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Chapter 1

Introduction

1.1 Motivation

What if you had an application on your computer that would allow you to access
your parentsO or even yeheing abgle ta liseptaeveryt s 0
story your late grandmother ever told or watch her making your favourite brown bread.
We are now in the age of lifelogging where this scenario is being made possible. We are
already allowing our mobile phones to autormatc monitor our movements, our
conversations, and our web browsing, so why not archive this information for future

generations?

People have always collected artefacts and mementos to remind them of special
moments, such as holidays they went on or relahgps they had. Diaries and
photographs in particular build a rich nar
to use these mementos to support reminiscence. Psychologist Robert Butler first
conceptualised 01 i fe atalvindieiduds exparienteQab theya s a

age or approach deaths cited in Haber, 2006)This theory suggests that in the last



years of a personods I|ife they develop a ne
over experiences and unresolved catdli The practice of lifelogging would lend itself

nicely to this theory. Lifelogging is the digital capture of life experiences typically
through mobile sensors or devices. Lifelogging is a relatively new concept with early
pioneers such as Steve Maf2912)concentrating on making wearable devices smaller

and smaller. One wearable lifelogging device, the SenseCam, automatically captures
images every 30 seconds, resulting in thousands of recorded images pdt dag.

small boxlike device, wornaroand t he wearerds necKklheand si
SenseCam has received much attention with scientific researchers, following a study
carried out by Microsoft Research and Adde
(2009) This clinical trial expbred the effect of reviewing SenseCam images over a

period of many months with a patient with severe memory impaitni@idwing a

brain infection. The results were very promisingth the patient recalling events that

had occurred weeks and months iearlwhere before she would have had no
recollection. Not only do lifelogging technologies archivdéormation aboutlife
experiencesbut they may also support our memory, a cognitive process that is affected

with normal ageing.

Digitally archiving intoold age would mean that we could review a lifetime of
events, from everyday routine activities to significant occasions. Life review can be
therapeutic for an individual but it also allows an older person to leave a legacy for their
family to remember tha by, and to remember the generations before them. As part of
this thesis | interviewed a 6farold woman and asked her why she collected certain
items throughout her life. She responded by saying that she was keeping them for her
children:fi I 6 d hemitdksee nte not as their mother but as a person who was young
liketheyareand who was going through Batlwhatit he t h
she had kept a lifelog of her day-day routines? Imagine if her children could see a day
in her life as she went to college, having fun with her friends or tbenemt she met
their father. It $ now possible to record thousands of photographs per day, videos,

dietary logs, emails, music preferences and so on. We are moving ever closer to the day
2



when Ifelogging will be automatic and unobtrusive, recorded by discrete wearable or
mobile sensors without manual interventiand wirelessly transferred to a digital

storage facility in the cloud.

Some people might be appalled at the notion of recordingy emement. One
problem thé& is continuously being raised in relation to privacy. Although some
people are happy to publish intimatetails of their lives on thenfernet(Mann, 2012)
there are those that cringe at the very thought. Lifelogging dmilthought of in the
same terms. Some may want to exhibit their experiences to the world while others
might lifelog for their own personal asons. n a world where CCTV cameras are
omnipresent and marketing companies seem to knownmst intimate detds, the
meaning of privacy is becoming dilutedRetaining our rights to privacy is particularly
crucial when it comes to lifelogging due to the quantity and level of detail that we can
capture(Al | e n, 2008; Mas s i mi et a lra, Tuffielddp& O ; Ng
Shadbolt, 2000 Therefore we will continue to raise the issue of privacy and oblige
developers of lifelogging applications to consider the securdypaivacy rights for the

user.

Archives tell us about the people and places that wefiord us and add depth to
our historical knowledge. With advancing digital and sensor technologies, soon there
mi ght not be a moment that we candt, retri
therefore we have not yet seen what a complete lifelogldviook like from birth to
death. But lifelogging is not just for the young. It is possible that the benefit of lifelog
archives increases as we grow older and begin to contemplate our life and legacy, and
this is perhaps where the most fascinatingaiesh opportunities lie. This thesis aims to
explore intergenerational lifelogging with the goal of designing a lifelogging browser

that families can use to archive and share their life moments.



1.2 Problem Definition

As mentioned in the previous sectiorg term lifelogging is an unfamiliar one to
the general public. Modern technologies enable large scale data capture, however often
the benefit of this data is unclear. With the introduction of the SenseCam, researchers
have begun to explore how large scahage sets could support people with memory
impairments, including older adults with dementia. Past research has shown, however,
that older adults are significantly more likely to accept new technologies when the older
person is of higltognitive functoning (Mayhorn, Stronge, McLaughlin, & Rogers,
2004) The willingness of older adults to adopt technologyaiso dependent on
numerous factors, inatling relevance d their lifestyle and intesst. Based on this
research, it is my belighat to successfly introduce lifelogging technologies, we need
to consider the needs and preferences of-bagnitive functioning older adults, and
how lifelogging would fit into their lifestyle and interests. The problem therefore is to

determine how lifelogging codlbe incorporated into the daily life of older adults.

1.3 Research Questions

With the problem definition in mindl can now define specific research
questions. A distinguishing goal of this research is to design a lifelogging application
that older people armotivated to use. Exploring these motivations is central to this
thesis. Myf i rst research question focuses on
technology and how these compare to younger adullteen need to determine what
motivations drivecurrent lifelong collections in the home and how these motivations
can be applied to lifelogging. These issues are addressed in the second and third
research questions. Finallypéed to design a lifelogging application that supports these
motivations in addition to the cognitive, sensory and physical abilities of older users.

This issue is the subject of the final research question.

0



Technology Use

Research Queston Wh at ar e ol der peopleds experienc
1 their lifestyle aad everyday activities,
1 their attitudes and preferences for technology devices,
1 how these fact@rcompare to younger age groups?

As part of the requirements gathering processelsegin by setting out to
understand ol der peopl yeandhovwtkegsetechnelogesase wi t |
incorporated into their lifestyle. The purpose of this is to learn what factors motivate
people, both older and younger, to use or want to learn to use technology. By comparing
different age groups we see more clearly twhsues are common to all age groups and
those that are specific to the older population. The requirement gathering findings are
outlined in Chapte4.

Life-long Collections

Research Question 2Vhat are the motivations for current lifeng practices irterms

of:
1 the types of items people currently colject
1 the reasons for or against collecting these items
1 the triggers for reviewing these collectiéns

Lifelogging can automatically record everyday experiences, however people have
always collected items tbughout their lifetime. We need to determine why people
collect these artefacts and how the motivations can be applied to the act of lifelogging.

Other issues include, the motivations for deleting or throwing away collections, and also



why people returrto their lifelong colledions to review them. Investigate this

research question thugh an interview study whichpkresent in Chapter. 5
Lifelogging Motivations

Research Question 3Are older adults motivated to lifelog when it is incorporated into

their lifestyle and interests?

Having determined the motivations for Hfeng collections, we then need to
determine whether these can be applied to the act of lifelogging. To examine lifelogging
behavour in a naturalistic settingdonduct a field expament, providing younger and
older participants with a SeeCam for a two week period.fdcus on whether people
would be more likely to lifelog whethe motivations, determined by Researale&§ion
2, are incorporated into the act of lifelogging. Thesedipns are addressed in Chapter
6.

Application Design

Research Question 4How should a lifelogging application be designed to support

intergenerationalinteraction?

There are several factors that i nfl uen
Having identified the relevance of lifelogging to exyday lifestyle and interest,now
focus on the ease of use of the system in relation to the system structure and interface.
Accessible interfaces should have inclusive usability, or in the context of trentcur
research, intergenerational usability. There are numerous methods ioexaability.
In this thesis include older and younger participants in tiesign process, followed by
afield evaluation of a family lifelogging system.h& answers to Rearch Qestion 4

are discussed throughout Chapteesd8.



1.4 Research Contributions

On a high levelthe thesiscontribution is in designing an intergenerational
lifelogging system that supports both shemm and longerm sharing within family
groups. This browser was designed to support shared family reminiscence using lifelog
images captured by the SenseCam. As shared family reminiscence is an
intergenerational activity, it was necessary for the lifelogging browser to support both
older and youngersers sharing their activities and experiencés-date, lifelogging

applications have not focused on intergenerational interaction or sharing.

This work also prowes a new understanding ldélogging Previous worksn
this areadentified how lifelgyscan be used to support the individual but until now there
has beem lack ofunderstandingnto how group of individuals, such as families, browse
and share lifelogimages. nf or med by peopl eds current mo:
and collecting ims throughout their lives, a novel way to experience lifelogging has

been proposed, focusing on the needs of the individual as well as the family group.
In detail, the contributions of the thesis are:

1 Based on existing literature,designed a questionmaistudy exploring older and
younger peopl e dand atkuges rowaeds techreolodgw everyday
living. The findings highlight the importance of technology to supgoxial
connectednessthe interest of older adults Irarning to use compters, and the
perceived difficulty of household devices. This research study offers new
information in relation to what types of technology older adults want to use but
currently do not. It also contributes to a general understanding of the devices tha
people use to support daily tasks and the frequency of use. This information offers a
guide to future research studies investigating why certain devices are used or not

used and how to improve the usability of those that are rejected.



1 | specify the motivations of older and younger people for collecting items
throughout their lifetime, as well as the triggers for reviewing thehhis is a
significant contribution in the domain of digital archiving and lifelogging. Where
past studies have concentratediowvestigating current artefacts in the home, the
findings from the interview study provide insight into why people collected items
throughout theirentire life, either in the past or psent. It also highlights the
motivations for not saving collectionshich is particularly relevant for designing a
lifelog application, towards understanding how people manage large collections,

what makes it important or worth sharing, and also what makes it private.

1 1 show thatfamily andsharing are important factorotmotivate lifelogging in both
older and younger people and that lifelog images sudpatily interactionfor
reminiscence and reflection of experienc@hese findings highlighted the
importance of displaying lifelogs in a meaningful way, to allow useesasily find
events of interestrom their past, to browse or share. It also contributes to an
understanding of the potential problems associated with wearing a lifelogging

device such as the look, the comfort and privacy issues.

1 I implementthe theme and findings from theesearch methods into the desigraof
family lifelog system called=amily Capsule This design concept offers novel
visualisation techniques to support the management of lifelogs for bothtesmort
and longterm use. The interfacof the mockup browser presented in this thesis is
designed specifically to accommodate ol c
related to both, their social needs and thethnology needs. The design concept,
including the recommended approachesmanage visual data sets which are
already in development, offers a significant contribution to this area. The design
considerations which are presented at the end of the thesis can be used to inform

future developments in the domain shared familyddging.



1 | evaluatea prototype of the lifelog system in a reabrld family setting. In this
study, it is the functionality of the system that is examined and how family members
interact with the system in their home. This study highlighktedimportace of
firstly designing for the individual user, and their needs, and secondly designing for
the family group. This study contributes to an initial understanding of family

lifelogging and sharing.

1.5 Thesis Organisation

This thesis is presented in 8 partglinling this Introduction chapter. The

outline of the thesis is as follows:

Chapter 2 describes the domain dhe research throdg a review of the
literature. Ibegin with a brief history of lifelogging artde SenseCam. Following this |
discusstheories of ageing, reminiscence and life revieithen provide an overview of
systems supporting reminiscence and farailghiving. Finally, Iconsider the issues

i nfl uencing older adultsd6 acceptance of |1

Chapter 3 presents the methodolodgr this research, outlining the design

model, and the methods used for sampling, data gathering and analysis.

Chapter 4 focuses on the technology expece of different age groups. |
conduct a questionnaire study with 237 participants to exploireetkgerience, attitudes

and perceived difficulty of technology in everyday life.

Chapter 5 explores through an interview study the motivations for and against

life-long collectionsand the triggers for reviewing these collections.

Chapter 6 describes field experimentwith older and younger family members
and examines whether sharing imativation for lifelogging. lalso describe a follow
on study, at least 6 months after data capture, which involved observing participants

sharing their lifelog imges.



Chapter 7 then discusses the design process for Family Capsule, a
intergenerational browser.irdclude personas, wireframes, user participation and finally

a description of the final concept.

Chapter 8 outlines a field evaluation study of a familging a prototype of
Family Capswé. For this evaluation study | weserested in user feedback in relation to

theuse andisability of the system.

Finally, Chapter 9 provides a summary of the research and discusses the

conclusions derived throughout thesearch process.

10



Chapter 2

Literature Review

In this chapter Iprovide an overview of existing literature relevant ryy
research, in relation to lifelogginggminiscence and older adults.bégin with a brief
history of lifelogging and lifelog research.then follow this witha discussion on older
adulsd motivations to life review and reminisce in later life, and outline studies that
have investigated family archiving and remstence technologies. Finallyldok at
older adulté experience with technayy, and make a case for toushreen devices for

older users.

2.1 Lifelogging

~

Aln the future, devices that capture o
real-time, will be commonplace and worn continuously, and perhaps even permanently
i mp | aana, @@R).

The history of wearable computing and lifelogging can be fundamentally
attributed to visionary computer scientist Steve Mann, a professor in the University of
Toront o. It i's Mannds belief t hat i n th

computes, but that computers will becomerpaf the person. Since the 189 much of
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his research has concentrated on miniaturising visual lifelog capture de\t=ess
currently developing a skull cap with implantable and surface electrodes to aid the blind

to see, as well as an artificial eye implant, with a built in digital camera (Mann, 2012). It
was after an experiment, conducted between 1994 and 1996, in which Mann streamed

|l ive video from a wearable cameragtaogand
was born. I n contrast to Osurveillancebd
from above, Mann coined the term Osousvei
from the perspective of the participant, typically by way of small wearablportable

devices Lifelogging is one form of sousveillancérivacy issues aroursbusveillance

have been explored by the experts in these figllken, 2008 Nguyen et al., @09;

O0 Har g 2089. Madsimi et al. (2010) found that most peeplgect and tolerate

being recorded by surveillance devices in public places, however consent igdkpect
private settings. Mann (2012) acknowledges that privacy concerns and regulations
related to sousveillance, being a new concept, have yet to bedvowk He argues that

it would be impractical to obtain consent from every individual one passes when life
recording, and instead suggests pointing concerned participants towards a Request for
Deletion (RFD) form (Mann, 2009).This topic deserves furthestudy in terms of
lifelogging technology. It is currently unclear within lifelogging research what it
appropriate conduct, for example, allowing people who participate in lifelog studies to
use their own judgementietermining whether they have a rigbtrecord in public

places and also whether it is necessary to obtain consent from people who they interact
with. Ponting people towards a RFD form, as Mann suggests, most likely would not be
received positively by the person demanding the deletion ajésn However, until a

clear set of guidelines is established, it is necessary that lifeloggers use their own

judgement in relation to third party concerns.

Mannbds | ife streaming project inspired
through fixed ad/or portable cameras and making the footage available to the public
through the Internet, such as Justin.tv. Social networking site Facebook has recently

acknowledged the value of their uyceatadsd co
12
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f r o m s pastngsp videos and photoisttps://www.facebook.com/about/timeline
FaceBookdés Timeline was <created by manual
reportingand chartinghis personal activitiegBilton, 2010) In contrast to lifecasting,
lifelogging is considered to be the capture of personal experiences for persorigheise.
technologies to capture a visual narrative of one's life have so far been the primary focus
of lifelogging researchBell & Gemmel, 2009). Researchers in Microsoft Reselar
decided to go beyond ¢hcapture of visual datédy exploring extreme lifelogging, or in

other words, reading everything an individual experiences. Inspired by Vannevar
Bushos hypot het i c aas citdllannGemmeld, Bell,i&d wedef, 20064 5
computer scientist Gordon Bell endeavoured to collect a lifetimesxsfopal content,
which included documents, email, photos, music, conversations, and Webistexb

The project, entitled MyLifeBits, aimed to develop searchable and securengers

archive sftware

One of the devices that Gordon Bell used to record his experiences was the
SenseCam, developed Microsoft Research in Cambridge, U(Kodgeset al., 2006)
The SenseCam is a small digital camera that is designed to automati&ally ta
photographs without any wuser i ntervention
lanyard, sitting at chest level. The camera automatically captures images on average
every 30 seconds. Addi tionally, embedde
envronment such as movement, light, body heat, and temperature, and changes in these
sensor readings can be used to automatically trigger image capture. The SenseCam has
an advantage overther devices investigated for the purpose of visual lifeloggindy suc
as mobile phoneslue to the longevity of battery life (approximately 24 houts)lso
holds advantages over video recordas the devie only takes images on average 2
times per minutewhich means that storage requirements are reduaed privacy
concerns are not astrong,as the camera takes snapshots as opposed to continuous
footage. In 2009 the device was commercialised and is now available as a product

rebranded as Vicon Revue. The SenseCam is now used by not only lifelogging research

13



groups, but also by research groups in other fieddsit presently offers the most usable

and accessible wearable camsplution(seeFigure2.1 for example images)

Figure 2.1 Example images captured using a SenseCam device.

The benefit of the SenseCam to support autobiographical memory was quickly
realised. Berry et al. (2007) paved the way for lifelogging and memory research in her
pioneering study investigating whether reviewir§enseCam images improved
autobiographical memory in a patient with severe memory impairm@ommparing the
SenseCam recordings of experienced events to a written diary and baseline condition,
Berry found that reviewing SenseCam images significantly ingataecall compared to
the other conditions. Even three montfisraviewing the SenseCaimmages the patient
could recall over 70% of the experienced events, whereas events recorded using the
written diary elicited no recall. Furthermore, an fMRI stutipwed that successful
recognition of the images in the SenseCam condition was associated with activation of
brain regions associated with normal episodic memory (Berry et al., 2009). Similar
findings were found in a subsequent study which showed theitehethearsal to
support the formation of personal semantic (knowldaged) memory in children who

have distinct memory difficultie@aulyTakacs, Moulin, & Estlin, 2011)
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Older adults with degenerative memory difficulties could also benefit from
lifelogging technologies. For example, Lee and Dey (2008) designed a lifelogging
system, MemeXerciser, to support people witheartyage Al zhei mer 6s di
caregivers. The system captures both audio and visual content, using a SenseCam, voice
recorder and GPS logger. The system then automatically chooses salient memory cues
to present to the user, based on people, place, action and-lzdgedt experiences.

Lifelog applications also have the potential to support the reminiscence practices of
older people with mild dementigKikhia, Hallberg, Bengtsson, Savenstedt, & Synnes,
2010) Although reviewing SenseCam images may help people to cope with memory

impairment, there is no evidence that it leads to recovery (see Harrell, 2010).

A broad rangeof lifelog applications have emerged from this growing body of
research. For example, the SenseCam was used to investigate active and sedentary
travel behaviou(Kelly et al., 2011) an@®oherty et al. (2011) use the visual images from
SenseCam recordingse automatically detect thifestyle traits of its users.Lifelog
collections canlao be used as digital biograpsiencorporating email archives (Hangal,
Lam, & Heer, 2011), or for creating stories from multimodal content, such as photos,
email, and dcuments (Byrne & Jones, 2009Jhe DietSense project in UCLfakes
use of a mobile phone, hung via a lamlyaround the negko capture pictures aheals
automatically for documentiah and dietary analysis (Reddyal., 2007). Another area
of intere$ is market research, where lifelogging devices are used to observe what
products and stimili potential customers are exposgwith a view to relating this to

the effectiveness of a marketing campdigngheset al., 2012).

Due to the vast quantity afata that can be recorded by lifelogging devices, such
as SenseCam, managing collections in a way that users can quickly and easily retrieve
events is challenging. Several approaches have been developed to organise this data.
For example, he software n the MyLifeBits project(Gemmell et al., 2006) uses a
database to support the management of its numerous data sets through hyperlinks,

annotations, reports, saved queries, pivoting, clustering, and search. Daherty
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Smeaton(2008) utilieed sensor readgs embedded in the SenseCanattomatically
segment large streams of lifelog data into meaningfehts, where an event constitutes
an activity such as having lunch, talking to a neighbour or watching television etc.
Kalnikaite et al. (2010) maintairhat both image and locational data is needed to

provide context when reviewing lifelogs.

Several design principles have been proposed to guide researchers when creating
lifelogging systems. Sellen and Whittaker (2010) put forward principles with a docus
supporting human memory. These includle Rather than logging everything, efforts
should be directed at thends of data people find most valuabéad the issues they
find most problematic, such as absentmindedness and remembering to do fusire task
2) Collections can serve as cues to trigger mejmry are not memories themselves;
therefore the focus should be on designing effective retrieval cues. 3) There are
different types of memory, including recollection, retrieval, reminiscence, retheend
remembering intentions, and systems should be designed to support each type
appropriately. 4) Lifelogging systems should work in synergy with human memory

rather than replace it.

Identifying the kinds of data that people find most valuable igaicdy
important. However, one could argue that it is only by logging everything, or as much
as possible, that the value can be identified. For example, later in this thesis (Chapter 5)
it is shown that often the value of items are not clear until trag passed. For
example, letters or emails sent home whilst away travelling at the time of sending serve
as a communication aid, however as time passes these become a record of events to

which the sender can refer back to and reminiscence upon.

As mentimed, Sellen and Whittaker (2010) state that lifelogging systems should
work in synergy with human memory rather than replace it. Many studies have found
that younger as well as older adults benefit from the useteflacts agxternal aids, and
also thatindividuals are more likely to use external rather tirernal strategies to

support memoryEinstein & McDaniel, 1990; Kapur et al., 2002)believe that lifelogs
16



would be used in the same way, supporting memamy, that there should not be a

concen regarding memory replacement for healthy individuals

Whittaker et al. (2012) further points out that users are reluctant to delete
information, and therefore access to data should be simplified by making important
items more prominentThis is a relevat statement, as visual lifelogs can accumulate
rapidly and efficient browsing, searching and retrieval techniques are needed. These
developments are already underway (Doherty et al., 20I2ey also maintain that
digital mementos need to be integraiiit the everyday livesf peopleso that they are
not overlooked and #Ainvisibled compared
earlier article lead by Sellen and Whittaker (2010), Whittaker et al. stresses that digital
tools should be used to piide support to unaided memory rather than used exclusively,
and that lifelog collections should be used to support more than just recall of simple
facts, but also reconstructive processes, such as reflection and reminidEran®les
were given previougl within this sectiondemonstrating the wide range of uses being
explored for lifeloggingechnologies, (Doherty et al., 2011; Hughes et al., 2012; Kelly et
al., 2011; Reddy et al., 2007). Therefore, although it is true that digital tools should
supportmore than just recall of simple facts, there is a wealth of research in the area of

lifelogging that explores other benefits.

| am interested in identifying the benefits (if arfgy healthy older adults using
lifelogging devices such as the SenseC#&mnepossible motivation whichwill discuss

in the next section is shared family reminiscence and life review.

2.2 Ageing, Reminiscence and Life Review

221$AEET ET ¢ OEA O11AAO AAOI OB
Age classification is not a straightforward process as many variables impact the
rate at which a person agesChronological age markers are the most common

measurement used, for example, determining the age of retireiewever this does
17



not take into account biological, psychological and social factdesvell (2008) groups

olde peopk into three broad categoriek) Fit older people, who do not appear or
consider themselves disabldulit whose functionality, needs and wants are different to
those tiey had when they were young@),Frail older people, who would be considered

to have a f, camdsim hddition thave® a general reduction imny other
functionalities, and3) Disabled people who grow older, whose kegn disabilities

may have affected the ageing process, and whose ability to function can be critically
dependenon the other facultis, which will also be in declineFisk et al. (2009) state

that although individual differences exist, generally older adults have common
biological, psychological and social characteristitfiey suggest groupingader adults

into two groupingsl) The youngenold, ranging in age from 605; and2) The older

old, for individuals over the age of 75 years. However, Morris, Goodman and Brading
(2007) point out that ageslated changes in sensory and motion capabilities, and
reductions in technology uséegin before the age of 60 yeaasd that by including a
preretirement age group in samples, from the age of 50 years, we can gain a more
comprehensive view of the older population. Morris et al. acknowledge that there is
significant diversity within this wide population rangend like Fisk et al. and Newell,
they recommend grouping the older popul ati

and 6ol der ol ddéd age popul ations.

2.2.2 Reminiscence and life review

The study of the human dewpimental process has drawn interest from a variety
of disciplines and because of this, theories of ageing and human development range
from biological and psychological to sociological. nf | uenced by Si gmu
psychoanalytic theory of human develogemt Eri k Eri ksonbs psyc
the first to address development across the entire life span (first described in 1950, as
cited in Salkind, 2004) . I n contrast t o
whol e patt en o frienae, ifcleding thenirdlgence of faraily, &iendseand

acquaintences, and the part pl ayed by soc
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based on the principle that development takes place through the resolution of crises at
successive developmental gga, of which there are eight. The first five stages are
concerned with childhood and adolescence, working towards trust (birth to 1 year),
autonomy (2 to 3 years), initiative (4 to 5 years), industiousness (6 to 11 years) and
identity (12 to 18 years)According to Erikson, people begin to develop relationships in
young adulthood. The focus is no |l onger
relationships with others. This stage is also linked with adolescence where role
confusion can result in aopr sense of identity, which in turn can lead to unsuccessful
relationships in young adulthood. As we progress into adulthood, the seventh stage of
Eri ksonds l i fecycl e, individual s devel op
generativity for this s@e to refer to a concern for establishingdaguiding the next
generation. The term implies a capacity to give without expectation of return, such as
parenting or volunteering with charities (Stevens, 2008). Those who do not develop past
this stage canx@erience stagnation and boring preoccupation with self. Finally, the
eighthstage is maturity where individuals experience conflicts between ego integrity and
despair, the outcome of which is wisdom. Erikson maintains that the healthy individual

at this stage is able to look back on past years and feel satisfied that their life was

meaningful. This awareness develops ego integrity and helps the individual prepare for

deat h. King and Wynne (2004) proposed t
integi t y 6, devel oping a sense of meani ng, c
multigenerational familyEr i ksondés theory was i mportant

it helped to shape the findings gathered from the exploratory studies, and to also
undestand why participants of different ages varied in terms of the things they did, who

they did them with and why.

Reminiscence is the process of recalling personally experienced events from
oneds past (Webster & McCalilk s 0oln969s3 gifed 9 613 i
in Stevens, 2008theory of development that reminiscence is associated with old age.
However reminiscence is not limited to older adulta\ighurst & Glasser, 1972;

Bryant, Smart, & King, 2005) As Havighurst and Glasser (19%@2pte;i Re mi ni scenc
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is not simply a phenyearoelndo nc hoifl do(bpd@4B.gnd és ca&
Webster and colleaguésund that younger adults reminisce just as frequently as older
adults, however reminiscing purposes tend to differ with ¥gelsgter & McCall, 1999;

Webster, Bohimeijer, & Westerhof, 2010)Vebster and McCall1999) identified eight

functions of reminiscence including; boredom reduction, death preparation, identity,
problemsolving, conversation, intimacy maintenance, bitternesvival and
teach/inform. According to Webster, shared family reminiscence can serve many of
these functions. Shared family reminiscence involves people sharing common
experiences from their pagsir sharing personal experiences with other people in their
family. Taking from Websterds exampl e, a
of a holiday spent with grandparents, can keep alive memories of past relatives (i.e.
intimacy maintenance); create emotional bonds between family members (i.e.
conversabn); pass along a moral lesson (i.e. teach/inform); and clarify dimensions of

your own personality (i.e. identity).Rosenblatt and Elde (1990) found that shared
reminiscence had particular significance between siblings as part of the grieving process

fol owing a parentdés deat h, having a role
members and helping them to identify a shared reality. Rosenblatt and Elde stated that
Ain the process of sharing reminiscences,
increased their common experiences and memories, made peace about past differences
and co(pdo8).ct so

Reminiscence isalso part of everyday social interactions within the family
household (Fivush, 2008)Bohanek, Marin and Fivush (2008) showed that emat
expression and explanation of shared family reminiscence by mothers with their children
contributed to the development of positive ssfeem andadjustment However,
Websteret al. (2010) asserted that even with the family unit, family colluspower
plays and implicit rules can influence what memories are shared and the versions that

are told.
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Erikson believed that integrating memories into a meaningful whole through the
process of 061 i feate aceeptangvithout regrehovdobenle sinrl i f e
turn, Eri ksonds theory of h u mfluence dre ifee | o p me
review researckHaber, 2006). Even more influential for life review research have been
the insights of psychiatrist Robert Butler, who argued that regence and life review
were normal and essential processgbkich all people go through as they age and
appoach death (Coleman, 2Q0Blaber, 2008 Prior to this reminiscence and life
review were discouraged in the eldedyd associated with agelaied diseases such as
demenita. According to Butler, as individuals age or approach death they begin to
examine the life they lived, their successes and thiures(Woolf, 1998). In contrast
to reminiscence, which tends to be more descriptive, lifeeneis more likely to be an
evaluative process, in that participants examine how their memories contribute to the
meaning of their life and they may work at coming to nes with more difficult
memories(Haber, 2006; Websteaat al, 2010). Life review and reminiscence therapy
hasproved to be a successful method to improve the mood of older people, including
those with dmentia (Haber, 2006; Woods, Spector, Jones, Orrell, & Dazi@g5s).
According to Birren and Cochran (2001) there are six reasons twurage people to
record their life story. These motivations include: 1) to leave a legacy for family
members, 2) to facilitate life transitions, 3) to enhance personal growth and
development, 4) to build a sense of community, 5) to contribute to histotyf) to
enjoy the thrill of sekdiscovery. Artefacts such as diaries, photographs and mementos
can play an important role to facilitate this process, acting as a visual and tangible
represent at iAstefacts dcquived @vér a lifetimefcampport reminiscence,
reflection and identity preservation (Unruh, 198%urthermore, @miniscence therapy
interventions encourage people to use memory prosgts as photographt® support

the recounting of their life stories (Coleman, 2005).
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2.3 Supporting R eminiscence and Reflection

With the digitisation of mementos such as photographs and videos, researchers
have begun to realise the benefit of this media for reminisceDogital reminiscece
systems have been developed to support conversatpmople with dementia (Astell et
al., 2010) using a combination of text, photographs, video and music from the past.
Online tools such as YouTube have also been shown to support reminiscence in people
with dementia, increasing webeing, mood and engagent in the activity compared to
traditionally used methods (OO6Rourke et al
to use technology compared to younger individuals (Czaja et al., 2006), Mulvenna and
colleagues (2011) found that older users hadigoificant issues when interacting with
photographs on a deviceompared to carbbased photographs. One method of
increasing older user acceptance of interactive reminiscence systems is to combine
features from traditional objects, such as a musicteged recorder, into an interface
representation (Astell et al., 2009 technique referred to as skeuomorphic design
Similarly, digital artefacts such as FMRad(Petrelli, Villar, Kalnikaite, Dib, &
Whittaker, 2010), the iving Memory Box (Stevens, Alvad, Truong, & Vollmer, 2003),
Family Archive (Kirk et al ., 2010) and Loy
digital and physical components to support family reminiscence by creating an

interactive experience.

Lifelog collections, such as emsilphotographs, and context data (e.g. GPS) also
have the potential to suppaminiscence (Cosley et al., 2Q1Rikhia et al., 2010;
Kalnikate & Whittaker, 2011) and stoetglling (Byrne & Jones, 2009)Taking the idea
that the home is central to a merte collection, Kalnikate and Whittaker (2011)
developed a lifelog application, MemoryLane, which depicts different spaces in the
home for digital collections through the interface design. Another system, Pensieve
(Cosley et al., 2012), supports reminisce through memory triggers, sent by email
containing content from personal social media services. The idea behind Pensieve was

to support spontaneous reminiscence and reflection through digital memory prompts.
22



Similarly, Hangal, Lam and Heer (2011) depmed Muse, a system to support the
browsing of emails, by analysing content and generating a set of cues. In a study of six
users browsing through five years worth of emails, they found that the users spent more
time looking through email exchanges witamily compared to any other group.
Lifelogging devices also support reflection and stefiing within family groups.
Lindley et al.(2009) examined the use of the SenseCam with seven households over the
course of a week. The SenseCam automaticapijucas approximately 5,000 images

per day which is significantly more than a person would take manually. However, one
of the findings that emerged from Lindl ey
reviewing the SenseCam images were similar toetlegected when reviewing typical
photographs. Following on from the initial study, Lindley et al. (2011) explored how
revisiting these images might foster reflection 18 months after capture. Reviewing the
SenseCam images allowed the participants toigaight into their family life, routines

and behaviours, prompting reflection on past activities and how life might be improved.

2.3.1 Personal and shared family archives

Similar to shared reminiscence, artefacts and archives can represent both
individual and bared experiences. For example, a person can share photographs from a
school trip with their family, telling stories of events that happened and the people they
met at the time. This same person could then share the photographs with a schoolmate
who wasalso on the trip. This shared reminiscence will be very different from the first
scenario, as the school mate will also remember the schoohmidpbcan have an active
input. Categorising archives into personal or shared is not always straightforivard.
this example, if the individual is a young child, then the mother in the family would
probably consider the photographs to belong to the family collection. However, if the
individual is an adult showing images from their childhood, then the colletiigint be
considered personal. The meaning or value that we place on archives can evolve over
time, or have different values for different people in a family. Sellen (2011) identifies

six different values that people place on home archives includinguirtgfthe self;
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honouring those we care about; connecting with the past; framing the family; fulfilling a
duty; and purposeful forgetting.e. archiving items that may have significance but are
painful at the time of archiving).Odom, Pierce, Stoltermaand Blevis (2009) also
explored the attachment that people place on possessions, placing emphasis on the role
of the object itself. They found that the reasons why people hold onto objects are related
to (1) the extent to which the owner engages wittothject, (2) the extent to which they
preserve personal histories and memories, (3) the extent to which an object has been
reused, renewed or modi fi ed, symbol i sing
perceived durability of the objectKroger and Adai (2008) interviewed a sample of

older adults about their valued personal objects and found that their cherished
possessions were important for identity maintenance, creating a link to cherished
relationships, family across generations, and past eventsgaatbers. Similar results

were previously found by Cram and Paton (1993) when exploring the relationship
between personal possessions andidelitity for elderly women.These studies focus

on the possessions and artefacts that people currently pdssesisey do not explore

what types of objects that people had collected in the past or the types of objects that
they do not have but would like, for example, artefacts that did not seem important at the
time but later on gained significanc&.hese sulgcts deserve careful consideration to

inform the design of lifelog/archive systems.

Family archives are often governed by one person in the family, who manages
and preserves collections for all individuals (Durrant, Frohlich, Sellen, & Lyons, 2009;
Lindley, 2012). Kirk and Sellen (2010) found that it was typically the mother who made
decisions about holding onto family artefacsich as baby toys and clothes in
households with young children. Lindley (2012) carried out an interview study with
eight aduls over the age of 50 years who were currently involved in family archiving.
She found that there are generally two types of family archives; those that are inherited
and those that are created. I n Lintdl eyods
inherited family archives, taking responsibility to ensure that artefacts were not lost or

damaged, were accessible and meaningful to younger generaiogshe information
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to make new discoveries about the family history. Inherited family archiees mot
considered to be owned by any one individwald therefore family members were
consulted before any alterations were made, such as adding onto the family tree. In
contrast, records that were created from memory, such as memoirs, were coneidered t
be personaleven when the purpose of creating the archive was to share with family.
Creating personal archives allowed the participants to include information relevant to

their own experiencesr from their perspective.

Several devices have beenidasd and developed to support family archiving
(seeFigure 2.2). TimeCard, developed by Richard Banks and colleagues (cited in
Sellen, 2011), is an interactive digital photo frame which allows a user to browse
tr ough a persondés photographs organised on
househol ds to honour aStedensreedl. (2@08)tproposed tiseo me 0O |
concept of the Living Memory Box to assist people in preserving a digital refatea
of physical artefacts and creating a narrative about them. cdheeptualdevice is
composed of Othe boxd, recording devices &
the system is to allow families to bring together artefacts, placing teeporarily in
the box and recording photos, video and audio related to the item. The Family Archive
(Kirk et al., 2010) is a bespoke tabletop where family members could upload digital
photographs, and also capture an image of physical objects usingrapamveamera.

The purpose of the device was to encourage family interaction. Kirk et al. found that
although the design of the system encouraged playful interaction with children and older

At eschhyd individual s, t hi s rermdnsiendioug usessno ma d e
manage and organise the archives. Finally, where the previous examples focused on
digitising physical objects, the FM Radio (Petrelli et al., 2010) was designed as a
digitally enhanced object to support family reflections on @udicordings. This

approach was used to make digital mementos more visible and accessible to families.
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Figure 2.2 Four examples of digital family archives. TimeCard (topleft; Richard
Banks, cited in Selen, 2011, Living Memory Box (top-right; Stevens et al., 2003 Family
Archive (bottom-left; Kirk et al., 2010), and FM Radio (bottom-right ; Petrelli et al., 2010Q.

Anita Allen (2008) questions whether the continuous preservation of experiences
is a goodthing. One of the concerns that Allen raises in relation to persdigahl
archiving is privacy. She states that privacy concerns arise bedsudieeir nature
digital archives, or lifelogsare collected for interaction, which enables destructive
remnding and remembrance. Some of the problems that Allen predicts include
funwanted data collection, retention, and disclosures that may be considered tortious or

ot her wi se unl awf ul u n(ppe 163). e She walstoi aagns that i v a ¢
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lifelogging isa form ofspying and interferes with the personal privacy that individuals
expect others to respect. ObHara and col |
are real, however they are based on existing literature, which most often portrays
extreme ifelogging such as the MyLifeBitproject(Gemmell et al, 2006)which, as a

research project, is concerned with collecting data from everything experieatiest

than thetrajectory of lifelogging practicéhat is likely to evolve in full cognizance of
suchissuesThe studies that are discussed in tfF
For example, in the field study presented in Chapter 6, participenéprovided with a

lifelogging device, the SsseCam over a two week periods expected, thparticipants

used their own judgement concerning social expectations of when it was appropriate or

not appropriate to capture data. It is however my belief that a clear set of guidelines is
needed with regard to lifelogging, not only to protect the pyivaicthird parties who

may be captured in the images, but also the privacy of the lifelogger themselves.

Lifelogging is the practice of automatically recording information from our daily
life. This means that an individual does not intentionally recoct aad every image,
or sound or message. All data is recordé&tis can mean that a person can forget they
are wearing a logging device when they go to use the bathroom, or they may not take the
device off as they bathe their children. An individual mayeven know what has been
recorded until they later review their datdt is mainly for this reason that lifelog

collections are considered to be extremely personal and private.

Preserving privacy for personal collections may prove to be a challenge fo
digital archiving, particularly when several family members are usingaimePC in the
home. The level of privacy that we expect for our collections is easily established
through physical artefacts by the way they look where they are stored. Ramal
artefacts are usually stored in locations in the hawhere other people are not likely to
be, such as the bedroom, whereas family ar
mementos might be displayed in rooms such as the kitchen or living, rebere the

family spend most of their time (Petrelli, Whittaker, & Brockmeier, 2008). Similarly, a
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physical diary can be easily identified as a private and personal item to anyone who
comes across,itbut his distinction is not as easy to identify fdigital collections.

Massimi and Baecker (2010) explored how people inherit, use and reflect upon digital
technologyfollowing the death of a family member. They found that PCs and TV/VCR
devices were the most likely type of technology to be inheritétbst often these

devices were shared between family members in the home, however the bereaved
reported having to face ethical di Il emmas
remains, for example, trying to determine what information was privateiaoovering

information about the deceased that was previously hidden. However, it isoften

private <collections that give us the gree
culture at that ti me. Pr obabheyDiacymfea of t |
Young Girl 6 (1994, reprint), a diary by t

family was in hiding during the Nazi occupation of the Netherlands. Similarly, insight
into the | ife of Arecluseod JRyDwas fwhdladnger ,
through a series of personal letters that he had written to a friend in the UK (Sharp,
2011) . In Lindleybs (2012) interview stu
considered personal items belonging to deceased parentsasuolie letters, to be

inherited by the family as a whgland that implied consent was given by their parents

by the very act of saving the items when alive. Personal artefacts, such as letters or
emails, are more likely to offer insight into anindivadu 6 s experi ences an
information which is cherished by bereaved family members (Massimi & Baecker, 2010;
Lindley, 2012).

2.4 Issues for the Adoption of a New Lifelog Device

I n todaydecbkonociegy takes an i ntsegr al
experiences throughout their lifetime, and as part of the life review process, technology
can be used to record life stories, which can then be passed on to younger generations.
From the literature outlined abqveve know that digital artefacts can swopp

reminiscence and life story, and also that they play an important role -rulesatity,
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identity preservation and family interaction. However, using technology, such as
lifelogging devicescreates a certain burden on the user; to wear the devioapnect it

to a computerand to use thassociatedoftware to review their data.

Despite significant progress in recent ye#ine necessary hardware & softea
integrated framework for lifelogging is not yet available for deployment. This is with
exception tovery limited deployments with expert users, normally the researchers
developing the technology.As we learnt from the MyLifeBits projeamnentioned
previously which was concerned with recording all activities through numerous devices
(Gemmel & Bell, 2009) it is not just automatic capture devices such as the SenseCam
that can be used in I|ifelogging. For exan
can be used to record an extensive range of data including location, email, appointments,
phaographs, audio, video and so on. As smart phones are currently so ubiquitous,
several projects are underway to increase the battery life of these devices to support
lifelogging, allowing automatic capture of events throughout a wholgDieylager et
al, 2011 Qiu, Gurrin, Doherty, & Smeaton, 2012). Howevercading to a PEW
Research Centre reppanly 34% of people aged 5, and 13%of 65 years and older
own a smart phone, compared to 66% of peopld 489, and 59% age 30-49 years
(Smith, 2012. From a usability perspective, the SenseCam has an advantage as a
lifelogging devicebeing small, compza and more or less unobtrusive, in that once it is
switched on the user does not have to interact with ihilstvhot capturing the content
of everyhing you do, it capturesnagesof everything you do. At the moment, we
believe that the SenseCam is the only viable option to be used as a lifelog device with
older users. This will no doubt change in the future with forthcoming devices such as
the Aubgrapher(www.autographer.cojnand Memoto(memoto.com)competing with
the SenseCam on wearability, range of captamd image quality. In the meantime the
limited functions of the SenseCam make dlewice ideal for peoplho have limited or
no technoloy experience. As Mmentioned earlier however, the wearer also has to
upload these images to a browser. A SenseCam browser has previously been designed

for older users to manage their datdich has shown to support ease of (€apraniet
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al., 2010)however there are numer ous dceamananfs t ha
new technologies.Understanding older adsdiuse of technology may help guide us
towards an understanding of how to increase acceptance of lifelogging devices and

software.

2.4.1 Older adults use of technology

Although older adults are currently the fastest growing group of Internet users
(Wagner, Hassanein, & Head, 2010)ey are less likely to use technology compared to
younger group$Czaja & Lee 2007 Morris et al, 2007. Olderpeople generally have a
positive attitude towards technology and will use a product if they have a need for it
(Fisk et al., 2009). Positive attitudes are also more likely to be expressed towards
everyday devices in the home, such as the television, wagm and house alarm
(Coleman, Gibson, Hanson, Bobrowicz, & McKay, 2018Jthough modern versions of
these devices are digital, older users are familiar and comfortable with them. Czaja et al.
(2006)pr oposed that t he f ac teoof sompotere aé age,i ng  (
education, fluid intelligence (abstract problem solving ability), crystallised intelligence
(cultural knowledge), computer efficacy (belief about ability), computer anxiety and

prior technology experience.

Morris et al. (2007)ing st i gat ed ol der adultsé use o
In total, 473 older adults participated in this survey. The responses showed that word
processing and keeping in contact with others (e.g. email) were the most frequently used
computer and Inteet features. This finding was supported by previous research carried
out by Selwyn (2004). Of the I nternet use
positive impact on their lives. The most common reason for not wanting to learn to use
a compue r or the I nternet was that they were
given were feeling too old to learn, believing it to be too difficult, and not havingsacces
to a computer. Sewyhound t hat as circumstances chail

lack of interest in technology. For example, an older person may become interested in
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using email after their grandchild emigrates abroad, and another older person who used a

computer as part of their profession may choose a computer free life aftanesi.

So why are older adults lessterested in usingomputers compared to their

younger counterparts? As mentioned in the paragraph above, those older individuals

who are using computers believe that the technology enhances their lives (Mortis et al

2007) and previous use of technology has an influence on the acceptance of new

technologies (Czaja et al., 2006%imilarly, Jay and Willis (1992) tested the attitudes of
101 older adults before and after a two week computer training program. louvek f

that direct computer experience can significantly modify attitudes, particularly in

relation to computer efficacy and cemfort.

Internet users were asked if there were any factors that would encourage tbam o

the future, the majority (60%) said there was nothing that would influence them. As
well as attitude and agelated changes to perceptual, cognitive, and physical abilities
acting as barriers for older adults learning new technologies, tretbeissues older
people have in relation to their privacy, particularly regarding monitoring technologies
(Charness & Boot, 2009). Bouwhuis (2003)maintains that the interaction with
technology in younger years when learning and cognitive functionirag its peak,
allows the user in later years to transfer the existing knowledge to new tecksologi
Similarly, Mayhornand colleague$2004) believe that acceptance of a device can be
achieved by introducing the t rmthelymaeelhighyy
cognitive functioning, increasing the level of technological support as motor control,
perceptual and cognitive abilities declinéd’his is a key motivation for the current
research study. Where the current research focuses on theshehediwiewing visual
lifelogs to support cognitively impaired people, such as older adults with dementia,
foll owing Mayhorn and Bouwhuisdé cl ai ms
lifelogging practices before cognitive functioning declines. Tioeegit is necessary to

explore other motivations for lifelogging. This is the premise for the current thesis.
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2.4.2 Touch-screens for older users

In lifelogging, as well as interacting with wearable devices, a person must
interact with the computesystem tht stores the dataOne solution to enhance the
usability experiencéor older adults is using touedtreen interfaces. It is largely due to
the releae of the Apple iPhone and iPagljickly followed by similar offerings from
competitorsthat we have @Ently seen a touescreen revolution. Today, touskareen
devices are easily available, potwband relatively inexpensive. Furthermore,
commercial touctscreen technology offers a balance between actesgsibraction and
aesthetics.This is welcomanews for the older user. Some of the factorsithpact the
experience for toucbcreen users are the size of the screen, the precision needed to
select a target and the design of the screen elements (colour and groupingVétc.).
large screens, degiers can afford to offer large input and output featutesers should
eadly see menus and content one screen. Larger features such as big buttons benefit
users with vision problem$ut they also support accurate target selection. Providing
large targets is particularly importarior older users.Fezzani and colleagu€2010)
looked at the effect of target size on performance for younger and older individibals.
study showed that reducing the target size resulted in difficulties with poitiugaay,
increased the time per tasind increased the mental cost associated with performance.

For the older users, the impact of motor difficulty on performance was considerable.

Shneiderman (1991) points out the advantages and disadvantages of touch

saeens over other input devices. The advantages include:

1 Touching a visual display of choices requires litileughtand is a form of direct
manipulation that is easy to learn.

Touchscreens are the fastest pointing device.

Touchscreengacilitate easiethandeye coordination than mice or keyboards.

No extra workspace is required as with other pointing devices.

A =42 =4 =

Touchscreens are durable in public access and indlime usage.
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The disadvantages include:

Usersd6 hands may obscure the screen.
Screens neetb be installed at a lower position and tilted to reduce arm fatigue.

Some reduction in image brightness may occur.

= =2 4 =

They cost more than alternative devices.

Although Shneiderman made these claims 20 years previously, they still apply to
t oday 6srea technolbgyand the views are more recently echoed by Bhalla and
Bhalla (2010). According to researchowever, these advantages outweigh the
disadvantages for older users. For example, in a study comparing input devices for
numeric entry tasks it wdsund that both younger and older participants preferred using
the touchscreen compared ta physical keypad (Chung et al., 2010). Similarly,
Umemuro (2004) showed that anxiety towards computers was reduced significantly for
elderly users trained with #ouchscreen terminal, whereas there was no significant
decline in anxiety for those using a keyboard based terminal. In comparison to a
computer mouse, using a toustreen can significantly reduce the age effects for the
time it takes to carry out poing tasks (lwase & Murata, 2002). Ease of use and
reduced anxiety towards technology follow well designed systems and interfaces.
because of these advantages that t@ecben technology is so frequently used for

general public use.

2.5 Conclusion

Although digital archiving and lifelogging are relatively new practices, only
coming into the public domain in the past few decades, there has already been a
substantial amount of research carried out investigating this area. As it has been
discussed hereheé benefit of digital artefacts is considerable in terms of supporting
processes such as recall, memory and reminiscence. However, previous research has not

dealt with how to display large quantities of visual data sets to users in a meaningful
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way. Furhermore, it has not yet been considered how to include older adults in

lifelogging practices. These are subjects that will be explored throughout this thesis.

This review of the relevant literature, culminating in the considerations outlined
aboveleads o the first study in the thesis, which seeks to further understand the use of
technology in everyday life for people of different ages. While the studies described
above have identified important factors that contribute to technology acceptance and
attitudes of people towards different types of technology, this first study also explores
the types of technology that people would like to use. The findings obtained using this
approach sets the stage for deeper exploration of lifelogging in a social contbet i

remainder of this thesis.
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Chapter 3

Methodology

One of the main objectives of this thesis is to design a lifelog browser that would
encourage older users to lifeloghich is a challenge because the abilities, needs and
preferences of users can vary draoaly across age groupd-igk et al., 2009).
Therefore, in the design processes it is important to identify who the users are, what they
want and how a system can fulfil these needs. These criteria are centratdentse
design. Gould and Lewis 985) recommended three principles that they believed would
assist in the development of useful and easy to use computer systems. The first principle
recommends agarly focus on users and task¥his means first understanding who the
users will be, undert andi ng the wuserds abilities and
tasks needed to be accomplished with the system. The second principle focuses on
empirical measurememnwhich emphasisethe importance of involving the user in the
design of the systempeserving their reactions and performance to printed scenarios and
later examining theinnteraction with prototypes of the systerRinally, the third
principle isiterative designmaking changes to the system when errors are observed and

retesting itagan. Although these three principles were laid down almost twenty years
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ago, which is a long time in the age of computing, they are still accepted as the basis for

a usefcentred approactsharp, Rogers, & Preece, 200A&lternative design approaches

include Activity-Centred Design, which focuses on the tasks and activities that need to

be accomplished; Systems Design, which focuses on the components of a system; and
Genius Design, which relies on the skill and wisdom of the designers used to make the
produds (cited by Saffer, 2007). However, because of the universality of acceptance of

the usercentreddesign, in this thesis | apply a ussEmtred approach, actively involving

users in early exploratory studies, the design, implementation and evaluatiba of
proposed system, ulti mately designing a ||

lifestyle, needs and preferences.

In this chapter | begin with an overview of the usentred approach to design
that was adopted. In the sections followingdrtloutline the methods that were used to
gather information from participants and the methods that were used to analyse these

findings. | end the chapter with a brief summary of the topics discussed.

3.1 Design Model

Throughout this thesis there is a shift the research focus, beginning with
exploratory studies to understand the user, and then moving to the design concept and
users interaction, followed by studies examining the functionality of a prototype system.
Houde and Hill (1997) proposed a model tmderstanding the purpose of prototypes.
They argue that by focusing on the purpose of the prototype we can make better
decisions about what kinds of prototypes to build. There are three dimensions to this
model: (1) Role, (2) Look and Feel, and (3)plementation. As Houde and Hill state,
each dimension corresponds to a class of questions which are salient to the design of
i nt er act i Roedrefers totquestisns aboubthe function that a system serves in
a userods | ife &he inlbwokoj iatradrsFoaaestidris ablout what
the user | ooks at, feel s lammpd ehme aefes towlo n 16 e
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guestions about the techniques and components through which the system performs its
function. The model shown ifigure 3.1 displays a triangle representing a three

dimensional space. Because prototyping can explore several issues, the position of a

Role

Implementation

Look and Feel

Figure 3.1 A model of what prototypes prototype (Houde & Hill, 1997)

prototype within this space is dependent on the questions that are being explored. Houde
and HIl explain that the triangle is purposively drawn askew to emphasise that no one

dimension is more important than the other.

In this thesis | adopt a useentred approach to the prototype design, actively
involving users in the process to examine tHe,dook and feel, and implementation of
a lifelog browser. In the following sections | explain this process further with regard to

each of these dimensions.

3.1.1 Role

| begin the design process by asking questions about the role of technology in
p e op | &s.0Bhesk questions are answered through a questionnaire study, where it is
asked what types of technology people use in their daily lives, their attitude towards
computers and the perceived difficulty of everyday household devices. | have marked

this qudy as (1) on the model shownkigure3.2. This study is placed closest to the
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Role dimension because at this stage of the research | am not yet concerned with the
look and feel of technology or any specific functions. Theppse of the study is to

obtain an overall understanding of the functions that technology serves in daily life.

n Role

&

Implementation

Look and Feel

Figure 3.2 Relationship of four exploratory methods to the model

The next stage of the research examines the role elolifg collections in
peopl eds | ives. This subj wiemswihagraupg| or ed
older and a group of younger individuals. Higure 3.2 this method is marked by the
circle containing the number 2. The purpose of the interviews was to obtain an
understanding of the functions that ilfeng collections serve in the lives of these
participants. Examples of |deng collections are photographs, diaries or concert
tickets. The aim of the study was to explore whether the motivations for collecting these
artefacts could be similarly aped to visual lifelogs. In the figure above, the number 2,
representing this interview study is placed in the space denoting the Role of an
interactive system. It is moving slighting towards the Look and Feel dimension as these
sensory aspects (e.g. thedirand feel of a book) of current IHeng collections are

discussed by some of the interview participants.

The final exploratory study that is carried out contains two parts: a field study
(number 3 orfFigure3.2) and an obseation study (4). These studies were conducted to
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understand the role of lifelogging, and browsing and sharing visual lifelogs have in the
lives of older and younger family members. In the figure above, these studies are again
moving closer to the Look @nFeel dimension as | begin to look at how people feel
about wearing the SenseCam lifelogging device, and also how people interact with

visual lifelogs when sharing them with a family member.

3.1.2 Look and Feel

Role

Implementation

Look and Feel

Figure 3.3 Relationship of user participation study to the model

With an understanding of the role of technoldgg-long collections and visual
Il i fel ogs in peopl ebds l i ves, I now turn
interacting with a lifelog application. The findings from the previous studies inform the
design of this browser. Other techniques are impteged to support the design, such as
creating personas (fictional users to represent the target group), a task analysis (focusing
on the tasks to be completed with the proposed system) and the creation of wireframes
(focusing on the structure and layoutté interface). Mockip screens were designed
demonstrating the look of the proposed lifelog browser and how a user would interact
with it. These mockip screens were then used in four user participation sessions, were
family pairs were shown the screeand asked to provide feedback in relation to how

the proposed system looks and how it should be used. These participation sessions are
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marked inFigure 3.3 as the number 5. The study is placed in the Look and Feel
dimension, ht slightly moving towards Role, as the participants also discuss the

projected role that a family lifelog browser would have in their lives.

3.1.3 Implementation

Role

Implementation
6

\-/ Look and Feel

Figure 3.4 Relationship of two user evaluation studies to the model

The final di mensi on i n Houde and Hi
Implementationfocusing questios on the functionality of a system, the techniques and
components though which the system performs its function. In this thesis the
functionality of the lifelog browser prototype is investigated through a user study
(marked 6 orFigure3.4) and a field study (marked 7 éigure3.4). The purpose of the
user study was to examine the tasks that a user would carry out to complete tasks, such
as sharing images, and to identify and fix any usability erddnave placed this study in
the Implementation dimension of the model above, but also along the same section of
the triangle as Look and Feel, as participants were invited to comment on interface

features, such as the size of text and images, coloupaed sf slideshow.

The final study was an evaluation of the prototype in a family home. Again the

main concern of this study was on the functionality of the system, understanding how
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users would interact with the prototype and whether it supported thtsactions.
Although similar to the look and feaf the mockup prototype, some of the user
interface features were different. Howewviis was considered acceptable as the focus

of this prototype and its test was on functionalitiés the model aba, | have placed

the number 7, representing this study, between the dimensions Implementation and Role,
as although the focus of the field study was testing the functionality, | was also

interested in the role of the prototype in the household.

3.2 Sampling

To actively involve the user in the design process we need to recruit a sample
from the population. In the following chapters | state that participants were recruited
through snowball sampling (Chapter 4) or through association (Chapter 5). We used
snowlall sampling for the questionnaire study where we wanted to obtain a large
number of respondents. Snowball sampling is a method where participants refer another
person to take part in the study. The advantages of this method are that it includes
membersof the population that are hard to reach. For example, questionnaires were
distributed to older people who were members of a social club. These participants can
then nominate a person that they know, but who we as researchers would not have been
able toreach. The disadvantage of this sampling technique is that there is no way of

knowing whether the sample is representative of the population (Black, 1999).

The second sampling technique that | employed was volunteer based, or by
association. Advertisemenwere sent by email within Dublin City University and to
people known in the local area, such as neighbours. Participants were recruited this way
for the interview study (Chapter 5), and then the same participants took part in further
studies, such a$e¢ field and observation study in Chapter 6. This involved a high level
of commitment for the participants therefore | considered this to be the most appropriate

sampling method.
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3.3 Research Methods

The overall philosophy of useentred design is to platiee user at the heart of
the design process through the use of rigorous methods. In this research | used a wide
range of methods to understand who the users are, want they want and how they interact
with visual lifelogs. | summarise these methods in &bl outlining what the method
IS, the purpose for using the method including advantages and disadvantages, and the
research focus of the method in relation to the design model adopted (Houde & Hill,
1997).
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Table 3.1 Summary of methods used in my thesis design process, their purpg&harp et al., 2007, and theresearch focus with

relation to prototype design mode(Hounde & Hill., 1997).

Method Purpose Stage of Design
Process
Questionnaire | Answering specit questions: user lifestyle, activities and attitudes to technology Rade

Advantagesre that you can reach many people with low resource.

Disadvantagesare that the design is crucial. Response rate may be low. Responses ma|

what you want.

Interview Exploring issues: current practices Role

Advantagesre that the interviewer can guide interviewee if necessary. Encourages

between designer/developer and users.

Disadvantagesare that it can be timeonsuming. Artificial envonment may intimidate

intervi ewee. To accommodate for this |
Field Study- Exploring user lifelog activity; data captureautomatically (e.g. browsing logs) and | Role
(in-direct participants (questionnaire).
observation Advantagessr e t hat wusers dondt get distract €
(computer logs) Disadvantages a r e t hat participantsbd me mor i
& guestionnaires)

guestionnaires

on experience)
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Observation Understanding context of user activity when sharing images. Role
Advantagessr e t hat observing participants gi
Disadvantagesar e t hat it can be ti me «c¢ons ence

behaviour.
User Explores questions about the concrete sensory experience of using an artefact. Look and Feel

Participation
(mockup

screens)

Advantagesre that you can identify what the user looks at and identify ambiguous featy

terms.

Disadvantageis that users can not interact with the maogksystem.

User Testing

Evaluation approach testing users on system tasks.

Implementation

(working Advantagesire that usability problems can be identified and fixed.

prototype) Disadvantages thattesting focuses on a specific set of tasks and may miss problems in

Field Evaluating the techniques and components through which a system performs its function. | Implementation
Evaluation out how it is adoptedybparticipants in their environment.

(working Advantagesare that the system is tested in the environment it will be used. Participar

prototype) the system as they wish, rather than given tasks.

Disadvantagesre that it can be timeonsuming. Reliesonpat i ci pant 6s

they used system.
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3.4 Analysis

Quantitative data is data that is in the form of numbers and within this thesis we
derived quantitative data from the questionnaire study outlined in Chapter 4, and the

field study inChapter 6.

The questionnaires that we distributed in Chapter 4 asked respondents to rate
their answers on a Likert scale, a response scale used to obtain degree of agreement with
a statement. The responses in a Likert scale are treated as ordina¢aatsebwe
cannot assume that respondents perceive the difference between adjacent levels to be
equal . For exampl e, there par tagredi pamd s
0 st r agrep ltoybé different fromd a g raenatée G t. Far thi§ reasomwe applied
nonparametric tests to analyse for differences between groups. As the respondents were
divided into four different age groups, we applied the KrudKallis test (Green &
Salkind, 2008).

In Chapter 6, data was obtained from the field studyeiation to the time
participants spent browsing images, the time wearing the SenseCam and the number of
images captured by the participants. For this study we wanted explore where there were
any differences in these data sets between (1) age grou2)amelek type. One sample
of participants were used in two conditions; a sharing week and-ahaoimg week. A

repeateemeasures analysis of variance was conducted to test for these differences.

Qualitative data is data that is difficult to measure, dowm express in
numerical terms. In this thesis qualitative data was derived from the interview study
(Chapter 5) and the observation study (Chapter 6), for example. This data was in the
form of interview transcripts, transcribed verbatim from audio ndings, and field
notes. To analyse this data | applied an inductive thematic method of analysis. An
inductive approach concentrates on identifying themes that are linked to the data
themselves (Braun & Clarke, 2006). The inductive approach begins ville
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transcription of the raw data and multiple readings of the text. This is followed by
coding, which involves putting a label to units of interest in the text (words or phrases)
and interpretingneaning about the unit of texThese segmentseaput into appropriate
categories and a memo is written about the category. This approach allows for patterns
to emerge and links to be made, identifying themes and making conclusions about the

findings.

In qualitative research and analysis there ispibiential for interpretative bias,
because the researcher is instrumental in both data collection and data interpretation. A
method that was used in this thesis to reinfortte objectivity andvalidity of the
findings was to include multiple coders anwsschecking. These coders included

myself and a second PhD research student.

3.5 Summary

In this chapter | provide an overview of the usentred design approach applied
to the design of the proposed intergenerational lifelog browser. Each stagelesitive
process focused on answering questions in relation to the role of the browser, the user
experience and the functionality of the system. These questions are answered through

rigorous methods, such as questionnaires, interviews and evaluationdolldweng

chapter begins the process, exploring the

guestionnaire study.
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Chapter 4

%@DI 1T OET C /1 AAO AT A 9]
Technology Experience in Everyday
Life

4.1 Introduction

There has been a simultaneous developmersiociety between the growth of
older populations and the prevalence of technol(@yuma, Fozard, Bouwhuis, &
Taipale, 2007) It is a natural progressiomdt technology is proposed agatential
solution to tackle issues concerned with a rapidly aggiogulation. Assistive
technologies and information communication technologies (ICTs), that address the
physical, cognitive and social aspects of ageing, have the potential to enable older adults
to live independently as they age, increasing their qualiitije and reducing healthcare

costs.
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Society is becoming increasingly reliant on technology and the necessity of using
ICT to access certain services is increasim@is reason, coupled with the potential of
independent living technologies, meansitiucial to ensure these systems are designed
in such a way as to betuitive and thus approachable folder people. However
potential barriers to technology use by older adults, such as physical, cognitive and
sensory problems, can result in increasemplexity in designing technologies that they

can and will use.

The main purpose of the research presented inctapteris to understand
peoplesd | ifestyles, how people of differe
a consequer; bette understand how we catesign newtechnology that is accessible
to and acceptable for oldedalts. | present findings fronthe requirements gathering
process- a questionnaire study which was conducted in the year 200@. gdal of
which was to gaugeepopl es 0 experience, subjective ¢
techndogy. This questionnaire helpéal answemmy first research question, focusing on
what technologies older people are currently using for their daily activities compared to
their younge and middleaged counterparts.lt is also concerned with ascertaining
where technology is used, how frequently it is used, as well as lifestyle factors that affect

access to technology and technology use orusen

4.2 Method

The study used a questionnairmethod to gather information across four
different age group&o viewthe questionnaire see Appendix Brhe questionnaire was
divided into two sections. The f i r st section was concer
experience with technology and the typédezhnology they use to complete everyday
tasks, such as shopping or communicatidhe second section related to the attitude of
the participants towards computeiSome of the questions included were influenced by
the technology and computer experienguestionnaire deloped by the CREATE
Center Czaja et al.2006) and the Computer Anxiety Questionnaff@AQ; Heinssen,
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Glass, & Knight, 1987) The questions taken from Czaja et al. (2006) related to devices
used to support activities (questiond B Appendix B). These questions were updated
and adjusted to suit an Irish population (e.g, changing cell phone to mobile phoae).
questions taken from the CAQ can be found in Appendix B, questiorRE8ponses
were structured on a Likert scaling systand analged using nojparametric testsAs

there were more than two age groufs)skatWallis tests were used to explore whether

there were significant differences between variafdessussed in Chapter.3)

The participants were recruited through alveatisement sent to universities,
community centres and various organisations in cities around Ireland involved with
older adults. Snowball sampling was used whereby participants were asked to send the
questionnaire to one other persoffhis method praded access to participants who
were not a member of these community centres or organisations. Although the sample
may not be truly representative of the populatiamich may be obtained through
random sampling, this method was suitable for this studyprtivide a general
understanding of p e o pHisesdbmsethad ssealsoodiscussesl anh n o | ©
Chapter 3 In total 237 people responded to the questionnaire (mal83, femalen =
154). The participants were divided infour age groups; 129 yars (n= 63), 3049
years (n= 65), 5364 years (= 61) and over 65 years €48). As these sample number
varied, the findings represent a percentage of the total of each age group, rather than the

overall sample.

Participants were offered the choicecoimpleting the questionnaire online or in
printed form.As the questionnaire took approximately-ZD minutes to complete, the
printed form was offered for those who could not commit this time in one sitting, and
the printed form also accommodated to peapho did not have access to a computer.
Accessibility issues for the questionnaire daswere considered in terms thfe text
size, the spacing between questions and respoasésthe length of the individual

questions.
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4.3 Results

In this section | premnt myresults focusing on (1) Internet, ICT and mobile
phone experience; (2) Anxiety towards computers and (3) Use and attitudes towards

everyday technologies.

4.3.1 Internet, ICT and mobile phone experience

4.3.1.1 Internet and ICTexperience

To investigate the leVeof Internet experiete between the four age groups |
asked the participants to repavhether they had used or would like to use different
Internet features, such as email, online banking or voice calling (e.g. SKiipe)nost
popular Internet featuresised by all age groups were email and Internet search
applications, followed by photographic applications (Bagure 4.1). Very few older
adults (65+ years) said that they stored music on a comjaumigronly 1% of this age
group said thathey would want to. It was found Internet voice calling was the most
popular of the Internet features that participants said they would like to Nee-
parametric tests showed that there were significantrelgeed differences for all
currently used Internet features (95). There were fewer differences between the

younger age groups (4 and 349 years) except for Skype use.
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Internet Features That Participants Currently Use

100%

W Ernail

B80%

M internet_Search

M Online_Banking
60%

W Skype

B Online_Shopping
40%
W Online_Bill_Pay

Percentage of Participants

20% W Storing_Photos

Storing_Music

0% W Online_Mewspapers

18-29yrs 30-49 yrs 50-64 yrs B5+yrs

Figure 4.1 Internet features that participants currently use (non-normalised data)

Although older adults typically have less experience using the Internet and ICT,
this does not imply that they do not own a computer or that they are not willing to learn
how to use them.Therefore,l was interested in learningvhether people owned their
own computer, or if not whether they used one in another location and what level of
training, if any, they would like in order to learn how to use computers. When asked
whether they owned a computer in their home, 95% of pemgad 1829, 98% aged 30
49, 80% aged 564, and 50% 65+ years and over said that they did own a computer.
Unexpectedly, the over 65 age group were the only age group to show an interest in
owning a computer ithey did not already have onélalf of thisage group did not own

a computer but 23% said they would like to own one.

With regard to training, nearly three quarters (72%) of all participants said that
they woud like some level of training.More people in the older groups said that they

would like a higher level of training compared to the younger age groups. This is very
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encouraging feedback as, although individuals in the older groups are less exposed to

computer use, they expressed a keen interest in learning and developing their ICT skills.

4.3.1.2 Mobile phone experience

Research has shown that older adults are less likely to uséerpbbnes than
younger adult§Cullen, Dolphin, Delaney, & Fitzpatrick, 2008\With a multitude of
mobile phone features currently availableras interested in knowig to what extent
people are using various features on their teghinones. &ticipantswere askedo rate
whether they had ever or would like to use various mobile phone features including; the
call function, text messaging, camera, picture messaging, faternet, Bluetooth and
music functions. The participantsd respon

messaging were the most frequently used functions for all age groupsgisest.2).

The 5064 age group used ledsinctions than their younger counterparts,
however the utility of the camera function and picture messaging was relativelyAigh.
further drop could be seen for the oldest age gradply 20% of the over 65 age group
said that they used the camera fiorcton their phone compared to 70% in the680
age group, 91% in the 3 age group and 82% in the-28 age group.These results
are consistent with previous research st uc
phones is limited to basic funetis such as makingalls and sending text messages
(Kurniawan, 2008) A limitation of this study however is that the participants were not
asked whether these features were available on their phone. For example, the older
adults who did not use the caméuaction may have had an older version mobile phone

that did not offer this feature.
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Mobile Phone Features That Participants Currently Use
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- 30% B Call Function
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ﬁ 30% M internet
20%
& Bluetooth
10%
Mp3
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Figure 4.2 Mobile phone featuresthat participants currently use (nhon-normalised
data).

4.3.2 Anxiety towards ¢ omputers

It is often cited that anxiety and unfamiliarity are two common factors ofusen
of technology amongst older peopld=or example, Jay and Willis (1992xamined
ol der peoplesd attitudes toward computers
found thatexperience modified attitude. However, previous studies have shown that
older adults are more likely to report feelings of anxiety toward congpuatenpared to
younger peoplgBjorklund & Bee, 2008) Similar results were found ithe current
study of amiety toward computers which included questions taken from thepQter
Anxiety Questionnair¢Heinssen, Glass, & Knight, 1987Participants who had access
to a computer responded positively to the statements in the questionnaire, however there
were no dferences between positive and negative responses for participants who did
not have access to a computeFor example, irFigure 4.3 it can be seen for the
statemenfil f ear maki ng mi st dghkreisa progssive increasea n n ot
in the percentage of participants who owned a computer providing a positive response

whereas there is not obvious pattern for those who did not own a computer
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| fear making mistakes that | cannot correct
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disagree agree response

Figure 4.3 Computer Anxiety Questionnairer esponses t o the staten
making mistakes thatlcma not correct 0.

Non-parametric tests showed that there were significantelgted differences
for; not being confident of being able l@arn computer skills, feeling apprehensise
fear of making mistakes, feeling ¢ not needing to use computees)d being unsure
how compuers would benefit them (where p < 0.09)hese results were derived from
al | sampl es, those who had atdnegsneraltheo a co
older group felt confident that they could learn how to use a computer. For example,
59% felt they were confident in learning computer skills while only 12% felt they would
not understand computer terms and jargon. Only 14% were afraid of becoming
dependent on computers whereas 80% felt that anyone could learn to use a computer if
patient and motivatedThese results were derived from all samples, those who had

access to a computer and those that didnot

54



4.3.3 Use and attitude towards everyda y technologies

4.3.3.1 Technology use for everyday tasks

It was of interest to understamdw people use technology to support everyday
tasks, such as conducting financial transactions, communicating with people, and
shopping. The responsesceived showed thatare than half (55%) of the participants
said that they conducted financial transactions on a weekly basis. There was an age
related decline for participants who repdrtaily financial transactions_ooking more
closely at the methods it could be selkattyounger participants (43 and 3849 age
groups) were most likely to use Internet banking, whereas older participané! &l
more so 65+ age groups) preferred conducting financial transactior®face with a
banking employee. Automated ®#ll machines were popular with all age groups

however the frequency of use declined with age.

The majority of participants (84%) said that they communicated with other
people on a daily basis, with a slight agéated decline (25% age -P®; 23% age 30
49, 20% age 54 and 16% age 65+)Younger participants (289 and 3049 age
groups) most frequently used mobile phone and email to support communication.
Participants in the 564 group favoured mobile phones, followed by taedline
telephone and emailvhereas participants aged 65+ used the house telephone more often

than their mobile phone, while only a small proportion frequently used email.

The majority of participants said that they shopped on a weekly basis. Older
adults were the least likelg uise technology to support shopping activities, with 60% of
those aged 65 and over never oaéne shopping and 45 of this age group never using
a supermarket setfheckout. Although the younger age groups reported using these

technologies they did notse them frequently.

A moderate 47% of participants said that they carry out a hobby based activity on

a daily basis and 38% said they do so on a weekly Besesparticipantsvere askedif

55



they had ever used devices to support these activities andhavwsdrequently. Again,

older adults were the least likely to have ever used technology to support their hobbies.
The most popular devices used by all age groups were recording and playback devices
(mp3, CD, or DVD player). A digital camera was the secmdt popular device used

and was used most often by younger age groApsmall proportion of older adults said

they played video games (23%), used a digital camera (32%), fithess device (19%), or a

computer for hobby specific use (31%) either sometionesten.

There are many technological options for people travelling from place to place.
70% of the participants owned their own vehicle and mostly drove on a daily basis.
There was no ageelated difference. The youngest age group used public traribport
most frequently and were the most likely to use technology such as Internet travel
schedules, self purchase ticket stations and airport éhsecRarking setpayment was

regularly used by all age groups.

4.3.3.2 Attitudes towards everyday technologies

To urderstand how people of different ages perceive the difficulty of ICT and
household technologiethe participantswere askedo rate on a $oint scale whether
they found items very easy or very difficult to use. These items included a computer,
Internet, email, mobile phone text and call, microwave, digital camera, radio, house
alarm, television and DVD/VCR playerA similar trend was seen for all age groups,
with more participants finding the technologies easy or very easy to use than those who
found then difficult (seeFigure4.4 - 4.7). It was found, however, that as age increased
there was a higher number of respondents who perceived the technologies to be difficult
to use. Surprisingly, one type of technology which seemedcause considerable
difficulty for the participants was a DVD/VCR player, despite this being the most
popular entertainment device used by all age grodpgthough the participants find it
difficult to use, the device is used frequentRerhaps it is &cause of the popularity in
sales, that the usability tfiese devices hdmeen ignored bynanufacturers. Radio and

televisions were rated as the easiest technologies to use. Respondents aged 65+ found
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the radio, television, microwave and the call fumicton a mobile phone to be very easy

to use.

Non-parametric tests were carried out to explore whether there were significant
differences for the perceived difficulty of devices in the home in relation to abe.
results show a significant increase inrqetved level of difficulty with age for
computers, Internet and email use, mobile phone texting and calling, digital cameras and
DVD or VCR player (p < 0.05)There was no age difference for the perceived difficulty
of the radio, house alarm, televisionmicrowave (p > 0.05)There were no differences
between the 129 and 349 age groups and very little differences were found between
the 5064 and 65+ age group$iowever there were significant differences between the

18-29 and 3049 age groups witthe 5054 and 65+ age groups.
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Figure 4.4 Perceived difficulty of household devices for the 129 age group. In this

graph we can see that the majority of respondents found these devices very easy to use.
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Figure 4.5 Perceived difficulty of household devices for the 3@9 age group. This
graphs shows a slight increase in the perceived difficulty of houseld devices, in
particular the DVD/VCR player.
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50-64 Age Group
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Figure 4.6 Perceived difficulty of household devices for the 564 age group. Again
there is an increase in perceived difficulty compagd to younger age groups. The

computer, Internet, cameras and DVD/VCR playershow higher levels of difficulty.
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Figure 4.7 Perceived difficulty of household devices of the 65 plus age group. There is

an increase in perceived difficulty for all devices compared to younger age groups
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4.4 Discussion

Inthisthesis, nder st anding ol der adultsdo | ifesHt

their everyday experiences is fundamental for guiding the desigmewftypes of
technology such as lifelog devicesThe goal ofmy questionnaire study as to explore
the use and acceptance of everyday technologies across different age anoufis
consider how the findings can be implemented into the designlif#log application

The factors that exhibited most prominence from the resuttegfuesionnaire were:
1 A large majority of the older adults either own anguter or would like to own one,

1 The findings emphasised not only the awareness of older adults of the different
types of technologiedut also a willingness to learn how tse them gien the

opportunity,

1 There was a focus on social interaction for the older age group in relation to the
methods that they used to carry out everyday tasks and the technology features that

they were most interested in learning

1 Although there is an agelated increase in perceived difficulty of some types of

technologies, many household technologies maintain intergenerational usability.

I now discuss these findings and their implications for future technology design

in the domain of lifelogging

4.4.1 Technology experience and acceptance

Overall the findings from the questionnaire study showed that a higher number
of younger adults are using more types of devices compared to older ddowtgver,
there was a lot of variance for technology experience aitddattwithin the older age
groups. A large number of the older respondents said that they were confident in their

abilities to learn computer skills and the majority believed that anyone could learn
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provided they had the time and patienddis responseés very encouraging as it shows
that older adults do not feel defeated by the rapid evolution and ubiquitous nature of
technology. The issues that did concern the older group were how computers could be
of benefit to them and not feeling that there wasead to use them. Technology
companies tend to target their products, such as mobile phones or computers at younger
generations emphasising a multitude of functions for entertainment or business
purposes. It is not surprising therefore that older aduésnot aware of how they can
benefit from commercially available deviceSince conducting this questionnaire study
there has been sificant developments fothe accessibility and use of tousbreen
devices such as touckcreen mobilgphones and tabt computers. Recent studies have
shown thatin the United States tablet computer ownership rose from 3% in early 2010
to 19% in January 201@Rainie, 2012) The percentage of older adulegé65+) who
purchased a tablet computer increased from 2% taluidag this time. I outlined some

of the benefits of touchcreen interaction for older users@inapter 2,Section 2.4.2.

One of the benefit:ioted was a reduction in anxiety for older usexsmpared to
interaction with a physical keyboaftymemuro, 204). Inthe currentquestionnaire
study, here were ageelated differences reported for feeling apprehensive using
computertechnology and being afraid to make mistakes. Providing better support for
training such as documentation or visual dematisiis on screen displays couddiso
support this need. rBviding adequate training is key factor for successful adoption
(Charness & Jastrzembski, 2009)

4.4.2 Technology to support social interaction

Throughout the analysis of this questionnaire a common thvessl the
importance of social connectedness and an interest to learn to use communication
applications, such as mobile phones and Internet voice calling (e.g. Skype). The benefits
of communication devices are that they can fulfil a number of roles, inguadsense of
security and peace of mind, connectedness to the outside world and enjoyment.

Although many older adults wish to livedependently in their homg€harness &
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Jastrzembski, 2009%o0cial interaction remains an important factor for everyde§- w
being. The results of this study suggest that the key to a sucdessfinblogy design

for older adultsis to integrate technogy that will support theuser through social
connectednessThe nature of lifelog data means that the images recordexinesnely
personal. However, by providing the user with control over their lifelogs it may be

possible to support social connectedness through lifelogging.

From the currenstudy! have discovered that older adults are aware of modern
technologies, anthany are already using them. It wiasnd that Internet voice calling
and video conferencing emerged as the two most popular features people would like to
use, across all age groups. These findings further highlight that older adults perceive

communicatn technologies as worth learning.

Mobile phones are another example of the popularity of communication devices.
With regard to mobile phone experience, calls and texts are the most used functions by
older participants, with all other features rarely diségain, this highlights the
importance of communicatiorA study conducted by Mallens et al. (2007)ound that
older adults used mobile phones for increased feelings of security and to be reachable.
They also found that perceived benefit was the &rgentributing factor to usage of a

mobile phone by this age group.

Services such as shopping, making reservations and performing financial
transactions are becoming more accessible through online or interactive kiosk methods.
In fact some banks now gnWwork with online banking transactions. Some of the
benefits of these digital services are that they can be carried out in your own time, you
can quickly shop around different stores for comparisons, products can be delivered to
the door and people witmobility difficulties can conduct their bumess from their
home. From the study it wé&sund that younger adults (Z8® and 3049 years) were the
most likely to use technology to support everyday tasks. The 65+ age group were the
least likely, favouringfaceto-face transactions.Agai n, this highlight

preference for social interaction and connectedness. In terms of lifelogging, these
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findings suggest that older adults may capture a more diverse range of images compared
to their younger @unterparts, as they do not conduct all of their transactions through the

computer, preferring human interaction.

The evidence associating sodiateraction with various healtimetrics (physical,
mental, mortality rates) has been well documented overygears. This association
occurs across the entire age spectrum, but is particularly prevalent in older adults where
there is evidence linking meaningful and sustained social interaction to reduced risk of
diseases and conditions such as deimdW{ang, Karp, Winblad, & Fratiglioni, 2002)
and coronary diseagRosengren, 2004)Despite this, few people realise the health risks
associated with social isolatiolommunication technologies are a way of maintaining
existing social connections as well asilitating the creation of new onesSuch
technologies have huge potential to increase the wellbeing of older people, without
being perceived as me d i c &hisllagck oh esscziateda r y
stigmatisation, coupled with the fact that survegpondents in the older age groups
expressed an interest in communication technologieseases the likelihood that

technologiessuch as the SenseCanil| be both accepted and adopted.

4.4.3 Intergenerational usability of household technologies

Consideringthe needs of older adults when designing technology increases the
accessibility and easé ose for all usersHanson (2010pn the other hand believes that
understanding the strengths of the older age group, rather than focusing on weaknesses
and disabities, should be the way forward in technology design for older pedjie.
example, it wasfound that older adults had little or no difficulty using household
technologies such as the radio, house alarm, microwave or televitlemg these
technologiedo support assistive applications is a potential method to increase usability.

A first step to utilising these household technologies as platforms for other applications
has already been mad€&or example, Carmichael et al. (20lifyestigated the usend
acceptance of a physical exercise application on a digital television platform for older

users. Although there was smnificant health benefit found from using the application
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there was a positive impact on mood and seeihg. TheCASALA centre inDundalk
Ireland is also currently exploring how to use interactive television to increase the
accessibility of the Internet for older adultShe use of touciscreen tablet computers is
becoming commonplace in hobledds. Researchers #te CASALA cente have
observed positive results from older adult iPad training classeslation to older
adul t 6s i nt er iefudncing tiheluseecohtbese dess in thesr edependent
living smart homes (CASALA, 2012)

Usability is not always a predictof frequency of use. Interestingly it wisund
that although DVD/VCR players were the most frequently used device for
entertainment/hobby purposes (when compared with computers, video games, digital
cameras or fitness devices), accordinthexespondets they are not necessarily easy to
use. All age groups reported having difficulty using this devideéis finding suggests
that even poorly designed technology will be used if the functionality is found to be
useful. However, with good design and traig documatation, technology in the home

should be accessible to all users.

4.5 Conclusion

By identifying current practices, problems and preferences for everyday tasks we
can design technologies that can offer supporetipje within their lifestyles.The aim
of this questionnaire study was to gain an understanding of what technologies people are
using or not using, and what factors influence their experjéhus addressing Research
Question 1 A significant amount of information was gathered in redatito these
factors however there were three prominent findings that influence the direction of this
research.l have focused these findings on the older sample of respondents as they were
the least likely to use technology and the most likely to haffeudty using everyday

devices.
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Firstly, we learned that there was a strong motivation to either learn or to
continue learning to use computers by the older group. This finding is encouraging for
my research as it suggests that older people may notussadto new technologies,
such as lifelogging devicedt wasalso found that social connectedness influenced how
the older group used or would like to use technology, with applications such as Skype
being of great interest to the older sample. Furtbeemt was shown that systems
which eliminated the need for social interaction, such ascheltkouts, were not used
by many older respondents. This finding suggests that older people would be more
interested in learning to use new technologies thatstggb social interaction and well
being. This is important when considering lifelogging devices and applications as
lifelogging may be considered a private and personal activity. Finally, the questionnaire
results revealed that many household technadpgiech as microwaves and televisions,
maintained their usability across all age grougdaving an understanding of older
adul tsé capabilities can help us to unde

maintain intergenerational use.will discuss thigurther in Chapter.7

These results inform us of the feasibility of introducing new technology to older
users. In this thesisexplore the use of lifelogging technologies for older users. The
results have also suggested that focusing on the sociatasgea lifelogging system
would increase older user interest and acceptance. In the next dhaqitare current
practices for lifdlong collections. | investigate the motivations behind collecting

different items and the social aspects behind theityc
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Chapter 5

|dentifying Motivations for Life -long

Collections

5.1 Introduction

In the previous Chaptet i nvesti gat ed ol der and vyou
technology. It wasfound that although younger people were more likely to use different
types of technlogy, older people showed a significant interest in learning how to use
them, particularly those that supported social connectedness. To explore how we could
support soci al connectedness through | ifel

current pratices for lifelong collections and to what extent social factors are involved.

Creating and gathering artefacts over our lifetime is a typical human trait and
family homes are central for storing sigecollections. Petrelli and colleagudasssified
menentos found in the home into three groups; public, family and persad@8 (

Public mementos are those that are displayed in public rooms where visitors are

66



welcomed andhre usually displayed due to aesthetic quality. Family mementos on the
other handare displayed in rooms where the family spends time together and represent
the relationship between family,pamsomdbers (
mementos are items that are meaningful to the self or to long past events, such as
trophies forsports achievements. As Petrelli et al. points out, mementos, particularly
digital mementos, can be hidden in folders or boxes and are not initially valued as highly

as those on display. Often childhood mementos are boxed and put into the attic so that
they can be rediscovered at a later stage either by the person gatedahem or their

family. Ot her 6hiddendé items might include ol
receipts and medi cal certi fi cat meddifestylb.at bui
It is interesting to consider these everyday mundane items that people choose to collect
and keep. Although these items may not be on display in the,hiwee hold
significance either to the past or to the future. Clearly, in the cootdkis thesis, it
behamvesus to identify the types of items that people collect, or have collected in the

past, and then explore the reasons for collecting them.

In a field study exploring physical and digital household objects Kirk and Sellen
(2010) identified six values that people in a household place on their archived objects.
These were: 1) defining the self, 2) honouring those we care about, 3) connecting with
the past, 4) framing the family, 5) fulfilling duty, and 6) forgetting. These values
expain the importance that people place on items and the reason why they keep them.
The value of objects often changes over time, increasing or decreasing their importance
to the owner. Understanding the motivations for why people collect or throw away the
collections may further inform us of the changing value placed on items. To better
understand themotivations behind lifdong collectionsseveral factors need to be

consideredFor example:

1 What are the reasons far @against collecting items ovelitetime?

1 What are the triggers for reviewing these collections?
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1 Understanding this,dw could a lifelog application be designed to accommodate

older and younger family members?

These questions combined form Research Question TA. address these
questias | carried out an interview study with both older and younger participants
wasinterested in what lifdong collections the older and younger participants possessed
and how they used or intendeduse these collections. | wagerested in inter@wing
both age groups to understand whether any age differencesaagist sQ whether these
differences relate to the type of object collected, the motivations for collecting or

discarding them, or the triggers for reviewing them.

5.2 Method

5.2.1 The study

Toex pl ore peopl eds mot i vgitemsothraghdubtmeir col | e
lives | conductedsemistructuredinterviews with two groupof participants; older
adults and their adult childrenln retrospectit was irrelevant to the study that these
paricipants were family members as the questions were not directed towards family
issues. The participants were asked questions about themselves, their motivations and

their practices.

The interviews were carried oTUhiswasndi vi ©
to ensure thathe participants were comfortable throughout the interview and also to
allow the home environment to act as a memory support to help answer questions
regarding their collections. The inte&gws normally lasted 45 minutes arall
interviews were audio recorded. The participants were asked a specific set of guestions
however if a participant mentioned a new topic then this subject was further explored
(to view the interview script see Appendj. Examples of the types of quests that
the participants were asked includési:there anything that you keep or collect either
now or in the past? What are your reasons for keeping these items? Where do you keep
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them? Do you ever take these items out to look at, thedhif so why?Do you ever
show these items to other people and if so how? What would you like to happen to these

items after you pass away?

5.2.2 Participants

In the previous chapterstudied four different age groups,-28, 3049, 5065
and 65 plus years. It wasund from the results afhe questionnaire study that the main
differences were between the two younger age groups and the two older age groups.
Therefore, to simplify the research process, from this gbaparticipants are divided

into two age groups, 189 years and 50 plus years.

Table 5.1 Participant demographics including gender, age, mobile phone, computer

and Internet use, and computer experience.

Younger Older
Gender Female(r= 6), Male (n=4) | Female(r= 6), Male (n=4)
Age (average) 29 yeas 62 years
Mobile phone Yes (n=10) Yes (n=10)
Computer Yes (n=10) Yes (n=9), No (n=1)
Internet Yes (n=10) Yes (n=9), No (n=1)
Computer Experience 4 (very familiar) 3 (familiar enough)
(average on Likert scale 15)

n = number of participants;

Likert scale 15 where 1 = Never used Computer and 5 = Expert Computer User

A total of twenty people participated in the interview study. This included ten
older adults (4 male and 6 female; age75) and ten younger adults (4 male and 6
female; age 2835). The participants were recruited through acquaintance. Each older
participant was a parent of one of the younger participants. Three of the younger

participants were living in the family home witheir parent at the time of the study.
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Two of the younger participants had children of their oi.of the participants owned
a mobile phoneand all but one (older participant) owned a computer and used the
Internet. On average the younger partictpaielt that they were very familiar with

computers and the older participants felt they were familiar enough #béeb.1).

5.2.3 Data analysis

Audio recordings of the interviews were transcribed aralyaed. lusedthe
qualitative research approach ofductive thematic analysis to examine thdata
(discussed in Chapter.3)Thematic analyses focus on identifying and describing both
implicit and explicit themes within the da{&uest, MacQueen, & Namey, 2011A
large number of codes were generated from the interview diiial coding was
carried ot by separately by a PhD researasrwell as myself. The relevance of these
codes were then discussed and agreement on the final coding structure was met. These
codeswere then compared for frequency, andocourrence. Memos werritten for
each code and the relationships between codes were visually orgasiisgdaffinity
diagramming Kloltzblatt, Wendell, & Wood, 2005seeFigure5.1). | identified several
themes, each containing subthemes to help understand motivationge flamg
collections Theresults are presented in three partsnte¢ivations for collectingtems
motivations against lifdong collections; and finally therijgers for revisiting

collections.

Figure 5.1 Affinity diagram of themes and subthemes using yellow stickyotes.
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5.3 Interview Findings

The results presented in this chapter highlight the reasons whyepealfdct
items thoughout their lives, and also the relationship they have with these items. The
level of attachment that people place on items is interesting in the context of lifelogging.
For exampl e, some col | ect ifo(chddhoode miveesgye nt a
etc.) and are important because of this association. Collections can also be associated
with a single experience, such as a first date. Other collections are functional, reminding
people or stored just in case it is needed. séHadings have significant value towards
informing why visual lifelogs might be stored. Another aspect is how people manage
their collections. The findings outlined in the following sections show howlpeteal
with space limitations, both physical dardigital, filtering, deleting and discarding
information that does not have significant value to them. In terms of lifelogging,, the
management and display of images is complex due to the large quantity that can be
recorded by a wearable device. Theuhlssbelow go some way towards understanding

how this can be achieved.

5.3.1 What were the motivations for collecting?

53.1.1 Overview

The focus of this study was to understandatvmotivated people to collect
particular itemghroughout their lives. | wasgterestedn why the participants collected
artefacts, what they did with them and what they intend to do with them in the future.
Anal ysis of the participantsd responses
memory support, sharing, precaution, sentimam family background. Table 5.2
outlines these rgups and divides them into subgrowpish a brief description. how

discuss these groups in more detail.
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Table 5.2

Themes, subthems and description of motivations for lifelong collections.

Motivations Subthemes Description
Memory Support | Reference Collecting informatia to refer back to. Expected to
used (e.g. the cost of monthly bill
Remind Making a record of past or fut events to remin
themselves of it
Reminisce Items that support individual or social reminiscing
past events
Reflect Il t ems t hat support ref
experiences
Share Inheritance Items that have been passed down from deceasaly f
members or that are collected by individual to pas
others
People People with whom collections are shared (e.g. fan
public)
Third party ltems that may have more significance to third pi
(e.g. old photograph of cousin as a baby)
Privag Preferences for items to remain private and personal
Precaution Personal Collections to have just in case someone w
information related to item or the person/place/evet
relates to
Official Official documents collected just in case they aredeel
again(e.g. divorce documentation)
Sentiment Significance | Importance of collection to the person
Attachment Emotional attachment that exists between person

collection

Relationships

The people that are linked to particular collections
therelationships they have with the individu@lould be
person from the past that they do not have contact
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(e.g. expartner)

Identity The representation of 1
particular time in their lives

Family History Information gathered concerning the history of
Background family
Accuracy Authenticity of the information gathered

Contribution | Level of contribution from family members

Published Published books, newspaper articles etc. related tq
documents family history

5.3.1.2 Motivations for collecting

Memory support

Memory was a key motivation fdife-long collections for all ofthe participants.
This was not surprising as research has shown that mementos such as photographs are
successful aids for both retrospective andspective memory. The participants
described the way in which their collections supported memory through referencing,
reminding, reminiscing and reflection. Rbe participantsreferencing was used to find
and verify information from the past. Some tbis information was for practical
purposes. For example in one case the participant wrote down the days he took as
hdiday leave from his job and another participant colle¢techouseholdbills so that
she could compare them from one year to the nBstrticipants also commented more

generally on how experiences can be forgotten without having a record to refer back to:

ASuch a | arge portion of your || ife 1is
have ha. |fparela endle) age 35)

Collectiors such as souvenirs and photographs acted as remifmiepast events

whereas appointment diaries and calendars for exangpiended participants diiture
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events. People whehared the same experiences <cou

memory by talkingabout the event:

AYoudd remind each other [siblings] of
the way people reacted, you Kknow. The

(part.20, male, age 54)

Reminiscing is a purposeful form of remembering experiences ipaseand can be
personal or sharedFromthe currentinterviews it wasound that kared reminiscence
was most common between family members to compare their experienoogsared
with other social groups such as friends or colleagué®r example one fothe

participants said:

~

il would reminisce with my sisters and
because his impressions would be different because he was the only boy and
they woul d.(pare2, fdmale,fage6& nt 0

Artefacts such as photograplssipport reminiscence by triggering a memory and
stimulating conversationThe artefact itself may not have a diredatienship with the

past but it is what the artefact represents to the owner that is meankwfeixample,

one of the participants wlof a painting he bought of a canal because it reminded him of

his childhood. He remembered his mother warning him to stay away from the canal but

it was the first place he went every day after sch&milarly, collections can support
reflectiononoe 6s | i f e, experiences and identity
they have changed in their appearance, their thoughts and the people that have come and

gone throughout their livesFor example, one of the older participants:said

ASometd amersi da. . . even sort of....it hel
that time and how you were, and like you know, maybe as well how young
you were. | suppose you see all the stages of your life through the things you

k e e (part.8, female, age 61)
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Share

Collecting items to share with other people was also a motivation for
participants. Inheritanger passing items down through a famiyas one form of
sharing. Some of the participants had inherited items from family members that had
passed away. Thesdefacts were meaningful to them because of the relationship with
the items previous owners. Other participants collected items with the intention of

passing them on to their children in the future:

il started to coll ect nilynhiwoglsbemuah e so si
better at keeping things,(payt8 temdenow, f or
age 61)

The act of passing important and meaningful artefacts to another person highlights the
closeness of the relationship, the trust and responsibiligking care of something that

was cherished by another person.

The relationships that people had with others determined the types of items they
shared. Family sharing was the most common and significant for all of the participants.
Items such as phajeaphs and videos that illustrated experiences, events or young
children were most frequently shared within family groups. Groups that people shared
their collections or lifeloggtravel blogs, Twitter feeds etawith also included friends,
work colleages, online social network friends and public Internet users. Items that
were shared with friends were personal and most often related to a shared interest or
experience. Items shared with work colleagues, social networks and public were less

personal, bt also related to shared interests and experiences.

Third party involvement was a topic that many participants brought up. This was
in relation to other people capturing a record of events that involved the participant or an
item that the participant hatlatwas a record of a third party. For example, onthef

older participants told about a family gathering she had recently attended where they met
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with family they had not seen since childhood who had photographs from this time that

the participant dil not know about:

AWe had a family gathering a few weeks
people brought things .(pdrtdl, femateuagewoul dnodt
56)

Privacy was also a common theme when the participants were asked about
sharing, particurly for collections which contained past opinions and thoughts such as
a diary. None of the younger participants who had written a diary wanted future
generations to read. itThe participants said that when they wrote their diary they had
never intendedther people to read it and would still never want anyone to read it in the

future
Al f | die they can(pal.g fetnaleraga28)t o smi t her e«

Al t hough the participantsod own diaries wer

showed anriterest in reading their parents diariésr example, one participant said

A j uaksiftit washme, if | found myaimés di ary | woul d | i
through...like not to read her personatdepth life stories but you know it

would be nice to have a red of what she did thisday ortiat ( part . 5, ag
28)

Appointment diaries were considered to be less private however and were often shared
with friends and family. This was mainly for ease of organising events and activities
between people. These shéheppointments were recorded either using wall calendars or

appointment notebooks made available in the home, or through shared online calendars.

Precaution

Documentation was another form of collection that emerged with both groups.
Apart from the youngst participant (aged 20), all of the participants kept official
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documents. The length of time that the documents were kept depended on their
importance or the likelihood that they would be rexbak a reference in the futuré&or
example, for one ofhe younger participants it was a medical condition that motivated

him to collect his hospital records

Al keep all my medi cal i nformation beca
So everything from the epil.¢atlg, i s all

male, age 25)

The primary pygpose of collecting documentatios to act as a record for an official
process, such as getting a mortgage, a legal claim, or purchasing merchandise in a shop.
It wasfound from talking tathe participants thatn some situatins the significance of

the documents change over time from beirgjnaplerecord to becoming significant
memento. For example, in the current stadge ofthe participants saved receipt items

that were related to happy events, such as the bill ferdalivg,or a receipt from a sky

dive. One of the most common reasons given for keepiageitems wasas a
precautionjn case it was needed in the future. This was more often for official items
such as medical, legal or financial documents, but persmtiactions were also kept
should angne ask for them in the future. Onetlod participants explained that sivas

advised to hold on to her legal documentation after she was separated from her husband

in case she ever needed to return to it:

~

nl w bawuel kdpt a lot of things from the time | was separated; again |
have all...bills and all from the time. And again somebody once said to me
to just keep t hem, you know, sort of [

female, age 61)

Sentiment

Written memetos were classifiedto include any form of message that has
personal meaning to the participants, either physical or digital. Physical mementos

included those that were sent from another person such as letters or postcards. These
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often had sentimental tathments if they were from loved ones, particular those that
were now deceasedviany ofthe participants, both younger and older mentioned letters,
cards or postcards that they have saved because the person who gave them was
important to them and had pa&sl away since. One tie youngerparticipants, for

example toldf her written mementos from a loved one

il have some postcards that do mean a
away when | was about ten, | have a postcard from him and he wrote a big

long me s s a.dpart.1d,mMmale, age 29)

The handwriting of the sender was a particularly important component of these
messages. Other written mementos included diaries, either personal diaries where the
participant expressed their feelings, or diaridseme the persowrote down activities

they engaged iand the places they went. Digital messages were also considered to be
meaningful to participants. This included emails or text messages that were sent to the
participant peticularly if the subject mizer related taa happy event or if the message
was from a person who rarely sent them. For the participants who had sent letters or
emails home when they were abroad for a long period of time, they found on their return
that when the messages were corabithey created a log of their experiences that they
wanted to keep for themselvesAlthough the intention of the letters were to
communicate with their family at home and keep them updated on activities, after time
the meaning of the letters altered, mating the participants to reclaim them as resord

of their own experiences. Lifelogging, in the same way could support communication
and sharing of experiences between family members for-srart use, while at the
same time acting as a record of eventgch people can return to at a later stage in their

life.

People were motivated to collect and keep items because of the meaning attached
to them. Collections were deemed significant because they represented memories for

the owner where other people vidmot see value:
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ATheyodre your treasure, theypatld yours.

female, age 51)

Attachment to items was often strengthened with timesoabise of the event or person
to which they relate. One dfie participants told thishe kept his wedding bill and over

time the attachment to this item became stronger because of the event that it represented

AWebve stildl got the one of our weddi ng,
just something we have...we never really thoadpout throwing away. The
|l onger you keep it t he mor e(pag.IBu sort 0

male, age 64)

Relationshig were represented through collections such as scrapbooks or items given as
gifts between people. They also represented thaivi dual 6s i1 dentity,
were in the past and the person they are now. Collections were used, particularly by
participants that were parents, as a catalyst or aid to tell their children about their

younger selves:

Al 6d | i ke t has theirtmothesbeatas anpersomwhb was young
|l i ke they are and was going through al

(part.8, female, age 61)

Family background

Throughout the interviewsdsked participants to talk about any collections they
had that relad to their family history. Photographs were frequently mentioned by all
the participants as recorded items and verbal family stories forrecared
information.  Verbal storelling was the most common method and included
participants telling storie® younger generations or participants telling friends stories

about their family:
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~

Al 6d talk about any stories | have for
child. Always and always did. You know they loved to hear what you did
when you were small. Whgou played when you were small. What trouble

y 0 U g a (parti 1t, female, age 56)

In some cases family stories were recorded through diaries, as part of writing courses or

to intentionally pass onto children or grandchildren.

Each of the family goups had access to a family tree that was either created by
them or by another family member. The level of information varied greatly between
participants with some only having nasrend dates and others including photographs,
birth/death certificates, ewspaper clippings etc. The type of medium also varied
between paper and digital versions. The older participants had more interest in their
family tree compared to the younger group. This may be because they feel a
responsibility to their children toggs on this information, an interest in the family
history for themselves or as a wiayrecord the life of loved ones that have passiédr
exampl e, one of the younger participants

experiences with the deati family members

~

A see that with my parents with my gr
three funerals now over the last four or five years of parents of my
parents...and you see that they become very very conscious of...being aware
of...publicising ad evaluating the legacy h a t those people | ef

(part.17, male, age 29)

Motivations for developing the tree varied whereby some participants continued
on from a tree that was already created and others started one, acting on an interest they
hadint heir family background. One particip:
asked to begin an online family tree as part of a computer class. There was also a strong
motivation to pass on this information to children and to preserve the family hessory

one participant said
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Al think 1Ttoés 1 mportant to collect t he
coll ected, to share with other peopl e.
people know where they have come from, you know what | mean? And |

t hi n k alltpartaof thesfamily history and the extended family history.

Where webdve come from, wh(eart20, naleee f amil y

age 54)

An issue that concerned the participants about their family tree or family
background was the accuracy of théormation. Access to family backgrounds were
obtained from older generations, published material, public records such as census data,
or online information. Problems that people experienced were not having older family
members to asko obtainthis information, not trusting the person to tell the family

history accurately or not trusting online resources becdhsecontent appeared

outlandish
Al mean | have | ooked up my fatherds si
There again | got some of the $tuf and | just thought it

| ooked i t(par.p3, nake,l64)n e o

There were various factors that influenced the level of contribution by the
participants towards gathering a family tree and background information. One of these
was the acess to information, where the participant did not feel competent to carry out
the research by themselve®ne of the older participants sdidw she did not use the

Internet so she felt she could not look up information without help from others

Al wdbube interested in a family tree bui
kind of do the research, pbably on therternet or thatt h a t I dondt us:¢

(part.10, female, age 75)

Another reason that participants gave was because another family member kad or i

currently working on a family tree:
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Al would eventual |l y Dbamilyitreetbat nosvésheté d i n wo
have ad wor king on it I donodt see the n

(part.17, male, age 29)

From the interviewst was found that éten ore person in a family conducted the
background research and other family members contributed to this effort with any items

or information they had available.

Public material concerning family background was a source of interest and pride
for the participats. Documents that were published on paper or online, or television
clips were important additions to family collections. For example, newspaper clippings,
dedications to a family member in another

telling the story of the participatst childhood;

AThey did a play on my childhood there
class and they asked me where | lived and they just decided to put a play
together. So | told them about my childhood and the whole faarie ¢o

see it. | . (paat\L% femate, agerbl) DV D 0

It was noted that when the participants talked about these types of items they talked

about experiencing or reviewing them collectively with family;

AMy father wrote a albook land ¢ thinkghatavast ed t o
mainly about his war time. The thing was he did do a diary on that which

we were only | oo.Kparhlg male,age®de ot her dayo

The above themes show how varied motivations can be for both older and
younger people taollect items throughout their lifetime. Often the motivation for
keeping a collection is different from the reasons why they were initiallgcted. Next
| look at the emergent themes frdhe interviews that related to deleting or discarding

collections.
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5.3.2 What were motivations against collecting?

53.2.1 Overview

The reasons why p e difelorgiteins wedetalsokokirgepest o r
to this study. This section explores why collections are discarded or lost and also why
they are not collected ithe first place. The aim was to understand how the collection
and deletion of items can be supportéthe themes, subthemes and a brief description

of eachareoutlined inTable5.3.

Table 5.3 Themes, subtlemes and description of motivations against lifélong

collections.

Motivations against | Subthemes | Description

Loss and Deletion | Death Information that is lost when older generations pass a
Damage Collections that are damaged physically or digjtall
Space Collections that are deleted or thrown away to m
space
Effort Control The control individual has over what is collected or
in the home
Future The intention of the individual to collect items in t
Intention future

Technology | Changingtechnology formats

Identity Self Avoidance of being in photographs or videos. |
Confidence | wanting to see themselves captured at that time in
lives
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5.3.2.2 Motivations against collecting

Loss and deletion

The reasons for the loss or deletion of caitets varied greatly and ranged from
purposeful disposal to unavoidable loss. Dea#is a reoccurring theme for the older
participants where information about the family was lost after the older generation
passed away The problem that people experienogds that once the older family

members were gone, they had no one to ask for information

AWe <canot ask questions now(ppal&cause

female, age 64)

As people become interested in life review and family history when they gdaw, dlis
almost inevitable that the previous generation will be elderly or deceased. Unless this
information is documented in some way it would most likely be st loss of family
mementos was also an occurrence following the death of a family mevhbee items

were dispersed among surviving relatives and could no longer be traced.

The loss of collections was also put down to damage or theft of items. Some
items such as photographs faded naturally with time. However, participants also talked
abou unfortunate incidents that happened in their home that caused their collections to
become damaged. For example, one participant said that all her letters from her husband
were singed when their house went on fire. Another participant told of hergewtétht
was stolen. Not all damage to collections was accidental however. Qine alfler
participants expressed her regret over the damage inflicted on family photographs when

she was a child:

il |l ove photographs. I hsayguagersootme o | d

there were eleven of us. But being kids we tore some of them and

t

(

everything. ... | 6d(ppat® femalefage6d)ave t hem nowt
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Most of the participants deleted or threw out collections because they took up too much
spacepoth physicabnd digital. This was most commuiith official documentsvhere

there was no emotional attachment:

Al 6d pay the bill s an(dart.iOhfemale,adged™ 6 s t he

The participants spok&bout their emotional responses to the loss of cidies.
Regret was a strong theme when it came to missed opportunities for redibediogg

collections particularly following the death of older family members

AYou sort o f regret after they go that
should have d®d them that. Because my aunty who died it must have been

about 18 months ago. She said to me fi
and 106l1l go through all the family hist
those who if you picked up the phone to her kimew you were there for an

hour . You woul dndot get of f. So we neyv
we s houl d.(pad 3 matecagesd)

Today, vdeo and audio recordings ofeceasedlder generationsre rare as
people did not have theceess to technology in the past as they do now. Having a
recording of loved ones when they were alive and well was somethingthibat

participants felt they missed out on:

ATo heamandiyadbs voicel.0dl ddvieove thhmate. c&

t h a(padt.11, female, age 56)

However, me participant spokef the negative attachment that can result from

holding onto items connected to deceased loved ones:

AA friend of mine died and I kept a tex
then my phone was Ibbed. It was the best thing that happened because |

woul dnot have ever been able to delete
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would be guilt or sadness, | 6d have nev
| kind of got closureo n i t as walrld. t ol tdéed ever yevkery

(part.15, female, age 51)

In this circumstance the participant experienced a feeling of relief when the control and
responsibility over the meaningful text message was taken away from her. This feeling
of responsibility and atthment was common when collections had links to

relationships with others:

il dondt want to disregar(prtilBmalep by t hr
age 57)

Effort

Motivations for and againdife-long collections was determined by who in a
household tookcontrol over the collectiondt was found that one partner often took

control over particular collections for the household:

Al really dondédt [keep official document
wasnbdt there | woul de ke e ¢ . (talhé male, | 6d as|
age 65)

For both the younger and older parentsthe sample it was the mothers who took

contr ol over collecting the childrenbés men

AWe definitely have some things from wh

that 6swmotre my wi.{part.18, male)agé5s¥) me 0
In many cases the participants also had no control over the disposal of collections:

~

il woul d throw out hal f of the stuff i

(part.20, male, age 54)
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Although some typesf items were not currently being collected a reoccurring
theme of intention to record in the futumas found The participants claimed that they
would like to or feel they should make a record of instances in their lives. The reasons
given for why thg do not currently record these items included not having the time, not
being experienced with computers, and forgetting. The development of technology has
meant that older versions of recording and viewing equipment are no longer used
making old recorohgs redundant. For example, home movies that were once recorded
using a super 8 camera would have once been transferred to a VHS cassette, and then
VHS to DVD and now many home movies are in file format. Transferring to modern

equivalents can take uprte and money:

~

Al plan to organise the photos and | wel
unt il I reali sed t h(past.18 raaleeage58n awf ul | o

For some participants the avoidance of making a record of life events was
influenced by heir selfidentity at a particular time in their lives. For example, some
participants did not take photographs because they did not want to see any images of

themselves:

N

I never take phot (@at9 femaldhage3l) bei ng i n t1

Al h a dty poor gelf Bnage growing up. | never had an interest in

seei ng my.gperll?, mgley age 2P0

One participanspokeof a significant event that happened in her life that prevented her

from taking photographs:

il di d t ake ph artlony fatagp diesl and bstoppedpakingn t

them for a while and then | we nt back
whet her it was just where | was i n my
stopped. I di dnot even wandntback be i n

again and s(pasa.l5 fenthle,age&1) n O
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Again it may be that the participant simply did not want to remember or reflect on this

time in her life.

The motivations against Ifl®ng collections were dependent on numerous
variableswith n a personds | ife, such as the amou
people they lived with or unexpected events that affected their collection, such as theft
or house fire. In the next sectidrreturn to the collections that were saved by the
paticipants and examine the types of triggers that prompt people to review their

collections.

5.3.3 What were the triggers for reviewing?

53.3.1 Overview

In the previous sectiohhave discussed why people collect various items over
their lifetime. This section will dline the reasons participants gave for reviewing their
collections. From the interviews four main triggemmerged discovery, third party,
intention and deatfseeTable5.4).

Table 5.4 Themes, subthemes ahdescription of triggers for reviewing life-long
collections.
Triggers Subthemes Description
Discovery Accidental Come across collections that are put away and had
forgotten

Environment | Something in the environment that reminds an indivig

of particular collections

Third Party Sharing Other people asking to see or sharing their (
collections
Intention Boredom Reviewing collections to fill time
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Memory Reviewing collections to remember particular events

Death Legacy Reviewing or reminiscingafter a person has died
remember their life and share with others

individual 6s | egacy

5.3.3.2 Triggers for reviewing

Discovery

The most common trigger that the participants gave for reviewing their
collections was that t lesthiswisaacidentalawhereotses 0 i t
person was looking for something else and then became distracted by thé&seglife
collections Often these collections would be stored away in locations such as the attic

or wardrobe where they would not be easily faund

~

Anlf | came across a box or something 1in
I would be amazed again at t{@ak2, bits of

female, age 68)

Environmental triggers, such as something on the television, also encouragedtpeopl

review their collections or stimulated conversations between people about events in the
past. For example, one athe older participantssaid that the simplest things, like a
cookery program could remind her radftelher mo

her daughter about the meals she had as a child.

Third party

Another reason given for why collections are taken out from storage is when
third party persons are interested in reviewing theim the example below, it is the
par ti ci p amduésts hesto lnok thrbough her collections
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~

Al have all the kids collections put aw

them for any reason. Like Donéla s t week said to me, 0
photographs of wus in the t&mhmesa cl ub wh
few. So he want (part.dlefemale, agki7® t hem out o

In this situation the participant would have to review her collection of photographs in

order to find the relevant ones for her son.

Intention

With the previiosucsowvemoy ot rangdg edtshi réodd par t
not deliberately think to review their collections. However, the interview findings
suggested that some triggers are intentional and can be motivated by boredom, for
example. One of the participansaid how they take out video recordings of their
grandchildren if there is notig on television. Others toldow they spontaneously

review accessible items, such as photographs on their phone when they are bored:

Al 6d take out t he fiekmandeythrpughothem &l and hayv
was b.qparel@,anale, age 25)

Intention to review collections was also triggered by the desire to remember

events and to reminisce with other people:

AWebd have a | augdad wouerr myh alaprh amtnadls ,.D a
(part.12, male, age 25).

However, collections could be reviewed intentionally to support any factor of memory,
such as remembering the name of a person or the location of a good hotel. Many of the
participants particularly liked to review photographsctimpare how they and other
people looked at different stages throughout their lives. For example, one of the younger
participants, a mother of two children, said she frequently looks through her photographs

to see how her children have changed:
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~

nl l ooking at the ki dmmt3fematelage3s)i ff er ent

Death

The final trigger for reviewindife-long collections that participants experience
is death. The participants who had experienced the death of a loved one told how the
practice ® or gani si ng t he daadcdseseend thgreollectomsdés | e
inevitably resulted in reviewing these items and reminiscing over past experiences,

either alone or with others:

A We wo ull suppbsa araund the time when Mam aratiRlied,we

would have maybe then got out the albums and looked through them. And

you know | suppose when we were tidying through things. And again like

t hat the next thing youodre sitting dow

(part.8, female, age 61).

Webster (999) showed that intimacy maintenance (e.g. keeping alive memories of
deceased persons) is an important part of shared family reminiscence. Webster also
mai ntains that older adults are more |ike
revi e wothedromamityt ad impending death. This may not be limited to the
individuals own death but could also be triggered by the impending death of family
members. For example, onetbé participantsspokeof how he reminisces over his life

with his aged mottre

il |l i ke |l ooking at photographs of when
wedding photographs and the people who were around then, putting names
on peopl e. Because webdbre not too far

when she won(part.20hrealegge 3u n d O
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5.4 Discussion

5.4.1 Changing motivations over time

The changing values and motivations ttied interview participants attached to
their life-long collections could be attributed to the changes in their lives aadgieegnd
develop. In Chapter 2discus ed Eri ksondés theory of the
pass through eight stages of developmitevens, 2008) Erikson believed that
development involves the interaction of biological needs withetaloilemands. Imy
research Ifocus on adulthoodof which Erikson attributed three stages; young

adulthood; maturity and old age. These stages were eviditiimierview findings:

Young adulthood is associated with forming relationships with other people
through friendships or romantic partnershigrikson believed that these relationships
test the firmness of our identity. The motivations for collecting in young adulthood had
strong relations to identity. This was true for the younger adults and the older adults
talking about this time of their Bf The participants collected items that related to them
and their experiences. For example, all of the participants said that they took
photographs at this time. Although the participants said that they shared these
photographs with others, the primagason for taking them was to have the collection
for their own purposes. In other words, the collections acted as a record of what they
did, who they were friends with and how they looked. Two of the younger participants
reportedthat they did not likdéoeing in photographs because they had a poor self image.
In contrast to the other participants, these people did not want to be reminded about who
they were at this time of their lives. Other collections that the participants were
motivated to collect inyoung adulthood were items such as letters from friends or
partners scrapbooks (agairelated to friends or partr&; and artefacts relating to or
inherited from grandparents for example. As onghefparticipantssaid these items

remind you of who gu were at this time and that people liked you.
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As well as forming relationships at this stag®e participants were beginning
their careers, opening up bank accounts, buying a car or house and getting married. With
these life events come large quaestiof documentation. In young adulthood, the
participantsd motivation for keeping these

be needed in the future.

Maturity , according to Erikson, i's Athe col
nex-t g e nEeiksam tas ctedobyStévens, 2008) One of the most prominent
motivations for parents in this stage of the development life cycle was keeping a record
of their children and keeping artefacts for their children to have when they are older. In
contrast toyoung adulthood, the participants at this stage were not primarily collecting
items for themselves. For example, although the participants said that they captured
photographs and loved to look through them, they wanted these collections for their
childrento have and to see their childhood. Cards were kept from grandparents that
parents thought would have significance to their children in later years. Similarly, the
participants said that photographs they had taken, when travelling for example, were
initially captured for themselves but now they keep them so that their children can see
the person they were and the things they did. However, it was not just parents who kept
items for their children, some of the younger adults also kept items, such as the
participant who kept some of her clothes so that her future children could play dress up

like she did when she was a child.

At the maturity stage, the reasons against collecting images increased. For
example, the participants would have moved out of tfaemily home, taking their
childhood collections and then gathering new collections. One of the problems that the
participants faced was having enough space to store these collections. This was true also
with digital collections, as the participants didtronly have to consider their own
collections but also those of their family. The time and effort to collect artefacts was
also an issue, particularly for those who were working full time or had children to mind.

Many of the participants intendéalmake records, such as creating a personal album for
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their children, but these plans were pushed back until they had more time, after

retirement for example.

Old ageis the final stage in the development lifecycle when a person strives for
wi sdom, Aid haendeyatchacti ve concern with | if
(Erikson as cited bytevens, 2008) The participants inthe study were, for the most
part, only at the beginning of this stage. Over half of the older participants were
grandparentshalf were retired and the other half worked game. In the previous
stages, mentioned that people tend to initially collect items for themselves, and then go
through a stage of collecting them for their children. In old age however the participants
were motivated to collect items more generally, for their children, their grandchildren
and future generations. Death was a significant contributing factor for the older adults to
collect or save items. This contribution was threefold. Firstly, thecipants collected
items, such as heirlooms or photographs from past generations. These were often
treasured items such as a watch or wedding band passed on from grandparents or
parents. The older participants expressed regret that they had not renorgefiilom
the lives of their parents, such as recording their voices. Secondly, the participants gave
or gathered information to create a family tree. All of the older participants had a keen
interest in their family history and felt that it was impattéor future generations to be
aware of their family lifeline. Death motivated the participants to gather artefacts
relating to their family history but with death there was a loss of information. The
participantsreportedthat although family stories eave commonly told, at the time they
were not interested in documenting them. It was only after the older generations had
passed away that it was realised that these stories were buried with them. Another
problem the participants faced was being ableust tthe authenticity of the information

obtained, particularly those found through Internet sources.

Lastly, the older participants talked about the importance of documenting life in
some way. This was seen through motivations to update old media & thgmat,

saving newspaper clippings about important world events that happened or collecting
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personal documentation to convey a story
participants talked about how collections that they saved in younger gaalsas the

bill from their wedding, gained significance throughout the years. Over time these
documents made a transition from formal paper work to a record of significant events. It

is through these collections that we can see the person that tteegnaeas well as the

person they became. In the same whayelieve that lifelogs would increase in
significance over a personodos I|ifetime, par

to review their life, conflicts and accomplishments (BirrirC&chran, 2001).

5.4.2 Collections within family groups

It was clear fronthe interview findings that family was at the core of {itag
collections, particularly for the older participants and the younger partisipaith
children of their ownHowever, for d of the participants, sharing and staglling
within the family group contributed to reminiscence, conversations andtfahould be
clarified here again that although each older participant was a parent of a younger
participant, the questions wemet focused towards family. The participants were asked

generally what they collect, what they share and who they share with, for example.

It wasfound that parents, particularly mothers, paid great attention to collecting
items for their children so th#tey would have mementos from when they were a baby,
or in school. Children were a significant motivation for collecting behaviour.
Photographs or videos of children were shared with grandparents and siblings. Our
participants said that they frequentlgnd or receive photographs from family through
mobile phones, online photograph software or printed copies. These examples show
how involved a family network can be in capturing and reviewing collections. Sharing
between families is intergenerationalith each generation sharing information from

their own experiences.

The triggers for reviewing collections were common to the younger and older

participants inthe interview study. The one trigger that stood out was reviewing

95



collections following adeah in the family. It was because of the age of the older adults
that they were more likely to have experienced the bereavement of a parent, sibling or
friend. It is after such events that people must organise the belongings of the deceased,
which in turnprompts stontelling and reminiscence. So here we have two extreme

motivations for collecting, reviewing and sharing family artefacts: life and death.

The main aim oimy research is to design a lifelogging browser that would be
relevant to older adulteand one that they would be interested in using. Our
guestionnaire and interview findings point towards a system that incorporates social
connectedness, family and sharing. In the next sedti@hscuss some of the

implications for the design of such sys.

5.4.3 Implications for d esign

Participant motivations for collectidge-longitems can help guide the design of
a lifelog systemThese motivations tell us why people collect or keep different items
and whathey do with them. For exampla person mighiteep a photograph becausfe
the sentiment attached to ifThey may want to share this photograph with others or
reflect on the past when they see it. There may be many motivations attached to a single

item. Therefore a digitdifelog shouldsupport 8 of these motivations.

In all of the familygroups interviewethere was a person who was creating or at
least interested in creating the family tree. In some cases these family trees were passed
down and developed through the generations. Althouglydheger participants were
less interestedhey did believe that interest would come as they got older. A potential
structure for organising family member 6s
members contribute to their own lifelogs. The fantilge would then be further

developed by future generations contributing their lifelogs.

Although the participants were enthusiastic about sharing their collections with

family, there were also items that were considered to be distinctly personal. ofaeref
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user of a family lifelog would have to have access to their own private accounts from
which they can add certain items to a shared family adcotihe interview findings
showed that collections shared with family members were most likely relattieo

family members or events. Another factor that needs to be considered is who the user
wants to share information with. For example, a user might want to share photographs
of their children with the whole familybut they might want teshareimages 6 a
romantic dinnernly with their spouse. Therefgréhe user should be able to control

who sees what information.

The problems that the participanexperience with their collectiprsuch as
accidental loss or limited space can be both physical arnithldigsues. Storing
collections using a secure cloud based application may resolve some of these issues and
would allow information to be shared or remain private to the u$ée issue of control
i's more compl ex. | n t poese psaatlythadcaimethod fos 6 s i
finding and retrieving items that only they understood. One option would be to create

equal access for inputting and finding this shared information.

As can be seen, the issues associated with shared -fzamsiyl lifeloggig are
numerous and varied.All of these issuesre keptin mind throughout the design

process.

5.5 Conclusion

It is clear from the findings that liflong collections play a significant role in
both ol der and younger peopltthéwluelof itenass . O
and the motivation for keeping them can change over time. For example, many
participants collected souvenirs or photographs for themselves to enjoy, however as time
passed they held onto the collections not for themselves but for dhiédren and
grandchildren to experience. Although the younger participants were at different stages

in their lives, with some still living in the family home and others having left with

97



children of their own, their motivations for IHeng collectionsdid not vary greatly

from their older counterparts. The main agkated difference was that the older group

had more experience with the death of family members. Perhaps because of this, the
older group were more motivated to gather together theirlyfamoilections and to
research their family history so that there would be a legacy to pass on through
subsequent generations. These findings are interesting as they suggest that the value of
coll ections gradual ly evotedfer parsormlruseathep er s o
shared with others and eventually recorded with the intention to pass down to future
generations. It is possible that lifelog data could be collected and used in the same way.
Collecting a lifelog over many years and into ogt avould mean that individuals would
potentially be able to pass on a rich narrative of their lives and perhaps the lives of
family members before them. However, we first need to understand whether an
individual would want to lifelog. In the next chapteof this thesisl aim to identify

whether older and younger adults are motivated to lifelog for either their own personal

use or to share with others.

98



Chapter 6

Sharing versus Personal: Investigating
Older and Younger PAT P11 AOG6
Motivations for Lifelogging with

SenseCam

6.1 Introduction

In the previous chaptdridentified through irdepth interviews with older and
younger adults the types of kfeng collections people have, their motivations for
collecting and discarding them, and the triggers for reviewing thatections. It was
identified that some ageelated differences existed for the type of collection, particularly
between physical and digital collections, with the younger participants storing more
items digitally compared to the older participants. fé@gnces for motivations to collect
items were influenced by experiences throl
child, buying a new house, or the death of a parent. All of the older participants had
experienced the death of family membersjtgger i ng a review of t

al so the famil yoslbége tpaxangidemy thirdimresdarchi geestiorh apt e
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which askswhether older adults are motivated to lifelog when it is incorporated into
their lifestyle and interests, andsa how reminiscence and stetglling can be

supported by lifelogging.

As explained in Chapter 2eminiscence, the process of looking back over our
lives, is typically associated with old ag@davighurst & Glasser, 1972)and
reminiscence therapyas bee shownto improve the mood of older peop(é/oodset
al., 2005) Reminiscence and stotglling are often triggered by mementos and
collections in the home. Digital lifelogollections also have the potential to support
story-telling. Byrne and Jonef009)investigated the narrative presentation of lifelog
data through cardorting tasks. Participants who were avid lifeloggers were asked to
choose (from their mul tiple media coll ect
specific stories from thelife. The study showed that participants used photographs (in
this case SenseCam images) 50% of the time to support the narration of their experience.
When questioned as to why this was the preferred method the participants reported that
the SenseCam imgas captured spontaneous moments in alikée manner, which
would not be typically taken with manual digital camerasother studyDohertyet al.,
2011) ooked at the types of i mages SenseCam
to them. They fownd thatphotographs portraying social moments were ranked very
highly, n Ti me spent with friends and family. |t

|l ook back, months or years | atero

These studies highlight the importance of reminiscing for peopld aget and
suggest that sharing lifelogs could support reminiscence andtsliong. Some of the

guestions thataim to address in this chapter of the thesis are:
(1) Does sharing motivate lifelog behaviour?
(2) Does sharing influence browsing lifelmgages?
(3) In what manner does sharing lifelog images influence browsing?
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These questionare answereth two phases. Phase 1 focuses on the first two
questions, which investigate through a lorgrm field study. Phase 2 involves a
follow-up observaon study and aims to understand how sharing influences browsing.
The focus of these studies is to understandrRiblethat lifelogging and a lifelog browser

would have in an individual dés |ife.

6.2 Phase 1: Field Study

6.2.1 Method

Themain goal for this study wase determine whether sharing was a motivating
factor for older adult 6s | lbokel atlbathgaderragd b e h a
younger peoplebs | ifel oggi-sehgringocendians.ilmur un
this sectionl describe the tools usad the experiment, the participant profiles and the

study procedure.

6.2.1.1 Lifelogging tools

SenseCam: The lifelog data was recorded by the participantsarmg a
SenseCam (Figure®. The SenseCam is worn around t he
andsisaound the chest area. The SenseCamos
the wearero6s environment t hr o dngehsity amib e d d e d
light-colour, temperature, movement and passive infrared. In addition, an internal timer
automaically triggers image capture every 30 secondsfish-eye lens maximizes the
field of view so that il mages display alm

vision.

The device itself is black in colour with dimensions of 6.5cm (w) x 7.0cm (h) x
1.7cm (d). There are three buttons which include a power button, a privacy button
(which temporarily stops image capture), and an image capture button (which either

disables the privacy button or forces an image to be recorded). There are three small
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lights at the top of the device; a green light to indicate the device is switched on, an
orange light to indicate sensor readinged a red light to indicate that the privacy

function has been activat¢ir particpant user guide see Appendixip

Touch-screen browser. Each partipcant was giventauchscreencomputer to
allow then to upload the images from tHgenseCanto custom browser software
designed (personal contribution) aselveloped within the resarch ted¢@aprani et al.,
201Q see Appendix D.3or details of this design)To manage the high quantity of
images that the SenseCam captures the browser automatically segments ¢sdaninag
0 e v e Anesaipleevent might be eating breakfast or driving a car. These events are
represented by a kdyame imagean imagetakenfrom the middle of eackvent. The
browser interface was designed to accoatedlder users with limited computer

experiencgFigure6.1 and 6.2.

Figure 6.1 The SenseCam wearable camera and browser on touskreen PC
(Caprani et al., 2010)

1 For more information seditp://sensecambrowser.codeplex.com/
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Calendar Navigation

navigation,jmage options to view

Day, date, image count | Key-frame ,
upload andhelp . f events/images
information and user Images for ,
for later time
events

instructions — —

Afternolon

Friday : 1776 Photos  (10:58 AM - 21:47 PM)
08 September 2006 Select the time of the day (Morming, Afterncon, Evening)

Then touch one of the events below to view the photos within it. Mornisg
Show Ca!endarl

Touch the button
above to view
different days

)
o)

Figure 6.2 The main screen ofSenseCam browseused in field study

The browser allowsisers to upload images from a SenseCam connected to the
computer, view a slideshow of images within an event, and navigate to different days
using a calendar functionfhe main conterdirea of the interface dispkyhekey-frame
images for a daywhich auser can select to viemoreimages within arevent The
uploaded images amgored locally on the touescreen computer, and once uplahde
automatically deleted from the SenseCarhe browgr doesiot support online sharing,
therefore 6édsharingé for this study relate
touchscreen system.The image count and frequency of user interaction with th
browser was automatically recorded using time and-stateps. The user was also

given documentation on how to use the browseulshihey need it (see Appendix2).
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Questionnaire: The participants were asked to complete a questionnaire at the
end d each week. The questionnaire was identical for both sharing anghaong
weeks and consisted of two parts. Section one contained 23ateinslatedto the

participantdés experience of wearing the S
the apearance of the device, the use of it and how comfortable they felt wearing it.
Section two contained 15 itenasd related o t he part i cimpeaingt 6s e x
and sharing their lifelog images. This included how frequently they viewed or shared
images, their enjoyment and factdreat influenced their enjoyment (see AppenDi®

for questionnaire).

6.2.1.2 Participants

The focus of the study was on family sharing theretbeeparticipants were
recruited as intergenerational family paifBenfamily pairsparticipated in the study, 20
people in total with 10 older and 10 younger participants. Each older participant was a
parent of or of the younger participant§evereen of the participantsad taken part in
the previous interview study on lifelong colections and agreed at that time to
participate in e present studyFive of the younger adults were living in the family
home with their parentOverall the participants were familiar with technology, with all
of the participants owning a mobile phoaed having access to a computer otelrnet
(seeTable6.1).

Table 6.1 Participant age, gender and access to technology.
Gender Average Mobile Computer Internet Familiar
Age w/ Comp.
Younger | F(6), M (4) | 28 Yes (10) | Yes (10) Yes (10) 4.4
Older F(5),M(5) |58.8 Yes (10) | Yes (10) Yes (10) 3.4

F = female, M= male; Familiarity rated on a-point Likert scale where ¥ Never used a

computer and & Expert.
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6.2.1.3 Procedure

The participants were paired together witieir family member so that there
were 10 pairs of participants with each pair containing an older and younger participant.
The study was conducted over a two week period during which they were asked to wear
the SenseCam and upload their images todbhehtscreen browser. Prior to the study
period the participants were introduced to the technology devices and given time to
familiarise themselves with it. The commitment involved in wearing the SenseCam,
and uploading the images, alongside the limiedhber of devices available for the
study meant that two weeks was the longest feasible timeframe to conduct the study.
Ideally, a lifelogging study would be conducted over a {targ study (months or years)
to obtain a full understanding of lifeloggingotivations and sharing. However, for this

study it was not a reasonable option.

The purpose of the study was to examine whether sharing lifelog data had an
effect on data capture. Therefdrdivided the experiment into two separate weeks; one
sharing ad one norsharing week. The order of these weeks was alternated for each
group. For the Osharing weeko Cadmdorgiart i ci
least two days (this was to ensure that there was data to analyse); however they could
wear theSenseCam intermittently and as frequently as they wantedianted the
participants to use the SenseCam according to their own preferéfbes. wearing the
SenseCanthey were asked to undertake a comnaativity, such as going out for a
coffee, with tleir paired participant (i.e. parent/child). This was to ensure that there

were images captured of a common event for both participants.

Participants were advised that they could share their lifelog data with other
people, either their paired partneramyone with whom they fecomfortable sharing.
They could also choose not to share their images if they did not waAt tbhe end of
the week the participants were asked to complete a questionnaire relating to how they
felt about wearing the SenseCand their experience sharing or not sharing their

photographs with othershar iTrheg weaekd dwase ifd
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sharing week however the participants were advised to collect the SenseCam data for

their own personal viewing.

6.2.2 Results

The results othe Phase Istudy are presented detailing participant interaction

with the SenseCam and browser and supported with the questionnaire findings.

6.2.2.1 Interaction findings

As mentiored in Section 6.2.1.1 the image count and frequency of user
interaction with the browser was automatically recorded using time anestdatps.
This data was used tmmpare older and younger participant interaction for both sharing
and norsharing weeks in relation to tmimber of days the SenseCam was worn, the
number of images captured, the time spent using the browser and the time spent logging.
An increase in the time spent wiggr the Sense@n resuk in an increase in image
quantity. Therefore, mtivation was meased by an increase in recorded data for the
dependent variables (days worn, time browsing, images captured and time logging)
between the sharing and nsharing weeks. Recorded data was subjected to-avawyo
repeated measures analysis of variance hawndevels of age (older and younger) and
two levels of week type (sharing and rmalmaring). All effects were statistically

significant at the .05 significance level. The results were as follows:

Days worn: There was a slight increase in the numberdays that the
SenseCam was worn during the sharing week for both the older and younger group. For
the younger participants the average number of dayglwWg{SD= 1.57,min= 2, max=
7) for the sharing week ar815 (SD= 1.58,min = 1, max= 7 days) fo the nonsharing
week. Older participants wore the SenseCam on avdragiays SD= 1.62,min = 2,
max= 7) for the sharing week ardl days €D = 1.45,min = 2, max= 6) for the non
sharing week. Test of withisubjects effects revealed a signifitamin effect for week

type, [F(1, 9) = 5.625, p = .042]. However there was no statistically significant
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interaction effects between week type and age gréifp, P) = 2.929, p > .05]Figure
6.3 (top, left)displays these eftés. A follow up set of pairedtess were conducted to
compare the means for wesjpe. A significant difference was found for the younger
sample between the sharing anahsbaring weeks [t(9) = 2.586,9.029] whereas no
significant difference watind forthe older sample [t(9) = .361>.05].

Time browsing: The time spent browsing SenseCam images decreased during
the nonsharing week, particularly for the younger adults. For the younger participants
the average time spent browsing v8&s7 minutes SD= 91.21,min= 6, max= 244) for
the sharing week ar@4.8 minutes E§D = 26.79,min = 5, max= 94) for the norsharing
week. For the older participants the average time6sa&minutes D= 76.3,min= 8,
max= 268) for the sharing week a®&8 minutes ED = 52.3,min = 5, max= 169) for
the non sharing week. Test of witkBabjects effects revealed no statistically significant
main effect for week typeF[1, 9) = 1.298, p > .05], interaction effects between week
type and age groupF(1, 20)= .865, p > .05]. Figure 6.3(top, right) displays these

effects.

Images captured: A total of 242,679 images were captured during this study
with little variation between the two weeks27 475 = sharing week, 115,204 = non
shaing week). However there was variation in the number of images captured between
the older and younger participants with older participants collecting a greater number
than the younger group. The average number of images captured by the younger
participants was5336.5images §D = 4104.403,min = 524, max = 13717) for the
sharing week and958.4(SD = 3801.1,min = 793, max= 13519) for the nosharing
week. Whereas the average number of images captured for the older participants was
7411 (SD = 5105.6,min = 2347,max= 18163) for the sharing week aff62images
(SD = 3343.97,min = 2234,max= 10870)for the norsharing week Test of within
subjects effects revealed no statistically significant main effect for week B(ie,9) =
492, p > .05], irgraction effects between week type and age gréifp, p) = .663, p >
.05]. Figure6.3 (bottom, left)displays these effects.
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Time logging: As the embedded sensors within the SenseCam can influence
the frequency of image cape | also looked at the number of minutes that the
participants wore the SenseCam. The participants wore the SenseCam for a total of
64,794 minutes over the two weeks. The average time wearing the SenseCam by the
younger participants waks302.1minutes(SD= 1113.9,min = 188,max= 3915) for the
sharing week and291.8minutes §D = 904.95,min = 213, max= 3183) for the non
sharing week. Whereas the average time the older participants wore the SenseCam was
2076.7minutes §D= 1352.47min = 624,max= 4971) for the sharing week ah808.8
minutes 6D = 1217.8,min = 528, max = 4047) for the noisharing week. Test of
within-subjects effects revealed no statistically significant main effect for week type,
[F(1, 9) =.104, p > .05], interaction effettstween week type and age groug(1] 9) =
.527, p > .05].Figure6.3 (bottom, right)displays these effects.
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6.2.2.2 Questionnaire findings

loutline the results of the questionnai
wearing the SenseCam and their responses for viewing and shariifgltigeimages.
The comments included in this section are

reports.

Wearing SenseCam

The purpose of the first section of the questionnaire was to discover whether the
participantsd® exper iamimpaetedahtir lifgleggimgibehgviour h e S
and whether there were any evident differences between age group and week type. The
areas that were covered included the appearance of the lifelogging device, the usability

and the comfort of the wearer.

Appearance: Participants were asked to rate on a five point Likert scale their
level of preference in relation to the size, shape and colour of the SenseCam (where 1
really disliked and 5= really liked). There was little variation between older and
younger pdicipant responses in both sharing and -sbaring weeks for all three
factors. The participants gave an average rating of 3.27 for the size and 3.45 for the
shape of the device suggesting that they neither liked nor disliked these é5prrts
6.4). Some of the comments made about the appearance contrasted greatly where some
people thoughtifi | ar ge a (fanaledga2®k y @ n d i ostchffeentlgags
35). The colour of the device was rated slightly higher with ammn 3.76. This rating

was supported by the participantsd comment

~

ilt was able to be worn with | ot s of t
mu c h 0 dge26)] e,
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However, some of the problems that were noted included the device moving too much

when worn around the neck and being conspicuous:

~

Al woul dnot want to wear it al | t he
Having young kidsit kept bouncing when | was bending down to them so

| 6d have to age®6).d ito (femal e,

Appearance of SenseCam

5
[+5e]
c
£4
E ]
g M Older_Sharing
g 3 M Older_Non_Sharing
E M Younger_Sharing
E 2 m Younger_Non_Sharing
2

1

Size Shape Colour

Figure 6.4 Participant preferences rating for the appearance of SenseCam (size,

shape and colour; where 1 = really disliked and 5 = really liked).

Usability: Participants were asked to rate the level of difficulty in relation to
wearing the SenseCam, the lights, powering on/off, buttons, charging, remembering to
wear and locating the SenseCam when it is not being worn (whenedlly difficult
and 5= really easy). Again, here was little variation between older and younger
paticipant responses in both sharing and-sbaing weeks Overall the participants
found the SenseCam easy to (Bigure6.5). Wearing the deviceM = 4), powering it
on and off M = 4.1), chargingNl = 4.3) and locating (M 4.5) the SenseCam were on

average rated as fieasyo:
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Al found it relatively easy tage use, it
36).

Understanding the lights on the SenseCam < 3.7), the buttonsM = 3.4) ad

remembering to wedhe devicgM =3.3)werer at ed on average as be

nor difficult:
AUsing SenseCam was fine. Remembering t
from work was an i ssue for me so | mi s s
ageb6);

AThe buttons on trandaresdordusingween you ttyagoo s i mi |

remember them omge2he spoto (femal e,

Usability of SenseCam

=

M Older_Sharing
M Older_MNon_Sharing
[ Younger Sharing

Mean Difficulty Rating
(5]

mYounger_MNon_Sharing

8]

Wearing Lights OnfOff  Buttens Charging Remember Locate

Figure 6.5 Participant difficulty ratings for the usability of SenseCam (wearing,
lights, powering on/off, buttons, chargingremembering to wear and locating; where 1 =

really difficult and 5 = really easy).
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Comfort:  Participants were asked to rate their level of comfort in relation to
wearing the SenseCam around friends, strat
confort towards SenseCam (where 4 really uncomfortable and 5= really
comfortable). In relation the how comfortable the participants felt when wearing the
SenseCam there was a similar trend for the older and younger participants during both

weeks(Figure6.6).

Comfort Wearing SenseCam

=

M Older_Sharing
M Older_Non_Sharing
m Younger_Sharing

Mean Comfort Rating
[#5)

M Younger_Non_Sharing

[3&]

Around Friends Around At Home In Public Other's
Strangers Feelings

Figure 6.6 Participant comfort rating for wearing the SenseCam (around friends,
stranger s, at home, i pwherel I reallg yncomfortablecandrbe r 6 s f e

really comfortable).

Participants were most comfortable wearing the SenseCam around fierds (
4.2) and at homeM = 4.3). The participants gave a slightly lower rating for their
comfort around strangersi(= 3.4) and in publicNl = 3.7):

il f elé odd wmearing ittahd | kept expecting people to ask about it. |
was a bit concerned about-oneseemaddto ng peop
notice iagads).(f emal e,
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The above comment suggests that the participant was uncomfortable wearing the
SenseCanwhen around people, without asking for their consebnlike a manual
camera, where it is more obvious when someone is taking a photograph, the automatic
capture facility of the SenseCam means that it is less clear that images are recorded. It is
expectd that as lifelogging devices become more prevalent, social, if not legal,

guidelines will emerge.

The | owe st average <comfort rating was f

SenseCam when the participants were wearing the déwice3(1):

ARSomegsetseahelt anxious wuntil of fered an
age 30).

When the participantsere askeavho asked them about the SenseCam, friends were the
group type most frequently rated (37% of those who asked) with strangers accounting
for only 2.5%.

The findings of this first section of the questionnaire have shown that the
participantsd experiences and opinions of
between the sharing and nsharing weeks. This suggests that the activity of wearing
the device had no influence on the frequency the SenseCam was worn or browser

interaction between the test weeks.

Viewing and Sharing Images

The second section of the questionnaire was included to collect information
regardi ng par t iofcviewirg randssidaring theirdnyages.n Two of the
participants shared their images during the-sloaring week. The reasons giventfus
were; (1) the participant was asked by their spouse to see a particular event and (2) the
images they captured on a particuday wereanterestingand they wated to share them.
However, lhave only taken into account participant sharing preferences during the

sharing week.
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Viewing lifelog images Although the participants were advised that one week
of the study was for viging their own personal images without shgrthem, the
participantsviewed their own images throughout the two weeks of the stullye
participantsvere askedo rate how often they viewed their images each week. From the
responses it was found thatetimost common frequency for viewing images was
between two to three times per week. Overall the participants said that they enjoyed
viewing their own imagesM = 4 on 5 point Likert scale). This was consistent for both
older and younger participants assathe sharing and namaring weeks. Some of the
reasons given for enjoying browsing through the images were because it was a fun new
experience; they liked seeing pictures of themselves (in mirrors) and their family; and
seeing how they spend their tim®ne of the participansaidt hat t hey coul dn
how much time they spent cleaning the house and another participarfi said wa s
i nteresting to s e dfenmevages®.pThis feeling of eoutidesagds a r €
repetitive activities, lmken up by unusual or significant events, was a common theme

throughout the participantsd reports.

Sharing lifelog images: The participants were advised that they could share
their images during one of the test weeks. The items pertaining to the skeekgn
the questionnaire covered: the frequemath which participants shared their images,

who they shared with and what types of images they shared.

In terms of frequency of sharing, the majority of the participants reported sharing

their lifelog imayes between two to three times per wekekf the younger and of the

older participants, with only a few (only 1 younger and 2 older) participants sharing their
images more frequently than thi3he participantswere also asketb rate on a point

Likert scale their enjoyment sharing and | oo
the sharing week. The mean rating was 3.89 for sharing and 4.15 for looking at other
peopl ebs i mages showing that the pwemrticipa
similar ratings between the two age groups (younger raiings= 3.66 for sharing,

M=4.12 for others; older ratingsM = 4.14 for sharing ant¥ = 4.16 for others). The
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participants responded positively age Vi ew
some even saying they were more interesting than their own. For example, one
participant said they liked looking at them because fheyi d n 0 t know what

person normally does iad a y(ndale, age 26).

Factors influencing sharing: To undersand pa t i ci pant so6 sharin
questioned the types of images shared, the people they were shared with and also what
factors would have influenced further sharing. In terms of the types of images shared,
younger participants mostly shared imatiest featured family members. Additionally,

Il mages of <children, friends, i mages of th
were also favoured types for sharing. Similarly, the older participants were most likely
to share images featuring family mbers, followed by images of themselves and scenic

images. For example, one older participsaitt

Al ot was funny to see some previous unl

(female, age 61).

Whenthe participant was ask&dhat she meant by this skaidthat both herself and her
daughter (also a participant of the study) had been looking at SenseCam photographs of
when they were watching the television with their feet up on the coffee table. Both
participants had photographs of the same event. e$plaired that her daughter was
making fun of her because in her photographs you could see her wriggling her toes
continuously. When they then looked at the daughters images she too was wriggling her
toes and in her pictures you could see the two pairs of fieehvihey found funny to

look at in the image slideshow. This example highlights how viewing images of

everyday activities suciiswatching the television can have humorous revelations.

Also of interest wasvho the participants shared their images withwasfound
that younger participants were most likely to share with their study partner (i.e. parent
taking part in the study); however images were also shared with their spouse, siblings

and friends. Older participants were most likely to share imeiges with their spouse.
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A high proportion of the older adults also shared the SenseCam images with their
children, of which includedtheir study partner (i.e. child taking part in study). The
participants said that they would have shared their liféhogges more if they had
captured better photds terms of botlcontent and image quality), or if there had been

an interested person present:

AA | ot of the photos were the same and

in my |ifeo (female, age 24).

The yaunger group also said they would have shared more if online sharing was
available. | discuss the reasons why online sharing was not available to the participants
in this study in Sectio6.2.3.1.

Lifelog activities: The participantsvere askedo rate wiat lifelogging activities
they liked the best and what factors they liked the least thomighe two week test
period. There is a similar trend between the older and younger participants for the
activities that theyliked best Looking at the lifelog potos was by far the favoured
activity. The remaining activities such as wearing the device, showing photos to others
and |l ooking at other peopleds | ifeh=osg 1|1 ma
16) of the participants said that they would likekeep their recorded images. Some of
the reasons for wanting to keep them were to look back on them at a time in the future,

to share with family members or to pass or

the | ifed:
Al 6d | i ke tlookeededmctkheom tod even send sol
grandparentso (femal e, age 36) ;
Al 6d | i ke them so that I can | ook back
someday my grandchildren can see a day i

However a few (n= 4) of the participants said that they would prefer to edit their
collection to keep only the events they considered important.
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One interesting finding was how the older participants showed a higher level of
preference for transferring the images from the SensetGahe touckscreen computer
compared to the younger group. Comments that were included explained this

difference:

Ail't was a big thing for me to be able t

computer . I |l i ked doing ito (male, age

In this case le participant was not very familiar with computers so successfully
uploading images was an achievement. This highlights the importance of applications

being easy to use and learn so that a wide range of users can avail of the service.

There wassome \ariation between the olderagdo unger parti ci pant
in relation tothe activties rated as least favouredOver half (n= 6) of the older
participantssaid that there were no activities they disliked. Of those activities that were
rated, weang the SenseCam was the most disliked however this only accoungeaf for
the older group. Wearing the SenseCam was dislike@l dfythe younger participants.
Some of the reasons given for not wearmgtaking the SenseCam off werte
participants cold not wear it in work or at meetings, they forgot to wear it even when
they intended to, they were doing things they considered too boring to record, when
playing sport or meeting friends where they anticipated questions about the deévice.
was also senfrom the responses relating to the appearance of the lifelogging device that
participants did not particularly like or dislike the SenseCam however many suggested
that a smaller, more appealing device that was securely fastened to clothing would be

moresuitable for everyday wear.

6.2.3 Discussion of Phase 1

Ideally lifelogging would be a completely automatic activity without any user
i nput. To some extent this is possible, f

capture functionality. Research effort isr@ntly being invested into improving lifelog
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methods, such as wirelessly transferring lifelog data from wearable or mobile devices to
a serer (De Jager et al., 2011; Qiu et &012). These technologies are not yet widely
available, therefore, for theurrent study the participants played an active role in
wearing the SenseCam, transferring images from the SenseCam to a computer and
browsing through the images; activities that involve effoit.was interested in
determining what would motivate botHder and younger individuals to invest this
lifelogging effort, and also whether these groups would be more likely to lifelog for

sharing purposes or for their own personal viewing.

6.2.3.1 Sharing versuspersonallifelogs

Overall the participants wore the SenaaCand browsed through their images
more frequently during the week they were asked to share their images with other people
compared to the week dedicated to personal viewibgiring the sharing week the
participants could share their images with anydma they felt comfortable sharing
with, e.g. friends, family, neighbourdn terms of who the participants were most likely
to share their images withi,wasfound that family members, including spouse, children
and siblings were shared with most ofteRurthermore, the type of images that were
shared most often by both the younger and older participants featured family members.
The participants rated their enjoyment for sharing the SenseCam images as highly as
their enjoyment for viewing the images a0 For example, one of the participants said
that her husband asked to see her images and they looked through them together,
laughing at the funny moments the SenseCam captured. The participants who were
grandparents said that they particularly enjoysldaring the images of their
grandchildren. One particular participant shared his images with his spouse, his
daughter and his grandchildren, whictdicateslifelogging to be an intergenerational
activity. The majority of the participants also said ttiety would like to keep their
lifelogs to review in the future, to share with family or to pass on to their grandchildren.
The motivations for holding onto these lifelogs echo the reasons given for collecting and

saving physical meméwos in Chapter 5 These findings are very interesting as it shows
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that sharing motivates lifelogging and suggests that lifelogs could support shared family

reminiscence.

Not all of the participants shared their images during the sharing week. From the
questionnaire respoes it was clear that some of the participants considered their
Images to be uninteresting. Images taken from activities such as driving, working at a
computer or watching the television were considered to be particldrly r ilfrihg O .
study had beenatried out over a longer period it is probable that certain activities
would stand out as being interesting and therefore worth shagimmtential benefit of
capturing lifestyle patterns is the possibility to reflect on the time spent on certain
activities, perhaps influencing positive lifestyle chandeother problem that a few of
the participants faced during the sharing week was finding a person who was interested
in looking at the SenseCam images. For example one of the partigpatitsat thee
were images that they had taken of their friend that they wanted to share. However they
were not in contact with the person again during the sharing week so they were unable to
show them. Again, in more realisticsituation the participant could shahese images

the next time they saw their friend, which might be weeks or months after the event.

Other issues that influenced whether people shared their images were more
technical and included the poor djtiaof the images and #catingimages to kare.
Images recorded with the SenseCam are affected by motion blur and low level natural
light and therefore when hundreds of images are taken during an activity that causes this
problem it can become frustrating to a user browsing through the colleduaally,
very low quality or dark images would automatically be hidden or deleted depending on
the userds preferences. Similarly, the
returns to their collection to find a particular image it can be véfiguli. Although the
SenseCam browser automatically groups SenseCam collections by date, time and event,
the user is still required to remember thdstils Naaman et al. (2004) recommend the

use of contexbased features, such as location, for phomagementThe current

120



version of the SenseCam does not capture location based information however other

image capture devices, such as mobile phones, already have GPS integration.

It should be noted again that the participants could only share thejesma
person through th®uchscreen browser and could not communieatg imagevia the
Internet The reason for this was twofold. Firstly, none of the participants had ever used
a SenseCam before or created a lifelog, therafevas importanto avoid any concerns
about what would happen to their images if they were shared online. Secondly, the older
participants were less experienced with computers and online sharing so we felt that

standardizing the level of sharing for this study would be gpjate.

The participants were asked to capture SenseCam images for their own personal
viewing for one of the weeks during the two week study. The participants viewed their
own images during both weeks however. The majority of the participants stated th
they enjoyed viewing their images, even being surprised at how much they enjoyed it.
Some of the reasons given for this included liking being able to see lifestyle patterns
developing, being able to remember activities they did, looking back on altgaig
and seeing a summary of their activities. Images portraying time spent with family and
friends or activities that were fAmemorabl
enjoyed. Some of the participants reported that they would have more tinteres

viewing their images at a date in the future when the events were less clear in their mind.

6.2.3.2 Agedifferences

Some ageelated differences emerged from the study that could impact the
future design of an intergenerational lifelog application. Oneefthin findings from
the results was that the older participants lifelogged considerably more frequently than
the younger participants. The reasons behind this became obvious when we looked at
the participants reports on why they did not wear the Sensetaertain times. For
example, most of the older participants were retired so they could choose to wear the

SenseCam whenever they liked. In contrast, many of the younger participants said that
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they could not wear the SenseCam in the workplace or atingee Furthermore,
remembering to put on the SenseCam in the evening after work proved to be a
challengefor both the older and younger participants who were workihg.terms of

the future ofvisual lifelogging and identifying activities throughouhe® 6 s day, yea
life, there will be a significant gap duririge times when a person in at the workplace,
assuming that certain workplaces prohibit photography recording. Other forms of
lifelogging, through GPS or Bluetooth sensors communicating witbradevices, for

example, could provide the individual with a significant amount of detail concerning

their activities.

Another ageelated difference thatvas found from the results was how the
younger participants included friends more in their lifebogperiences. The younger
participants reported friends featuring in their SenseCam images twice as often as the
older group. The younger group also shared their images with friends whereas the older
group only shared with family. This finding is not sarprising considering the
di fferent groupo6s | ife stageascitediRSelvens, ri ng
2008, development during young adulthood {4® years) involves creating and
maintaining relationships with friends, work colleagues padners, whereas as during
middle adulthood (4®5 years) people develop themselves by raising a family and
contributing to their community. Aside from this, the younger participants were also
more experienced with technology. Although the number adrainternet users (aged
50 years and overs fast growing, younger people are still the largest user group
(Zickuhr, 2010). This is also true for social networking sigegh as Facebook and
Twitter, set up for sharing information and photographs $® likely thatthe younger
participants would have more experience sharing through social networking sites than

the older participants.

6.2.3.3 Lifelogging experience

Using the SenseCam device was a new experience for the participants in this

study. The quegtnnaire provided athe end of each test week gas@me insight into
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their perception of the devitwasodbservaefippear anc
the results that there was a similar trend for both older and younger participants, and also

tha opinion did not change between the sharing and-shaming weeks. The
experiences of the participants when | if el
(2009) study of SenseCamuse I n Lindleyds work the expe:
five of whom had young children, centred on routine, playfulness and sense of family.

As shown in Section 6.2.2.2 the participants observed the repetitiveness of their
activities from dayto-day and the time that thespend on particular activities that they
dondt enjoy. Unusual events were highlig
occurred outside of this routine, such as viewing a house for sale and witnessing a car

crash.

In the current study, playfulngsvas not as evident, however the participants did
comment on how they found it fun wearing the SenseCam and looking through their
images. Some of the participants also said that they placed the SenseCam in different
areas of the home to capture their $whwold activities from a different perspective.
Overall, it was found that over the course of the study the participants adopted the
SenseCam into their daily routine, not paying any particular attention to it as they carried
out their dayto-day activites. Sense of family was again echoedthgstudy in that the
participant® images mostly featured family, they showed a preference for sharing their
images with family members and they showed an interest in keeping their images to

share or pass down tarhily members.

Shared reminiscence is the process of sharing past experidrerefore it was
felt that a suitable period of time was needed between image capture and an exploration
of reminiscence through lifelogs.examine shared family reminiscenfurther inPhase

2 of this study, which discuss in the following section.
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6.3 Phase 2: Follow-Up Observation

6.3.1 Overview

In Phasel | looked at whether older and younger family members would be more
motivated to lifelog for sharing or personal browsing psgs. It was found that
althoughthe participants wore the SenseCam more frequently during the sharing week,
certain factors inhibited sharing between participants, such as lack of access to the
family memberds i mages. Hantlee tpdrtieipants didsiat e t h a
find their images worth sharing because the activities were so recent. Therefore to
further investigate family sharing Phasevas set upa follow-up observation study of
participant families browsing through and sharingrtis&nseCam collection six months
after data capture. The purpose of this observation study was to explore whether
reminiscence and stotglling is supported by lifelog sharing. This study was
influenced by (2011)rreséarcty which invalwk oliserving young

householders reflecting on their SenseCam images 18 months after data capture.

6.3.2 Method

6.3.2.1 Participants

Eight of the participants who had taken part in the field study were available to
participate in the followup study. For ease of discumsithese families will be referred

to as Faml to Fam4. A short description of these families is outlined below:

1 Faml is comprised of tather (FamZf) aged 66 years old and higughter
(FamZtd) aged 36. The father lives with his wife and minds his graidien
during the week when his daughter is working in a school. The daughter is

married and living with her husband with two children.
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1 Fam2 is comprised of father (Fam2f) aged 64 and hidaughter(Fam2d) aged
29. The father is widowed, living viithis son and retired. The daughter is

living with her partner and working in a welesign company.

1 Fam3 is comprised of mother(Fam3m) aged 62 and hataughter(Fam3d)
aged 29. The mother is divorced, living with her second daughter and working
parttime in a hospital. The daughter is living with friends and working in an

insurance company.

1 Fam4 is omprised of dather (Fam4f) aged 58 and hison (Fam4s) aged 30.
The father lives with his wife and is senetired. The son was married, living

with his wife and working in a university.

6.3.2.2 Procedure

The observation method was used in the follgavstudy to explore participants
reviewing their SenseCam images together at least 6 months after capture (the interval
varied by 23 weeks between the grouppbservations were conducted in the home of
the older participant of each family. The participants were given the choice of setting so
that they would feel comfortable reviewing the images and to encourage natural

behaviour.

Before the observation sty began the participants were shown the teaarieen
computer that they had used in the Phase 1 field study, and were reminded how to use
the SenseCam browser. At this stage the participants were offered the opportunity to
browse through their images yately to ensure they were happy to share their images.

None of the participants chose to partake in private browsing.

The participants were then asked to browse through the images together. They
were told that they could choose who would go first.eyftvere advised that they did
not have to look through all of the images if they did not want to. The participants were

also advised that either family member could control the interactions with the browser.
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The participants were reminded that the redearavas only there to passively observe

and that they should behave as naturally as possible.

Field notes were taken to record the participants interactions. An audio
recording was also taken to support the field notes. The observations mainly focused on
the dialogue between the participants when browsing the images however body language
was also notedl analysed the field notes using inductive thematic analysis. The data
was coded, memos written, and patterns identified. On the basis ofdémived the

findings.

6.3.3 Observation findings

The purpose of the observation study was to determine whether browsing and
sharing lifelog images supported shared family reminiscence. Reminiscence was indeed
observed throughout this session. However, in additigerhiniscence narration, stery
telling, reflection, and interaction between the family membeas observed. will

now discuss these observations in more detail.

6.3.3.1 Narration, reminiscence and storytelling

Narration is commentary delivered to accompanyisual display, such as a
video, play or in the current context an image slideshow. Narration was the method of
interaction that dominated the observed browsing sessions. This was particularly

evident at the beginning of an event or set of images beolgdl at. The process of

narration was usually a stdyy-step dialogue of observed actions, suchiias:h er e | arm
washing up. ... back i n(Famhfe It waa obsegved.thatthb e e d i r
person who interacted with the browser led thisatamn, regardless of whether they

owned the i mages or not . I f the narrato
location or actions within the lifelog, they would stop to ask questibnso u 6r e i n t

garage, what were you gettinggf?Famld). These arrations provided the basis for
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family interaction and it was from this that reminiscence, steliing and reflection

intermittently occurred.

Reminiscence was observed in two forms; cued reminiscence and spontaneous
reminiscence. Cued reminiscence wagst prevalent, where the lifelog images
themselves triggered memories of a past event. This was particularly evident where the
participantdés <circumstances had <changed
example, both participants in Fam3 hadtoegd images of the daughter preparing to
move out of the family home. The whole family was involved in helping to pack up
boxes, move them out and set her up in her new home. Browsing through these images
encouraged the parent and child to reminiscaiatios time, the struggles and the fun
they had.

Like the previous example, shared family reminmmemost often occurred
when family activities were captured. These were often amusing memories, for
example, when Faml were browsing through imagesfafdly dinner in a restaurant,

the daughter made the following remark:

AThe pasta looks good with your mussels. Then you brought the shells home

and put themFamidmy gar deno

The participant later explained that her young daughter had a nattien secthe
garden where she liked to colleshells, branches ariidwers. Although the participants
were informed that I, as the observer, would not have any interaction during the
observation study, it is believed that the best approach when inclydkd participant

is to react naturally, as to ignore any attempt of interaction may encourage unnatural
behaviour (Hayes, 2000).

It was not just shared experiences that prompted reminiscence. The lifelogs also
triggered memories of funny things peopkdsor did. For example, the participant

Fam2d came upon images of when she went to the cinema with a child she was
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minding; A Oh , we went to the cinema to see The
Athis is the bit w h e Otber rernniecendea dcduyred drome s 0
browsing images of unusual events, such as meeting a colleague for the first time. The
facial expressions and behaviours of the new colleague reminded the participant (Fam4

s) of how nervous the person was and what they talkeat.alhdeeting a person for the

first time was a significant memory for the participants who captured this experience.

Spontaneous reminiscence, although not as frequent, was also observed when a
participant remembered an event in the past that was notlgirelated to the images
they were looking at. For example, one of the older participants saw his granddaughter
in his lifelog images which prompted him to remember something that happened in the

morerecentpasii| ook at t hat b owawhatisHe gaid togne thé otherDo vy ¢
day. .. 2 (Faml

Not all of the memories that were evoked from the SenseCam images were
positive, however. On one occasion a participant said that they did not want to be
reminded of a specific experience he had. Thagenreminded him of how frustrated
and annoyed he was at the time. This observation indicates the importance of providing
the user with control over their lifelogs, so that images can be deleted if the memory if

upsetting.

Storytelling occurred when thparticipants came upon images of an event that
they particularly liked, or an event that was important to them at the time. The images
were used to support stergiling. For example, at the time of data capture one of the
older participants, Famf was getting his house renovated and had visited different
show houses to get ideas. He had given his daughter a verbal account of these after his
visits, however when they were browsing through his lifelog they came across images of
this event and he becamaimated, saying to his daughtérs | ow it down, t |
house | wa nt dhds led to an elaloborate staydabout his experience in the
house, the design features, the people who were there, and how the house contrasted to

their now renovatedome.
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It was common for a set of images to trigger stories about the event that was
taking place. Storelling was used to provide an explanation of why the participant
was doing specific activities, filling in the details that the SenseCam did noteaptu
such as the conversations that were occurring, or the mood in the room. In the browsing
session with Fam4, the son was sharing his images with his father. He noticed that in
the images he was cooking for an unusually long time. After looking adateehe
remembered that it was Valentineds Day, ar
for his wife. He expanded by telling his father what he was cooking, how he found the
recipes and where his wife was at the time he was cooking. This evestduackd Six
months previously and even though it was a significant memory for the younger
participant (from the observed enthusiasm in his diliyng); he had not shared this

story with his father before the browsing session.

The observations show howarration, reminiscence and stdaefling can

enhance lifelog browsing and in turn, how lifelogs support these processes.

6.3.3.2 Reflecting on activities and behaviours

As mentioned in Sectior6.3.1, Lindley et al. (2011) previouslexplored
househol der 6s reflections on SenseCam da
comparison to the current study, Lindl eyo
families with young children. However, t
mirrors the observations found in the current study, particularly in relatiofiéotiens
on routine, reflection®n behaviours, and the changing value of the SenseCam images

over time.

When the participants reviewed their images it was the activfi¢ise wearer
and those around them that were of most interest. Some images did not immediately
trigger a memory of the event. When reviewing these events, the participants were
determined to figure out what they were doing, where and why, using cluég in

images and the time it was taken to hdiem reach a conclusionTalking to the
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participants after # browsing session, it was found thlag¢y preferred reviewing the

lifelogs images with their family because they enjoyed trying to figure out these
forgotten activities. The daughter in Fam2 for example, could not understand why
everyone in her images was eating cake during the day. After looking at the date on the
browser she realised thdtWebteweasatiheg oalo

Johnds birthday, November.. No wonder heos

Time was a significant component for reflecting on activities. This included
references to the time that the images were recorded (time of day, month etc.) and the
time taken to complete taskét was observed that the participants continuously made a
note of the time, especially when trying to determine what activities they might be doing
intheimagesfi| t 6s seven o0o6cl ock, | . The patticipprgs on m
also made use dfime to report how long the SenseCam wearer or other people in the
images had taken to complete their tasks. There were numerous examples of this. The
daughter in Famlobserved how long it took for her father to pack everything into his van
when he was@ng camping, and Farelused the images to show how long he was left
waiting on a family outing while everyone went shopping. Similarly, the daughter in
Fam3 came across images of her brother putting together a bedroom cabinet for her.
The mother and dmhter joked that he spent ten hours putting it together. However,
when they were looking through the images they realised that he only took two hours
and the rest of the family had stood around watching him. The participants reflected that

maybe they sbuld not have teased him so much about it.

Al t hough the participantsd I|ifelogs we
renovating a house, moving out of the family home, dinners and nights out with friends
and family, the participants were surprisedta predictability and sameness of their
lifestyle. They voiced their observations concerning patterns and behavioGrs;t, u p
have breakfast, g o o(bdamlf). Rewine was evdraopservess t h e
i n the types lodfm fnoptdnanagh @tia agait\e wentithrough a
phase of (Eankd).nThe ybuhgertparticipants were surprised that their own
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|l i felogs depicted routine and sameness mc
expected their parent to be more socialanact i ve t hmayn dayyi wredte
exciting as yours (Fam3d). After reviewing the images, the participants observed
activities that they believed they spent too much time doing, such as household chores,
watching TV and sitting at a computer. @participant reflected that although she

spends many hours doing housework, this was not likelytochédnge; do a | ot of

and mundane j obs. That@®asnkd.ot going to cha

Personal behaviours and habits were also observed and cadmenon
t hroughout t he browsing session. Thi s v
behaviours, those of their parent/child, or other people captured in the images. The
i mages either reaffirmed the participant s
behaviours. For the most part these observations were commented onfinl jestp k a't
you, you do a | ot of hand movemé¢am2d) when
Other behaviours that the participants pointed out were texting in the car, platfirey wi
pen in meetings, or sitting tensely. For example, the father and daughter in Fam2 were
browsing through the fatheraos i mages, wh

daughter commented on them:

Fam2di Thatds a very tense osittmgliketthat. si t .
Fam2f i Oh, 1 todéos a match.

Famzd1i Oh, rugby.

Fam2f i That s what i1t was, it was a rughb
Famz2d1i All you can see is the hands like this (shows hands clenched

together) in front of the SenseCam.

In this scenario, it was oplafter the participants browsed through the event that they
saw the rugby match on the television and realised that this was why the father was

sitting so tensely.
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6.3.3.3 Family interactions

It was observed that narration and reflection on activities came abiubr
without family interaction. That is, one person could give an account of their activities
without any participation from their parent/child. Reminiscence and-stiryg in
contrast transpired through family interaction, enhanced by a teagipgrt between the
family members. In other words, the participants were encouraged to share their
memories and experiences by their family member, through questions or teasing them
about activities or behaviours. Having a shared interest also encothagieteraction.

This could have been having images of the same event, seeing themselves in the other

personbs i mages, or seeing iIimages of fami/|
Fam2d - Ah Pauline! Look sheds chatting
Fam2f - There she is peering the windows.
Fam2d - You can nearly hear her.
Fam2f - All the pointing sheés doing.
Fam2d - It looks like you locked her in the shed. You see her in the shed

and then you see you closing the lock.

The parti ci panwas @otedpartttyarlylwhen giewsgtee other
persondd nitmageesd. in the other personés | i f
such as asking questions, leaning forward towards the computer, making sounds of
surprise and asking to slow down the slideshow. Boredamalso observed however,
when a participant would be | ooking at the
included yawning, the participant sitting back on the chair, staying quiet for a long time,
and asking their parent/child to speed up or shipugh images. The types of images
that seemed to evoke boredom were those that had repetitive images such as driving, at

the workplace, at a computer, or shopping.
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After the browsing sessionk briefly discussed with the participants their
opinions of boking through their images after the 6 month interval and also their
experience sharing with their family member. All but one of the participants said that
they found their lifelogs more interesting to browse after this interidaé reason given
was that at the time of data capture they knew what to expect in their images, however
when they were looking at them 6 months later they had forgotten all their activities and
could reexperience them. One older participant disagreed and said he preferiad look
through his lifelog at the time of capture, because it was his belief that once you did

things they were in the past and you then moved on.

The participantsvere also asketb report whether they enjoyed sharing their
images together or whether theywa have preferred to share them remotely or not at
all. Six of the eight participants said that they considerably favoured browsing through
the images togetheitt oget her definitely, you can ask
(FamZf). For these paxipants teasing and poking fun was prominent throughout their
i nterayxduronlsandi | ooks ol d (Fam3e) Imcontast ol d
the remaining two participantaid that they would feel more comfortable sharing their
images remotelyi.e. not in persorso that their family could look through theamtheir
own time andof their own accord. This finding suggests that a family browser should
support both types of sharing; in person and remote sharing. There was also some
variation in reponses forsharing lifelogs. Most of the participants said they would
prefer to choose events to share rather than allowing their family to have open access.
Even the participants who said they would not mind their immediate family having
access were wgragainst extended family or -laws having or asking for access.
Finally, although the participants said they would love to have a lifelog from their
deceased parents or grandparents, they said that they would only want to leave behind

lifelogs that theyhad chosen to share when living.
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6.4 Summary and Conclusion

In this twopart field studyl investigated whether sharing would motivate
lifelogging behaviour and whether there would be any-ratpged differences in
lifelogging behaviour. It was found that bkaring did motivate people to wear the
lifelogging device more often when they thought they would be sharing their captured
images. Both older and younger participants browsed their lifelog images more
frequently during this week also. However, thereenactors that impeded sharing
such as the perception of the images being boring or low quality and not having an
interested party to view the images. As the participants could only share the images
displayed on the touescreen computer they were mogely to share their images with
their spouse or partner living with them. However, from the comments made by the
participants it was shown that the family

images but may not have had access to them durirgihtivang week.

To further investigate thisl, set up a follomup study six months after data
capture to allow the participants to share their images with each other. The purpose of
this observation study was to determine whether shared reminiscence veguld o
through lifelog browsing.t wasfound that although the participants did reminiscence at
times, this came about alongside narration, steliyng, reflection and general family

interactions.

In conclusion,l have addressedy third research quesh and determined
throughthefield experiment and observation study that sharing is a motivating factor for
lifelogging and that famihbased sharing supports family interaction through
reminiscence, narration, stemglling and reflection. Throughthe questionnaires,
interviews and the <current study, we now
preferences and motivations for lifelogging; specifically family and shatinge these
findings to inform the design of an intergenerational family Igdbwowser. In the next

chapter consider these design requirements.
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Chapter 7

Considerations for the Design of an
Intergenerational Family Lifelog

Browser

7.1 Introduction

The purpose of this thesis is tovestigate thedesignconsiderations forla
lifelogging brower for the older user. In the previous chaptdms goal was to
understand what would motivate an older person to want to lifelogthésesearch
progressedit emergedt h a t although ol der and younge
collecting and sharing vade s o m e fwd raitvgsyadsignificant component to both
ol der and younger peopl es dhese indihg;mavebeeng / | i f e
incorporated into a lifelog browser design, focusing on intergenerational use between

family members to allow #m to view and share lifelogs.

In this chapter| put the findings into practice, utilising humasomputer
interaction techniques in the design procelsbegin the chapter with a brief outline of

ageing and the effects of perceptual, cognitive and pHysigeing in relation to
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computer usel then introduceny design concept, Family Capsule, an intergenerational
family lifelog browser. The interface for this browser is designed to support both
personal and sharedrhily browsing. In Chapter & was found that sharing lifelogs
encouraged family interaction, including shared reminiscence and -tstomg.
Therefore,the design concept aims to support group sharing, through mtiblet
touch-screen interaction. he development of this conceaptshow through a series of

HCI techniques, such as wireframing, user participation, personas, and task analysis. In
the last section of this chaptiepresent thdinal design concept, discusgi the browser

features and addressingability considerationor older users.

7.2 Designing for Older A dults

According to Fisk et al. (2009) good design for older adults is generally good
design for everyone. Understanding or, at the very least, being aware of the capabilities
and limitations of older users can help usteate more useable technologies. As we
grow older we change and develop, increasing some skills, losing others and learning to
compensate for those in decline (Borusefulreview seeBosman & Charness, 1996)
Some of these changes have more implioatan how we interact with technology (e.g.,
vision problems) compared to others (e.g., greying hair). The characteristics that we as
designers are concerneglith include perceptual, cognitive and physical changes.
Perceptual abilities, most commonly faision and hearing, generally begin to show
signs of decline from a relatively young age. Approximately half of all men over the age
of 65 and 30% of women suffer hearing loss, and most people notice visual problems
around the age of 40 (Fisk et al., 2D0 These figures highlight the importance for
interfaces to provide clear adjustable output from deviGsmrness &Jastrzembski,

2009) We can accommodatfer this by displaying appropriately sized text and design
features, using high contrasblours and including adjustableudio output at low
frequencies (Fisk et akR0®; Hawthorn, 200Q)
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Cognitive changes also have a significant influence for older useysrelated
differences in cognitive functioning can be seen to stem from the reductoogmfive
resources available, impairing older adoilbility to carry outcognitively demanding
processegKester, Benjamin, Castel, & Craik, 2002for example, working memory,
the ability to store and retrieve new information, along with decliniigrmation
processing speedffects how older adults learn and interact with new deviddany
systems rely on a per s on Q§lsowewd this is tngealistio k e e g
for older users unless they are proficient users. Therefersneed @ make use of
appropriate feedback to the user informing them where they are in the system and where
they have been. Simple use of text, colour and icons can significantly reduce confusion

and increase ease of use.

Older adultsshow changes in their phygsi abilities, due to loss of muscle mass
and flexibility. Physical problemgan also occur as a result of accidents and falls
(common with frailer older adults) and agelated conditions such as arthritis and
stroke. Incomputer use this can result irffdiulties grasping a mouse, and positioning
and controlling the cursefHawthorn, 200Q) To reduce these problemst is
recommended tamplement large targets for accurate curgmsitioning, reduce
scrolling when possible and allow for slower respotis®s. Touckscreen interfaces
are more frequently being used to assist the technology experievlidecadults as they
require direct input, require large button targets and eliminatend¢leel for multi
components (e.g., a desktop uses a mouse, keyhapdrohonitoy (Jin, Plocher, &Kiff,
2007)

Designing an accessible lifelogging browser that older people would be
motivated to use is central tber e s ear c h. Bei ng pEeweptugd of o]
cognitive and physical abilities and taking thesw® ioonsideration when designing a
system can lead to a more accessible system for a wide range of users, not just older
users. | discuss these design features in Secflohwherel describe the proposed

Family Capsule interfze.
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7.3 Concept Development

7.3.1 Overview

Through questionnairesinterviews and field studies Have gained significant
i nsight into older and y-ongragddifelogmdectmhse 6 S mc
The findings from hese studies helped to shageas for an intergenerational lifelog
browser. | believe that a system that supports farbdged interaction must display a
user 6s personal coll ection, e nApalyingthel by t
findings from the previous research studieslentify three approaches thabélieve
achieve this. These are: 1) highlighting events and activities; 2) combining lifelogs; and

3) family lifelog. | explainthese approaches in the following section.

Table 71 presentsa summary of thdindings and their implications for the
proposed design. To consider how these soluteame incorporate into an inteface
visualisation, | develop the concept through wireframing, a lefidelity visual
representation of the @apagldwitheanitial focudodthei nt e r |
design to be on the basic layout, structure and navigational scheme of the intérface
then use these wireframes as a reference to describe the main functionality of the

proposed browser.
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Table 7.1

Summary of findings throughout this thesis and their application to a family lifelog browser

Issues Identified

Application to family browser

Questionnaire
Study (Chapter@

The najority of older adults eithe
own a computerrowould like to
own one. Also, older adults are
aware and willing to learn new
technologies if given the

opportunity.

Lifelogging requires users to adopt new wearable devices (e.g. SenseCam) and ir]
with computer technology to view their data. Thelings show that older adults are willir]
to learn to use new technology, therefore, provided with opportunity and motiitason

believed that older adults would accept lifelogging technology.

Both older and younger adults aj
interested in technody to

support social connectedness.

Our intergenerational browser supports social connectedness through sharing life
within family groups. Sharing is supported remotely, with shared events sent to the far
account

or a s pecingcanalsouoscarinfpersora @ toaeireern .

tablet computer would be ideal to support mobile, petegrerson sharing.

Some household devices maintg

intergenerational usability.

Although there was an agelated increase in difficulty for househdésks, some
devices were found to be easy to use by all age grdugagygest using a touddtreen
device to support intergenerational use. Tesmieens have been shown to support olde
users through direct finger touch input, and large screen feaflinessensitive screen
buttons also do not require physical strength which would accommodate frail older us
and have also been shown to support people with visual and motor disabilities (Caprd
2012)

O6Connor , Gurrin,

Interview Study
(Chapter »

Changing motivations over time.

As people age their motivations for collecting adapts to their lifestyle. With the fan
lifelog browser, young adult users can lifelog to capture their experiences, see lifestylg
patterns and share with family. Users withung children can capture lifelogs of activitieg
with their children to share with grandparents, spouse or siblings. Finally older users

choose to lifelog to capture and share experiences with family and create a legacy to
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on.
Theaimis to sypport these changes through short term sharing (sharing updates,
combining lifelogs) and long term sharing (retrieval of lifelogs through search, highligh

traits and activities, older generation lifelogs).

Collections within family groups.

Older paricipants were interested in creating a family tree, to document informatio
that it will be passed down to younger generatidn@commendh family tree visualisation
where each family member can update their own lifelogs and have access to shidyed f

lifelogs across generations.

Field Study
(Chapter &

Finding interesting events easily

to view and share.

| proposeo incorporatemethods for lifestyle trait detection and search thedesign

to support potential users finding interesting events.

Interest in events that include
family members and lifelogs of

the same event.

I recommendh method for augmenting lifelogs, using pattern recognition and
comparison of image features. The participanthéstudy were particularly interested in

viewing an event fr oculections.t i pl e peopl eds

Interest in lifelogs changed over

time.

In the short term, users found their family membEgfsiogs more interesting than their
own. After a 6 month interval personal lifelogs became more meanirgfiéntified
shared reminiscence, steglling, narration and reftgion through family sharing. |
provide a visualisation to allow the user to see changes in their lifestyle, their family

network and shared memories over time.
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7.3.2 Recommended approaches

In this sectiorl introduce novel approaches thdttelieve would augment family
group lifelogging As mentioned in the previous sectiame wantto design a lifelog
browser that supports personal lifelogging enhanced by family shariigerefore
techngues should be addresséwt group sharingas well as a password protected
account. With the large number of images captured by a SenseCam deaise need
to be consideed how to organise the datalhe SenseCam browser that we usethé
field study automatically segments lifelog data into events, as mentioned in CBapter
Section6.2.1. Each event is represented by a-fkesne image, which is the middle
image of an image set. Organising visual lifelogs in this way facilitates the user to
quickly see events that might be interesting to them, whilst ignoring events that they find
boring, such as images of driving or watching televisiBment segmentatiois adopted
as the basigor the conceptual design dfamily Capsulegnhanced by techniqués
highlight activities, combine events and display a family netwdrke approaches to
share lifelogs, providpassword protection and event segmentatioc@amently feasible
for implementation, due to previous development and/or low complékityweve, the
recommendations for highlighting activities, combining events and displaying a family
network are at the conceptual levaBefore implementationthese approaches would
require further investigation and developmeindliscuss the meaning of thasehe next

section. Table7.2 outlines the feasibility of implementiraj techniques.
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Table 7.2 Recommended approaches for family lifelog browser and their feasibility for implementation

Approach Description Feasibility for implementinginto system prototype

Group Sharing | Providing access for family members to view images \V/

events from personal collecti®n

Personal Providing users with a password proegtaccount from \V/
Account which they caimmanage their lifelog collection

Segmenting Automatic segmentation of image collection into sepa V
Events image setdy processingenseCam sensor readigs

obtain event boundaries

Highlighting Providing an optiont g tm V

Events support the retrieval of images for reviewing or sharin

Highlighting Automatic detection of activities and lifestyle traits X. Algorithms in developmenExtremely promising research results to daf

Activities (Doherty et al., 2011)

Search Access to search fowho, what, when, whereithin a| X pependent on activity detecticiace recognition and GP8ot currently
collection

available withthe SenseCam devidaut the subject of ongoing research with
the field e.gQiu, Doherty, Gurrin and Seaton(2011)

Combining Automatically recognising and combining similar even X ajgorithms in development. Higevel of difficulty for implementation

Events from different lifelogs i . i ) ) .
using only visual feature inpatailable with SenseCabut preliminay

research is very encouragi(@lexiadis et al., 2011)

Family Displaying an interactive network to display fam X_ Notin development tdlate

Network relationships and a summary of lifelog activity over tin
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7.3.2.1 Highlighting events and activities

The adivities in which the participantsin the field study were involved
influenced their interest in viewing and sharing lifelogsvents that involved other
people or unusual activities were of interest, whereas other inactive events such as
sitting in front of a computer or driving were considered borinigowever, some
activities that were initially described as boring were later discovered to be interesting
(e.g. mother and daughter watching television) and revealed to the participants how

much time they@end on various activities (e.g. cleaning).

Highlighting events and activities would allow users to quickly fimeresting
images, or share images that they think would interest oth€hés could be

automatically achieved in three ways;

1) Highlighting important eventsi One of the problems reported by the
participants who used the SenseCam browser throughout the field study wideyhat
had difficulty refinding images to share, amongst the large quantity of images captured.
An easy solution for ik is to provide users with the option to highlight images or events
that they want to retrieve again, such as
duplicate the favoured images from the main data set, copy{og a symbolic link to
it) into a £parate foldeto which the user has direct accessa large data set collected
over months or years, i mages/ events marke:t
Therefore, within thigavouritedata set, search and retrieval techniques shoypldosu

users to quickly and easily find desired images or events.

2) Recognise event activitf{Dohertyet al., 2011) Lifelogs provide users with
a detailed representation of their everyday activities. Doherty et al. developed a
technique for automaticglleliciting these activities, or lifestyle traits, from visual
lifelogs. This is achieved through the extractionnosfgefeatures, which are analysed
for pattern recognitiorand then used to classify lifestyle traits, such as reading, walking,

eating, @ beingwith other people This allows users to easily find events that may be of
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interest to them, such as meeting friends or having dinner in a resta@ltoaugh this
approach is under developmefdr applications inthe domain of health and lifede,
implementation into a lifelog browséo be deployed with neaxpert userss not yet

possibledue to the current performance of such techniques

3) Search based (Doherty et al., 2012)7 Additionally, Doherty et al.
recommends praging search functioality foro6 wh o, what , voleshanceand wt
the lifelog browsing experience. Image retrieval through search can bbasted,
through manual tagging or using the information obtained from image featii@s.
improve search functionality with Sensa@, Qiu and colleagues (2011) have explored
the use of accelerometer dat a tAddtpmlovi de
functions, such as GPS and Bluetooth for examd,significantly enhance search
performance; however these sensors are yet incorporated within the 8seCam
although early stage research and development effort is looking at alternatives that do

incorporate these sensd@@iu, Gurrin, Doherty, & Smeaton, 2012).

7.3.2.2 Combining lifelogs

It was found from the resultsof the prevous research studigbat given the
opportunity t he participants enjoyed viewing th
SenseCam imaged/iewing these images allowed them to see what the other person did
throughout a normal dayit also allowed them to seevents from a perspective other
than their own.Images that the participants also enjoyed viewing were those featuring
family members.To support these preferencésrecommend that a family lifelog
browser allow users to combine their lifelogsor example, if a user has images of an
event, say their birthday party, and other family members shared their images of the
same event, then the user could combine these images enhancing their own image set.
Automatically identifying similar events from familme mb er s 6 colld heel o g s
i mpl ement ed us i ngtadsaxiatierr approacd (Dohadyal.f02012)e v e n
Automatic event association is achieved b

the images by timen a first stepand therby visual features, typically colour, edge and
Lot



texture propertiesn addition to a number of other trait3hese representative vectors

are then compared against each other to determine the similarity between events.
Doherty and Smeaton (2010) showed how difisl can be augmented by combining
external sources from the Web and integra
principle could be applied for combining family everatbeit perhaps requiring more
sophisticated object/scene/person matchinghis gens up a whole newesearch

question which future studistiould clearly investigateirther.

7.3.2.3 Family network

To support familybased lifeloggingve not only lave to think about the user and
their lifelog but also the family as a whole. Shared famitginéscence helps to create
bonds between family members and maintain memories of past loved ones. The idea
behind the family lifelog is to include, through a family tree like structure, the lifelogs of
all family memberspast and presentA user would oly see the lifelog images that a
family member has shared®ased on myindings I believe it is necessary to allow users
to have the option to share with the whole family network, specific family groups or
individual people. Si mi | ar t o tahldelog) the fardily lifeppg waild n
integrate event importance and event association methods to allow the user to identify
everts of interest in their familjifelog. A user could see activitiga which their
grandparents had participatadd perhapsharethese imagesvith their own children.
Considerabns would also have to taketo account user preferences for lifelog remains,

namely who would have access to the lifelogs and the level of privacy expected.

In the following sectionl propose visualetions fortheseapproaches, using

wireframe diagrams to illustrate the layout and functionality.
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7.4 Wireframe Visualisations

7.4.1 Highlighting activities and important events

My Account  Settings Log In

My Lifelog Shared Combined Favourites

Activities

Show images

Date of Lifelog | Time Calendar functions

| actvity 1

| actrity 2

acuvity 3
| activity 4
| activity S
actwvity 6
actrity 7
| actnv ty 8
| activity 9

| activity 10

‘ Time Line

Figure 7.1 Wireframe diagram to display activity visualisation.

Highlighting activities and important events would allow users to search and
retrieve image®f interestfrom theirlifelog, for exampl e, finding |
dinner party. Using this approach, images of activitiehsas eating and drinking are
identified and displayed over a timeline. Migure 7.1 | show how this could be
visualised. | begin with the bottom half of the screen. On the left hand panel we list
activities that are automadlly identified when images are uploaded (such as eating,
drinking, reading etc.).The interface shows a day (24 hours) as the default unit of time.
The amount of time spent on each activity is represented by a horizontalliparwith
the activity. In the wireframe diagram we have highlighted the top two activities with a
red rectangle. These activities could be eating and drinking. Looking at the bars to the
right of the activities, and comparing them to the time the images were taken

(approximagly morning, afternoon and eveningj could be concludel that these
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images were taken when the user was having breakfast, lunch and dinner. Selecting one
of these bars would result in the images displayed above (highlighted by the blue

rectangle), whichhe user can navigate through or select to bring up a slideshow.

A Gavourite®option has also been includdédr users to mark eventsr images
that they particularly likeallowing them tobe easilyretrievedamongst their vast data
collection. Theuser can mark an event as favourite by selecting the star to the left of the

image display, and view these images by navigating to the Favourites menu option.

7.4.2 Combining lifelogs

Family Accounts  Settings Log In

Family Lifelog Shared Combined Favourites

Date of Lifelog | Time I Calendar functions I

=< Date
) Time
Locatign

&=

Date
Time
Location

&

q

Date
Time
Location

bdbdbd pdpd

Date
Time

Figure 7.2 Wireframe diagram to display combining events visualisation.

In thefield study and obseation it wasdiscovered that both older and younger
individuals were interested in browsing images that they featured in andinalso
comparing images of an event that was capturechbyr e t han one per son
Ipropose i mplementing an appr oadAcwreframe c ombi

visualisation of this approach can be seeRigure7.2. When a user uploads images of
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an event, such as a fdynday out, which a family member has already shared, the
system will ask the user if they would like to combine theirimagesvw t he ot her
images. In the wireframe diagram a visual representation of these combined &sents
displayed Each hodontal panel shows a different event. In the first painbhve
highlighted in red the section to display the family members who have contributed the
images of the event. To the right of this, images of the event are displayed. The user

can then sele¢hese images to view a slideshow.

7.4.3 Family network

Family Accounts  Settings LogIn

Family Lifelog Shared Combined Favourites

Q
n E (—> Name, Age @-:Ij::e' Age _{:‘I ¥
)

+

O |Name, Age )

€) ' Name, Age
Name, Age

O i
Ol | 2}
Name, Age
Name, Age IM ‘ ih —() +
[—ll ‘ = Name, Age L(i]
(O | Name, Age Q
[S]ivvaci ol o

Name, Age
B =
(_/jtf

Figure 7.3 Wireframe diagram to display family network visualisation.

Although motivations change over time, sharing collections with family was
common forboth older and younger participantsniy studies. Older participants were
particularly interested in documenting their family history as they were aware of how
information could be easily lost through the death of older generatibpsopose a
visualisation to depict the family network alongside lifelog activity. The wireframe in

Figure 7.3 displays this proposed interface. In thiganbe see that family members
148



are connected to each other, creating a netwdrk.the wireframe diagram have
highlighted one user in red which shows a profile image of the Ud®e.visualisation

lays out the family tredorizontally from leftto-right with youngest family members on

the left. | have incorporated a nodiek diagram tovisualise the family networds it is

the most common representatiéor hierarchical relationshipgwWard, Grinstein, &
Keim, 2010) This visualisation is most often used in genealogy soft@aresers can
clearly identify marital relationships and descearidgseeFigure 7.4). Smilar to the
diagrams used byww.familytreemaker.coml propose to incorporata horizontal
family tree visualisation The purpose of this is twofold: 1) the lifespan of each person
can be representdyy the length of the line linking them to their parent@)we can use
this Iline to display the user dghsadivityfiel og
represented by a series of vertical lines of varying heights and above this the name and

ageof the user is displayed.

2oom 103 " ¥| Enhanced nodes
endants of Jorn Casey Daniiel Hirons

1852 - 1508 o

J Henry Hirons
®:M | 1888 - 1958
Susannah E Taylor

=1 i ! S § 1855 - 1930
¢ T ’ 4 | | George Affred Hirons

1920- 1957
[*H Dorothy Ann Pirk

Affred Winsley
1864 - 1899 o

ﬁ 1890 - 1963
! Bessie Sarah Taylor
1866 - 1959

| J 4 Generations

Figure 7.4 Vertical (www.myheritage.com) and horizontal

(www.familytreemaker.com) nodelink diagrams to represent hierarchical relationships

Kim, Card and Heer (2010) designed a visualisatiohrtiegie for genealogical
data which prioritises temporal relationships, using lines to represent family members
and the convergence and divergence of these lines to represent marriages, divorces and
death. This is a useful technique to visualise large @mdplex family groups.

Incorporating such a technique could be considered for viethimgvholefamily tree
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structure with multiple connecting families across generati@imilarly, when a user

zooms out from the familpetworka nd e ac h usne fordger clgaryorikiblel, e

the visualisation could be adjusted so that each person is represented by a line, such as

the TimeNets exampleelow (seeFigure7.5).

Umm Hamza

Amal al Saddah

Umm Ali
Umm Khaled

Osama bin Laden

1950 1960

Najma Ghanem

Iman bin Laden

Mohammad bin Osama bin Laden
Omar Osama bin Laden
Saad bin Laden
Abdallah Osama bin Laden

1970 1980 1990 2000 2010

Figure 7.5

TimeNets family tree visualisation (Kim et al, 2010).

The wireframe diagramdescribed abovportray howtheresearch findinghave

been incorporatenhto the degin of a family lifelog browserExploratoryfindings have

alsohelped to gain an understangliof who thetargetusers are, their lifestyle amggals.

| use this information to develop personas in the following section.

7.5 Personas

Personas are fictitious representations of target users which are based on research

studies of real people through thesign proces@Adlin & Pruitt, 2007) The persona is

representative of a group of target users and the purpose of creating a persona is to put a

face

on O0the wusero6, to allow designers

motivations. Persoms provide us with a precise way of thinking and communicating

about how users behave, how they think, what they wish to accomplish, and why

(Cooper, Reimann, & Cronin, 2007)
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The research focused on two age groups; younger adults and older adults. The
findings fromthis research were used to develop personae to represent target users of a
family lifelogging browser. | createdAnn Fieldsto represent older users, whilane

Mathewsrepresents young adult users.

7.5.1 Persona 1 z Older user

Ann Fields

Parttime special needs teacher

Age: 58
Al think itds important t
theyo6re collected,0to sha

Ann thought that as she becamleler she would have less to do, howe
she feels she has never been busier. saads half her week working in the loc
school as a special needs teacher and the other half running around after |
energetic grandchildren that she minds for her daughtemdé s d a dudith
works in a bank and dime sMhénéveAgreis minding!
the kids she tries to take short videos and photographs of them on her phone.
breakfast, on their bikes or gettir
miss out on these moments, however when minding twmgachildren,Ann
doesndét al ways have her hands free

in time to capture the moment.

RecentyAnn6 s f at her died and all the
his belongings. As the family went through thle photographs and mement
stored away in her fatherds home t
childhood and the stories that their father had told them about hirdseifrealised
that there were very few photographs from when héefalvas young and most

these were quite formal. S h e -to-day lifec
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and she never thought to ask him about it. It was because of this evefihith
decided to try lifelogging. She had read about lifeloggmgan article and i
sounded like it could be fun. Althoughnni s nodt the best

something she is willing to learn. She figured that she would wear the cam
the days when she minded her grandkids. That way, she could sharetuhes|
with Judithwho could see all the things her children got upAond s g oi n
wearable camera for her husband dndithfor Christmas so they can lifelog to
ltds too | ate to col | eAnncoud make & sHorohgr
own lifelog, so that her children and grackildren would know her better and tl

part that they had in her life.

7.5.2 Persona 2 z Younger user

Jane Mathews
Chartered accountant
Age: 31

il f i tés collectabdle | prol

Janehas ben collecting things all her life. When she was younger she wr
diary every day. Al t hough s h elandstllergens
her dayto-day activities into her digital calendand keeps a scrapbook fofi notes of
counties she visitspeople she meets and restaurants she goedateestarted making
these scrapbooks for her own amusemeut now she keeps them in her sitting roonr

that her friends, nieces and nephews can look through them.

Janeis living in the ciy centre and walks in and out of work each day.
doesnoét pl an to | i whereforewant$ o eocument heurderd
lifestyle in some way. Last yedanedecided to take a photograph with h@rone

everyday for a month whilstalking to work. The first week was fine bdanesoon
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realised that if she was checking her text messages or emails on hewopho@erush

because she was laghe usually forgot to take the photograph.

Janeis always looking for new ways to document hfs. She tried to write ¢
blogbutd dndét f eel comf or t ab !l world abdut hertifg. Sh
decided to us Family Capsule after she saw her cousin wearing a camera to li
NowJandé s whol e family | i fherd and their viees ang &d
Like herscrapbooks)aneleaves her Tablet PC with ti@mily Capsule available in h
living room so that when the family is over they can browse through the photoc
together. Usually this time is spent reminiscingrdheir frequent family day trips an
looking in wonder at how sunny the days were in the lifelogs when it always se¢

rain in Ireland

7.6 User Participation

These personae helped to focus the design of Family Capsule on the user.
Including potentialusers in the design process also helps to put the needs and
preferences of the user into focus. Therefore, 4 younger and 4 older wdudts
recruitedto participate in participatory design sessiom®btain feedback on a series of
low-fidelity prototypescreens. The prototype was a maogksystem using Microsoft
PowerPoint(see Appendix F) The intention of this study was to identify usability
problems, including ambiguous labelling or functionality, and also user feedback on how
to visualise informatin, methods of sharing and privacy conceriifie focus of this
study wago explore thd.ook and Feebf the system, as described in Chapter 3 (Houde
& Hill, 1997).
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7.6.1 Procedure

The study was carried out in theenpartic

a demonstration on how the system would work and how a user would interact with it.
There were 26 moelp screens in total. At the end of the demonstration the researcher
returned to the first screen and asked the participant: 1) what they thousitrietne was

displaying, 2) was there anything that they were unsure of, 3) how would they expect it

to be. This was repeated for each screen that contained new elements.

The participantsvere providedwith blank paper sheets to encourage them to
sketd their recommendations. Only one participant felt confident enough to do this,
with the remaining participants preferring to describe their ideas for the researcher to

sketch out.

7.6.2 Problems and solutions identified

Overall the participants were very enshastic about the design. Some
participants thought that the system would be good for extended family, or family
abroad to share their d&y-day experiences. Another participant said that they would
use it only with closdamily members but would not Bve any linitations on sharing
with them.Yet another participant said that he would mainly want to use the system to
see his own activities and lifestyle patterns. These comments show how a system cannot
be designed to suit one type oérpon, but must @ommodatemany needs and

preferences. The problems that the participants identified were as follows:
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Version 1

Family Ufelog

March 4™ "012

5:20pm

TJom Sem Sem 0am 1lam pm lpm Jpm Jpm &Hm Som fom Tpem o %

Version 2

Day | Week | Month L Timeline |
| | e

>

2. 0.0 B B R B E2 B B B B .

Figure 7.6 Version 1 and 2 for navigating the timeline.
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Usability

Although the participants did not interact with the prototype useful feedbask
gatheredegardng the usability of the systemTlhe uses were all happy with the size of
the text (minimum 12pt), image size and the colour contrast. One area that confused the
participants was with the timelin€&igure 7.6). The timeline was initially designed to
view high level iiormation, such as a whole week. The user could click one of the days
in this week to see the day in detail as the screen main content. Using the zoom buttons,
the user could change the timeline, zooming out to see a higher level (e.g. month/year),
and ooming in to see lovievel (e.g. day). Firstly, the participants said that they were
not sure what the plus and minis zoom buttons meant, and did not associate it with the
timeline. Also, the participants said that in theory they understood that am#ime
they could see a week and then select a day to view on the main content but in practice it
just confused them. They expected the timeline to show a summary of what they would

see as the main content.

The designwas adjustedbased on this feedbac Instead of using a zoom
function to change the depth of timeintroduced Day/Week/Month options. On this
menu bar also included time navigation options with a calendar and timeline button
(Figure 7.6, middle image) When the Timeline button is seted, a timeline would
appear at the bottom of the screigam which the user can select different days to view

(Figure 76, lower image)

Family network visualisation

Overall, the participants commented positively towards the family network
visualisation . They | i ked that they could intera
a dayto-day basis while also being able to access lifelogs shared by deceased parents or
grandparents. One of the older participants said aboiitlit; | ove t he f ami/|l
geneal ogy is really popul ar now. I t hi nk

attentiono
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It was intended that on opening the browser, the first screen displayed would be
the family network. However, one issue that was raised was that therketas static.
Al t hough the graphs displaying the wusers?o
over time, this change would not be noticeable for frequent users. It was decided that a
better solution would be to initially display a screen showmgt f ami | yds most
interaction with the browser. This would be similar to the News Feed on Facebook that
Is constantly updating. With Family Capsule, updates would appear when family

members share, combine or mark shared images as favourite.

Sharing and privacy

Visual lifelogs canof coursebe extremely personal and for this reason the
browser is designed so that users will have a password protected account to manage their
lifelog. Although the purpose of the browser is to maintain family lifelogkinvthe
family group, there is also extended family to consideg. inrlaws, cousins etcThe
participants said that although they would want to share some events with everyone,
other events might be more suited to sharing with just one person, @r @grpeople,
such as grandparents. This is similar to Google+ where the user can place different
people into circles, or groups to make sharing eabBi@r.example, the persorfenn
Fields only wanted to share images of the time spent with her grandchitdréaer
daughterJudith as these images would only be meaningful to hemecommend
incorporating a simdr featureto Google circleswithin family groups where the user
can have predefined groups from whibley select tolgare their imagesilt is the user
who controls whom they share their personal lifelogs with.accommodate accidental
sharing, users should be able to retrieve their images back at ariy sinsdare. This
facility may be important should family relationships breakdown and gsen®t wish
for others to have access to their collectior@hanging family dynamics may be a
significant issue in relation to family lifelogging. In the concluding chapter, it is
suggested that further exploration into lifelogging and sharing acnosly faouseholds

and regions is needed.
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The Sharing section dhe low fidelity prototypewas designed so that the user
could see events that they had shared with their familizamily menu optionwas also
includedwhere events that the family shared vtttk user would be displayed. Through
di scussions with participants it was deci d
shared by the family with the user should be displayed on the one scrdegur/.7
version 1 and 2 of the browser can be seen. In versionae removed the Family
menu option and within the Shared sectidmave included a slider to allowuser to

change the display from showing only their own shared images to viewing all shared

images.
Version 1
Family Lifelog Mark Mathews
Shared Combined Family My Favourites
March 1%, 2012 March 5%, 2012 March 107, 2012

Version 2

Mark’s Account Settings Llog Ot;l

My Lifelog Shared Combined My Favourites
March 2012 m L Day | Week = Month . -C_almyu _ Timcline | st(\‘l!‘(h .

Figure 7.7  Version 1 and 2 for displaying shared images within a personal user

account.
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Family Lifelog Shared Combined Favourites

P:D Ve ¢ =4 Marchath, ZOIZF"
5:20pm ¥©'

Jane Mathews

3 1 =

Figure 7.8 Version 1: Visualisationfaa f ami |y member 6s activitie

considered to be too personal for family members to have access to.

The participants were informed when they were shown the prototype that only
images and events that were shared by a user would be vsiddleetr family members.
I included in the prototype a series of screens; when a user selects a family member from
the family network visualisation they are brought to a screen where they can look
through this personds s hualisgion of tmea gcevdiesor al
(seeFigure 78). It was expected that the participants would like this visualisation as
they had reacted positively to the display for their own personal activities. However,
this visualisation was considered to be tospeal, even when the images it represented
were already shared with family. The participants thought that it could be used in a
negative way, for example, they did not want their partner to be able to check how long

they had spent watching the televismrhow little time they spend doing chores.
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The feedback that asgathered from the participants during this prototype study
was used to improve the design of the family lifelogging browkelescribe the design

concept in full in the following section.

7.7 Proposed Design Interface: Family Capsule

7.7.1 Touch-screen interaction

To accommodate botblder users and mulperson interaction in the homk,
have designethe lifelog browser to be used on a toustreen tablet computer, such as
the Apple iPad. ToucBcreen technology an accommodatesome of theagerelated
consideration®utlined in Sectior7.2 Thetechnology itself requires that the screen
size, even on mobile devices, is larger thantoaich devicesIn addition, touckscreen
interfacesare designed tmcorporate virtual buttons that are large enough for a finger to
press accurately. These features mean that items are larger on the screen, making them
(a) easier to see and (b) easier to select accurately. Furthetimrese of virtual
buttons on the screen madhat older users do not require as much strength to select a
target, and they also do not have to divide their attention between the keypad and the
screen. As well as accommodating older user interactiotguehscreen tablet would
support family sharing, allowing users to view lifelog images together and pass the

system from person to person.

7.7.2 Task analysis

Task analysis is the process of analysing the way people perform tasks. The
process looks at theegts taken by a user to achieve their goals. Each step is broken
down into suktasks, or plans. A task flow diagram illustrates these actions and allows
us to think through the systemds structur e
Family Capswé | consider user interaction with the system and also potential interaction
with other family members, where browsing through lifelogs may prompt shared

reminiscence and storytelling. There are several possible tasks which a user could
160



perform using theroposed lifelog browser. As sharing is the primary purpose of the
browser,| have included a task flow diagram demonstrating the actions a user would

take to perform this taskThis task flow diagram can be seerfFigure7.9.

0.
Share an event
with family
Plan0.
Do 1, 3 and 4 if event in current collection
Otherwise do1 -4
If family present do 4A with 4B optional
If family not present do 4B
1. 2. 3. aA, 4B.
Log in to personal Upload images Retrieve event Share event with Select event to
account from SenseCam from collection family in person share
Plan 4B.
Plan 1. Plan 2. Plan 3. Do 4.1-4.2
Dol.1-14 Do21-23 Try3.lor3.2or
33 41, 4.2.
Then option 3.4 Select ‘Share’ icon Choose person or group
to share event to share event with
3.1. 3.2 3.3. 3.4.
Retrieve from Retrieve from Search for event View event
most recent ‘Favourites’ slideshow
Plan3.3.
Do3.3.1-33.2
2.1. 2.2. 2.3.
Connect SenseCam Select “Add Confirm images to be
to computer Images” button added from device 331 332
Search by timeline/ Select day to
calendar/activity view
1.1. 1.2. 1.3. 1.4.
Select “Log In” Select user name Enter personal Select “Enter”
button password button

Figure 7.9 Task flow diagram for sharing an event with family using the proposed

Family Capsule lifelog browser.
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7.7.3 Interface design

Creating personas, including target users in the design process arapuieyval
task analysis, facilitate in focusing the design on wWieusers will be and what tasks
they will perform. In relation to the usability of the proposed system for
intergenerational usel, outline considerations with respect to the Family Capsule
interface, put forward by Fisk et al. (2009),Tiable7.3. The integration of these design
considerations can be viewed in the following sectioh describe the Family Capsule

system and include screen shots of the proposedane.
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Table 7.3 Interface considerations for intergenerational use.

Design Guideline Considerations for Family Capsule

Physical characteristics Visual information will be spaced so that users can esamly and select targets

Users will be able to adjust the size of the display using #tmlth gestures to zoom in and ¢
(place index fingeand thumb on screen and widenzoom). An option to adapt font size and col

contrast would also be offale wi t hin 6Settingsd menu optio

The users will not have any time constraints for inputting or viewing data

Labels, icons, images and targets will be large enough for touch interaction, also ensurir

visibility and access

Navigation Scroll bas will be avoided. Users can navigate using next/previous buttons as well agestulte

touchscreen interaction, e.g. swiping across the screen to.scroll

Previously viewed events will be highlighted to allow the user to see where they have visited

The users will know their current status through highlighted menu options and text information

Main navigation options will be present on the screen at all times.

Information organisation With a touchscreen application, a broad and shallow merucgire will be most appropriate. Th

is to ensure that the user does not get lost in complicated menu systems.
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Frequent and important actions, such as, viewing family lifelogs, adding images and sharing

prominently positioned

Conceptual

Eachscreen will have a standardised format, including layout of menus, images and colour

The interface will be designed to be compatible with user expectations. Participant feedback

taken on board to ensure compatibility for interface featurds asitargets and label options.

The users will be made aware of the options that are available for the screen they are (

viewing through textual information and highlighting available options.

Feedback messages will be displayed so that tbe wil know when images have been add

shared, combined, marked favourite or deleted

To enable easy error correctjghe user will be provided with options to undo or edit any acti

such as editing family member details, or undoing share, cemiaivourite or delete actions
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7.7.3.1 System interface and functionality

Opening Family Capsule

On opening the Family Capsule lifelog browser the user will view the home
screen, which displays the most recent actions taken by the family group. This
screen cabe seen irFigure 710. The main menu, displayed at the top of the screen
includes the sections; Family Lifelog, Shared, Combined, and Favourites. Within the
Family Lifelog section the user can toggle betweenftree mi recgnd gpdates and
the family néwork screen using the buttons showrFigure7.11 directly under the

Family Lifelog menu option.

o -

Family Accounts Settings Log In

Family Lifelog ‘ Shared Combined Favourites

= =1 [ Day | Week } Month Calendar J Timeline l Se_archJ

RECENT UPDATES | March4th2012

P 22:45pm
Mark shared 1image

13:28 pm
Trish combined an event
with Mark

13:20 pm
Mark shared a favourite
event

! 11:47 am
| 4 ¢ Jane shared 3 images “my
A life is housework”

Figure 7.20  Mock-up home screen of Family Capsule displaying recent updates of

family membersé actions.
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=

Figure 7.11  Buttons to allow users to toggle between most recent updates and

family network visualisation.

The purposeof displaying recent updates is to allow family group users to
quickly and easily sed there is any new information for them to view within their
fami |l y membdhavédincluded a User grefile picture, the time of the
action taken, a description of the action taken and also the images that were involved.
Under the main menuhave included the menu bar described in Sectié2 This
allows the user to choose whether they want to see updates from the day, the week,
or the month. The user can also search for actions taken at a different timenasing t

calendar, timeline or search options.

By selecting the network icorFigure 7.11) the user can navigate to the
family network screen.l described the functionality of this visualisation previously
using a wireframe diagram. hiE display allows the user to view their family
connections and also see the lifelog activity for each family member. A mock family
network is displayed ifrigure 7.12. Not only lifelogging would be included within
this network Information from deceased family members, and names of family who
do not currently contribute to the family lifelog could also be added to the network.
This is to ensure that future generations will have an accurate account of their family

tree.
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Figure 7.12  Family network mock-up interface displaying active and iractive

family members.
Viewing family lifelogs

To view a family memberos | ifelog, a
network display. Aternative methods could be to use the search function, or if the
user had chosen to view an event created by another user, they can navigate through
all the events shared by this person. A user can only see images or events belonging
to other family membws that have been shared for familywieg. A user would

have to login to their personal account to view their whole lifelog collection.

Family relationships are constantly changing, through the birth of children,
death, or divorce for example. Qdoetal. (2011) claimghat characterising and
understanding family life is complex, however families work at adapting to these
structure shifts and technology is becoming a common part of this proOesn
suggests that more research is needed to fully retzatel the role of digital
possessions following family loss or marital breakdown. This would also be relevant

to lifelog contentshared within families
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Figure713 Family member 6moclsupscreend | i f el og

If a family memberés profile is select
Figure 7.13. In the top panel the user can see a profile picture of their family
member alongside their name and birth date. To theafghts is a series of images
corresponding tahe currently selected event. The main content displays these
events, represented by a Kegme image. Under each event is the time the images
were captured and the number of images in the event. The famime mber 6 s m
recent lifelog will be displayed, from which the user can navigate to previous days.

The user can see a slideshow of an event by double tapping on the event group. The
first tap will show the image series in the top panel of the scredtha second tap

will show the slideshow in full screen view.

168



7.7.3.2 Browsing different days

In Figure 7.13 | have also included an example of the timeline displayed
when a wuser selects the O6Ti medfiom¢hé t arg
bottom of the screen, overlaid on top of the content. The timeline displays a series of
vertical bars, each representing a different day of the month. The height of the bar
corresponds to the quantity of images captured (and shared in thefcaswing
family memberds i mages) on that day. Th
days might be of interest to them. The day that the user is currently viewing is
highlighted in blue and the user can navigate to previous or future wkitg the
arrow navigational buttons to the side of the timeline. If a user is interested in

viewing lifelogs on a specifiday, they can alternatively use the calendar option.

7.7.3.3 Searching for an event

Providing users with the ability to search for an eventld/éacilitate users
to find images from the past moresd As mentioned in Chapter, &earch
functionality is enhanced when people can chadsethey want to search fowhat
activities they are interested mwhenandwherethe event took place. Oproposed

visual display for this search functionality can be sedfignre7.14.
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Figure714 Search functionality, displayed when

Within this sectionl have also included a search box, where a user can type a
qguery, a OMystery Boxd button is also in
the user with random lifelogs from the fash y me mber 6 s col | ect i
interview studies it wafound that people were often motivated to review their past
collections by chance, where they stumbled upon thenmudaking for something
else. lincluded the Mystery Box function intihe design concept to replicate these

instances of random discovery.

7.7.3.4 Viewing shared, combined and favourite lifelogs

As well as the Family Lifelog, thle r o w snaim mesu allows users to view
Shared, Combined, and Favourite lifelogs. Unless a user is logged in, these lifelogs
will belong to all family members who have maseents visible to the family group.

The layout of the Shared and Favourite section would be identical, each displaying
events that have been shared/favourite, with a profile image of the contributing user

below, alongside the event date or time (dependmgvhether the user selects the
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day/week/month option) and the number of images in the event. An example of the
shared screen can be seerfriggire 715. Again, a user can select the event to see a

slideshow in full screen view.

0 .
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Figure 7.15 Shared events for all family members.

The Combined section of the browser is slightly different. Theetdrior

this screen is madep of combined events from different users. If a user uploads
images from their &hseCam and the system detects that another family member has
shared images from the same event, the browser will alert the user of this and ask
them if they would like to combine the events. Once combined, the events will be
displayed as inFigure 7.16. The users who contributed to the event will be
displayed, alongside event information and to the right of this a series of images from
this event. A user can select a mégasmi | y
they contributed. A slideshow of the event can also be viewed by selecting one of

the images in the series.
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Figure 7.16 = Combined events for all family members.

7.7.35 Personal lifelog account

The previougdescriptions have concentrated on the interface screens that are
visible to all users within a family group. To manage personal collections, a user
would have to log into their account using a private userreamdgpassword. When
logged in, their most rent lifelogswill be displayed. It is within the personal

account that users can add, share, combine, mark as favourite or delete their images.

Once logged in the main menu options change slightly with Family Lifelog
converting to My Lifelog. When inhe My Lifelog section, a user can view their
|l ifelogs through a OPhoto Viewd which d
frame image, or the user can view a visualisation of their activities, as Jdeiguirie
7.17.
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Figure 7.17  Personal lifelog interface. The user can view their lifelog by activity or

by photo view.

The above figure shows a visualisation of a Gsactivities, as described in
the wireframe diagram in Sectidh3.2 Images imported from a SenseCam device
are automatically segmented into different activities, such as meals (eating, drinking,
cooking), social (people, telephone) and so on. Usiigvisualisation a user can
see howmuch time they spent on these activities. By selecting an activity from the
list, a submenu would open up, where the general activity is broken down. For
example, in the figure above a user can see how much time they spent on meals. By
selecting the mads button, they can see activities relating to this, such as how much
time they spend eating, drinking, preparing and cookimpis would be useful to
participants who are interested in their health and lifestyle activities ove(Kiellg
et al.,, 2011 This is displayed ifrigure7.18.
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Figure 7.18  Visualisation for viewing sub-activities.

Mark’s Account Settings Log Out

Shared Combined My Favourites

Photo View

Figure 7.19  Layout for displaying evert images and favourite/share/delete options.

Images within an event can be viewed on the top panel of the screen when a
user selects specific sections from the main content. A slideshow of this event can
be viewed by the user selecting the event from rtteen content again, or by
selecting an image from the top pan#lithin the toppanel, there are also icons that
the user can select to mark an event as favourite, share or @agetee 719). A

user is also offered this optiavithin the slideshow ww, seen irFigure?.20.

The slideshow view automatically displays a series of images within an
event. On the top of the screen the user can view event information such as the time
the image was captured, the date and the imagwer in relation to the event. A
user can also manually navigate through the event using the next and previous
buttons. Once a user reaches the end of an event, they will have the option to view

the next evenin the sequence
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8:45am | a*march2012 ’ Image 5 of 57

Figure 7.20  Slideshow interface for viewing images within an event.

7.7.3.6 Viewing shared, combined and favourite lifelogs

| have described the interface a user would see, when they are not logged into
a personal account, within the Faynllifelog for shared, combine and favourite
lifelogs. Asfound from the exploratoryesearch, people sometimes do not want to
share with everyone in a group and may choose to share with specific people. When
a user is logged in to their personal accotimty can view events or images that
have been shared with them, but may not be shared with other family members. A
user can also choose to view only events that they have shared, combined or marked

as favourite (seEigure7.21 for example).
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Figure 7.21  Interface for events shared by other family members with the user. A

user can also view the events they shared themselves by using the slider option.
7.8 Conclusion

In this chaptef addressedhy fourth research question which focused on how
a lifelogging application should be designed to support intergenerational interaction
| presented the design concept for Family Capshésendproductof a combimtion
of influencing factorswhich include findings frommy previous research studies,
existing guidelines for designing for older users ametl known stateof-the-art HCI
techniquesusedthroughout the design process.believe that the resulting design

would support family groupfelogging and sharing.

In the nextchapterl continue to address Researahe®tion4 whenl examine
the usage and usability affamily lifelog browser in a prototype field evaluation

study.
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Chapter 8

Evaluation of Family Capsule in a

Home Environment

8.1 Introduction

In the previous chaptdr introduced the design of Family Capsule. This
design is somewhat aspirational in tisatme of tle technologiesinderpiming the
functionalities thatl recommend for a family lifelog browser have not yet been
developed for impleentation and are still the subject of ongoing reseanatontent
analysis Nevertheless, in preparation for future developments, we need to evaluate
the use and usability of an, albeit simplified, intergenerational lifelog browser in a

home environmentThe intent of this chapter is to presémevaluation study.

Evaluation is needed to ensure that users can use a product or system and that
they like it (Sharpet al, 2007) As well as being useable, the system should be
engaging and provide an engiyte experience. There are three main approaches to
evaluation: usability testing, field study and analytical evaluation. Usability testing is
an approach that involves measuring user
accuracy, and measuring theatisfaction. This is usually conducted in a controlled
environment, such as a laboratory. Field study is a method of evaluation which

involves users interacting with the system in their natural environment, such as at
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home or work, as opposed to a leddory. Finally, analytical evaluation is an
approach that does not involve emsers directly, instead involving experts to
predict user performance, often guided by heuristic guidelines and stantamte
methods can be applied individually, or &lteée can be applied to the evaluation of a
system. Te focus of this study was &valuate a new degi concept, to investigate
the functionalityof the system by tamily in a home environment. Thereforewas

decided thatisability testing and a figlstudyshould be conducted

In the first section of this chaptérdiscuss the development of the Family
Capsule prottype. This section includes a usabiktyidy where usensere askedo
perform tasks in order to identify and fix any problems befaegirming the
evaluation study. The second section then describes the field evaluation. This study
involved the placement of a working prototype into a family household, consisting of
olderand younger adults. Finally,nhake some conclusions of how thgstem can

be improved based on the feedback obtained.

8.2 Prototype Development

A prototype of the Family Capsule was built for evaluationlLbyZhou, a
software developer within the research te@hnou, CapraniGur i n & 0O6Conn
2013).The system wadesgned(personal contributionand implemented based on
crossplatform techniquesflex for interface design an&glite for data storage.
Images are captured by family members using a lifelog device such as the SenseCam.
These images are uploaded to tmewser, segmentenhto eventsand stored in a
database (see use case diagriigure 8.1). For the purpose of the evaluation,

prototype functionalitys focusedn:
1 uploading SenseCam images to a private user account,
1 segmentingmages into events,
1 browsing images through a slideshow,

1 sharing images to a family account,

1 marking images as favourite for personal or sharing purposes.
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Figure 8.1 Lifelogging and family browser use caseéiagram.

The prototype system was developed to be used on as$ouedn computer.
The current storage capacity required for an extensive lifelog collection meant that
the systemcould not be evaluated using a tablet PCbelieve that this storage
prodem will become less pertinent with the growing access to cloud computing
services. For the current evaluatidghe browsemwas runon an ASUS EEE Toueh

Screen PC. A screenshot of thetptype can be seen in Figur8

This prototype system is a simpddl version of the proposed
intergenerational browser.The purpose of the evaluation was to examine the
functionality of the systemand how these functions would be used. This was
previously discussed in Chapter 35 wher
outlined. In the previous chapter it was tleok and Feebf the lifelog browser that

was of interest, whereas in this chapter it islthglementatiorthat is of interest.

Similar to the desig concept described in Chapteraruser can upload their
images to a personal account from which they can browse through their lifelog,
share, delete or mark as favourite. In the family view section, all users can view the

events that have been shared by their family members, and alsicatieefavouite
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events In Chapter 7 Table 7.2, a descriptionwas given of the approaches
recommend to be incorporated into a family lifelog browser and the current
feasibility for implementation when using a SenseCaifthe feasible techniques
wereimplementednto the protogpe. These arergup sharinga personal account,
segmenting eventsand highlighting events. The remaining approaches, which

include highlighting activities, search, combining events and family network, are not

yet ready for deployment.

Family Lifelog Shared Favourites

&)

Thursday | 15th March 2012 \3/

SUN MON TUE WED THU FR1  SAY

1123
4 5§ 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

| Marissa

Cathal

15:48 pm | 48 images [F 16:03 pm | 148 images ﬁ 16:51 pm | 97 images ﬁ <5

Figure 8.2 Interface design of the Family Capsule higHidelity prototype.

One finding from my research thatdecided to explore during prototype
development was that people did not like to force their collections oerspth
preferring to share them if the other person asked or showed an interest. A strategy
thatiwant ed to explore to create a balance
triggering an interest from famil|lBRr membe
each event a user uploads, which may contain 100 images, only tharkeyimage
representing the event will be visible to the family. The event will be locked and

will display a closed lock underneath the image. Events that are shared by dluser wi
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display an open lock, and will be fully accessible to the lfatoiselect and viewl

discusgdthis strategy withihe participants following the evaluation study.

8.3 Preliminary User Testing

8.3.1 Overview

Before begining the evaluation study preliminary ers testing was
conducted This was infor mal user testing co
goal of the testing was to highlight any problems or difficulties the participants had

using the system so that they could be corrected bfesvaluation studybegan

The user testing involved five participants, two older (mean age = 65 years)
and three younger (mean age = 33 yeaild).e 06t hi nk aMaadaptedpr ot o
for the user testing, whereby the participants were encouraged to talk through thei
actions while performing specific tasks. Any difficulties, hesitations or confusion
that the users encountered were noted down. After teshiagparticipants were
asked to explain in more detail why they encountered these problems and a potential

solution was identified.

The participants were given an introduction to the prototype system and
allowed five minutes to freely explore the systeihe participantsvere then asked
to complete five tasks. If the user became stuck at any stage durimg,téisé
observer firstly repeated the task instruction. If the user continued to struggle with
the task, the observer pointed out the next appropriate aclioa participants were

given a sheet of instructions to complete the following tasks

1 uploadinga set of images from the SenseCam to tlosvber (user will need

tologinoanaccount and select O6add i mages?®d

1 sharing an event (user can either select the share icon under the event image

or select the share icon from the slideshow),

 view sharede vent s (the wuser wi | | sel ect t h

menu),
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1 finding images to browse on a specified date (the user can use the calendar

option or the arrow buttons beside the date label),

T viewing a slideshow of aniytceoant(thper son
user will log out of their personal account and select the name of the person

whose images they wish to view).

8.3.2 Problems identified

Table 8.1 Problems identified and fixed from user testing

Problems Identified Problems Fixed
Incorrect images displayed \
Event slideshow returning to start \
Image count display \
Time format display throughout system \
Double touch to select event Not changed for current evaluation
Navigation issue Not changed for current evaluation

There were several problems that were identified throughout the user testing
which were consistent across all the test users. Some of tlddenps were due to
bugsand inconsistenciefor overview se€lTable 8.1). For examplewhen a user
waslooking at aslideshow of an everitwas discovered thahé images displayed in
the event were not correct.This was due to a problem with the database not
refreshing after each slideshow and displaying presty viewed imagesAnother
problem identified was that when the slideshow reached the end of an event, the
event refreshed to the start, presenting the first image again. This confused the users
who were then not sure if they had viewabdof the imags in the event Solutions
to these problems were found and implemertgdhe software developerOther
minor issues included updating the image count after an image was deleted, and

having a consistent time format.
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Throughout the system the interactiis set for one touch (similar to single
click with a mouse) to select a target. A problem that the developer found was that
when selecting the share/favourite/delete option which is presented under the key
frame image, the action triggered the slideglsareen to open. This was occurring
even though no contact was being made with theflegye image. Due to the
sensitivity of the touctscreen it was decided that a temporatytsmn would be to
use a doubkouch to open the slideshow. This was nigal however the users did

not find any difficulties with it once they were informed.

Other problems were design related. affithe user was asked to logoin
their private account the older users initially tried to select their user name on the left
handp anel . This panel was intended for wus
lifelogs. The Log In button was quickly found after thikereforeit wasdecided to

keep the layout as it was designed

8.4 Field Study

The approach thdtchose to evaluatie prototype system was field study
in a family home. The purpose of the evaluation was to investigate how easy or
difficult the system was to use, how a shared lifelog system would be used in a home

environment and whether intergenerational interactioaldvoccur.

The family group consisted of two generations of adults living together, two
parents and three children. The parents
adul t h o o dasthe thre& shildvee livihng with them, they had a smayried

and living abroad with their two year old grandchild.

The participants had all worn a SenseCam one year previolsty.of these
participants were involved in the previous research studies. The remaining three
participants had collected datatoof their own interest. The number of days the
participants wore the device ranged from 3 days to 8 d®ased on participant
feedback fronthe Phase 2 observiain study discussed in Chapterittwasfelt that

these past lifelogs would be more megfhih and more likely to inspire shared
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family reminiscence compared to images captured during the evaluation period.
Therefore, it wagdlecided to use this data rather than collecting new data,hend t
image collections that were obtained frahe previos year wereauploaded to the

browser (for image count, séable8.2).

Table 8.2 Number of images ineachparticipant & sollection uploaded tothe

prototype system.

Participant No. images
(gerder, age) ooty
FK (male, 56) 4618

CK (female, 58) 11071

DK (male, 28) 3249

SK (male, 23) 2443

RK (female, 21) 1554

As only one family was used in this studyacknowledge that the results
cannot be generalised ather family groups, which vary in age, dynamics, and living
conditions. This evaluation study is to gain some initial feedback on how a family

lifelog system might be accepted into a family home.

8.4.1 Materials

A questionnaire was given to the participantdlofeing a weeklong
evaluation period. The questionnaire focussed on the general usability of the system
asking participants to rate the use in terms of: ease of use, learnability, efficiency,
usefulness, aesthetics, fun and interest, satisfactionywheither it wasemotionally
fulfilling. The participantsvere also asketb rate the usefulness of each feature or
function of the browser, such as group sharing, password protection, favourites,
image and event deletion etc. According to Fisk et al. (200&ermining the

usefulness of a product is the first decision point to acceptance.

Th e user s o6 were awomaticatlyi recordedvith the system,

including when they logged into the account, and when they used the share and
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favourite options. After examining the data obtained from the interaction logs it
became <c¢clear that conclusions could not
from this data alone. Activity was only recorded if a user was logged into a
particular user accoumind not wherbrowsing through the shared imagtserefore

these recordings were discarded.pdstevaluation discussiowas conducteavith

the family group to ask them how they typically used the system and why they used it
in the way they did. For example, wite interaction logsit could be see that the
system was being used biis did not tell us whether there were two or more
participants reviewing the images at the one time. Also, if the participants chose not
to share their images using the share femgtthis does not mean that they did not
share leir images in person. h€ discussion sessiomas usedio explore these

possibilities. The questionnaire and interview questions are incaglagpendixe.

8.4.2 Procedure

As mentioned above, the participantsl ltallected images using a SenseCam
one year previously. These images were uploaded to the Family Capsule prototype
system. Thetouekcr een computer was placed in thi
a communal room where the browser could be easilysaede The participants
were given a demonstration of how to use the browser and were then each given time
to interact with it and to ask questions related to its use. Documentation was also

provided should the participants need any support.

The participats were informed that the purpose of the evaluation was to
explore the usability and use of the system. They were asked to use the system when
and how they wished throughout the evaluation period. The system was placed in
the family home for one weekDuring this time, the familyvas contacte@n two
occasions. The first was to ensure that the family did not experience any major
technical problems with the system and the second was to remind the participants to
fill out the postevaluation quagnnaire. After this weekthe familywere revisited
to discuss their experiences using the system and to gauge their opinions on a family

lifelog browser.
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8.5 Findings

Our findings from this evaluation study are divided into (1) the usability of
the system, (2) #huse of the system, and (3) family experienfe.e par ti ci pal
feedback from both the questionnaamed the discussion sessisnincludedin these
sections. Some of the limitations of the studyre also highlightedo that future

iterations of the sstem can learn and progress from them.

8.5.1 Usability of system

As part of this study participantwere askedo rate their agreement on
usability statements such as fAthe systen
l ear no. The r es pedsiayRdifFigue B3 tnkhis Bgurate ct i on
canbesea that overall the participants had a positive user experience. All members
of the family found the system easy to use, easy to learn, an efficient way to access
information, useful, fun and intesting. Some of the statements that the participants
rated slightly lower included the aesthetics, finding the system satisfying, and
emotionally fulfilling. As the system was a prototypleere was noa significant
amount of timeinvestedon the aestlies, although we do believe it is a very
important aspect. Theesign described in Chapter répresents the projected
interface design. There were mixed opinions concerning whether the system was
satisfying to use and emotionally fulfilling. This istrall that surprising. As the
system is intended for lorigrm, as well as shetérm use, with a family collecting
and sharing data over many years, through many generdtianticipate that any

attachment to lifelogs would develop over time.
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During the posevaluation discuson the participants raisestme issues that
they had when they were using the system. RK, one of the youngeippats said
that she would have preferred to have more than on&&eye image to represent an
event. She suggested showing four smaller images so that a user would have a better
idea about their activities before they committed themselves to sgldutirevent to

view as a slideshow.

il woul d have |l i ked to see a bl ock, m

going ono (RK, age 21).

The other members in the family agreed that this would have been useful.

However, CK, the mother in the family said:

AnYedahcan see why that would be good b

have my glasses ono (CK, age 56).

This initial prototypewas builtto include only the basic elements of the
proposed family lifelog browser, with the intention of integrating the design more
fully in future iterations. Some of the issues that arose throughout the evaluation are
considered in the design outlined in the previous chapter. For example, in this
design when a user selects an event they can see the event series on the top of the

screen, without having to compromise the sizéhe keyframe image.

Another issue that was discussed was having the option to share, favourite

and delete individual imagemther than the whole event. It wiatended to allow
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the users to carry out theeactions however this problem needed further analysis of

the database structure than the development time allowed.

During my time in the participantshome, one of the participants FK, the
father in the family, wanted to look through some images he lkad faut did not
get a chance to look through during the course of the week. As he began to browse
through these images CK, his wife looked at the images over his shoulder. Similar to
the participants ithe observation study, FK and CK pointed out thacgk that they
were at this timeand the people they were witihis also led to stories about the
people in the images. However, a problem with the system did arise when the

slideshow would not play thenages in one of the events.

8.5.2 Usefulness of system

The guestionnaire that was givemthe participants also asked them to rate
their agreement on the usefulness of the system features. As well as rating the
usefulness, the participants commented on why they gave this rating. The opinions
were further eplained during the discussion session. The ratings can be seen in

Figure 8.4.

Usefulness of System Features

M strongy disagree

3 M quite disagree
2 A neutral

1 A I I M quite agree

0 J I I_L strongly agree

Accessto  Combining Accessing by  Shared Favourite Password Grouping Locking
other same events people's photographs photographs protection images into events
people's profile events
photos

Number of Participants

Figure 8.4 Participants6é agreement rating for tt

There was a difference in opinions betwees fdmily members particularly
in relation to privacy and access to family lifelogs. Only one of the family members,

SK, did not share his images with the family, although he did share them with friends
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when they visited the house. This was mainly becéwsewas wearing the
SenseCam when he was out with his fi®n It was this participant whwas

concerned about the privacy of his collections, rating negatively for aspects of the
system relating to access to otrépecfic peopl
people. The reason that SK gave for this was that he did not want to look through
peopleds |ifelogs without permission and
his. In contrast, the other family members were very open to sharing; thew gave
neutr al rating for accessing other peopl
together at the same time anyway. Similarly, they believed it was not necessary to
lock an event from family access as they would allow free access to their family.

The older adults also thought it was not necessary to have a password to log into
theiraccountil| coul dndét think of a pFKagebd).e t hat
In the discussion however the family noted that although they are happy to share
imageswith each other, they would not want a neighbour or family friend to have
access to their lifelogs if visiting. In this case, they said that they would want to lock

their activities. From this discussion it was decided that providing an image of a

0l edb event is not a suitable strategy.
keep their lifelogs private, and it is too limiting for those who wish to provide
unrestricted access to familyl. will maintain the practice of allowing the user to
choosewhen and what to share with their family. It is also wortimsedering

providing a group logn facility, to ensure that visitors do not have access to the

family system without permission.

Although only one of the participants (DK) marked their images as
6favourited, al | of the participants sai
reason for wanting this feature was that it would allow them to find images they
enjoyed easily. However the participants said that during the evaluation period they
did not mark their images afavouritedbecause they shared the ones that they liked
best. Similarly, although the family rated the share function as mostly positive, they
said that they did not use it because they viewed the images in person together. The
participants believed that these features would be more useful ovetetomgise,

when they would want to retrieve an event from the p@stthis topic, FK said that
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he would o6favouritedé i mages that he inte
more meaningful to him. Providing an easy method for users to print individual
Images, or a sequence of images is also something that should be considered for

future designs.

The usersod6 i mages were automatically
the sysem. In the family lifelog section, events that were recorded at the same time
by different people were presented side by side. Overall the participants were happy
with the way the images were organised, saying that it allowed them to see different
peopl®dés view of an activity and all owed t he
that might have been missed in their own. All of the participants rated organising the

images into events and combining family events as being useful.

8.5.3 Family experience

In geneal the participants used the lifelog system in slightly different ways.
As mentioned before, SK only shared his images with his friends. CK said she
viewed the images on her own before inviting her family to view them, whereas FK,
DK and RK viewed theirmages for the first time with their family. Among four of

the participants there was a definite sense of comfort with sharing their lifelogs.

AWe all |l ooked at everybodyods. Except

of the timeodo (FK, age 56) .

DK explainedthat the system was positioned beside the table where the
family have their dinner so it was easy for them to gather around together and look
through them. CK and FKaidthat when they visit their grandchild abroad they
always take videos and show themnthe rest of the family, so gathering around the
Family Capsule added to this family activity. For this family, looking at the

SenseCam images together was an important part of viewing them.

~

il prefer | ooki ng at pi ctursigimg with ev
there on my own | ooking at things. I

people there and you can remember thin
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All of the participants commented that DK had the best images. When asked
why, they said that it was because BMds wearing his camera when they were on a
camping holiday, walking though a forest and on the beach. Because a lot of these
images were outdoors with natural light, the images were also brighter and better
quality. CK said that she realised when she leaking through her own that she
was wearing the SenseCam too high, so that the camera did not capture what she was
doing properly. Only when she was sitting down could she see the context of her
activities better. Although the family viewed all her gea, these were the only
i mages she shared using the systemb6s sha
the SenseCam with the necklace at this particular length to stop it from swinging

when she was walking.

Similar to the interactions ithe observabn study, during the discussion the
participants teased each other good naturedly about their images. The family said
that they only |l ooked at someonedbs 1| mage
could ask questions and tease them about whatwkey doing. For example, CK
was sayinghow she was glad to share her images to show all the time she spends
doing jobs such as cooking the familyds
supermarket. DK joined in to add that the images also showetiealime she
spends texting whedriving. CK replied that she was parked at the time and then

reflected that maybe she should not have shared all her images.

Overall the participants said that they felt the lifelog system fitted in well
with their normalfamily activities. Each person took control of the browser to share
their own SenseCam collection and did not have any difficulties with its use. Nearly
all of the participants believed that they had worn the SenseCam more often than
they had and lamead that they had not captured more images. Apart from SK, the
participants wore the device when they were doing family activities, for example, at
FK and CKOos granddaughterodés first birt hoe
participants to gather tether to look through their SenseCam collections. For this

particular family, the system supported intergenerational use.
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A

il think i1itdés a good family activity.

I think itds a goodytagetogethetandIdob r f a mi

at photographs in some fashiono (FK,

FK went on tosaythat he had an elderly mother in her nineties who he
believed would also benefit from wearing a device like the SenseCam. Although his
mot her | i ves,sheiistubualllf dodesdureng teetdayrwhile his sister is
out at work. CK continued that the elderly woman often has visitorsnvehe lets
into the house. Although there are signs that someone has visited, she cannot
remember who it was or even that smwne was there. C&aidthat she would love
to be able to go through her mothedaws SenseCam recordings with her when
these situations occurred so that they could be sure she was not letting strangers into
the home. This example demonstrates hovolifeollections could facilitate family

life in many ways, depending on family circumstances which vary considerably.

8.5.4 Limitations of study

The evaluation study was concerned with examining the use of a working
prototype. This allowsneto usethe findingsto improve the design of the system,

but also to learn from the issues relating to the evaluation study itself.

It had beeninitially considered conducting an evaluation over a mdorig
period with participants using the SenseCam to record their &gianhd using the
system to upload and view their imagek.was believed that this would provide
insight into the overall use of the system, such as that shoigune8.1. However
there were two reasons why the evaluationicstire described abowas chosen
Firstly, the cost of the SenseCam device (£299) meant that it was difficult to obtain a
large supply for an extenddeingth of time. And secondly, it wdsarnt from the
field study described in Chaptér that particignts attach less meaning to images
captured a few days ago compared to images depicting forgotten activities taken

months previously.

Another limitation of the study was that it involved only one family group.

The reason for this was that my previousstudies, only two members of a family
192
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captured data and many of these had reviewed their imagdse ifollow-up
observation study. The family members involved in the current study had all gathered
Images one year previously making them ideal candidatgsafticipation. However

as this is only one familyds are Mspdor i ence

highlight the potential of a family lifelog system, rather than making concrete

judgements.
The family consisted of two generations withthe paentt n t hei r | at e
the children ranging from early to | ate

individuals vary greatly, particularly within the older populationThe older
participants were in the early stages of older adulthood and theredoreotc
represent older adults as a whole. A future evaluation would benefit from a larger
sample of family groups, of varying in age. This would also necessitate providing all
members of participating families with a lifelogging device to collect thea fita a

reasonable period prior to the evaluation.

8.6 Summary and Conclusion

The purpose of this evaluation study was to gather some feedback from a
family using the Family Capsule in their home. Although this was with a simplified
version of the proposesistem, some level of insightis been obtainadto how a
family lifelogging system can be integrated into the home and also the problems that

have to be worked on.

| began with a user study, asking people to explore and carry out tasks with
the system. | identified various problems whilst observing the users oagrgut
these tasks. Some of these issues were minomane fixed prior to the field
evaluation. Other issues memore complicated. For exampl&corporating
doubletouchinteractionto select an eventlue to the sensitivity of the toudtreen
From the posevaluation discussion we also found that the participants felt there
needed to be an easier way to navigate from event to event without feeling they have
committed themselves bglecting an event to view. These are challenges that will
have to be examined further.
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The field evaluation highlighted areas where the system could be improved.
Some of these issues were considerdtiétonceptual design but have not yet been
implemented into tle working prototype. As notethe participants said they would
have liked to see more information about an event before they selected it. They also
wanted the option to share/favourite/delete single images. This is certainly possible;
howeer it would have taken more developmetime to implement than was
available for this study. Related to this, the participants suggested providing an

option to print out favourite images to share.

It was found that providing the family with one imade represent an
unshared event f r om was nbtapprodriatelt mestmdught 6 s | i
t hat it would create a balance between |
family members to see a glimpse into their lives, encouraging an intergstvimg
and sharing lifelogs. This was not the case howesfound from the discussion
session with one participant feeling it
participants feeling that it was not necessary as they would allow free aztess t
lifelogs. Perhaps, asith social networking sites such as Facebook, the user should
be allowed to choose their preferred level of security. Also, providing a grotp log
woul d ensure that curious visitors woul

lifelogs.

Overall, the family gave positive feedback in relation to the usability of the
system and their experiengg@eractingwith it. Within this family different ways
were identifiedn which the system was used; viewing the SenseCam images on their
own, sharing with friends and sharing with family. The method of sharing
experiences by sending data such as p h
phone/ computer to another persondés devic
sharing in this way facilgtes people who are separated by distance. The findings
from the study hae shown that group sharing;erson, is also an important part of
family life. Although further developments are needdd,believe that an
intergenerational lifelog browser, suels Family Capsule, can be integrated into

family life, adding to and enhancing traditional methods of life capture.
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Chapter 9

Conclusions

In this thesis, three studies were carried out in order to establish and explore
the motivations, needs and preferences oéroétiults in terms of lifelogging. The
first study exami ning peopl esd use ,cslhowetd ghathnol o
although younger people were more likely to use different types of technology, older
people showed a significant interest in learnings ho use them, particularly those
that supported social connectedness. In studyl texplored how lifelogging could
support social connectedness by examining current practices flangecollections.
From thisl established that the motivations fallecting items change throughout a
lifetime, however family was at the core of Hfeng collections. The third study,
which was composed of two phases, demonstrated how both older and younger
people were more motivated to lifelog when they could shegie images, and that
through sharingmages family interaction, reminiscence and steflng transpired.
The findings from these studies were then applied to the design of a lifelog browser,
together with established guidelinekEdesignfor older uses. | also recommended
visualisation techniques to enhance the browsing experience, such as highlighting
events and activities, combining events and a family network displaying lifelog
activity. | developed a prototypef a family lifelog browser for evalation. This
evaluation, although small, showetthat thesystemsuccessfully supported family
membersé sharingtheir SenseCam images with each other, while at the same time

providing users with control over their lifelogs.
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In this concluding chaptdrpresenimy reflections ortheresearch and family
lifelogging. | then provide a summary of each of the chaéthis thesis Thisis
followed by a section dedicated #oset of desigronsiderations for family lifelog
systems that capture major less learned frormy earlier work. Finally) reflect on
some avenues of future research to further develop lifelogging technologies for

family groups, following the outcomes iy exploratory and design studies.

9.1 Reflecting on Family Lifelogging

Steve Mannpredicted that devices that capture our lifelong memories will
soon become commonplace and worn continuously (Mann, 204@)ever,Anita
Allen (2008) questioned whethenet fiavailability of lifelogging technology might
lead individuals to overvalue thatherwise transient details of their lives ( p.p. 52)
Inthistheside x pl ored peopl es 0 -longicollectiamng, aspvellasc t | Cc e ¢
their lifelogging practices. It was learned that although everyone collects items
throughout their life, thefort put into collecting and the meaning placed on items
varies from person to persorn.envisagea similar fate for lifelogging in that some
people will choose to wear lifelogging devices continuously, whereas other people
might lifelog sporadically.lt was found from théield experiment that it is often an
i ndi vi dual OdctatesiwHerrand where theizam wear visual recording
devices. For example, many of the participants could not wear the SenseCarin in the
workplace. IncontrasttoAln 6s concern of peopleloverva
found that people placed the most value on images that captured the details of their
life that were already important to them, such as lifelog images taken when moving
house or on a family holidaysimilar to stored text messages, photographs and
emails, | believe that people would browse through their lifelogs when they are

triggered to do so by an external source.

The exploratory studies indicated that older adults would be motivated to use
a lifelog device if it supported family connectednes®revious studies have
highlighted the potential of digital family archives to bring family members together,

sharing and reflecting on the recorded data (Kirk et al., 2010; Lindley et al., 2011,
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Petrelli ¢ al., 2010). Similarly, | have shown that visual lifelogs support family
interaction between older parents and adult children, encouraging reminiscence,
storytelling and reflection. Througthe discussions with participants throughout the
design proces and the feedback fromime evaluation study] am confident that
lifelogging will find a place in the family household predict that these lifelogs will

be shared betweenider and younger family memberggeating bonds through the
sharing of experiezres, as a reminder of deceased loved ones, learning of past ways

of |I'ife, and reflecting on oneds own | i f

9.2 Summary

In the introductory chaptet highlighted the potential of lifelogs to support
older people, facilitating shared family reminiscence diedréview. | outlined how
digital archives can be used to inform us about the lives and activities of generations
that have gone before us, not just factual information but intimate details about their
evenday life. Previous research hsisown that rewdwing these lifelog images can
have positive results in relation to recall and reminiscepa#icularlyfor people
with severe memory problems. Howewelder adults are more likely to adopt new
technology when they retain higlognitive functioning. Wh this in mind, |
proposed that older adults would be more ljikeo accept and adopt lifelogging
technologies if they were motivated to use them when cognitively healthjso
proposed that older adults could be motivated to lifelaysfstem waseasigned to

fit in with their lifestyle and interests.

In Chapter 2 provided an overview of what lifelogging is and the evolution
of lifelogging. | described how the concept of lifelogging was first established from
Steve Mannoés | i vmd hesitrhasadeveloped inprahactice for a
personal collections. | t h en gave an outline of Eril
development and how it has influenced the research into reminiscence and life
review. The literature has also shown that shared reramgscis an impoant
process for families to learn from older generations, create bonds and to keep alive

memories of past relations. However, the use of lifelogging technologies places
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certain demands on a user, such as learnimgtbaise the lifeloggig deviceitself,
and also the software to view the recorded datautlined the problems that may
challenge older people being introduced to lifelogging and how the SenseCam may

offer an easyo-use solution.

Chapter 3 outlined the methodology, presentan overview of the user
centred approach which was applied to the design process. This process was
influenced by Houde and Hill ds (1997) mo
on the role, the look and feel and the implementation of the systeta gathering
techniques were implemented to explore each of these dimensions, actively
involving users at each stage. This chapter also presents an overview of the

sampling, data gathering, and analysis methods used throughout the research project.

In Chapter 4l exploredmyf i r st research question to
current expeence of technology in comparisoto younger age groups. To
understand how to successfully integrate
lives, the questionaire study focused on the use and preferences of everyday
technol ogi es, attitudes towards usigmput er
household devices. Similtw previous researclthe findings from the questionnaire
study highlighted the awarersesand interest that many older people have in
technology and a willingness to learn if given the opporturigiso found that older
adults are highly motivated by social interaction, in that they avoid using technology
that negates human interaction} lawe interested in technology that supports social
connetedness, such as mobile phooes/ideo chat. Lastly, the findings from the
study highlighted the importance of designing for inclusive usetha older age

groups indicatednhost difficulties usig household devices.

In Chapter5 | decided tdfurther explore the concepf social connectedness
in relation to lifelong collections. For this chaptkeconsidered mgecond research
questionwhich wasto identify the current motivations of peopledollect life-long
items. | carried out an interview study with older and younger family members
asking themad tell us why they collectings throughout their life, what motivates

them to review them and also why they do not collect or kweficular tens.
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Overall, I found that there were numerous reasonvhy people collect items,
including as a memory support, to share, as a precaution, out of sentiment or as a
record of the family background. Patterns emerged which suggested that as people
go throwgh different life stages, their motivations for collecting changed. This was
also true for why people chose to throw out collections, for example when they move
out of their family home and do not have the same amount of storage space. Family
was a strog motivation for collection and review, particularly when triggered by the
birth of a new baby or the death of a family member. Thisrletb consider further

how lifelogging could be integrated into a family household.

This study contributes to the fiebf lifelogging as the findings can be used to
inform how people store and manage large collections. For example, people stored
childhood items in the attic and | arge
filtered. Although event segmentation geesne way towards lifelog management,
searching for and retrieving visual lifelogs is not supported. The findings from this
interview study demonstrate why people collect, review and discard images and these

findings should inform the way in which lifeleghould be managed.

In Chapter6 | presenteany work in relation to research question thneich
focused on whether sharing was a motivation for olderyandger peoplé¢o lifelog
compared to personal lifelogging. This study wasposed of two partsin the first
partl described a field study in whiailder and younger family membersnegiven
a SenseCam ararowser for two weeks. The participants were asked to wear the
SenseCanfior as many days as they wanted over these two weeks. For ore of th
weeks they were allowed to share their imagesl for the other they were asked to
browse through the images on their own. Althougg findings did not show
statistically significant result$,did find that both older and younger people wore the
SengCam more often during the shariwgekand the older participants collected a
larger number of images compared to the yourage group. Although the
participants could have shared their images with anyone they wanted, they were most
likely to share withfamily, particularly spouse or partner. In the second part of the

study| returned tathe participants after a six month interval and observed them as
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they reviewed their imaged. presentedhe findings from these observations which

showed that sharingelogs encourages reminiscence, sttaljing and reflection.

My final research question was the focus of Chapter which| considered
how a family lifelog should be designed to support intergenerationallustlined
the characteristics of oldeisers and the suggested guidelines to accommodate for
agerelated changes. Using wireframe diagramsecommended visualisation
techniques which believe would support family lifelogging. Following thls
developed personae to represent older andgeruasers based on the lifestyle and
motivations identified irmy early research studies. Finallygutlined theconceptual
design giving detail of the tarface and functionality of theroposed family lifelog

browser which named Family Capsule.

The design concept proposed contributes to an understanding of how
extremely large data sets should be presented to users to allow them to browse, find
and share interesting images. It was learnt from the interview studies that people
discard items ithey tale up too much space or if too many items accumulate. In a
lifetime, a person would accumulate millions of images therefore, the way in which
this data is presented is very important. The interface design and visualisation
techniques presented here, whante supported by the empirical research studies,

offer a solution to the problems associated with the display of large lifelog data sets.

In Chapter 8 evaluated a prototype version of the family lifelog browser.
This browser did not contain all of tHanctionality proposed in Chégr 7, the
reason being that severalf the recommended approachesthough showing
promising resulfsarestill at a research stage andt yet ready for integration into
such a browser| describedhe evaluation study wish involved placing the touch
screen prototypen the home of a family for one week. The family was composed of
two parents and their three adult children. Images collected by the family one year
previously were stored on the browser and the family wsked to use the browser
over the week.l wanted to explore how the family would use the browser in their
home, whether it would fit in with everyday family life and whether the family would

engage in intergenerational use. Oveiailyasfound that thebrowser did become
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part of the familydés nor mal activities.
when they were all together, usually following a family meal. As the participants
viewed the images together they did not tend to use the shaaeourife function

within the browser, however asound from theearlier studies, different people have
different sharing preferences. This evaluation highlighted some areas where the
browser could be improved. | suggest further evaluationolfowing these
modifications and the subsequent implementation of the techniques recommended in
Chapter?.

9.3 Design Considerations

People naturally share their experiences and collectiwitl others,
particularly familyas it is often family who are an integral partoofr experiences.
Collections can hold different meanings to us, ranging from personal collections
which we tend to keep in a private place, to those we display on walls or
mantelpieces in our home. This distinction is not so clear with visual lifelog
cdlections, as the images recorded can quickly change from a shared experience
(dinner with family) to a private one (going to the bathroomhave explored how
family members might record and share this information, their preferencekeand
needs, androm this| have learned some valuable lessons concerning the design of
family lifelog technologies In this section present considerations which may guide

future developments.

1 Design forchanging motivations People of different ages and at diffdren
stages of their life have different motivations for collecting. The meaning of
collections can also change ovtme. We form a stronger attachment to them or
they become important forifterent reasons than thosehen they were originally
captured To accommodate family members of different ages using a lifelog browser
we need tgprovide supportfor these changes! believe that this can be done by
supporting boththe shortterm and longerm use of difelog system. Shotterm
everyday use can beugpported by providing recent

activities (such as updating when an event can been shdaailjtating users to
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combine images from a shared event, and highlighting events and activities for a user
to browse through. Lonterm wse can be supported through summarising lifelog

activity, building a family network and allowing users to search through past lifelogs.

1 Design forintergenerational useWe learn about our past from the stories
that our parents and grandparents tell udaving a visualartefact, such as a
photograph can significantly enhance steigiling and shared family reminiscence.
SenseCam images can tell us even more about the past as they dtagge
guantities of images fromveryday activities. These imegycould be of our past, our
parent§or grandparentgpast, or the lives of family members that have gone before
us. This would give younger family members a unique opportunity to question older
generations aboutaptured eventsor if they did not knowor remember an event,
thendecipheing the activities together. By focusing the design othhmder and
younger userswe can support family interaction and intergenerational use. This
i ncludes designing interf ac etesanhdhutiihg a c ¢ o mi
technology, soh as touckscreen devices, with whidboth older and younger people

can asily interact

1 Making use of individual contributionsAs people age they tend to develop

an interest in their family history. This is often triggd by the death of older
generations and the realisation that as people die, stories and information about their
past often goes with them. Gathering information about family history can be
overwhelming. People put off creating a family tree becauseyth d o n 6t have
ti me, t heydr e nq fbor theydoelot wustetmeeaccurary of theo k
information they find. Creating a visual lifelog is way of preserving a record of
events, and in a family lifelog all family members created their own redpany

shared information can then be used to create a family network, or family tree. This
family network could evolve through the generations, keeping an ongoing record of

people, their birth, their activities (those they chose to share) and firgillylgath.

1 Support image sharingSharing is one of the main motivations for collecting
items throughout oneds | ife. The way 1in
vary depending on the relationship they have with other people, whether pepple a
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present at the time of browsing, or the level of interest in the images themselves. To
accommodate for this it is important to supporparson group sharing as well as
remote sharing. Technology, such@schscreen tablet PCs with a large screzm
support sharing in a family group as more than one person can view and interact with
it at any one time. Providing users with an option to share with their family group or

specific people, and to combine their events with other people, can suppott rem

sharing, allowing people to vorewanottetch ot
location
1 Give control to the user SenseCam images are inherently private and

personal collections due to the nature in which they are recorded. Bgotvedugh

lifelog collections cameveal traits about ourselves that we may not have been aware
of and may not want to share with others. For this reason it is necessary to ensure
that lifelog collections are secure and that only chosen images and events are shared.
This sense of privacgncompassegfelog remains, where users should have control

over what they want to pass onto their family after death.

1 Support browsing and retrievalThousands of images can be captured in one
day with a lifelogging device Collections stoed over many years would resuit
millions of images. Finding a specific image could be like finding a needle in a
haystack. | presented some techniques to support everyday browsing and the
retrieval of images from #felog collection, whichincluded search,automatically
detectingactivities anchighlightingimportant events. Time is also an important part

of the browsing experience, allowing users to place where they were at any given
time and for how long. Checking the date an imagakert can also inform users as

to when andwhy they are doing certain activities. Presenting information over a

timeline, alongside images, can support this.

9.4 Future Work

This thesis presented exploratory studies to inform the design of a lifelog
browser br older adults.l proposed that the browser Family Capsule would be used

by both younger and older family members so that they could collect and share
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everyday lifelog data, and at the same time build a family archive that can be shared
with future geneaations. In this sectioh outline potential studieto be conducted

that would be logical extensions of the work presented here.

9.4.1 Implementation of visualisation approaches

In Chapter7 | suggested visualisation techniques that woualthece a family
lifelog browserinfluenced by the findings frorthe exploratory studies. Currently
the work investigating the development of these techniques, such as automatically
extracting lifestyle traits from SenseCam images, has shown promising results
(Dohertyet al.,2011) Doherty and coflagues suggested some areas in wihish
technique could be applied, including analysis of health and well being, improving
personal efficiency, and automatically creating labelled personal diaries of past
activities and interestsl believe this last application would enhance a family lifelog
browser, not only by automatically labelling activities, but also to allow a user to
find, browse and share events that are of interest to them and their f&miljarly,
providing userswith the ability to automatically combine shared events with their
family members would enhance family lifeloggings people are interested in
viewing images from events that they weretud and also viewing events from a
different perspective than tlmedwn. Some work has been carried out to investigate
how lifelogs can be augmented usimgual features and matching them to images
from external sources, such as images from web sites. Combining lifelog images
from two separate collections would be a@rem complicated process, however

believe it would be a very interesting challenge for future studies.

Nodelink diagrams are common representations for hierarchical information
and it is the method most often used by genealogical applications toydesmidy
trees. My visualisation extendethe common family tree by utiiisg the lines
linking family members. The length of these lines represented temporally the life of
a person beginning with their birdnd ending at their current age death. Using
the lines as a platformsuggested displaying the lifelog activity of the person, with
vertical lines representing one year and the height of the line representing the
guantity of images captured duringisghyear. As far as | anaware, such a
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visualisation does not exist. This could be a potential avenue for future research and
development in the lifelogging domain, not just for family lifelogging but possibly in

areas such as social networks where the activity of groups over time is of interest.

Currently, in my opinionthe SenseCam is the most useable lifelogging device
for older adults, however new devices such as the Autogfaphé@pther devices
investigated for the purpose of visual lifelogging, sucmasile phones, may prove
to be more su@ssfulin the future Certainly, context aware sensors integrated into
these devices, such &PSand Bluetooth (communicating with other devices to
identify other people presentyould significantly improve the search and retrieval of

images and events.

9.4.2 Extending family lifelogging across households

Throughout thesstudies the sharing of lifelog imagkas been limitedo a
local computer within a household. One of teasons for this was because the
participants were new to lifelogging and the SemsgCand therefore may not
understand at first the level of detdibt the camera can capturewdnted to avoid
any concerns that people may have about uploading and sharing their images online.
It is my conjecturghat in time people will become as cfamable sharing their
lifelogs as they are sending text messages and emails to peéogesparation for

this, lifelog research could investigatleaing lifelog images across households.

Many of the older participants imy studies had childreand gandchildren
living abroadwith whom they share photographs and videos. Sharing lifelogs could
extend current family practices by allowing families to share their daily experiences
and routines. In the interview study some of the older participants dhigt they
frequently view videos of their grandchildren because they caftetsee them in
person. Future research could examine whether sharing lifelogs between family

members living in differentegions supports connectednemsd also how a family

2 http://www.autographer.com/
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lifelog browser would be used by multiple generations of family; children, parents
and grandparentaMy research did not directly examine the involvement of children
lifelogging or browsingamily lifelogs, howevet believe it would be a topic worngh

of further exploration.

One issue that shouldlso be considered for personal lifelog information
within a family | ifelog application is
to the data when the user is deceased; is it automatically deleted,iljonfi@mbers
inherit it, or should the usemkie a digital will of some sort?Previous research has
shown that in the absence of explicit instructjofsnily members of deceased
individuals use their own discretion over what they think their family menvbeld
consider private within their digital collections (Massimi & Baecker, 2010). Privacy
in digital collections is more ambiguous compared to physical items such as a diary
or personal letters.The participantsin my studiesindicated that they wouldvant
only the images they chose to share while living to be passed on to future
generations, however they also said that they would like to have had theitparent
grandpareris lifelogs. This topic could be explored in more detail with a specific

emphasis on visual lifelogs.

9.4.3 Supporting life review

As technology has advanced, wearable asimg has become easier to wear
The devices are smaller, the battery life is longerd the storage potential has
increased. It has only been due to these deredafs that lifelogging is now a
realistic endeavour. With the commercialisation of the SenseCam and Autographer
we may see a hew generation of lifeloggers. As this trend increases, in time it will
become possible to explore whether lifelogs would supgmple as they grow older
and begin to review their life. In this thesibave observed the positive effects of
sharing lifelogs, in terms of reminiscence and steyng, however it would only be

possible to examine life review after years or evifeame of data collection.
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9.5 Conclusion

Taken as a whole, this thesis calls attention to the potential of lifelogging
technologies within a family group, and provides an early exploration into this space
through a series of questionnajrenterviews and field studies. These studies
informed the design of a lifelog browser to support older and younger generations of
families to connect and share their experiences. This has also opened the door to
further opportunities for the exploration of family lifgleaystems and their potential

to support shared family reminiscence and life review.
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Appendix A : Author Publications

| have published a number of works which have directly contributed to this

thesis. These are as follows:

A.1l Papers

Zhou,L., Caprani,N. , Gurrin, C., O6Connor, N.E.

LifeLogging Brower System for Group Sharing. Proc of MMM 2013,
China.

Caprani, N., Doyle, J., O'Grady, M., Gurrin, C., O' Connor, NEaulfield, B.,
O'Hare, G. (2012)Technology use ieveryday life: Implications for
designing for older usersHCI 2012: 6th Annual Irish Human Computer
Interaction (HCI) Conferencesalway, Ireland , 2@1 June 2012.

Caprani, N., O' Connor, N.E. & Gurrin, C. (2012). Touch screens for the older user.
In Assistive TechnologiegTech Open Access Publisher, ISBN: A3
51-03486.

Doherty, A.R., Paulfakacs, K.Caprani, N., Gurrin, C., Moulin, C. J.A,,
O'Connor, N.E., & Smeaton, A.F. (2012). Experiences of aiding
autobiographical memory using the Se@amHuman Computer
Interaction 27 (:2), 152174,

Caprani, N., O'Connor, N.E., & Gurrin, C. (2011). Motivating lifelogging practices
through shared family reminiscené&oceedings CHI 2011 Workshop:
Bridging Practices, Theories, and Technologies tpaut Reminiscenge

VancouverACM.

Caprani, N., O'Connor, N.E., & Gurrin, C. (2011). Considerations for a teuch
screen visual lifeloglCMR - ACM International Conference on

Multimedia RetrievalTrento, Italy: ACM.
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Doherty, A.R..Caprani, N., O ConaireC., Kalnikaite, V., Gurrin, C., Smeaton,
A.F., & O6Connor, N.E. (2011). Passiv
through lifeloggingComputers in Human Behavior, (3], 19481958.

Caprani, N., Gurrin, C. & O'Connor, N.E. (2010). | like to log: A questiaire
study towards accessible lifelogging for older us&SSETS 2010: The
12th International ACM SIGACCESS Conference on Computers and
Accessibility Orlando: ACM.

Caprani, N. Doherty, A.R., Lee, H., Smeaton,
(2010) Designing a touckcreen SenseCam browser to support amgg
population.Proceedings of CHI 201@tlanta: ACM.

A.2 Presentations
Caprani,N. , Oo6Connor, N.E., & Gurrin, C. (201
lifelogging. SenseCam 201@xford, UK

Caprani, N., Doherty, A.R., Lee, H., Smeaton, A.F., & O'Connor, N.E. (2009).
Utilising the simplicity of touch to enable older people review their

SenseCam images independen®gnseCar2009.Chicago, Ill.,, USA
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Appendix B : Study 1 Materials

Experience with TechnologyQuestionnaire

You are invited to participate irhis survey carried out by the CLARITY
centre, involving researchers from University College Dublin, Dublin City University

and the Tyndall Institute, Cork.

The purpose of the survey is gain an understanding of the technology
experience oblder people in Irelandand to compare this with the experiences of

those under 60. Therefore, if you are 18 years or older, you are eligible to take part.

The survey should take approximately 280 minutes to complete. You do
not have to complete the questionnaire all at dngeu may start one day, and finish

it the next, for exampleHowever, please try to answer all questions.

Your decision to participate in this study is entirebluntaryandyou may
decideat any time to withdraw. The responses of all participants witldmepletely
confidential Only the researchers working on this project will have access to the
information provided.Any information that is published or used publicly will

maintain participant anonymity.

Once complete yocan return it to the addrelkslow, or you can return it to

the person who gave you the survey and they will return it to us.
Dr. Julie Doyle and Niamh Caprani

Main CLARITY Office
Science Nah

University Gllege Dublin
Belfield, Dublin 4
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B.1 Demographic Questions

Question 1.

Question 2.

Question 3.

Question 4.

—( — — —(

Gender: Male [ ] Female

Whatagegroup are you in?

N O B O B

1871 29
3071 49
507 64
6571 79
80 +

What is your current marital status? Chede.

Single

Married

Separated

Divorced

Widowed

Other (please specify)

What is your primary mode of transport? Checle

| drive my own vehicle

A friend or family member takes me to places | need to go

Transportation service provided by wherevél
| use public transport
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Question 5.
|

—( — — —(

Question 6.
|

—( —( — —(

Question 7.

—( —( — — —(

Question 8.
I

—( m—( m—( —( — —( — —(

How often do you use public transportation (e.g., train, bus, luas)?
Daily

Weekly

Monthly

Yearly

Never

How often do you drive? Chedne
Daily

Weekly

Monthly

Yearly

Never

On average, how many hoyrer day do you spend atdme,including
sleeping hours?

Less than 8 hours

8-11 hours

12-15 hours

16-19 hours

20-24 hours

What is your primary occupational status? Cheo&
Student

Work full-time

Work parttime

Homemaker

Family carer

Retired

Volunteer worker

Seeking employment

Other (please specify)
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B.2 Technology Experience Questions

Question 1. Do you own a Personal Computer (laptop or desktop computer)?
Yes

No

No, but would like to

—_—( —( —(

Question 2. If you answerecho to the above question, do you currentbga
computer somewhere else?
I No
I Yes, at work
I Yes, at a family memberés house
I Yes, at a friendds house

-

Yes, at a public place (e.qg. library)
Yes, other (please specify)

-
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Question 3. Which of the following activities haveoy either used befon a
computer, currently usen a computeror would like to usen a

computer?
| have | have used | | currently use | | would like
never before to use
used
Email
Looking for

information on
the internet

Online banking

Skype (calling
another
computer)

Skype with
video (webcam)

Online Shopping

Paying bills

Storing and
looking at
photographs

Storing and
playing music

Reading a
newspaper
online
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Question 4. How much more training would you like to hawethe use of
technology?

I None

I A little

| Moderate training
I A lot

Question 5. What features on mobile phonehave you either used before, currently
use or would like to use?

| have | have used | | currently use | | would like
never before to use
used

Making a call

Text messaging

Camera

Picture
messaging

Radio

Internet

Bluetooth

Mp3 Player
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Question 6. Within the last year, which of the following methods have ysed for
communication? ( Not e: check the boxouunder
have never heard of it).

Not sure Never Seldom Sometimes Often Almost
what it is Always

Answering
machine

Mobile phone

Fax machine

Internet- email

Interneti Skype
(calling
someone using
the internet)

Telephone

Question 7. How often do yoicommunicate through any of the above methodsth
any other people (e.g., family members, friends, doctors etc.)?

—_

Daily
Weekly
Monthly
Yearly
Never

— — — —
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Question 8.

Within the last year, which of the following have yasedfor

shopping?
Not sure Never Seldom | Sometimes Often Almost
what it is Always
Credit/Laser
Card
Supermarket
self-checkout

Internet  (e.g.
online

shopping)

Person on the
telephone

Question 9.
I

—( — — —(

How often do you gshopping?

Daily
Weekly
Monthly
Yearly
Never
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Question 10.  Within the last year, which of the following have yased for financial
transactions(e.g., bill paying, banking, tax preparation)?

Not sure Never | Seldom | Sometimes | Often | Almost
what it is Always

Dealing with a
person face to
face (e.g., going
to pod office

Automated teller
machine (ATM)

Internet (e.g.,
online banking,
online bill paying)

Person on the
telephone

Software (e.g.,
Microsoft Excel,
for your accounts

Question 11. How often do you makBnancial transactions?
I Daily
I Weekly
I Monthly
I Yearly
I Never
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Question 12.  Within the last year, which of the followirtggalthcare devices have you
usedin your home?

Not sure Never Seldom
what it is

Sometimes

Often

Almost
Always

Blood pressure
measurement

Digital
thermometer

Emeagency call
system

Infusion pump

Monitoring
device (e.g.,
glucose, heart
monitor)

Nebulizers

Oxygen
equipment

Question 13.

How often do you uskealthcare devicesat home for yourself or others
(thisdoes notinclude medication)?

Daily
Weekly
Monthly
Yearly
Never
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Question 14.  Within the last year, which of the followirtgansportation -related
systemshave yowsed?

Not sure | Never Seldom Sometimes Often Almost
what it is Always

Airport self
checkin kiosk

Parking seH
payment station

Self purchase
ticket station
(e.g., luas,
DART ticket
machines)

In-car
navigation
system (e.g.,
GPS, TomTom)

Internet travel
schedule (e.g.
bus timetable)

Person on the
phone

Internet maps of
directions (AA
route planner,
Google maps)
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Question 15.  Within the last year, which of the following
leisure/hobby/entertainmentrelated systems have yoused?

Not sure | Never | Seldom| Sometimes| Often
what it is

Almost
Always

Computer/Video
Game/Wii

Digital photography

Fitness device (e.g.,
pedometer, treadmill)

Hobby specific
computer usage (e.g.,
internet, sports, recipeg

Online support group
(e.g., chat room,
discussion forum)

Recording and playbac
device (e.g., CD, DVD,
VCR)

Question 16. How often do ya engage in leisure/hobby/entertainmegiated
activities?
I Daily
I Weekly
I Monthly
I Yearly
I Never
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Question 17.  Within the last year, which of the followitgome-basedsystems have

you used?
Not sure Never | Seldom | Sometimes | Often | Almost
what it is Always

Microwave oven

Home security
system (e.g., house
alarm, gate access)

Personal computer

Programmable
device (e.g., lights,
thermostat,
sprinkler)
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Question 18.  For each of the following statements, pleeisele a number along the
scale, where 1 meansly strongly disagree with the statement and 5
means you strongly agree.

Strongly  Disagree Neither Agree  Strongly
Disagree Agree not Agree
Disagree
1) If given the 1 2 3 4 5
opportunity, | would
like to learn about an
use computers
2) 1do not think | would 1 2 3 4 5
be able to learn the
computer terms and
jargon
3) | am confident that | 1 2 3 4 5
can learn computer
skills
4) Anyone can learn to 1 2 3 4 5
use a computer if the'
are patient and
motivated
5) lam afraid that if | 1 2 3 4 5
begin to use
computers | will
become dpendent
upon them and lose
some of my reasonin(
skills
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Question 8 Continued

6)

7

8)

9)

Strongly

Disagree

| feel apprehensive 1
about using
computers

| hesitate to use a 1
computer for far of

making mistakes that

| cannot correct

| avoid using 1
computers because |
dondét need

them

| am interested in

learning to use a

computer but I am no

sure how it would 1
benefit me

Disagree

Neither
Agree not

Disagree

Agree

Strongly
Agree
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Question 19.For eachof the following statements, please circle a number along the
scale, where 1 means you find the activity very difficult and 5 means you

find it very easy.

Very Difficult  Neutral Easy  Very Not
Difficult Enough cnough Easy Applicable
1) A computer 1 2 3 4 5 N/A
2) Internet 1 2 3 4 5 N/A
3) Email 1 2 3 4 5 N/A
4) Texting with a 1 2 3 4 5 N/A
mobile phone
5) Making calls with 1 2 3 4 5 N/A
a mobile phone
6) Microwave oven 1 2 3 4 5 N/A
7) Digital camera 1 2 3 4 5 N/A
8) Radio 1 2 3 4 5 N/A
9) Home alarm 1 5 3 4 5 N/A
system
10) Television 1 2 3 4 5 N/A
11) Programming a
DVD or VCR ! 2 3 4 > N/A
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Appendix C: Study 2 Materials

Interviews on Life-long Collections

C.1 Demographic Information

1. Your Gender: Male / Female
2. Your Age:
3. Do you own a mobile phone? Yes/ No
4, Doyou have coputer eccessn your tome: Yes / No
5. Do you have Internet access in your home: Yes/ No
6. Familiaritywith Computes
Never Used Not Very Familiar Very Familiar Expert
a Computer Familiar Enough
1 2 3 4 5
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C.2 Interview Schedule

1. Is there anythinghat you collect or keep a record of, either now or in the past?

2. Where do you store these collections?

3. What are the reasons for collecting them?

4. How often would you take them out to look at?

5. For what reasons would you look through them?

6. Can you tell mefiyou use any devices to collect items, such as a mobile phone
What types of things do you record with it (messages, emails, appointments)?

7. Do you keep these and if so have you ever looked back at them?

8. Do you ever show your collections to friends oogle in your family? Where or
how would you share them?

9. Do people share their collections with you? Where or how would they share them
with you?

10.Do you think you record these events for yourself or to share with other people?

11.Can you tell me if you have geanything related to your family background?

12.What do you think are the positive and negative aspects of collecting these items?

13.What do you think will happen to these collections after you are gone?

14.Do you think you would like to save these collectionsaacomputer? What are your

reasons for this?
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Appendix D : Study 3 Materials

Field Study

D.1 Guide for Using the SenseCam

Uzsing the SenzeCam

Tuming on'off — vou can tum the Senz=Cam on or off by preszing the button in the
top of the device for a fow ssconds. When it is fuming on it will
maks 3 basp sound & amoocmmEs light will appesr bezids the
button.

Tuwm the Senzalam off when vou a2 not wearing it tosave the
battery. You will moest liksly only nesd to tum it off when vou
a2 going to bad of if vou dacids vou do not want it to r2cod
anything for an extended peried.

Privacy button — peess this button to tempocarily stop the device fiom tsking
picterss. It will reactivats suwtomaticslly after 7 minutes.

Activate button — this button allows vou totske a picters manuslly of to 1=
activate the device if you had previously prassad the privacy
button.

Status lights — anorsmge flashing light will indicate avery time sn imase iz
capturad. A rad light indicatss that the privacy button has bean
przzzad and the devics i not taking smy imases at thiz tima,

Charging

You will b2 given acharger lead with a plug on ons end and a small sguars plug
on the other end. It iz recommendad that you chargs Senzalam st night when vou
ar2 sleaping 20 that the battery will be full for the next day.

Tocharge the SensaCam, putthe :mall snd of the charser into the Sens=Cam in
tha slot om itz side (322 picturs balow) and plug the other snd into your domsstic

plug sockst.
]

:
Activats Button
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D.2 How to Use the SenseCam Browser

STEP 1: Turn on computer

- Press the power button on the computer (bottom right hand corner)
- Wait a few moments for the computer to warm up
- Touch the picture of the orange SenseCam twice in quick succession

- This will open up the SenseCam photo browser

STEP 2: Add your photos from SenseCam to Computer

- When you wear the SenseCam it takes photose@alese photos you will need to

add the photos from the SenseCam to the computer. To do this:
- Plug your SenseCam into the computer
- Touch the greefi A d dudton on the left hand side, it is above the help button.

- A new purple screen will appear. Touch th& t abuttord This will load the
photos. When the photos are added the main screen will reappear with your photos
displayed.

- While plugged in there should be a red light at the top of the SenseCam. Do not
unplug the camera when there is a red lightis Theans that the SenseCam is

transferring photos to the computer.

STEP 3: Look at Your Photos

- The photos are grouped into events. So each picture you see on the main screen

represents a set of photos, such as you driving or eating.

- You can touch one of the event photos to see the photos within it. This will bring

up a blue coloured screen.
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- Your photos should play automatically through the event. You can press the

iPaudeoon to stop it Naenxdi oo @ vc batiorsgpor e s st

to look through them one at a time. If you want it to play automatically press the

Play button.

- Pr eGls o gitehe right hand side to close this screen and go back to the main

screen

- You can touch another event photo to look through a different event

To Look at Photos from Previous Days

I f you want to | ook at yesterdayos
dayét ouch fitShheo wo rCaarbugen dnahe &eft side of the scredimis will
bringupyourc al endar . |l f you have photos on a
may not be in red however.

To Delete a Photo

| f there is a photo you want to del

photo where the photo you want tdete is. This will bring up the blue screen. You can
press thel Pr e v iama @ Bl 6 xbuttons to look through the images until you come
across the photo you want to delete. When you find it touch thee | lputtom.df there

i's more than Deh eforgeécbh dne. If theveuiscalwhofe day you want to

delete you can contact the researcher.

To Add a Label to a set of Photos

You may want to add a label to a set of images if you want to remember it or if
you think you may want to look at it againdéing the label will help you to find it

again easier.
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When you touch a photo for the important event from the main screen it will
bring up the blue screen. On the left hand sideiB@d d babelk t on. Touct
This will bring up a keyboard. TouchéHetters to type out your label. If you make a
mistake you can pressBa c k p arleeida r Whadn gdu are happy with the

label touch the yelloi Sa v e hutdm.e | 0

STEP 4: Turn off computer

- You can close the SenseCam photo browser by pressingghgé i Cl ose 0 butt
top right side of the screen. If a message comes up asking you to wait a few moments
it means that the SenseCam has not finished deleting the photos from it. It is best to

leave the computer and come back to it after 10 minutss.or

- When you press the AClosed button the co
show. At the bottom leftis@ St abuttord Press this. This will pop up a blue
section. At the bottomisarédTur n o f f bGtmmPpress teis. bou will
then be deed to press the réd T u r n butdh &gain.
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D.3 Designing a TouchScreen SenseCam Browser to

Support an Ageing Population

Section taken from - Caprani, N, Doherty, A. R., Lee, H., Smeaton, A. F.,
O'Connor, N. E. & Gurrin, C(2010) Designing a touciscreen SenseCam browser to
support an agng population.CHI 2010 - 28th Conference on Human Factors in

Computing System&0-15 April 2010, Atlanta, Georgia, USA.

The Development of the SenseCam Browser

Purpose of study

The purpose of this study was design a browser using novel technologies to
facilitate older people, who had never used a computer, to easily review their SenseCam

images. The proposed SenseCam browser was developed through three stages:
1. An evaluation of two existing SenseCam browsers
2. The design of a new SenseCam browser

3. The evaluation of the new SenseCam browser through a longitudinal field study

with older users
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Evaluating existing SenseCam browsers

As part of our work we initially asked three older adults between the ages of 62
and P years to assess two SenseCam image browsers currently being used by
neuropsychological researchers, (1) DCU event segmentation browser and (2) Microsoft

SenseCam browser.

The patrticipants wore the SenseCam over a 2 day period and then reviewed the
images using both aforementioned browsing applications, one after the other in
alternating sequence. Questions were put to the participants regarding the physical
characteristics of the browsers (screen characters, icons and text), navigation (how to
view nextprevious images, different days), organisation of information (natural
grouping of information, consistency), and conceptual (feedback to user, system status,
possibility for error making). Some of the common problems that were identified from

these browss were as follows:

1 Image thumbnail size too small to identify context
1 Speed of image presentation too fast to process

1 Text size and colour contrast not appropriate

71 Scrolling caused difficulties

1 Computer terms were not easily understood

1 Event information \&s not clear (time and date)

1 No help option available

1 Difficulty navigating to different days or time of day

1 Require experience using desktop computer
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Suggested Design

The issues that emerged from this exploratory study were used to guide the
design of anew SenseCam image browser for older adults. Throughout the design
process, low fidelity prototypes were shown to older individuals to obtain continuous
feedback and to keep the design focus on older users. The factors implemented into the

design were aoflows:
Physical characteristics

1 The application was designed for totstreen use to encourage novice computer
usage

1 On the main screen, event kiegme images are displayed large enough to
recognise context

1 Target buttons are designed to be large tmerage usability and interaction
1 Text size is set at a minimum of 14 pt to accommodate visionary difficulties
1 There is a focus on high colour contrast between the text and background colour

1 The image size was set so that the content and context casilgae@pgnised by
users

Navigation

1 There is no scrolling required throughout the application, instead previous/next
buttons are used

1 Items are positioned so that they can be easily seen and accessed
1 Instructions are provided on each page to guide thetlusrigh any action

1 Images can be viewed as a continuous slideshow at moderate speed or by looking
through them one by one

1 Information organisation
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The design and layout of each page is standard
Users have the option to add a label to their event
Userscan readily see information about the images

Help option highlighted in red to ensure visibility

Conceptual

Immediate feedback is offered through highlighting and a low frequency beep tone
on target selection

Users are provided with delete and undo ddlatetionality to improve user control
over the content

The language used is generalized to be understood by novice computer users

Friday : 1776 Photos  (10:58 AM - 21:47 PM) Aftagagon
08 September 2006 * Select the time cf the day (Morning, Afterncon, Evening) . -‘ -
’ Then touch one of the events below to view the photos within it. Mo"‘m B ,n*-gysnmq

Touch the button  ©

above to view  «
different days

e b i e
4 uy2009 P
Mo We Th Fr Sa Su
9 30 1 2 3 4 S
6 7 8 9 1011 12
13 14 15 16 17 18 19
20 21 22 23 24 25 2%
27 8 29 30 31 1 2
3 4 5 6 7 8
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User Trial and Evaluation

To evaluate whether the design of the SenseCam browser is appropriate for older
adults we placed touchscreen computer with the installed application in the homes of
three older participants (different to the original three participants) for a two week
period. The participants were between the ages of 64 and 79 years. None of the
participants had er used a computer. The participants were asked to wear the
SenseCam everyday and to upload their images using the SenseCam browser. As the
participants had never used a computer, written instructions were provided to guide
them through turning on and offomputer. The participants were also given an
introduction and demonstration of the browser and directed to the help section should

they need it. The participants were visited 8mes during the trial period.

Data Gathering M ethods

1. A pretrial questionaire was supplied to gather some demographic information
2. The participants were asked to keep a diary

3. The participants6 use of the browser wa:¢

it, buttons pressed etc.

4. A posttrial questionnaire was administered

Findings

The findings from the evaluation were taken from the fri@t questionnaire
and the automatically recorded interactions. Although the participants were encouraged
to write down any problems or thoughts into the diary provided, none of the jpeamtei
used it. During the trial period some technical issues arose for two of the participants.

Only one week of one of the participantos
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The findings show that the participants accessed the SenseCam browser at least
once a day throughout the trial period and spent between 15 minutes to 1 hour
interacting with it. There were no set times of the day that the participants used the
browser. Access to the system was dependant on when the user was in the home and had
somefee ti me. In all, our participants coll
corresponding to 27,212 images which were automatically segmented into 308 events.
SenseCam data was gathered at regular intervals and our participants interacted with the

browser just as frequently.
Novel activity of reviewing the day

Considering the fact t hat-captwedphetasiisng o0 n
quite a novel activity that none of our participants has done (or was aware of) before, a
number of novel experiensavere reported, discussed, and their value was mentioned.
For example, one user remarked on how he had taken some good photos of his
grandchild at the beach. This example highlights how valuable the SenseCam is for

capturing typical dayo-day activitieghat would not normally be recorded.
Developing personal pattern of use

From the usage data we collected it was revealed that certain features such as the
delete and label function, while rarely used by our participants, were perceived as highly
useful. Qher features such as the buttons to view the different times of day, and the
play/pause button were frequently used by our participants as they produce an immediate
and obvious output to the user. This highlights how certain features could be perceived
more or less important depending on the duration of expected usage, and a longitudinal

study such as this should take this into account.
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Ease of use

The users commented that they found the photos to be easy to view and find, and
that the browser helped theto remember what they did on different days. All three of
the participants said that they would use the browser again and that they would
recommend it to a friend. In particular, the users rated the browser highly for its ease of
use, efficiency in accesg information and as an aesthetically pleasing interface. Our
participants found no problems reading the text on the screen and frequently referred to
the date of the images being reviewed. The participants also noted that the image size of

the thumbnds on the main screen was a good size for them.
Increasing user confidence in technology

The participantso6 c esoden chmputereandiinteracirgi n g t
with the browser gradually increased throughout the trial period. They also found it
satisfying to use and felt it gave a sense of future technology. At the beginning of the
trial the participants did not know how to turn on or off the computer or how to select an
item on the screen. A combination of face to face guidance, paper instsustibow to
access the computer and browser and the help section within the browser assisted in
buil ding up the usersd comfort and confi de

the participants were accessing and interacting with the systenutihy input from

the researcher: Al ot took me a while to g
computer but | soon got in on ito.
Conclusions

We have experienced and discovered numerous issues in introducing lifelogging
technologies to elderly netechnical participants, whom we believe are representative
of a set of users who may find memory aids such as the SenseCam to be of great benefit

to their quality of life. There are a number of challenges moving into the future. As
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images are captured @n external device (to the PC), it is a little daunting for-non
technical users to download images from the camera, and we believe that this process
must be simplified even further in future. However, we received very positive feedback
from our nontechni@l older participants, who repeatedly commented that they felt they
were satisfied with using our browser, and that it gave them a sense of future
technology. It was very pleasing to see these participants independently browse their
own SenseCam images, damostly to see their increased sense of confidence in

computing technology.
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D.4 Field Study Post Week Questionnaire

Section 1 Wearing thesenseCam

Please answer these questions only in relation to the previous week

Question 1.How many days did you @ar SenseCam for this week?

Question 2.Were there times when you did not wear it? Why?

Question 3.How did you feel about theizeof SenseCam?

Really Disliked Disliked Neither Liked

Really Liked
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Question 4.How did you feel abaditheshapeof SenseCam?

Really Disliked Disliked Neither Liked Really Liked
1 2 3 4 5

Question5. How did you feel about theolour of SenseCam?

Really Disliked Disliked Neither Liked Really Liked
1 2 3 4 5

Question 6. Do you have anycomments about the appearance or feelof the

SenseCam?
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Question7. How did you find wearing the SenseCanound your neck?

Really Difficult Difficult Neither Easy Really Easy

1 2 3 4 5

Question 8. How easy or difficult did you find thdights on the SenseCam to

understand?
Really Difficult Difficult Neither Easy Really Easy
1 2 3 4 5

Question 9. Do you have any furthezommentson how easy or difficult you found the

SenseCam twear?
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Question 10. How easy or difficult did you findurning on and turning off the

SenseCam?
Really Difficult Difficult Neither Easy Really Easy
1 2 3 4 5

Question 1. How easy or difficult did you find thdéuttons on the sideof the

SenseCam to use for privacy or to manually take a picture?

Really Difficult Difficult Neither Easy Really Easy

1 2 3 4 5

Question 2. How easy or difficult did you findharging the SenseCam?

Really Difficult Difficult Neither Easy Really Easy

1 2 3 4 5
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Question 13. How easy or difficult did you findemembering towear the SenseCam?

Really Difficult Difficult Neither Easy Really Easy

1 2 3 4 5

Question X4. How easy or difficult did you find rememberinghere you put the

SenseCam?
Really Difficult Difficult Neither Easy Really Easy
1 2 3 4 5

Question 5. Do you have any furthecommentsabout how easy or difficult you found

usingthe SenseCam?
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Question 16. How comfortable did you feel wearing the SenseCam when afdends

or family ?
Really Uncomfortable Neither Comfortable Really
Uncomfortable Comfortable
1 2 3 4 5

Question I7. How comfortable did you feel wearing the SenseCam arstradgers?

Really Uncomfortable Neither Comfortable Really
Uncomfortable Comfortable
1 2 3 4 5

Question 8. How comfortable did you feel wearing the Sense@ayour home?

Really Uncomfortable Neither Comfortable Really
Uncomfortable Comfortable
1 2 3 4 5
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Question19. How comfortable did you feel wearing the Sense@apublic?

Really Uncomfortable Neither Comfortable Really
Uncomfortable Comfortable
1 2 3 4 5

Question 20. Did any of the following people ask you about the SenseCam? You may

tick more than one.

—

Spouse

Sibling

Parent
Grandparent
Children
Grandchildren
Friends
Neighbours
Strangers in the street
Shop assistants
Other

—( —( —( —( — — — — — —

PleaseSpecify
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Question 21.How often did people ask you about the SenseCam?

Never Seldom Sometimes Often Very Frequently

Question 2. How comfortable didther people feelwhen you wore the SenseCam?

Really Uncomfortable Neither Comfortable Really
Uncomfortable Comfortable
1 2 3 4 5

Question ZB. Do you have angommentsabout wearing the SenseCamhatme or in

public?
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Section2: Sharing SenseCam Photographs

Please answer these questions only in relation to the previoukwee

Question 1. Please rate how often you looked at your own SenseCam
photos for the previous week only.

Never

Once this week

Between 2 and 3 times this week

Between 4 and 6 times this week

More than 7 times this week but not every day

Once a day

—_— -_ —_— —_ —_— —_ —_—

More than once a day

Question 2. Please rate your enjoyment for looking at your own
SenseCam photos for the previous week only.

Really Somewhat Neither Somewhat Really
Disliked Disliked Liked Liked
1 2 3 4 5
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Question 3.  Why did you choose this answer?

Question 4.  Please rate how often you shared your SenseCam photos with
other people for this week.

Never

Once this week

Between 2 and 3 times this week

Between 4 and 6 times this week

More than 7 times this week but not every day

Once a day

- - - —_ - —_ -

More than once a day
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Question 5.  What type of SenseCam photographs did you mostly share with
others? You can choose more than one option. Leave blank if
you did not share.

—_— — —_— — —_—

Specify

Photos with family in them

Photos with children in them

Funny photographs
Myself doing activities. Please

Scenic photos

— —_—

Photos with animals in

Photos with friends in them them

Unusual photos
No particular type
Other. Please Specify

—_— —_ —_—

Question 6.  Who did you share your SenseCam photos with for the previous
week only? You can choose more than one option. Leave
blank if you did not share.

-
I
I
-
I
I
-
I
I
-
I

Parent/Child taking part in study
Spouse

Children

Grandchildren

Sibling

Friends

Other People. Please Specify
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Question 7.  Please rate your enjoyment for sharing your photos for the
previous week only. Leave blank if you did not share.

Really Somewhat Neither Somewhat Really
Disliked Disliked Liked Liked
1 2 3 4 5

Question 8.  Why did you choose this answer?
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Question 9.  Would you have shared your SenseCam photos more if you:
(choose more than one if appropriate)

Captured different or better photos

Seen a person who would be interested in looking

I
I
I Able to send them to person through computer
I Able to easily find particular photos again

I

Other (please specify)

Question 10. Please rate how often you were shown other peopl eds
SenseCam photos for the previous week only.

Never

Once this week

Between 2 and 3 times this week

Between 4 and 6 times this week

More than 7 times this week but not every day

Once a day

- —_ - —_ - —_ -

More than once a day
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Question 11. Please rate your enjoyment looking at ot her peopl e
SenseCam photos. Leave blank if you were not shown any.

Really Somewhat Neither Somewhat Really
Disliked Disliked Liked Liked
1 2 3 4 5

Question 12. Why did you choose this answer?

Question 13. What did you like best about recording the SenseCam
photographs? You can choose more than one option.

Wearing the SenseCam

Putting photos onto the computer
Looking at my photographs

Showing my photographs to other people
Looking at other peoples photographs
None of these

—_— —_— —_— —_— —_— —_— —_—

Other. Please specify
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Question 14. What did you like least about recording these photographs?
You can choose more than one option.

Wearing the SenseCam

Putting the photos onto the computer
Looking at my photographs

Showing my photographs to other people
Looking at other peoples photographs
None of these

—_— -_ —_— —_— — —_— —

Other. Please specify

Question 15. Would you like to keep your SenseCam photographs?

Yes
No

— —(

Please explain your answer......

End of Questionnaire
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Appendix E: Prototype Evaluation

E.1 Posttrial Questionnaire (Condensed Version)

U How frequently did you access the system?
[] Lessthan once a week
Once a week

Once a day

L]

[] Afewtimes aweek
[]

[ ] Afewtimes aday

0  What was your preferred way to use the Family Lifelog system?

[[] Looking through my photograpls my own

[[] Looking through my family members photogragmsmy own
[ ] Looking through my photographeth my family

[[] Looking though my family members photograp¥ith my family

[[] Other
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Please rate (i.e.tick an appropriate box) agreement or disagreement with the

following sentences:

Strongly

agree

Quite

agree

Neutral

Quite

disagree

Strongly

disagree

The system is easy to use

The system is easy to learn how {
use

The system provides an igient
way to access information

The system is overall useful

The systems interface is
aesthetically pleasing

The system is fun and interesting
use

The system is satisfying to use

The system is emotionally
fulfilling

Please rate (i.e., tick an appropriate box) agreement or disagreement with the

following sentences:

Strongly

agree

Quite

agree

Neutral

Quite

disagree

Strongly

disagree

Havi access t

ng
useful

(0]

ev

Reason for this rating #ny:
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Strongly | Quite | Neutral | Quite | Strongly
agree | agree disagree| disagree
Combining same events from differe
people is useful
Reason for this rating if any:
Strongly Quite Neutral Quite Strongly
agree agree disagree | disagree
caro Accessing
Frank photographs by th¢
Daniel family member
Simon . .
profile is useful
Ruth
Reason for this rating if any:
Strongly | Quite | Neutral | Quite | Strongly
agree | agree disagree| disagree

Accessing shared photographs is useful

Family Lifelog Shared Favourite

Reason for this rating if any:

258




Strongly | Quite | Neutral | Quite | Strongly
agree | agree disagree| disagree
Accessing favourite photographs is useful
|
Family Lifelog Shared Favourite
Reason for this rating if any:
Strongly Quite Neutral Quite Strongly
agree agree disagree | disagree
The login in and password featu
is useful
Reason for this rating if any:
Strongly | Quite | Neutral Quite Strongly
agree | agree disagree| disagree

Grouping photos into events/activities

useful
uz

L:ldpm | 102 images

N

1:29pm | 193 Images 1:55pm | 124 images.

Reason for this rating if any:
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Strongly Quite Neutral Quite Strongly
agree agree disagree | disagree
Seeing one image from group
locked events is useful
—e 1:58pm | R
Reason for this rating if any:
Were there features within the system

What are the good things about the system? And why?

What are the bad thingsabout the system? And why?

Are there any new features you would like to see in the system, or any existing

features that could be improved? What are those and why?
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E.2 PostEvaluation Discussion Questions

1. Tell me how you typically used the system. (Ewample, whenuse it | look
t hough myhotbsathen log/t@ my own, browse through those and mark

some for sharing).

2. Tell me how did you typically shared your photos? (Did you mark them as shared

on the system or look through them with otpeople?)

3. How did you |l ook through other peopl eds

your own or if they wanted to show you?)

4. Did any particular person take control over using the system?

5. What were your thoughts on allowing family to see one piatiesn event that you

have not shared?

6. How do you think the system fits in with family life?
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