos in question, as well as pragmatic reasons such as the existence 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 for showing off, you know.

I just thought this was a good spot for the size of the picture.” - P1, Mother

This choice of display location based on available space mayseem somewhat odd consider-

ing that this is a similar line of reasoning given for the choice of photo storage locations. With

a photo display one might expect that visibility for others would be more of a concern. Yet we

believe that people did not explicitly mention photo visibility, as this is so fundamental that it

formed their tacit (and unstated) rational for photo display. In choosing an adequate space for

the display, aesthetics, pragmatics and visibility all factor in; the space must be adequate both

in terms of the literal size of the display and in terms of how it will appear to fit into the space.

Accessibility. When participant homes consisted of families with childrenwe often ob-

served that a primary organizer typically maintained the family print photo collection. This

was usually one of the parents, commonly the mother. In some cases teenage children would

be involved, although they usually only took a secondary role. While these collections were

mostly maintained by a single person or small subset of the family, what was striking was

that in most instances all household members were aware of them. From our interviews we

observed that many of the family members had knowledge of theprint photo collection and

were able to discuss them. In the previous discussion of location, we noted that the family

print collections, typically albums, were most commonly kept in the living room or a shared

home office. These are common areas shared by the members of the household. In the case of

the living room, the area is generally considered public to all family members and often used

for entertaining guests. In the case of the home office, the area may not be readily available

to guests, but is still an area frequented by household members. Because of this, the location

of the photo albums allows them to be available and promotes shared knowledge of the family

photo collections between family members.

Our participant homes consisting of new couples without children behaved somewhat dif-

ferently. We noticed that there had been less time in which the participants had been able to



64

develop a routine around keeping a shared family photo collection. We saw that these partic-

ipants often had personal photo collections that had been kept and maintained separately, and

shared knowledge of these collections varied. One reason for the lack of shared knowledge

may be that the photo collections maintained by each individual had been largely personal and

perhaps less relevant to the other. However, we also saw in several instances that these photo

collections had been stored in a manner that was essentially‘packed up’ - stored in boxes or

closets rather than having been organized into shelves. In instances where albums had been

placed out into shelves - either explicitly stated as belonging to 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 their digital photo collections

in folders on their computer. All but one family simply used the file system to manage and

organize their photos rather than using an additional software system for photo management.

The reasons stated was that the file system provided adequatefeatures for their photo managing

needs. Through it, they could get thumbnail views, start slideshows from the folder, and keep

separate folders for photos in a manner similar to photo envelopes. Several families did note

the use of secondary software, but this was usually for basicediting features or for uploading

to online photo galleries rather than for organization.

Several people also stated that they preferred managing thefiles themselves as this allowed

them complete control and knowledge over where and how the photos were being kept on disc.

We also saw that many families kept digital photos on physical media such as CD’s or

DVD’s. In some instances this practice was taken as a primarystorage method. That is, when

the photos had been written to the physical media, they wouldbe removed from the computer

in order to conserve hard disc space or eliminate clutter in the file system. In other instances

this practice would be used as a backup mechanism; the photoswould be kept and accessed

mainly from the computer hard disc, but periodic backups were kept in order to prevent loss.
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In most cases the physical media was kept in home offices, nearthe computer.

Online storage (i.e., on an internet site as opposed to localcomputer) was also seen rela-

tively frequently. However, this was generally not used as aprimary storage for photo collec-

tions. Instead, only a chosen few photos would be uploaded from the main photo storage. In

this case photos were uploaded to online photo galleries with the primary goal of sharing them,

usually by sending links to friends and family, although photo gallery websites also allow the

possibility of sharing photos within the general online community [Miller and Edwards, 2007].

Organization. Digital photos were usually organized using some scheme involving date or

event or both. This reflects similar organizational practices as seen in print photo collections.

As mentioned, storing photos into folders is somewhat similar to the use of photo envelopes -

often participants reported that they would periodically download all the photos accumulated

on the camera into a new folder, which would then be labeled aswas seen fit. Thus, the con-

tents of folders typically reflects camera downloading practices. Photos may be downloaded,

and then labeled after specific events as seen in Figure 5.3a,or might 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 and label them], you just

save it and it’s there. You don’t have to manually go through and then put them [in

albums].” - P5, Mother

Accessibility. Digital photo collections were similarly maintained by a single primary or-

ganizer or subset in family homes. However, this was more commonly reported to be the father

rather than the mother. As well, the shared knowledge accessibility of digital photo collections

was much different from that of print photo collections. Most commonly, we saw that knowl-

edge of these collections was limited to the primary organizer. Other family members seemed

only to have a vague knowledge that the collections existed,but often did not know how to

access them and were unsure of what was being kept.

F: [after showing Mom some folders containing photos] “Did you know that?”
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Figure 5.3: Typical digital photo organization strategies: a) downloaded and labeled after spe-
cific events, b) downloaded periodically and labeled by date.
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M: “No, I don’t use that, I don’t know.”- P1, Mother and Father

Even when participants knew a photo collection was being kept, there was reluctance ex-

pressed about accessing a collection maintained by anotherfamily member. This reluctance

was because photos were managed under individual user accounts, or even computers, which

were seen as private - belonging only to the owner.

“I’d use [my husband’s] computer but it’s his computer. I know his password but

it’s like his space. And my computer is my space.”- P4, Wife

Because access to the digital photo collections was often limited, we saw that the primary

organizer usually took on the role of a librarian for the family photos. If another family member

wanted access to a particular photo or set they would resort to the social channel for access,

relying on the primary organizer to retrieve the photos for them.

“I don’t think they even know about the organization. Usually when they wanted

some [photos] - like for her project, she’d ask ‘Mom, can I have’, you know, a

picture of her in an occasion. And then I will find it and I will get her a copy.” -

P8, Mother

While access hindrances on digital photo collections were typical in the families we inter-

viewed, we observed some exceptional cases where families had successfully taken measures

to ensure that the digital photos were available amongst family members. In one instance, the

family had chosen to manage the photo collection in a folder that was equally accessible from

all accounts on the family computer, “C:/photos”, rather than the typical account specific

“My Documents/My Pictures” where photos are typically placed by default on Win-

dows PC’s. In this family the father typically handled downloading photos from the digital

camera into folders on the computer. However, both the mother and child reported knowing

how to find and access photos on the computer. Similarly, in another instance we saw a fam-

ily that kept their photos together on a shared computer in the kitchen/dining room area. The
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photos were organized and made available to all family members on this computer through the

use of Picassa software. This strategy had a side benefit: because the computer was located in

a public area the photos were immediately available for sharing with guests within the home.

This family reported sharing photos regularly with no difficulty, where they used Picassa’s slide

show capabilities.

Summary. In this section we have discussed our findings contrasting organization, lo-

cation, and accessibility of families’ print and digital photo collections. While the means of

storage are different (e.g. albums or envelopes for prints,folders for digital), the organizational

strategies between the two appear to be similar - usually by event or by date. However, the

typical locations for these collections have significant differences in accessibility. While ac-

cessibility may not have been the primary motivation in choosing a location for prints, they

were typically kept in a place that is public and used by all family members. This is in contrast

with digital photos, which are typically kept under the useraccount of the primary organizer

- and is seen as private for that person. Through our interviews we saw that family members

other than the primary organizer had knowledge and could access the print photo collections.

On the other hand, there was little shared knowledge for digital photo 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 current photo sharing practices in the

domestic environment. The key discussion points that will be covered are as follows:

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

domestic environment.

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

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

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

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

ing.

Our discussion of how and why photos are shared is focused on “home mode” sharing,

which has been most notably studied in depth by Chalfen [Chalfen, 1987]. With our findings,

however, we generalize the typical methods and motivationsfor sharing photos in the home

and extend this by examining the role of current technologies in supporting these practices.

Through our interviews we saw three methods families use to share photos, we also saw

that the choice of photos to share, and the people they are shared with, are motivated differently

depending on the method. The three methods are:

1. Displayed photos are photos placed in visible locations within the home. Displayed pho-

tos are typically framed photos placed on shelves or walls throughout the home. Sharing

via displayed photos is implicit; because the photos are visible, guests can view displayed

photos without being shown them by an owner.

2. Shown photos is when a particular photo or set of photos is brought out by anowner to

be shown to guests. Typical examples of this include showingalbums of print photos, or

slideshows of digital photos on the computer.

3. Gift-giving photos is when selected photos are given to the recipient. Typical examples of

this include giving away duplicate prints, or sending digital photos via email. Gift-giving

photos does not necessarily involve face-to-face sharing;recipients are free to look at the

photos at their convenience.

These different methods were accompanied by different reasons for sharing the photos,

each of which will be described following.
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5.2.1 Displayed Photos

For displayed photoswe saw that particular photos were chosen aesthetically rather than for

communicative reasons. One mother explains how she has created a collection of photos to be

displayed in the future:

“Everyone has their favorite ones that they want to print anddisplay. In fact I

have a bag of negatives because I think - this is just a rental property - but I think

I’m gonna have a house someday, and I’m gonna want to blow thisone up and

frame it.” - P17, Mother

As seen in this example, participants often noted that photos were displayed because they

were favorites; this was the primary deciding factor, as opposed to the photo’s potential to evoke

story-telling with guests. Aesthetic motivations are alsoechoed in the location of displayed

photos - they are placed where they fit in and display well.

5.2.2 Shown Photos

Forshown photos, we asked participants what prompted them to show particular photos and to

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

“Just if we thought it would be interesting to someone else. Like if there are people

we did sports with or hiked with - like camping or our mountaintrips. Or if we’re

traveling somewhere - someone that’s interested in hearingabout the trip, we’d

show.” - P5, Father

The answers in this case commonly included showing photos toothers who were in the

photo, or that a topic came up in the conversation, such as a particular vacation destination,

which was related to the photos. In the next quotation a husband describes a recent photo

showing:
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“My buddy came over - we went to the car show and he didn’t. So I was like ‘whoa,

you’ve gotta see the Shelby’, so we went down to look at the pictures from the car

show.” - P16, Husband

In this example the participant knew his friend shared an interest in cars, and this prompted

the photos to be shown. With shown photos sharing was typically motivated by social relevance

- the particular person and course of conversation play a large role 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 to others, as well as

what they received. A mother describes pictures the family has been given:

“My parents...anytime they take pictures they make us copies...and we get copies

of our nieces and nephews or our kids that they’ve taken. Usually it’s kid related.”

- P5, Mother

In the above example, pictures of nieces and nephews are given as status updates to rela-

tives. Pictures of young children are frequently given as gifts as these display rapid growth and

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

“I was living in a resort at the time, so I was sending them to myfamily and sharing

them with them in that way...I would send the scenic picturesbecause, of course,

the mountains are so beautiful. And I would also send them, like if I had a friend I

talked about a lot, I would send ‘oh, this is...we work together’ ” - P17 Mother

Again, we see that photos given as gifts are used as a status update given to distant or infre-

quently seen friends or relatives. Due to its distributed nature, gift-giving photos is well suited

as a means to provide interpersonal awareness [Neustaedteret al., 2006] and was typically seen

to be used for this purpose.
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It should be noted that the above described correlations between the methods and purposes

of photo sharing are not strict. For example, others in the photo might be given duplicates as

a gift from a shared experience, such as a vacation. In this case the motivation behind giving

the photos is closer to social relevance. In another examplea photo album of a young child

might be shown to guests, which resembles a social awarenessmotivation. While not strict, the

correlations described represent the most common trends observed, and illustrate how different

methods can be more suitable for different goals in photo sharing.

5.2.4 Print vs. Digital

The previous sections have detailed the methods families use to share photos and the pur-

poses these methods lend themselves to. Of course, print anddigital photo technologies have

strengths and weaknesses making them suitable or problematic for different styles of photo

sharing. Currently, print photos are most amenable fordisplayed photos. While digital photo

frame technologies have been developed for displayed photos, they have not yet been widely

adopted. In our interviews we encountered only one home witha digital photo frame; they

described their use of this:

“Well we used it at Christmas when we first got it. And we actually think we’ll

take it with us the next time we travel - cause you can see the pictures a little better

on that rather than on the digital camera...I think we probably would use it more

if we were having a bunch of people over. But when it’s just us,we don’t bother

plugging it in.” - P9, Wife

Additionally, two families noted that the desktop background or a slideshow screensaver on

a computer were sometimes used to display digital photos in the home. Still, the use of digital

displays for photos in the home is limited: the expense of digital photo frames, power require-

ments, lighting conditions, and restrictions on where the display can be placed are factors that

diminish the flexibility with which digital photos can be puton display.
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On the other extreme,gift-giving photos is much more amenable to current digital tech-

nologies. Print photos can be cumbersome, and often costly to make duplicates and mail.

Comparatively, digital technologies excel at distributedcommunication as they can be used

to easily and instantaneously give digital photos to others. Participants often reported using

email, photo sharing websites, and instant messengers to share their photos with friends and

relatives.

Digital photos, as we have seen, are least adaptable fordisplayed photosin the home, which

serve as a way to exhibit aesthetically pleasing photos. Interestingly, other researchers have

noted an emerging culture, referred to as Snaprs, around online photo sharing websites such as

Flickr [Miller and Edwards, 2007]. Within this culture, aesthetically pleasing photos dominate

the choice of photos to be shared. A participant quoted by Miller and Edwards describes this

[Miller and Edwards, 2007]:

“Most of the photos I post to Flickr are for the purpose of art.They’re not for

information sharing. I’m not motivated in that way. The onlypeople I imagine

caring about my family photos is my family.”

This culture uses distributed online sharing, similar togift-giving, but the audience is typ-

ically unknown strangers rather than friends or relatives.While our research was primarily

focused on family ‘home mode’ [Chalfen, 1987] sharing, we did note some participants who

described being active within this culture. This culture has formed as a way to share digital

photos motivated by aesthetics, where this motivation is difficult to satisfy with digital photos

in the home.

Both print and digital appear to be relatively amenable forshown photos. In addition to tra-

ditional methods of showing print photos in albums, participants noted that they liked showing

digital photos as a slideshow. Devices varied; they used laptop or desktop computers, televi-

sions, and even the camera display itself. Yet in spite of these uses, dealing with the technology

often became a barrier to actual sharing. One family describes their 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 go downstairs and load

up the computer, get your file out.”- P16, Husband and Wife

This example illustrates some of problems commonly reported in showing digital photos.

Guests often must be brought to the computer, which is typically in an out of the way place

such as a home office, causing issues as it slows down the experience. As well, there is often

inadequate space and/or furnishings for guests to view photos comfortably. Also, the time spent

getting the computer to display the photos (e.g. booting up the computer, finding the photos,

loading the correct application) can be significant if sharing was unexpected. Similarly, if

photos are to be shared on another device such as a laptop or TVthere can be time spent

setting up the proper connections or making sure the desiredphotos are on the device. In order

to compensate for this, people often reported preparing digital photos when they were to be

shown. This reduces the ad-hoc potential for showing digital photos. One family describes a

recent photo showing experience:

W: “My cousin had a Powerpoint presentation of his vacation.(laughter) It was

like three hours long. He drove all the way to South America onmotorcycle, so it

was like a seven month journey.”

I: “Wow. And so he had a three hour Powerpoint? Did he email it to you?”

W: “No, he um...”

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

What is key in this example is that the photo showing event waspre-meditated rather than

serendipitous, the photos were prepared in advance to be shown at a specific time. This was

common, preparation was often reported as a difficulty in showing 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 findings for how and why photos are typically shared in the home, and
how print and digital technologies are currently amenable for sharing.

creating CD’s or DVD’s to show with a DVD player, copying photos to a camera memory

card or a laptop, creating folders and selecting photos for slideshows, and setting up proper

connections to a TV if used. Ad-hoc sharing was typically reported when showing the photos

directly on the desktop or laptop computer they were stored on, however this still presented

potential barriers in booting up the computer, and finding the photos to be shown. It is notable

that while we asked to see participants’ photo collections if they felt comfortable in doing so,

families were enthusiastic about showing their prints and albums, most reluctance was observed

in bringing up the digital collections for these reasons.

In this section we have described the methods participants used to share photos, and how

these methods relate to different motivations for sharing.We have also described the roles that

print and digital technologies play in supporting or hindering the methods for photo sharing.

Table 5.2.4 presents a summary of the relationships described in this section between method,

motivation, and technology.

5.3 Sharing and Tangibility

The previous section presented a discussion of the ways photos are shared in the home, and how

current print and digital technologies are amenable to different styles of sharing. In particular

we noted thatshown photoswere amenable to both. However, we saw that there is still a

strong appeal for printing digital photos, and when print collections were kept they were often

preferred for showing. This is partially explained by the technological issues described in
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the previous section. A full account however, must also consider participants’ preferences for

tangible physical photos when sharing. Similar preferences for the tangible form of prints have

been reported in prior research [Crabtree et al., 2004, Frohlich et al., 2002]; here we describe

in detail the properties we found reported for the preference.

5.3.1 Easy Viewing

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

One daughter describes her desire to have prints of digital photos:

“I find that if I take any digital pictures I still want to printthem. Cause, well for

me anyways, I like to look at a picture rather than a computer.” - P3, Teenage

Daughter

The preference for viewing print photos was often describedin vague terms, such as being

“relaxing” or “nice to look at”. However, a common theme, which is expressed in this quo-

tation, is the intrusive nature of computer technology on the viewing experience; participants

reported that printed photos hide the technology that wouldotherwise be visible when viewing

on a computer. This could include the physical appearance ofthe computer, the necessity of

navigating a GUI in order to find and display photos, or the lower image quality when view-

ing on a computer monitor relative to a print. One situation people noted where minimizing

the appearance of computer technology was particularly desirable is showing photos to older

relatives who may not be comfortable or familiar the technology.

5.3.2 Easy Sharing

Easy sharing takes into account how tangible print photos are readily available for sharing.

This can be seen as the flip side of the technological barriersin showing digital photos.

“If you want to show them to somebody it’s harder, cause you have to bring them

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

In this example, the envelope of photos still has to be retrieved and brought to the person

to be shown. However, there is no further preparation involved; the prints are always ready

to be shared. Efforts in navigating to find the photos on the computer, invoking the correct

application to view them, or selecting and placing photos onanother media to be shared are

avoided.

5.3.3 Socially Engaging

The tangible form of the photo album was reported to have a positive effect on the social en-

gagement of families and friends when sharing photos withinthe home. One mother expresses

this:

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

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

The above quotation, states that sharing with a photo album is a social activity. However,

it is not clear why this might be seen as more social than showing the 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 andlook at it and pass

it around. Where, the digital, you stick it all on a CD and it takes less space, but

you don’t do anything with them.”- P16 Wife

A physical photo album can be held and passed around, and thisability actively engages

those who are being shown the photos. Showing the photos on the computer may resem-

ble more of a presenter and audience relationship, as those being shown the photos have no

control and are less likely to become involved. Another social benefit of prints is reported

by other researchers [Crabtree et al., 2004, Lindley and Monk, 2006], is that the arrangement

when showing photos on a desktop computer prevents the presenter from 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 physicalphoto album to be moved to a natural

gathering place to be shared. Digital photos on the other hand are strongly tied to the computer

they are kept on, and thus the location of the computer they are on. It is only with a considerable

effort that this might be overcome - for example, photos could be transfered to a laptop to be

shown, or written to a DVD to be shown on a television. Still, physical photo albums offer the

most flexibility in being transported to where they are desired.

“You’ve got to go to the computer right, you can’t just go to the kitchen table with

it. Which is where - we had my birthday party, remember, where’d everybody hang

out? We’ve got all that space and all that space and everybodywas just right here.

Unless you have a laptop with wireless, which we don’t have...” - P16, Husband

5.4 Summary

In this chapter I have presented our findings with respect to print and digital photos in the

home, which address Goal 1 of our study methodology. These findings describe the differences

between print and digital photo collections in the way they are made available and support

photo sharing in the home.

Our first discussion point looked at current organization and location strategies, and how

they affect the accessibility of photos in the home. In our motivation for SOUVENIRS we

speculated that the single-user nature of current personalcomputers discourages access and

shared knowledge of family photo collections. Our results verified this: the primary organizer

of the digital photo collection often acted as a librarian whom other family members had to

go through for access. In contrast, the most common locations for print photos - on shelves in

living rooms or home offices - were places accessible and usedby all family members. Our

design of SOUVENIRS attempts to mimic this by using the public space and shared objects in

the home in order to overcome access restrictions commonly seen with digital photos.
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Our second discussion point categorized and related the typical methods and motivations

for sharing photos in the home, and looked at how print and digital technologies support the

different types of sharing. Currently, prints are most suitable for displayedphotos; digital

technologies such as digital photo frames are being developed to address this, however these

have not been widely adopted. Meanwhile, the distributed nature ofgift-giving photos is well

supported by current digital technologies.Shownphotos provide an interesting area for the

design of systems such as SOUVENIRS. This kind of sharing is socially motivated - such

as topics that come up in conversation, or shared interests with guests - and appears to be

amenable to both print and digital photos. However, when print collections exist, they are

generally preferred as they are more readily available for showing. Our third discussion point

explored this preference further by detailing how the tangible form of print photos had desirable

properties for sharing.

Still, there is still a desire to show digital photo collections within the home; despite re-

ported difficulties with showing digital photos and the general preference for prints, showing

digital photos was still commonly reported. Thus it is viable to consider how digital systems

might be designed to support this. This is particularly so considering that a benefit of digital

photo technologies is that the number of photos feasibly kept is increased by eliminating the

expense that would be required to print them all.



Chapter 6

Souvenirs and Mementos in the Home

In this chapter I will discuss our findings for stage 2 of our study, which looks at souvenir and

memento collections. While prior researchers [Csikszentmihalyi and Rochberg-Halton, 1981,

van den Hoven and Eggen, 2005] have discussed the topic of souvenirs, they generally focused

on how these items are valued or used by their owners. Our research extends this by investi-

gating families’ souvenir and memento collections, aroundthe following key points:

1. What was kept? What kinds of items comprised families’ souvenir and memento collec-

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 they be noticeable to guests?

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

associated with be readily associable to particular photo sets?

These points are of key importance as they characterize how systems like SOUVENIRS are

amenable to current domestic practices around physical keepsakes. As described in Chapter

3, our analysis involved an open coding process. In this case, we used the process to group

souvenir collections we were shown by participant familiesinto classes based on similarities

with these key points. In turn, we could then discuss how eachof the classes may or may not

be useful with SOUVENIRS.

We identified four classes of souvenirs: collectibles, worn/consumed, personal accomplish-

ment, and trip output. This chapter will be divided into foursections describing each of these

classes. It concludes with a discussion summarizing how these classes relate to SOUVENIRS.

80
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6.1 Collectibles

Our first class,collectibles, represents the most typical kind of souvenir: items that are repre-

sentative of places or events. Examples of these items include postcards, pins, statues or dishes.

This class contained the largest variety of objects by far, and can be further broken down into

two sub-classes:individual collectibles, andgroup collectibles.

Individual collectiblesare one-off items that are usually represent a trip or event.These

items are often decorative or artistic - such as a painting orstatue - and are often kept on

display, an example of which is shown in figure 6.1. They are usually selected as they convey

an image reminiscent of the place or event they represent. One participant describes several of

the individual collectibles on display:

“It’s a bouquet of tulips. That would represent our trip to Holland because Hol-

land is known for their tulips. And the reef shark there represents our trip to Fiji

because we saw a lot of reef sharks...the digeridoo, you lookat it and you auto-

matically know it is from Australia...at least I do.”- P11, Wife

Group collectibleson the other hand, are sets of items of a particular type that the collector

has an interest in obtaining. Examples of these would include pins, coins, or other collections

of like objects. These are typically obtained on trips that the collector went on themselves; this

differentiates them from other hobby collections, although there may be some overlap. Figure

6.2a shows an example of this where a family has gathered and painted a collection of rocks

from various hiking trips. In other cases, some of the items could be gifts from friends who

knew the collector was interested in a particular item; suchis the 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 to doa map and have a

coin from every country.”- P3, Mother
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Figure 6.1: Example of individual collectibles displayed in the home as a public artwork.

We found that the locations chosen for collectibles was largely motivated by pragmatic rea-

sons, such as where there was adequate room to display or store the items, or by aesthetics,

such as where they fit in with the decor of the house. The type,individual or group, played a

role in how the item was located.Individual collectiblesconsisted mainly of decorative items,

and as such were often placed on display. The availability ofadequate space to display the item

would restrict where the item could potentially be placed, and was a consideration. However,

because these items were on display the choice locations forthese tended to be aesthetically

based - taking into consideration where participants thought the item looked good. The consid-

erations for locating displayed souvenirs echoes the choice of locations for displayed photos as

described in the previous chapter. An example of displayed individual 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 collection, andtend to

be stored rather than placed on public display. Thus, for these items the choice of location is
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Figure 6.2: Examples of group collectibles: a) painted rocks displayed on a fireplace, b) col-
lection of stored pins.

mainly pragmatic - they are stored where there is adequate room to keep them all together. An

example of this is the collection of pins shown in Figure 6.2b, which are kept in a box stored

in a desk drawer. Whilegroup collectibleswere most commonly kept in storage, there were

instances where collections were placed on display - such asthe rocks gathered from hiking

trips and painted as displayed in Figure 6.2a or the showcaseof collectibles placed on display

in Figure 6.3.

Much like displayed photos, the choice of location for displayed collectibles did not appear

to be primarily motivated by visibility to guests. However,families did note that the displayed

items did serve as conversation pieces. Often in touring thehouse 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 something that you know is

from somewhere, that’s gonna start a conversation too. We got a map out there

that I got framed from when [my husband] went to Fiji...that’s a conversation

piece. People say, ‘where did you get that?’ ”- P11, Wife

6.2 Worn/Consumed

Our next class of mementos,worn or consumed, includes items such as clothing, jewelery, or

food that were acquired on trips and are representative of orunique to the place they are from.

For example, one father told us how he would routinely bring back chocolate from his travels,

as he found chocolate differed between region or countries.Like collectibles, these items were

representative of the place they were from; however, they were purchased for a more practical



85

Figure 6.4: Personal accomplishment: basketball trophiesdisplayed on a teenage child’s shelf.

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

photos with SOUVENIRS.

6.3 Personal Accomplishment

Personal accomplishmentmementos are items that commemorate personal achievementsin

activities such as sports or musical performance. Items in this class typically include trophies,

medals, or certificates. These items were commonly displayed; e.g., placed on shelves or

framed on walls. In some instances they are displayed in public areas of the home, such as

the living room. However, because they are personal they arealso often kept displayed in a

personal space, typically a bedroom. For example, Figure 6.4 shows a display of basketball

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

6.4 Trip Output

The final class of mementos,trip output is comprised of items that are gathered as a result

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

are accumulated as a result of planning and carrying out the trip. Typical trip output includes

items such as tickets, maps, or pamphlets. An example of these is shown in Figure 6.5. Trip

output items are often not immediately thought of as souvenirs although many families kept

collections of these items to recall memories of the trips they were from.

“I think I collect everything. I keep ticket stubs, receipts, brochures, and sugar

packages...Originally it was because of the scrapbooks because I knew I’d have

a way to save them all. And I guess it just invokes more memories of the vaca-

tion...sometimes they’re funny or interesting.”- P7, Mother

Trip output typically consisted of many small items that were neither decorative nor prac-

tically useful in the home, and thus they were usually kept together in some out of the way
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storage - such as packed in boxes kept in basements or closets. For example, in one household

a husband and wife kept a box containing all their trip outputfrom band trips in their basement.

While these items may not be practically useful and are oftenseen as clutter, participants noted

that they could not bring themselves to throw them away because of their associated memories.

Although trip output was usually kept in storage, the small size of these items meant that

they could be kept along with print photos. In some cases participants noted that they enjoyed

keeping some of these memorabilia items alongside their related prints. This was done by

creating scrapbooks, or simply keeping the items in a photo album dedicated to the trip.

“I like the...albums because I can put all the other little stuff that I keep, like tickets

and posters and pamphlets and stuff, I can put them right in with the pictures.” -

P4, Wife

“For one trip I took I stored things in a scrapbook, and I likedthat because then I

could also keep tickets and brochures and things - other things in the same place

as the photos.”- P9, Fiancee

6.5 Discussion

In this chapter I have presented our classification of the types of souvenir and memento collec-

tions we saw in participant’s homes. Four classes are described: collectibles, worn/consumed,

personal accomplishment, and trip output. Each of these have properties that allow us to spec-

ulate what the opportunities or concerns would be in using this items as a physical interface for

linking to digital photos with SOUVENIRS.

Individual collectibles appear to be the most immediately promising for linking to photos.

These items tend to be placed on display, often in areas used for entertaining guests. Because

these items are often strongly representative of the placesthey are from, they can become

conversation pieces that in turn could lead into serendipitous opportunities for photo sharing.
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Yet these opportunities are tempered by several factors. The first is mobility. Some items are

small and robust, so they could easily be brought to a sensor.Others are heavy and fragile,

which makes moving them to a sensor problematic. The second is location. While collectibles

are often located in areas for entertaining guests, they could also be located in other private or

less convenient places around the house. If a desired collectible is not nearby, it would have to

be retrieved for use with the system.

Group collectibles and trip outputs as typically used are not as amenable for linking. These

items are often kept out of the way in storage. As well, group collectibles might include items

given as gifts, so there would not be a related photo set. However, the grouped nature of these

items suggests an interesting possibility for families to use them with the system. Families may

store such items out of the way simply because they have no practical and immediate purpose.

Yet, these items are small and tend to be kept together, and thus could potentially be kept in a

collectible or trip output box in a convenient place for use with the system. That is, the culture

of how group collectibles and trip output are stored may change if systems like SOUVENIRS

were available.

Personal accomplishment may seem like an obvious fit to SOUVENIRS. For example, a

medal for performance in a race might intuitively link to photos from that race. Yet, certain

mementos may be too general to link to a specific set of photos.For example, a trophy won

at the end of a basketball season might be associated with several photo sets, e.g, photos from

the season, photos from the winning game, or photos of the team. This confusion could cause

difficulties for creating and remembering associations forcertain items used with the system.

When kept in personal spaces, e.g. a bedroom, personal accomplishments suffer the same

location problem as mentioned earlier with individual collectibles.
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6.6 Summary

We have presented a look at current practices families have around souvenirs and mementos in

the home. Some classes of souvenirs and mementos will likelylend themselves immediately to

photo linking, e.g., individual collectibles. Other classes are unlikely, such as worn/consumed

collectibles. The current practices around the other two classes are a weaker fit for photo

linking, but we speculate that the culture practices may evolve with the availability of a system

like SOUVENIRS. While there may be some difficulties present in using certain items, there is

still some promise shown for using others, and it is important to keep in mind that the design

rationale of SOUVENIRS simply aims to provide an alternative method for accessing certain

photos where it is convenient and desirable.



Chapter 7

System Demonstration

In this chapter I will present our findings for stage 3 of the study, which looked at participants’

reactions to a demonstration of SOUVENIRS. As described in our methodology in Chapter 3,

we showed participant families a video demonstrating the use of SOUVENIRS. Following the

demonstration, we elicited their general reactions to the system: how they might consider the

system useful, what problems they could foresee, and what changes they could suggest. The

details of these reactions will be described in this chapter.

7.1 Positive Reactions

Participants reacted positively to the SOUVENIRS demonstration. In particular, they liked how

it placed digital photo sharing within a social setting, andthat it provided a way to share digital

photos that hid the underlying technology. They were also interested 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 situatingit in a social setting

within the home, and this was seen as an advantage by many participants. As hoped, they

noted that the use of a large screen display would allow them to show photos to many viewers

at once. They saw this as an advantage over showing on a computer monitor, and even over

print albums. Also, they liked the fact that such a display would typically be in a living room or

other area commonly used for entertaining guests. This allows the system to be ready nearby

when photo sharing is desired, and also places it in an area that is equipped with appropriate

space and furnishings for the comfort of guests. The following quote captures these sentiments:
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“That’s something I’d show friends. More friends can watch at the same time, not

like an album where only a maximum of two people can look at an album. I think

it’s good.” - P1, Mother

7.1.2 Hides Technology

Another advantage to SOUVENIRS mentioned by participants is that the underlying technology

becomes relatively transparent in comparison to current means for sharing digital photos in the

face-to-face environment. One of the reasons for this is that the system would be always ready

for photo sharing. Because the system would be kept connected to the display and ready to

bring up photos when a tagged object was detected, it avoidedpotential delays in booting up

desktop computer systems, or setup issues in connecting a camera, laptop, or other device to

the TV to show photos. Additionally, by linking photos to tagged objects SOUVENIRS avoided

the need to navigate through the file system to find photos for sharing.

“You don’t have to sit down and try to find the picture you want to show friends,

it’s just there.” - P1, Father

“If you found an object to link it to or a picture it would be really easy to find an

album. And because it is already connected to the TV or a big screen it is easier

than connecting the camera.”- P9, Fiancee

These advantages in hiding the underlying technology were also seen as particularly ben-

eficial for use with elderly relatives who may be unfamiliar and uncomfortable with current

computer systems.

“Where it would be useful is for the parents and grandparents. If they could just

do that to their TV. Never mind the issue of having to transferall of the pictures

over. Once it was setup then my parents could just wave an object.” - P7, Husband
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7.1.3 Mementos as Tangible Icons

Participants were receptive to the idea of using memory evoking objects as physical icons as it

presented a novel way to share photos - and they saw this as a playful and interesting technique

that could be shown off to friends. Although it would only work with a certain subset of photos,

some participants noted that displayed souvenirs or photoswere seen as conversation pieces

could be used to lead naturally into serendipitous photo sharing.

“It seems a lot more fun and interesting to have a symbol from the actual place

rather than having to go on your computer and start clicking on folders. They are

a lot more organized this way and there’d be more memories.”- P3, Daughter

7.2 Challenges and Suggestions

Participants also noted several issues that challenge how the system could be put in to use

within the home. In particular, the system may not fit existing domestic practices, the system

may not scale to handle many photo sets, associative items for linking to a given photo set may

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

be detailed in this section.

7.2.1 Fit to Existing Practices

Some participants stated that the use of physical mementos as a link to photo sets could be

problematic if it did not fit in with the existing practices a family had developed with displayed

souvenirs. This would be the case for some families where souvenirs were typically not placed

on display for aesthetic reasons. While these families would be reluctant to change these

practices if the system were available, they still noted thepositive benefits to the use of the TV

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

“I would like it if all of the pictures that I had on the computer were on the TV and

I could scroll them, have a remote, and look through them. That would be great.
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Linking them to objects would be trouble for me because I don’t like to keep those

kinds of objects...that part of it wouldn’t work as well for me.” - P13, Husband

7.2.2 Scalability

Scalability of the system was also a concern, as the perceived assumption is that the system

encourages families to collect and display objects for linking to any photo set they might want

to share. Three problems arise. First family members might have difficulty in remembering

what item was linked to a photo set. Second, they may have problems finding the item even

if they knew what it was. Third, the number of items required to link to every photo set could

cause clutter, or simply be too many displayed in an accessible place. Families that took photos

often and had large photo collections saw this as particularly problematic.

“You would have to remember to get something each time...after a while you’d

need a large storage area beside your TV...I’d have to store alot.” - P1, Father

“The amount of pictures that we take, we’d have boxes of items, you’d be literally

grabbing things from boxes. For us I think a big screen like that if you could hook

it up to this [remote]. The biggest problem we have is crowding when we show

photos, but to be able to put that stuff on to a bigger screen would be good.”- P16,

Husband

Because of this problem, participants often suggested thatthey might prefer to use a col-

lection of easily stored smaller items, such as single photos or index cards, instead of large

collectibles. This partially solves the problem as these items could be created afterward, even

if no representative souvenir had been acquired. They can bekept together e.g., stacked in an

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

“I’d have a hard time finding and storing those objects. Wherewould I put them

all? One picture for each set would work.”- P2, Mother
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However, a few participants noted that this solution might defeat the advantages of having

a physical object as a link to photo sets. Because these itemswould not be displayed, the

opportunity for serendipitous photo sharing would be removed, and instead they would only be

accessed as a way to bring up a desired photo set. Also, an object such as an index card created

after the event would not have the same personal link as a memory-evoking object relating to

the event. As a result, some people argued that folders on-screen would be just as effective.

“The object thing is the thing I’d find hard because you want tohave the objects

close to your TV and stuff...I’d almost rather have folders where you could just

touch, but we’re not really souvenir-type people...I guessa box of cards would

work, but if you’re just going to do that you may as well have folders on the screen”

- P7, Wife

7.2.3 Associating Physical Items to Photos

Another concern arose around people’s ability to associatephysical items to photo sets. Some

families said that certain photo sets may not be from any significant event or trip and thus

it would be difficult to find an appropriate item to associate.People commonly cited family

photos as an example of this. They said it would be desirable to have these photos readily

available for sharing, but they would not be accessible through a linked souvenir.

“The only thing is it applies more to pictures from somethingspecial like maybe a

party or wedding where you could have something that triggers the pictures. But

with just regular family pictures it would be hard and sometimes you do take a lot

of those pictures, and sometimes you do want to retrieve someof those pictures”-

P8, Mother

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

family photos it would be trickier to find something.”- P9, Fiancee
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Another issue noted by several participants arises when oneforgets the association between

a souvenir and a photo set. A related issue is that other family members may not know that

a particular displayed souvenir had been set up as a link. Theproblem of forgetting a link

could also be confounded in the situation where a particularvacation destination had been

visited more than once - it would then be difficult to rememberwhich trip a souvenir from that

destination actually represented.

“Over time you might forget what souvenir was attached to what group of pictures,

especially if you went somewhere twice. Like if you went to Seattle twice and took

two sets of pictures. It’s a good way to remember but also not organized enough

for me. I’d maybe just have a normal object, like a stick with asensor, then you

could write the date, time, and event name and then just put that over the sensor.”

- P14, Daughter

7.2.4 Breaking and Losing Mementos

Finally, participants noted concerns over breaking or losing mementos used with the system.

They felt that the need to move mementos to the display increased the risk that they could get

lost or broken in the process. This was of particular concernfor expensive or fragile items.

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

sets would then become inaccessible.

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

photos?” - P1, Father

Of course, the photos themselves would not be lost as the implementation of SOUVENIRS

does not remove the original files. Thus, even if the associated item is lost the photos can be

accessed through traditional means (e.g., through the file system).
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7.3 Summary

The system demonstration stage of our study revealed positive reactions for the use of SOU-

VENIRS in the home. Strengths noted by participants included allowing digital photo sharing

to be set within a social setting in the home, and hiding some of the technological barriers

that currently discourage digital photo sharing in the faceto face environment. These strengths

match some of the goals underlying SOUVENIRS.

There was positive interest in the use of mementos as links tophoto sets. However, our

initial system design focused on linking and retrieving photos only through these objects. As

a result, using displayed mementos would be undesirable when people did not display these

items, or when the number of mementos to display would cause clutter. Additional problems

arise when a photo set does not naturally associate with any memento, or when associations

are forgotten. Additionally, moving mementos increases risk of loss or breakage.

The issues presented in this chapter, along with the resultsfrom the other stages of our

study, allow us to reconsider and revise the design of SOUVENIRS. As such, further discussion

of these issues in relation to SOUVENIRS will be deferred to the next chapter, which will

address these issues and present our revised design.



Chapter 8

Reflection and Souvenirs Revisions

The last three chapters detailed the results of a study we conducted with the intent of validating

our design rationale behind SOUVENIRS, which led to suggestions for improving the system.

Chapters 5 and 6 investigated families’ current practices around their photograph and souvenir

collections, which provided an understanding of the environment SOUVENIRS is aimed to fit.

Meanwhile, Chapter 7 presented families’ reactions to a demonstration of the system, which

confirmed perceived strengths, as well as areas for improvement. In this chapter I briefly

reflect on the study results, and then describe revisions made to the original system prototype

as suggested by the results.

8.1 Study Reflection

Our study findings brought forth evidence that supported andadded detail to the ideas present

in our design rationale. Within this context, I briefly revisit aspects of the original design

rationale, and relate them to findings of the study.

Social Setting. With SOUVENIRS we aimed to encourage photo sharing by situating it

within a social setting. This premise was confirmed in the study. In discussing the general

preference for showing photos with tangible prints, families noted social engagement and lo-

cation as beneficial factors. Additionally, the social setting aspect of SOUVENIRS was noted as

a positive reaction to the system demonstration, and was even seen as potentially advantageous

over prints as it would allow more people to comfortably viewthe photos.

Technological Delays. We suggested that delays involved in managing the technology

required to show a set of digital photos could become a barrier to sharing. Our investigations in

how print vs. digital technologies are amenable to photo sharing verified this. When discussing
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shownphotos, it was noted that digital photos are not as readily available as prints. Where

prints of a photo set existed, these were generally preferred for showing. Additionally, families

noted that minimizing the appearance and effects of technology management when showing

digital photos is a beneficial aspect of SOUVENIRS.

Shared Access. In the design rationale, we suggested that current desktop computing sys-

tems would deter shared access to families’ digital photo collections. This too was confirmed

in the study. In Chapter 5 we saw that both print and digital photo collections were typically

maintained by one family member. However, while shared knowledge and access was not a

problem for print photos, it was for digital collections. Indeed it was seen that photos were

generally kept under the user account of the person who organized them. As such others may

not be able to access them, and in some cases would not even know what was kept. But even

when access control was not enforced by the system and otherscould potentially access the ac-

count (e.g. the password was known, or there was no password), the perception of the account

as a personal space can be enough to make others reluctant to access it.

Opportunistic Sharing Through Tangible Mementos. We suggested that the visibility

of displayed mementos in the home could be used to provide opportunities for photo sharing.

However, it is difficult to verify that this would be the case with SOUVENIRS without deploying

and observing how the system would be adopted in homes. Participants’ positive reactions to

the system focused on how the system overcomes difficulties encountered with current methods

for photo sharing, and perhaps these benefits are more readily apparent than encouraging new

opportunities for photo sharing. Yet, the study does provide evidence that the system could be

used in this way. We noted thatshown photostended to be motivated by social relevance, e.g.

topic arising in conversation. Building on this, some participants considered their displays of

collected mementos as conversation pieces. Thus, it is possible to see how the transition from

conversation around a displayed memento to photo showing could be made. Additionally,

participants had positive reactions to the idea of linking memory evoking objects, as combined
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they would provide more opportunity for reminiscing and storytelling.

8.2 Revised Souvenirs

For the remainder of this chapter I will discuss the featuresand implementation of a revised

prototype SOUVENIRS. The goal of these revisions are to allow the system to fit in more easily

with observed practices, and to address potential issues participants had noted.

8.2.1 Shared Sets

The first revision concerns how photo sets to be shared are created. Participants liked the idea

of being able to easily show the photos they kept on their computer using the TV, but this

raises the question of how photos get there to begin with. Theoriginal prototype assumes that

people would manage photos on the computer connected to the public display. However, people

currently manage their digital photo collections on their personal computers. A more flexible

solution is required to support this option. People will likely prefer to use their personal desktop

computer to do the photowork that goes into creating photo sets. Family members could then

choose to share subsets of their photo collections through SOUVENIRS.

To address this, SOUVENIRS now works as a distributed system, allowing all family mem-

bers to easily access and contribute photo sets for sharing.Details on how the distributed

system works will be deferred to the implementation section. Thephoto management view,

shown in Figure 8.1, allows people to contribute to the shared sets from their computer. This

view presents an interface similar to other desktop photo management software, where people

can create, rename, or remove sets, and see thumbnail views of the available sets. Sharing a set

using SOUVENIRS is accomplished with the following steps, illustrated in Figure 8.2:

1. Invoke thephoto management view(Figure 8.2a).

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

3. Drag the folder or individual photos into the window (Figure 8.2c).

4. Name the set (Figure 8.2d).

Once created, the photo set is available to all connected instances of SOUVENIRS running

on the home network. Other family members will see this set intheirphoto management view,

and the set is available to be shown on the large display.

Shared sets also includes the tags. A tagged object can be linked to the set using thephoto

management view; when an unused tag is detected by the sensor base it will be linked to the

selected photo set. The RFID tag identifier will appear in thelist of all associated tags for

the set, which is shown in the lower left hand corner in Figure8.1. RFID tag meta-data is

also shared through the system; a slideshow of the associated photos can be invoked using the

tagged object with any computer running a connected instance of SOUVENIRS.

8.2.2 Souvenir Linking Optional

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

This is an unreasonable restriction. Our participants thought it impractical to require a me-
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Figure 8.2: Creating a photo set using thephoto management view: a) invoking the view, b)
creating a new set, c) dragging photos into the set, d) namingthe set.

mento to be kept for every shared photo set. In this revision,souvenir linking is now optional.

Families can choose to use souvenir linking as much or as little as they desire. This helps in-

corporate cases where mementos are not routinely displayed, the number of photo sets would

encourage too many mementos to be displayed, an appropriatememento for linking was not

available, or when a linked memento had been lost or forgotten.

To accomplish this we augment the slideshow software with a collection view, as shown

in Figure 8.3, as an alternative way to invoke slideshows. Somewhat similar to traditional

photo viewing systems, this view allows on-screen navigation of photo sets shared through the

system, where it provides a list of named photo sets with a preview of 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 photo set using the circular touch

scroll device, or the mouse. As we will see, linking these sets to mementos is optional rather

than mandatory.

8.2.3 Linking to Other Items

Our next revision to SOUVENIRS revisited how people create and use custom physical items

links. In the system demonstration portion of the study, participants noted concerns about the

scalability of the system. If physical links were desired for every photo set, the number of

displayed mementos to be kept would cause problems of clutter. As such, many participants

suggested the option to use index cards or single photographs - as many of these items can be

easily and neatly kept together for use with the system. Alternative items are also useful for

photo sets that might not have an appropriate memento for linking.

We provide two options to create such custom items. First, wenow provide credit card-

sized RFID index cards (Figure 8.4, left); these cards are recognized as tags by the system,
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Figure 8.4: Index cards and prints can easily be created to use as custom links with SOU-
VENIRS.

but allow the user to annotate the cards with written descriptions. The second is to provide

the ability to easily print exemplar photos through the system. To do this, SOUVENIRS now

includes a dedicated photo printer connected to the large display (Figure 8.4, right), and a

print button in the slideshow interface for one-click printing. While browsing a photo set, the

currently displayed photo can easily be printed via the on-screen button. Thus, the user can

quickly print a representative photo for the set, and turn itinto a link by attaching a thin sticky-

backed RFID tag to the back of the print. Both the index card and representative print allow

people to easily store many links near the display, such as inan 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 final revision concerns using mobile devices in order to discover associations in place.

Through our study we saw that displayed mementos, such ascollectibles, could be located

throughout the home. As well, some mementos are not transportable. i.e., because of weight,

fragility, or because they are anchored (e.g., wall hanging). As such it would be cumbersome

and undesirable to have to move these items to the display to invoke a slideshow. To address

this we use mobile devices, such as a tablet PC or PDA. These can easily be moved about the

home as a way to retrieve linked photos without moving the memento.

We added a mobile device, in our case a tablet PC, with a Phidget RFID reader fixed to its

back via velcro strips. The tablet is connected to the home network via wireless, and is able to

access the photos shared with SOUVENIRS. With this setup, a photo slideshow can be viewed

on the tablet display simply by bringing it close to any tagged memento. This is demonstrated

in Figure 8.5a, where a person has brought the tablet up to a tagged rock. The tag is sensed by

the tablet, and a slideshow of the associated photos is displayed.

This set up allows links to photos to be discovered without the need to move the displayed

memento. This is not perfect as the smaller display size and viewing angle restrictions make

the mobile display less desirable for groups viewing photos. Where the tablet can be passed
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around between people (much like a photo album), we still believe that guests would be more

comfortable sharing photos over a large display in the living room. To address this, the mobile

display itself is used as a physical link to the photo set it currently displays. An RFID card is

also fixed to the back of the mobile device, allowing it to be detected by the sensor bases. The

mobile device is aware of its tag identifier, and is able to temporarily associate that tag with the

photo set it is currently displaying. Using apick and dropstyle technique [Rekimoto, 1997], a

person can use the mobile display to pick the photos from a displayed memento (Figure 8.5a),

and drop the photos on to the large display by placing the tablet over the sensor base, triggering

the same slideshow (Figure 8.5b).

8.2.5 Implementation

In the previous sections I have described features for the revised SOUVENIRS that are motivated

by our results. This section will present the technical details behind the underlying changes in

our revised prototype implementation that allow these features.

Network Shared

The key underlying change to the original prototype is that the system must now share photo

sets over a home network in order to allow use with multiple displays (i.e. desktop computers,

mobile devices, and the large display). Our prototype now uses a network shared folder as the

central server for photos shared using the system. The system assumes this shared folder, which

can be set up on a PC running Windows, is accessible to all computers running SOUVENIRS.

The shared folder stores a library of all the photos and meta-data used by the system.

The remaining computers running SOUVENIRS will access this folder as clients. When the

SOUVENIRS software is started, the configuration dialog (Figure 8.6) is shown. Through this

dialog the user can specify the shared folder to be used, by either using thebrowsebutton to

locate the folder, or by selecting a previously used folder by selecting it from the drop-down

list in the text box (the last folder used is automatically filled in by default). Once connected,
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Figure 8.6: SOUVENIRS configuration dialog.

SOUVENIRS is designed to run continuously, and its views, configuration, and functionality are

accessible via an icon located in the system tray (shown in Figure 8.1b).

The running SOUVENIRS clients manage the library of photos in the shared folder, which is

not intended to be modified by users directly. When a set is added using thephoto management

view (Figure 8.1), a folder for the set is created in the shared folder, and the photos in the set

are copied to that folder. Figure 8.7 gives an example showing how the system structures the

files in the shared folder. Figure 8.7a is the top level of the library, containing folders for each

shared photo set (as well as data files used by mobile displays, described later). Figure 8.7b

is the contents of a folder for a particular photo set, containing the copied files for each photo

in the set. Additionally, the folder contains two subdirectories: “key”, and “thumbnails”,

which contain images pre-computed by the system for speed reasons. The first, “key”, con-

tains the four thumbnail preview as used in the collection view (Figure 8.3). The second,

“thumbnails”, contains thumbnail versions of each image in the set, which are used in the

photo managementview. These thumbnails are computed when a photo set is first added to the
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Figure 8.7: Structure of the SOUVENIRS shared folder library.

system, and are stored to avoid time delays in loading full-resolution images when using these

views. Finally, the folder contains a data file, “tags.dat”, which stores a list of the RFID

tag identifiers associated with this set.

Avoiding Time Delays

With the photos and meta-data for sets in the library kept in the shared folder, any instance of

SOUVENIRS connecting to the shared folder has access to the necessary information. While

photos to be displayed by the system could be accessed directly from the shared folder, we

found the delay in retrieving full-resolution photos over the network reduced the responsiveness

of the system when showing photos. To avoid time delays, eachinstance of SOUVENIRS keeps

a local cache, which is a replica of the library in the shared folder. An update synchronization

between the local cache and shared library is performed whenthe SOUVENIRS software is

started up and connected to the shared folder. In order to maintain synchronization, the running

instance monitors the shared folder for changes. When changes to the file system occur (such

as when a photo set is added), events are raised by the monitor. Each instance keeps a five

second timer, which is reset when each event is raised by the monitor. When the timer elapses
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an update synchronization is triggered to accommodate for the changes. The timer is used to

prevent multiple updates when changes occur in rapid succession (such as when a set of photos

is copied to the library); the update is performed after the changes are made. Because the

local cache is kept in sync the instances of SOUVENIRS retrieve photos from it, rather than the

slower shared folder.

Another method to reduce time delays is employed in the slideshow view. Loading full-

resolution photos, even from the local cache, can still introduce a lag in responsiveness when

scrolling through a set. We improve responsiveness lost by asynchronously loading both the

pre-computed thumbnail and full-resolution photo. Due to its smaller size, the low quality

thumbnail loads quickly and is displayed, providing a quickresponse. When the full-resolution

photo finally loads, it is swapped and displayed. If the user is scrolling quickly, they may con-

tinue scrolling past before the full image loads. If this occurs, the in-progress load is stopped

before the next photo is loaded. The result is that the user can scroll quickly, using the thumb-

nails to find the photo they want, without delays as full images are loaded.

Mobile Devices

Additional information is required for the system to use mobile devices as described previously.

An instance of SOUVENIRS running on a mobile device must know the identifier for its RFID

card in order to associate itself with the photo set it displays. This is done in the configuration

dialog by checking the mobile device check box and entering the identifier in the text box,

as shown in Figure 8.8. When the mobile device connects it creates a data file named after its

identifier in the shared library (an example is seen in Figure8.7a). The data file simply contains

the name of the photo set the mobile device is displaying, or is empty if no set is displayed.

When an instance of SOUVENIRS detects an RFID tag, it checks both the tag data files for each

photo set, as well as the mobile device data file names for a matching identifier. If the tag

represents a mobile device, its data file is read and the associated set, if any, is loaded.
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Figure 8.8: Mobile device configuration

8.3 Summary

The design rationale and original prototype implementation of SOUVENIRS, which was based

on ideas from the fields of ubiquitous, tangible, and domestic computing, was presented in

Chapter 3. To build on this, we sought to study specifically how a system for sharing digital

photos based on links to physical mementos might be adopted in the domestic environment.

Our goal was to build an understanding to verify our design rationale, and suggest ways in

which the original prototype might be revised to better fit current domestic practices. This

chapter demonstrates that our study goals have been accomplished, by looking back at our

original design rationale, and reflecting on how the resultsrelate to it. Additionally, I have

described the motivation and implementation of a revised prototype of SOUVENIRS based on

ideas from the results.



Chapter 9

Conclusion

In this chapter I conclude the work presented in this thesis.I begin by re-stating the problems I

set out in Chapter 1, and summarize the research contributions I have made in addressing those

problems. I then discuss some potential directions for future work to build on this research.

Finally, I end with some closing remarks.

9.1 Thesis Problems

In Chapter 1 I defined two problems for designing a system to encourage photo sharing in the

home through links to physical memorabilia.

Problem 1: We do not have a sufficient understanding of current domesticpractices with

print photos, with digital photos, and with souvenirs, to validate and critique our design idea.

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

digital photos - currently influence photo sharing. Research in domestic computing suggests

physical locationof such artifacts is crucial to consumption of communication information. We

speculate this creates opportunities for photo sharing, but are unclear on if or how it applies.

We also speculate that physical memorabilia can link to digital photos as memory evoking

objects, but do not know if and how they could be situated and shared 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 physical memora-

bilia to digital photo sets can be designed to fit in with domestic practices.Such a system will

rely on its fit to routines for its adoption and success. It is unclear how and what souvenirs and

mementos are kept such that they would be amenable for use with the system. The system must

also accommodate for the ways families typically store and share their photos in the home. By
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situating the system within these practices, we improve itspotential utility.

9.2 Contributions

In this thesis I have addressed these problems through two main research contributions.

Contribution 1: An understanding of current domestic practices with print photos, with

digital photos, and with souvenirs, which is relevant to ourdesign idea.In Chapters 5 through

7, I presented the results of a contextual study of family homes, which forms an understanding

of these practices.

First, I presented a comparison of how print and digital photos are organized and located

in the home, and how this affects their accessibility for sharing. We saw that organization

strategies between print and digital photos were similar: usually one family member acted

as a primary organizer, and photos were typically arranged by date or event. However, the

physical location of print photos made them more accessiblefor sharing in the home. This

included easy access through physical proximity to where guests were typically entertained.

Additionally, print albums were typically kept in an area that all family members routinely

use - opportunities for sharing are increased when anyone inthe family knows about, and can

access the family photo collection.

Next, I related how and why photos were shared by families, and how current affordances

of print and digital photos support these practices. In particular, we saw a desire to use

digital photos for socially-motivated face to face photo showing in the home. But, when a

print set existed they were preferred for showing. Other researchers have argued that prints

are most amenable for face to face showing [Crabtree et al., 2004, Frohlich et al., 2002], and

considered how digital technologies could provide better affordances when showing photos

[Lindley and Monk, 2006]. Our work overlaps with, and validates some of their findings, and

extends upon them by considering how barriers that discourage digital photo sharing can be

overcome.
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Next, I presented a categorization of physical souvenirs that takes into account how they are

typically situated and used in the home. This revealed four classes of souvenirs with different

potentials for use as links to digital photos. Other researchers have considered how souvenirs

are suitable as links to photos for memory recollection [vanden Hoven and Eggen, 2005]. Our

work extends this by considering how these items are situated in the home such that they can

encourage digital photo sharing.

Finally, I presented families’ reactions to the use of a system linking digital photos to

physical mementos. This included a discussion of issues that challenge how such a system

might fit in with families routines.

With this understanding, we were able to validate our designrationale with real home prac-

tices, and critique our initial system design(Problem 1). More generally, this understanding

contributes to the body of insights into the domestic environment that is needed by domestic

computing researchers and designers.

Contribution 2: A prototype implementation of a system linking digital photos to physical

memorabilia, a re-evaluation and requirements analysis for improvements to that system based

on real domestic practices, and a revised prototype that provides a better fit to those practices.

In Chapter 4 I presented the design rationale and prototype implementation of SOUVENIRS - a

system that uses physical memorabilia to trigger slide shows of digital photos. This design was

motivated by prior literature in tangible, ubiquitous, anddomestic computing. SOUVENIRS

design premise was to encourage photo sharing in the home by:providing opportunities for

sharing through tangible mementos, overcoming access barriers and technological delays, and

situating photo sharing within the social setting of the home.

In Chapter 8, I critiqued and revised the SOUVENIRS design using the understanding of

domestic practices and of families’ reactions to the systemgained through the study. First,

I considered how families could make subsets of their digital photo collections available for

sharing with the system. I then considered how the system could provide a better fit with
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various practices around displayed souvenirs. In particular, I made souvenir linking optional

for homes where souvenirs were rarely displayed, or where large collections of digital photos

would encourage an undesirable excess of souvenirs to be displayed. Then I considered how

easily stored custom items could be created with a photo printer or writeable tags, and used as

physical handles for many photo sets, or for photo sets that have no appropriate memento for

linking. Finally, I considered how mobile devices could be used to discover links when moving

displayed souvenirs was undesirable.

I then built a revised prototype implementation of SOUVENIRS that incorporates the ideas

from this critique in order to provide a better fit to observeddomestic practices(Problem 2).

While this system was not formally evaluated, it stands as anembodiment of our design ideas

and approach.

9.3 Future Work

We have now seen how affordances of print and digital photos affect potential for photo sharing

in the home. Indeed, the physical location of print albums creates opportunities for photo

sharing - by being readily available to show guests, and being accessible to all family members.

We have also considered how a system may bring back some of these affordances by giving

digital photo sets a physical embodiment in the home throughdisplayed memorabilia, and

considered how such a system can fit in with domestic routines.

Future work in this area should consider long-term trials ofin-home system use. We used

a video demonstration to gather initial reactions on how families might consider using our

system, but further insight could be gained from installingthe system as a true technology probe

[Hutchinson et al., 2003]. Observing how families adapt to such an installation over time may

enrich our understanding of photo sharing and souvenir use in the home, and reveal families’

desires for digital photo sharing systems. These observations could 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 guagethe usability and adoption

of our implementation, but to observe how the introduction of a SOUVENIRS style system

will change a family’s cultural and social practices over time. For instance, the system could

create an increased desire to collect souvenirs specifically for use as links to photos. As well,

a family’s practices with displaying souvenirs could change with the benefit of keeping them

near the TV for use. Similarly, a family might put greater consideration into how their homes

are arranged to naturally allow storytelling through displayed souvenirs and photos. Family

practices are not static; we expect they will change (hopefully positively) to create meaning

around the technical and social artifacts we introduce.

Future work should also consider the applicability of this work to other forms of digital

media in the home, and also to domains outside the home. As computing technologies are

become increasingly pervasive in the home, more of the artifacts dealt with in everyday family

life are becoming digital, and these artifacts may be desirable for sharing in the home. An

obvious example closely related to our work would be home movies. But it may be worthwhile

to consider what other forms of media, e.g. family documents, could be embodied and shared

through links to physical objects. Similarly, future work could look beyond the home, and

consider how physical objects could be used as links to digital photos in other domains, e.g.

museum exhibits, or augmenting books or magazines.

Finally, another direction for future work is to consider alternative interfaces for displaying

linked photos. Our system provides a simple slide show, which leverages on existing affor-

dances of the typical living room, i.e. appropriate furnishings for guests, and large screen TV

display. However, alternative interfaces, such as a tabletop display [Carpendale et al., 2006,

Shen et al., 2002], could afford greater involvement for viewers and potentially increase enjoy-

ment of the photo sharing experience. Extending beyond photo showing, future work could also

consider using souvenirs in technologies for digital photodisplay [Kim and Zimmerman, 2006,

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

provide a means to select photos for display.

9.4 Encouraging Creative Practices

In the previous section I noted that long-term in-home trials could reveal how families might

develop new practices given the availability of a system such as SOUVENIRS. However, the

interviews and our own experiences with the implementationallow us to speculate on how new

practices might evolve, particularly in encouraging creative use of tagged objects.

For example, trip output items (e.g. guidebooks, maps, etc.) present potential for creative

re-purposing as links to photos. Currently, these items aretypically stored away as they have

no practical purpose after the trip. Yet, they are strongly linked to memories, and often have

related photo sets. Indeed, some families liked keeping these items with their associated prints,

either simply as a way to store them, or as a more creative effort such as a scrapbook. Several

families suggested creative uses of these items as tagged objects. Examples include using four

tags in each corner of a guidebook to show four different timeperiods of a trip, or tagging

various locations on a map to show photos from those locations.

Further creative ideas can build on creating custom objectsas links. For example, rep-

resentative photos printed through the system could contain a barcode allowing them to be

immediately used as links. These photos could then be used inan album or scrapbook contain-

ing items that act as indices to various digital photo sets. Another possibility is creating custom

objects to represent photos from a certain time period, suchas by year, or perhaps using diary

pages as links to photos from around that time.

While these ideas may be speculative, they illustrate the creative potential in providing the

affordance to link physical objects to digital photos, which goes beyond our original intent of

simply linking physical souvenirs to their associated photo sets.
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9.5 Closing Remarks

In this thesis I have presented the design of SOUVENIRS, a system for encouraging digital

photo sharing in the home through physical memorabilia, andan investigation of families’

current practices with print photos, digital photos, and souvenirs. Of course, the true utility

of such a system is best guaged with an actual deployment. Yet, our research illustrates some

of the issues with digital photo technology in the home, and begins to consider how we might

address those issues with solutions that move digital information “off the desktop” where it can

be situated in the domestic environment. As digital photography has become prevalent in the

home, there is a very real need to consider and address issuesthat affect how families use their

digital photo collections.

This work also contributes to the broader question of how technologies can be designed

that allow families to share digital artifacts in the home. This question becomes increasingly

important as new computing technologies are adapted by families. By investigating a specific

domain, i.e. photo sharing, the findings of this work contribute to the larger body of insights

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

Study Documentation

This appendix provides documentation relevant to the studySharing Photographs and Sou-

venirs in the Home, conducted by Michael Nunes and Carman Neustaedter in the winter/spring

of 2007. The contents are as follows:

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

about the study.

2. Consent Form given to, read, and signed by all study participants.

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

introduce new stages.

4. Study Codes gives a listing of the codes generated from the open coding portion of the

analysis.

Appendix B contains a scan of the signedEthics 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 participant at the beginning of the study to

inform participants of the procedures prior to giving consent. Italicized text are instructions to

the investigator.

Introduce yourself.

• My name is (your name), and I will be giving you instructions on what to do and will

answer your questions.

• We’re researching the use of photographs and souvenirs, andhow they are displayed and

shared amongst families and close friends in the home. We would like to understand the

practices for storing and showing photographs and souvenirs.

Tell them about the experiment.

• The study will involve an in-depth interview about the processes you use to sort and store

photographs and souvenirs, as well as the ways in which you display and share these

items with your family and friends within the home. We will beasking you to show

us samples of your current photos and souvenirs, and how you use them. Throughout

the study we will be taking notes and would like to take photographs 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. Doyou have any questions at

this point?

Give them the consent form to sign. If it is not signed, do not proceed.

Proceed with the interview. Have it centered around their current paper and digital photo

collections and how they share it, i.e., they should bring out their photos and talk about them.
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• Please show me the areas in your home where souvenirs and photographs are displayed

and shared, as well as where and how these items are stored when not out in the open.

This could include photo albums, storage boxes, mantles or display areas, as well as

computers or digital cameras in the case of digital photographs. As you do this, lets talk

about how you currently share them with each other and visitors to your home.

• Tell us about the last time you shared your photos/souvenirswith someone.

Next, tell them about the system, show them a prototype of it,and get their reaction to it.

• Our current idea is that families can attach tags to physicalsouvenirs and mementos, and

in turn link these physical items to associated information, such as collections of digital

photographs. This can provide people with a means to store and retrieve digital pho-

tographs via links with their representative souvenirs, and construct interactive displays

allowing digital photographs to be shared with close friends and family members. For

example, souvenirs brought close to a Television plasma display would automatically

display associated image collections. We would like your reaction to this idea, i.e., what

you think of it, whether you would use it, how you foresee using, and 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 Events] Parties, ceremonies, performances, etc.

[School Photos] Professional photos of children taken at school.

[Back Home] Seen when families have moved from another country, pictures from the home country.

[Copies] Double prints.

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

[Friends] Photos of friends.

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

[Recent Photos] Photos taken recently.

[From Friends] Photos recieved from friends.

[From Family] Photos recieved from family members

[Scanned photos] Photos scanned from prints.

[Liked Photos] Photos that are particularly liked or favorites.

[Scenery] Photos of nature, etc.

[Candids] Not posed, informal.

[Parties] Pictures taken at parties.

[Dinners] Pictures taken at dinners.

[Teams] Photos from team events, such as a basketball team.

[Sports] Photos from sport event.

[School] Photos taken (informally) at school.

[Places to go] Photos from a place that a friend may not have been to and mightwant to see or go to.

[Video] Videos.

[In Common] Photos of things that you have in common with the person you are sharing them with.

[Portrait] Picture of one person, typically a professional shot.

[B&W ] Black and white

[Panoramic] Extended (wide) panoramic photos.

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

[Group Events] Events involving a particular group, e.g. sports team.

[Awards] Recieving awards at ceremonies.

[House] Pictures of the house.

[Architecture] Buidings.

[Asth Pleasing] Asthetically pleasing photos.

[Personal] Personal photos (not formal, like family photos).

[Old Pictures] Older pictures, i.e. taken by parents.

[In Conversation] Pictures that come up in conversation or are asked to be seen.

B.1.2 Storage Locations
[Office] A home office.

[Bedroom] A family members’ bedroom.

[Hallway] A hallway in the home.

[Livingroom] The family living area.

[Diningroom] The family dining area.

[Basement] The basement of the home (often as out-of-the-way storage).

[Shelf] Placed on a shelf.

[Wall] Mounted on a wall.

[Cabinet] Kept in a cabinet.

[Drawers] Kept in a drawer.

[Closet] Kept in a closet.

[Parent House] Items stored in a parent’s house (typically as younger couples, recently moved from parents).

[Fridge] Mounted on the fridge.

[Fire Safe] Kept in a fire-proof safe.

[Guest Bedroom] Kept in a guest/spare bedroom.

[Corner] Stored in a corner of a room.

[Staircase] A staircase in the home.

B.1.3 Storage Types and Strategies
[Albums] Albums.

[Multiphoto Frames] Frames with multiple photos displayed.

[Frames] Picture frames.

[Loose] Loose photos.

[Chronological] Stored in order by date taken.

[Event] Stored by event.

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

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

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

[Date] Stored by date taken.

[Envelopes] Photos stored in envelopes.

[CD] Stored on writable CD disc.

[DVD] Stored on writable DVD disc.

[Camera] Photos still stored on camera.

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

[OL Personal] Online personal website for sharing photos.

[OL Folders] Folders/directories online.

[OL Photo Gallery] Photo gallery website.

[Computer] Stored on a personal (desktop) computer.

[Laptop] Stored on a laptop.

[Work Computer] Stored on a computer at work.

[Blog] Displayed on a blog.

[Box] Stored in a box.

[Available Space] A location is chosen because it provides adequate space to store the items.

[Seperate] Photos owned by different individuals are stored seperatley (seperate computers for example).

[Cross Labeled] Printed digital photos given labels allowing the corresponding original digital photo to be found.

[Brought Out] Some photos were brought out too look at and remained somewhere other than where they’d
normally be kept.

[Shared HD] Stored on a shared hard drive.

[Unsorted] Stored in an unsorted fashion.

[Pragmatic] Pragmatic reasons for putting something there, ex. becauseit’s a shelf, or photos hung where there
are studs in the wall.

[Time to Albumify] Stored in a location until there is enough free time to put them into albums.

[Near Guests] Stored in a place near where guests would be.

[Different OS] Different os’s are used, photos wind up in different places as a result.

[iPod] Stored on an ipod.

[Slides] Stored as slide albums.

[Used Area] Is a most used area, near where people often are.

[Home Server] A home server set up for secure storage of photos.

[Mark for Print] Photos labeled or marked for printing.

[Numbered] Stored by numbered filename.
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B.1.4 Shared With
[Friends] Friends.

[Family] Other family members.

[Special Interest] Includes special interest groups with whom you might wish toshare related photos with, for
example a sports team.

[Others In Photo] Other people (family or friends) who are in the photo.

[Students] Students (i.e., when a teacher).

[Interested] Others who are interested in seeing them.

[Random Internet] Random people on the internet.

B.1.5 Likes, Challenges, or Dislikes
[Organized] Keeps photos organized.

[Prevent Loss] Helps to prevent loss.

[Prevent Damage] Helps to prevent damage.

[Easy to Find] Photos are easy to find.

[Hard to Find] Photos are difficult to find.

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

[Disorganized] Photos disorganized, perhaps because they were not organized in the first place, but might also
get disorganized as they are taken out or looked through.

[Unreliable] Loss of access due to some system failure, for example onlinesite is down or computer crash.

[OL Sharing] Sharing of photos online.

[Not Many Viewable] Refers to the number of people that can view the photos at once, difficult to show to a
large number of people.

[Many Viewable] Can be viewed by several people (such as on a TV).

[Hard to Organize] It is hard to organize the photos.

[Lots of duplicates] Lots of duplicates are accumulated.

[Can’t Move] When moving, it is difficult or impossible to bring collections.

[Hard to Remember] Hard to remember what a photo is of/when a photo was taken, hard to remember what is in
albums - what photos are around.

[Fun to Search] Searching through photos is enjoyable, get to look at the others you might not have been looking
for.

[Easy Access] Easy to get at the photos.

[Degrade] Photos degrade over time.

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

[Not nice to look at] Photos (in a particular form) are ’not nice’ to look at.

[Hard to caption] Hard to write captions/labels.

[Avoids Clutter] Storage mechanism avoids clutter.

[Clutter] Storage mechanism causes clutter.

[Break Down] Photos/albums break down with age.
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[Store Mementos] Albums can also be used to store little momentos along with the relevant pictures.

[Loss] The things can get lost and hard to find again.

[Can’t Transport] It is difficult to take with you somewhere else to show them.

[Can Transport] You can take them with you to show to someone else.

[Zoom] Zoom feature on camera.

[More Pictures] Can take more pictures (with digital cameras).

[Delete] Pictures can be deleted (digital photos).

[Media Fails] Media (such as a cd) may fail.

[Leave Comments] Others can leave comments (such as on a blog or photo sharing website).

[Edit Features] Features for self-editing digital photos.

[Can’t Edit] No features for self-editing print photos.

[Naming] Naming photos (digital).

[Scanning] Scanning print photos to digital.

[Need Film] Need to keep a supply of film in order to be useful.

[Developing] Need to take film photos to get developed.

[Time to Organize] Needs alot of time to go through and organize, such as to put together an album.

[Captions] Captions can be used to remember details.

[Hard to Send] Hard to send to others.

[Making Copies] Making duplicates.

[Date Reference] Dates on pictures can be used to reference.

[Surf Through] Surfing through various photos on the computer.

[No Film] Don’t need to worry about carrying or buying film.

[Backup] Create backups of photos.

[Centrally Stored] Everything stored in one central place.

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

[Large Files] Files too large to send.

[Print Good] Can print just the good pictures.

[Hard to Show] Hard to show to other people.

[Making CD] Making cd’s for people.

[Battery Life] How long the batteries will last.

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

[Auto Organized] Automatically organized.

[Printing] Printing, (takes time, expensive, printers difficult).

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

[Seperate Repository] Repositories of photos kept on computer is only accessable to the owner of that com-
puter/account.

[See Output] You 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 viewable in 50 years.

[Show Older] Nicer to show to older generations who maybe don’t like the ”technology”.

[Sign Up] Others have to sign up to some service to see photos.

[Slow Connection] People with slow internet connections will have trouble sharing photos.

[No Connection] People who are not online will not be able to see the photos.

[Easy to Share] Easy to share with others.

[Mailing] Have to prepare and mail to others.

[Quick] Can get a photo quickly when you need to.

[Screen Viewing] Viewing on screen difficulties, angle, brightness, etc..

[See Technology] You can see the technology when viewing digital photos.

[Hides Technology] The technology behind print photos is ’hidden’ when viewingprint photos.

[Panoramic Fit] The odd size of the panoramic prints can be difficult to fit in normal albums with the rest of the
photos.

[Selective Print] You can select to print only good ones, avoid the expense of developing ones that didn’t turn
out.

[Developing Cost] Cost to get photos developed.

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

[Share on Own Time] Can be shared with others on their own time - like with an online album, they can look at
them when they want.

[Date on Picture] The date is placed on the picture.

[Update Webpage] Updating an online page is tedious.

[Expensive] Cost (i.e. film, prints, etc.) is high.

[Update Displays] Effort to update photos displayed.

[Low Quality] Quality (e.g. screen resolution for viewing digital photos) is low.

[Setup OL Site] Online sites for sharing are difficult to setup.

[Convenience] Convenience of digital photos, faster to get and see.

[Software Arrange] Software re-arranges where the files 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 Use] Printing at home uses too much ink, printer runs dry.

[Long Term] Photos will be stored in hopes that they will be available in the long term.

[Send Folders] Folders make it difficult to send, have to go through and select only a few.

[Find Space] Finding space (to store prints) is difficult.

[Loading Time] Time takes to load up digital pictures.

[Take Video] Digital cameras can also take videos.

[DVD Backup] DVD backup not feasable as there would be too many and too hardto access.

[Access Anywhere] Online albums allow you to access photos from anywhere thereis a computer.
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[Edit] Can edit photos/photoshop etc.

[Distance Sharing] Share photos at a distance.

[Computer Illiterate] Hard to share with those who are computer illiterate, eg parents rather a photo album than
online album.

[Computer Time] Too much time spent on the computer.

[Surprise] Element of surprise in getting film pictures developed.

[Fewer to Manage] Fewer print photos makes it simpler to manage.

[Too many to Manage] More digital photos (multiple same shots, etc) becomes too difficult to manage.

[Have the Prints] Like having the prints, will always be viewable.

[Recent Accessable] More recent photos are stored in a more accessable place, more likely to be shown.

[Tangible] Tangible qualities (i.e., can hold, pass around, etc.).

[Cumbersome] Hard to handle, too many, heavy.

B.1.6 Finding Strategies
[Guess] Would have to guess where a picture would be.

[Album Label] Might be able to find in labeled album.

[CD Label] Might be able to find by labeled CD’s

[Journal] A journal is kept which might help in finding a photo, (for example figuring out what date a particular
event occured on).

[Flip Through] Would have to flip through photos.

[Thumbnails] Look at thumbnails in folder.

[Know Where To Go] Would just know where to go to find it.

[Album Style] Style of the albums are different (covers, etc), remember what it contains from appearance.

[Approximate Time] Find photos taken approximatley around that time.

[Subject] Finding depends on the subject (maybe made it .to an album or not).

B.1.7 Organizers (Household Members)
[Wife]

[All ] All family members helped or know about.

[Hub]

[Teen]

[Both] Both parents

[Seperate] Seperate 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.

[Rocks] Physical rocks from special places.

[Trophies] Trophies or medals won for personal or team achievement.

[Dishes] Ornamental dishes, e.g., plates, vases.

[Sports] Items from sporting events, e.g., flags.

[Art] Art items like paintings or masks.

[Flags] Flag of a place visitied.

[Statues] Statues (small or large).

[Money] Coins or bills.

[Pins] Small pins with a picture or emblem printed on them.

[Lamp] A small light fixture for a desk.

[Religious] Items that have religious representation, e.g., art of Jesus.

[Stuffies] Stuffed or plush animals.

[Maps] Maps of locations.

[Pamphlet] Pamphlets describing a location, e.g., schedule, itenerary, handouts from tours.

[Useful] Items that would be considered useful, e.g., something thatcan be used rather than simply being on
display.

[Boxes] Ornamental boxes that can be used to store items (usually small).

[Books] Non-fiction books for pleasure reading.

[Food] Food items like tea, chocolate, candies.

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

[Unique] Something unique that you can’t get normally in one’s home city.

[Dolls] Ornamental dolls.

[Presents] Presents or gifts for birthdays or Christmas.

[Postcards] A pre-printed photograph from a location.

[Keychains] Rings to hold keys with special pictoral items hanging on them.

[Tickets] Ticket stubs from events.

[Flowers] Live flowers.

[Stamps] Postmarks or stamps.

[Jewellery] Jewellery items inculding bracelets, rings, necklaces, etc.

B.2.2 Locations Represented by Souvenirs
[Home] A foreign country one moved away from.

[Trips] Trips that one or more family members take.

[School] Activities occuring at school, e.g., sports games.

[Conference] Conferences or gatherings organized for a specific purpose,e.g., academic conference, band trips.
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B.2.3 Reasons for Collecting/Not Collecting
[Roots] To not forget one’s heritage and cultural roots.

[Pleasant] Pleasant to look at or aesthetically pleasing.

[Pride] Pride from personal accomplishments.

[Memory] To remember the event or location.

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

[Conversation] Conversation pieces to describe a trip or place to people.

B.2.4 Storage Locations
[Bedroom] A family member’s bedroom.

[Living] The family’s living room.

[Kitchen] Shelves or walls of the kitchen.

[Mantle] An area used like a shelf, e.g., the top or bottom of a fireplace.

[Shelf] A shelf hanging on a wall, or case of shelves.

[Wall] Hanging on a wall directly.

[Office] In a room designated as the home office, e.g., where the computer is kept.

[Cabinet] A cabinet designed for displaying breakable items or ornaments.

[Recroom] A recreational room , usually in the basement of the home.

[Storage] A storage shelf or area in the basement of the home.

[Parents] At the home of the parents, e.g., couple may have recently moved away from their parents’ home.

[Bathroom] In the bathroom on the counter or wall.

[Change] The location of items change as new ones are bought and old ones are put in storage, items are also
rotated between locations.

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

[Pragmatic] An area that alreadly has a shelf.

[Space] An area that has space to store items.

[Conv] An area that it can act as a conversation piece.

[Not Clutter] An area the won’t make the items look like clutter.

B.2.6 Memoies Associated with Items
[Roots] One’s heritage or cultural roots.

[Event] Memories of the event.

[People] People who gave the item to a family member.

[Location] Memories of the location the item is from.
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B.2.7 Family Member Who Collect
[Wife]

[Hub]

[Teen]

[Child]

[Nobody]

B.3 Stage 3: System Demonstration

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

[OHShare] Sharing with people outside the home.

[GiveTags] Would give tags to people as souvenir items from a trip - tag could link to online albums.

[Older] The system would work for activities done by older generation, e.g., parents or grandparents.

[Subset] Would use it for a subset of photos because the have too many todo it for all of them.

B.3.2 Activities Not For The System
[Personal] Looking at photos by oneself.

[Scrapbook] Linking photos with physical artefacts collected during trips.

[Professional] Professional viewing of photos.

[All Photos] Wouldn’t use it for all photos because they have too many.

B.3.3 Ways To Link Items
[Cards] Using cards or other items with a word or photo on it as a link toan album.

[Photo] Using a single photo to link to an album.

[Souvenirs] Using souvenir items spread throughout the house.

[List] See a list of photos or albums to view.

[Maps] 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 the album, e.g., 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 forgotwhat was linked).
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B.3.4 Likes about The System
[Find] Finding photos is easy.

[IHShare] Sharing within the home.

[Cool] 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 Once] Can show a large group of people the photos once and only have to describe them one time.

[Link] Easy to link digital photos to items.

[Easy] The interaction with the photos appears easy.

[Photo] Using a single photo to link to an album.

[Speed] Photos are loaded quickly.

B.3.5 Challenges with the System
[Film] Film photos can’t be seen with the system, e.g., would have tobe scanned first.

[Lose] One could lose the item attached to the photos.

[Clutter] Items near the TV would create clutter and look disorganized.

[Storage] Would need a large storage area near the display.

[Find Item] Would have a hard time finding items to link, e.g., some familyphotos wouldn’t have a representative
object.

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

[No Items] They don’t have physical items that could easily be associaed with the albums.

[Others] Other people wouldn’t know what items were assiciated with the albums.

[Forget] One could forget what item is linked especially if there are multiple trips to the same place.

[Change] The meaning of items may change over time.

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

[Break] Don’t want to break items by moving them around.

[Scrapbook] Linking photos with physical artifacts collected during trips.

[Not Organized] Photos 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 (it would get dirty).

[Music] Play music in the background of a slideshow.

[Videos] Add support for showing videos.

[Remote] Would use a remote like a TV or XBOX remote instead of the wheel.

[Sync] Functionality to synchronize photos from multiple cameras/sources.

[Select] Show only photos from a particular person.

[Folders] Use folders to click on for albums rather than swiping objects.

[Tag] Tag photos by the people in them.

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

[Transitions] Transitions between photos.

[Mix Photos] Show photos from different albums as one slideshow.

[Multiple] View multiple photos at once on the screen (like album pages or thumbnails, 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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Home through Physical Mementos, Souvenirs, and Keepsakes.In DIS2008 Proceedings of the

7th ACM Conference on Designing Interactive Systems(February 25-27, Cape Town, South

Africa), pages 250-260, New York, NY, USA. ACM.
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