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Abstract

Capture and access lifelogging technologies usenabmation of wearable and environmental sensonsetord
people’s experiences and then make the data alaiftabsubsequent review. These types of technetogan help
people with episodic memory impairment (such ash@imer’'s disease) regain an awareness of the ianuort
experiences of their life and reduce the burdeq thpose on their caregivers. However, lifeloggtaghnologies
can produce an overwhelmingly large amount of imition (in the form of photos, audio, videos, aads®r logs)
that is too difficult for people with cognitive impment to review. Our approach focuses designystesns that
select and present only lifelog data that are thetraffective memory cues for the person with mgnimpairment.
To design such systems, we conducted two fieldietuih investigate the strategies people use tgeaosate for
their episodic memory impairment and also what &iaflinformation are the most effective memory cigzsed on
the findings from these studies, we discuss thégdesf a capture and access lifelogging system plagsively
records people experiences, selects out the miesttigé cues, and presents these cues to the peifomemory
impairment in an engaging cueing interaction ttiairs them to exercise their memory abilities.

Introduction

We depend on our episodic memory to help us remepilrerecent experiences. We can remember havgapd
chat with a close friend last week and can piclkungre the conversation left off. We can remembefirtgumilk
and bananas from the market in the morning so weaddnave go out and buy them again in the afternéée can
remember having dinner at a new restaurant andetiae the experience of how delicious the foodeddy simply
thinking of it. We remember spending an eveningliigga favorite book in the safety and comfort of bome.

Recent experiences provide a rich, intimate soaféaformation for making important decisions, phémg out our
future actions, thinking about the pleasant expegs of our lives, interacting meaningfully witthets, and living
in comfort and security. However, Alzheimer’'s disedAD) subtly and progressively robs people oirthbility to

remember their recent experiences. One of thedinstptoms of the disease is recent episodic memaugirment.
Episodic memory is the memory of specific expergnthat you can replay in your head, in contrastetmantic
memory, the memory of facts about the world. ADeeaf§ not only the individual with the disease blsb éhis
caregiver, particularly family caregivers who prisupport at home. Providing care for people wWithcan lead
to depression and other mood disorders, as it eamdre emotionally and physically demanding thamngafor

other types of diseases that afflict the elderlyl[].

Technology can be used to support recent episodinary. In particular, capture and access lifeloggachnology
is a natural fit for people with episodic memoryp@irment. Normally, people without memory impairrgen
perceive their experiences through their sensed, thair brains are able to record a representatibiheir
experiences and make them available for reflectikegople with AD, however, have cognitive impairnsettiat
result in faulty recording and thus retrieval ofithexperiences. Capture and access systems cegigethe user’s
experiences, record a representation of them, aakie nthem available for subsequent user review. With
approach, we can capture effective memory cuescimatassist the person with memory impairment toomdy
recall but also mentally relive the experience.

Background

Approximately 18 million people worldwide have bediragnosed with Alzheimer’'s disease, with this nemb
expected to double within the next 20 years [2]e ©nt of every ten people over the age of 65 inlthiéed States
and half over 85 have been diagnosed with AD [&cdht episodic memory impairment can lead to fgsliof



uncertainty, irritation, frustration, and fear ihet person with Alzheimer’'s disease [20]. Living lwitonstant

uncertainty about previous experiences can lead faghtening loss of control in people’s lives.ctaasingly

dependent on a caregiver to help make simple @esisthey are forced to relinquish control of tHé&. They can

become easily depressed as they struggle withrésildue to the uncertainty and the loss of corntrat pervades
their lives [17]. Recent episodic memory is alsdraportant contributor to a person’s sense of Sdikse memories
allow people to reflect on their life and percetbemselves living and experiencing reality contimslg through

time [7].

Non-technical Solutions

Existing solutions that people with AD use to rechthemselves of their recent experiences incluifleogging
memory aids, support from caregivers, and followingtines. Support groups often suggest keepititelag, a
written journal or scrapbook of experiences as anarg aid so people with AD can look back on it aathember
what they did [24]. However, the additional effoftwriting things down or taking photographs witlt@mera can
make this unappealing, especially for people whg mat fully acknowledge their memory problems. Rermore,
representing experiences simply as written text may be sufficiently rich enough to trigger an epis
recollection of the experience. Other obstaclesttier use of memory aids are that people mestemberto use
them andwantto use them [5]. People have trouble remembedngatry their memory notebook with them and,
even when they do, may not want to write in it hesesit draws attention to their problems [9].

Caregivers also provide memory support for peopith vAD. They provide cues for remembering previous
experiences and reminders for future tasks. Weritesthis process of how the caregivers providescaed
breakdowns that occur in the description of thelltesof our initial ethnographic field study disses later in this
paper. However, these responsibilities place gs&#ain on them as they must repetitively suppoet iticreasing
cognitive needs of episodic memory impairment iditon to the physical needs of normal aging. Asesault,
caregivers, especially those who are less emotiomalpable of coping with a declining loved one,ymaso
develop depression and caregiver burnout [4].

Following routines helps people better remembeir tixegperiences by essentially making all their eigeces the
same. With routines, people with AD do not haveely on their episodic recollections of their expaces but can
instead exploit the regularity of their activities recall what they normally would have done. Hogmevollowing
structured routines requires a sacrifice in flekiai Learning new routines may also be difficudt foeople with AD
because of their cognitive limitations on learnjhg].

Most existing forms of memory support aim to eitlsebstitute or completely replace the individuatismory.
Caregivers can vividly describe the complete detafl a recent experience so that the individuah vaitemory
impairment does not need to rely on their own memadrall. Routines can allow individuals to rely ¢meir
semantic or procedural memory instead of theircgpits memory. Most existing non-technological tecjugis do
not provide adequate opportunities for the persith D to exercise their residual memory abilities prevent
further decline. Next, we discuss our technologaggbroach and how it can benefit people with episatemory
impairment.

Approach

Capture and access technologies are a naturabrfipdople with AD and their episodic memory impaint
Capture and access systems can perceive the egpesiences, record a representation of them, agskbpt them
for subsequent user review. Technologies suchreose [13] and natural input interfaces [26] ar&kimg it easier
to capture people’s experience®re completehandmore unobtrusivelyhan existing non-technological memory
aid solutions can. For example, the Microsoft S€ase systen{13] uses a wearable camera to automatically
capture digital photographs of the wearer's expegs from a first-person perspective. Reviewingtpg@phs
captured by SenseCam enabled a patient with episndimory impairment remember her experiences bétter
Personal Audio Loop system [12] explores how t@mrdaudio continuously using a mobile phone anchédke the
last 15 minutes of perceived sounds available éosug he Cook’s Collage [21] was found to help pedgeep track
of where they are in multi-step tasks such as eapkising real-time photographs of actions takerinduthe
cooking task. People with episodic memory impairtrgrch as Alzheimer’s disease can benefit frompthtential
provided by capture and access technologies.



Our approach focuses on designing, building, araduating an intelligent capture and access memiarygstem
that:

1. Passively capturethe content and context of people’s experiencesutfh wearable and environmental
sensors such that memory-impaired individuals nestdremember to explicitly initiate capture of thei
experiences.

2. Selects and presents only thmst effective memory cu@soth automatically and with the help of the
caregiver) so as not to overwhelm the cognitivetpaired user with too much lifelogging data.

3. Provides an interactiveengaging andcognitively-stimulatingnteractionthat maximizes the opportunities
for memory-impaired users to exercise their rediduzmory abilities and to activate their own reeotlon
and mentally relive the original experience instedimply passively being told about the expereenc

4. Reduces the caregiver’s burdenrepetitively provide memory cues for person witamory impairment.

In order to design such a system, we conductedftwoative field studies to understand the needditiab, and

practices of people with episodic memory impairnaemd their caregivers. The first field study washservational
ethnographic study of people in the various stajeszheimer’s disease to identify what kinds ofexiences are
difficult to recall, how they relied on memory aidmd how their caregivers provided support foereanemory.

From our observations, we highlight opportunities tapture and access technologies to provide tegni
assistance to people with episodic memory impaitraed their caregivers. The second field study egd what

types of information people with episodic memorypairment consider to be good memory cues, thahdse that
help trigger a mental reliving of the original exipace.

Based on the findings of these two formative fistddies, we will design and develop an intelligeapture and
access system that uses wearable sensors to rgkotdgraphs, ambient audio, and location infornmatidhis

information will then be processed automaticallytby system based on a combination of predefinaddiies and
supervised learning based on input from the caezdiv suggest which pictures and audio may be goed to help
trigger recollection of the original experiencetlie person with memory impairment. These sugges@bong with

the all the lifelog data will be shown to the caveg through an interface that allows the caregteeselect out the
best cues. Our approach will leverage not only agterpautomated techniques but also the expertiskechuman
caregiver to determine the best set of cues forpticular experience. The caregiver will use thigrface to
construct a slideshow narrative of the experiergiaguthe pictures, recorded audio, and any anooiatihat may
help the person with memory impairment recognize r@collect the experience. This annotated slidestarrative

will be made available to the person with memorypainment through a simple tablet-style viewer devcat is
easily picked up like a book or photo frame to &gewed. The viewer will not simply playback th&sshow like

a movie but rather engage the user in a cueingepsowhere the user has opportunities to pause regaje their
own recollection before receiving more assistahoeugh more detailed cues.

We will evaluate this capture and access systemgusai combination of field deployments and contmblle
laboratories studies to understand how it helpsviddals with memory impairment remember their exgreces
better and how it can contribute to changing thelén on the caregiver and the dynamic betweenahegover and
the memory-impaired care recipient. Before disaugsthe details of this design and the evaluationfivet describe
the formative studies that helped inform our desigoices.

Investigating the Memory Practices of People with AD

We conducted a formative ethnographic study toebethderstand the everyday memory practices o¥idhaals

with Alzheimer’s disease and their caregivers. Wanted to identify what strategies they used to lkeelppensate
for episodic memory impairment, the role of theegawer, and how these forms of support break dWim.used an
observational ethnographic approach where we cdedusemi-structured interviews with five participam the

various stages of AD and their family caregiverd afso observed them for two consecutive days e ¢arried

out their normal routines in their homes and whezytwent out. We also attended caregiver supporgy to gain
additional perspectives on our investigation.

One finding from our field study was that peoplehaAD were generally less aware of the extent efrtmemory
problems. Having an awareness of memory limitatimesins knowing when to rely on one’s own memoryant
and when it is necessary to rely on external supfmorecall an accurate account of past experienCésical

findings have shown that a lack of awareness aftfanal and memory deficits can lead to poorergratoutcomes



as well as higher caregiver burden [19]. We fourat the people with memory impairments always chaino have
better memory abilities than what the caregivesscdbed, often attributing memory failures to signgktting older.
Situations where there is a difference between wkaple recall and what they actually experiense geople an
opportunity to become more aware of their memonyittitions. Capture and access technology can hetple
becomemore awareof their limitations in episodic memory by providi them with an objective, veridical account
of what they actually experienced. By becoming masare of their actual limitations, people can maceurately
determine how confident they can be in their cagaiabilities. Confidence is an important elemefnimaintaining
the self, but overconfidence can lead to repeaddédrés. There is an equilibrium point between h{mdying on
one’s own abilities) and despair (relying on exé¢isupport) where people can operate to achievedseoutcomes
[6]. The objective account provided by capture andess technology can allow people with memory impents
to self-assess their memory abilities and learir tiitations as the disease progresses.

However, there may be situations where gainingwaraness of limitations may lead to poorer outcorheshe
caregiver support groups we attended, caregiveqzeople in the more severe stages of AD often shabmut
telling “loving lies,” where the caregiver agreeghathe person’s false reality because telling thtbmtruth could
result in unnecessary worry and discomfort. Inrla@ages of AD, people with memory impairment magct
negatively to learning about their own memory latibns. To that end, capture and access technaagylso be
used to make peopless aware of their limitations. The representation reviewleyl the person with memory
impairment does not have to match what really hapgebut rather it can be manipulated or processethe
caregiver to reinforce (possibly incorrect) percapt of reality to make the person with memory impant feel
more comfortable. Thus, capture and access techsigan be used to help people manage their awarehéseir
memory abilities and limitations by providing fdithand/or comforting representations of past epéso

We found that people with memory impairment mairdjied on the caregiver who often mediated the& ab
memory aids. For example, a common non-technolbgitamory aid used was the calendar. However, our
memory-impaired participants did not actively maintor refer to the calendar to keep themselvestagd Instead,
they relied almost entirely on the caregiver to irehthem of what they had done and what was comamgThis
illustrates the point that memory aids, while aliy intended for the person with memory impairmemay
ultimately require the intervention of the caregite operate it themselves or supervise or rentiedperson with
memory impairment to use it. Therefore, the neddve caregiver must be considered when designingemory

aid system. Operating the system should not impoge=ater burden on the caregiver than the amdumirden it
relieves. Caregivers mediate the use of memory sidhe benefits of these aids need to outweighntreased
burden they impose on the caregiver.

Caregivers not only mediate the use of memory didsthey themselves also act as a memory aiddople with
memory impairments. To help recall past experienges found that caregivers engaged people with mngmo
impairments in a cueing dialog where the caregprevided cues, small facts about an experiencehiigt recall
more of the memory. Caregivers usually reveal cimes piecemeal fashion until the person with memory
impairment can recall the rest of the episode titir own memory. The person with memory impairntesponds

to the cue by either recognizing it or not. Theigggrocess continues as the caregiver proceedivéocues until
the memory is recalled at an adequate level ofild€aregivers shared that the people with memangairment
often find it rewarding when they receive just tight amount of cueing assistance so that theyreeall most of
the memory themselves. In fact, there is clinicdence that engaging in such cognitively stimulgtmental
exercise can slow the progression of cognitiveidedR5]

However, caregivers do not always complete thentuprocess. We observed instancesus shortcuttingvhere

caregivers gave only one or two cues, and whempéhngon with memory impairment was not able to camevith

the rest of the memory, the caregiver gave up asttpld the person with memory impairment all trezessary
details of the experience. Instead of going throtighprocess of incrementally providing cues toraibllection,

caregivers prematurely terminated the cueing pscefiminating the opportunity for people with memo
impairment to recollect the memory by thinking hatwbut the cues. Overburdened caregivers may beatexd to

shortcut the cueing process because they are uttatiiek of appropriately rich, salient, or spéxifues to trigger
recollection. They may also be impatient and nattvta take the time and effort to engage the pevgtin memory
impairment in a laborious cueing process that mayetbeen repetitively performed many times bef&&j.[This

leads to the question of whether technology caistalise overburdened caregiver in identifying aratigntly

presenting good cues. We conducted a second studyvéstigate what are good cues for triggering omgm
recollection to understand the role of technolaggupporting memory impairment.



Identifying Good Memory Cues

We conducted a study to identify the best cuedriggering memory recollection. Current lifeloggisgstems use
various capture techniques to automatically reaqoeimory cues such as digital photography [13, 1kjew and
audio recordings [14] [22]. These systems recordwemwhelmingly large amount of data that is daugntio review.
The caregiver is burdened with reviewing all thptaeed data and selecting out the best cues teprés avoid
cognitive overload in the person with memory impant. Automated summarization techniques [3] suchey
frame extraction for videos and sets of imageshatpful at reducing the amount of data to reviewwsdver, with
an understanding of what good cues are, thesectigimatechniques can be better designed to autoatigtiselect
good cues and reduce the burden on the caregivercall also understand where technological methiilta$i
short and when we must then rely on the person mémory impairment or their caregiver to selectadjooes.

Our participants included five memory-impaired efdg
and their caregiver and four memory-unimpaired rsld
and their spouse. They went on personally significg
experiences wearing a SenseCam, a small wear
digital camera worn at chest level that automdiica
takes a snapshot every two minutes. After egg iy
experience, we had the participants sort through
photographs (Figure 1) to select out the photos libat
helped them mentally relive the experience. T
participants iteratively selected half the photoshie set,
choosing those photos in each iteration that wetéeb
cues. The sorting continued until the chosen
contained only one photo that best represented
experience. This photo sorting task provided aitdag
way for participants to articulate what are goodmoey
cues. Based on the participant’s descriptions athe
photo from the think-aloud sorting task, we codedhe
photo with the information contained in the photuda

any other details of the experience it reminded

participant of. From these sorted sets of codedqgshave
can determine the types of information that are
particularly good cues for memory recollection.

F|gure 1 Part|C|pants sorted photos according to
IR%W well they reminded them of the experience.

We were able to categorize the cues in each phttdour categories: Person, Object, Place, antbAcA Person
cue is a specific person(®.¢.,daughter, grandchildren) that was highlightednasartant for their recollection. An
Objectcue is some significant objed.{.,birthday cake, stained glass window)PhRace cue describes the physical
setting of the experience.@.,the facade of a visited store, the dining roon).A&tion cue describes some motion
or physical action that may involve people, objeatsl placese(g.,driving home, playing the piano).

Based on the last few photos selected for eachriexpe in our study, we can characterize each éxpe in terms
of its majority cue type, for these cues are paldidy well-suited to help individuals recollectettexperiences.
People-baseéxperiences such as family reunions and weddiregbest cued by the people interacted withject-

basedexperiences such as a museum visit and a shopgiingre cued by the objects encounterelhce-based
experiences such as a vacation to a new town @& loy the places the individual weAttion-basedexperiences
such as attending a church performance and rehgaagilay are best cued by referencing the actlwatsoccurred.
Good cues for a particular experience need to nifein type with what is expected from the experégerFrom a
technology design perspective, knowing the typeexgerience can help determine what types of cuesrarst

appropriate to be captured and presented to bppbdurecollection of the experience. In other vgritistead of
weighing all cue types equally for all experiencegstems should automatically highlight or extrages of a
particular type that will most likely represent timaportant aspects of the experience and be goed ¢or

recollecting the experience.

We identified one critical characteristic of goo@mory cuesrecognizability and two factors that contribute to
greater recognizabilitydistinctivenessand personal significanceAt a fundamental level, memory cues are only
effective if they can be recognized as part of dhiginal experience. Even in our first observatiostudy, we
noticed that the caregiver's verbal cues were #ffecat helping the person with episodic memory amment



recollect more from the experienaely if the person with episodic memory impairment fiestagnized the cue and
could mentally situate themselves in the origingdegience. In our subsequent photo sorting studynaticed that
participants (both with and without memory impaintjeoften discarded or skipped photos that they
recognize from the original experience.

Participants chose distinctive photos that uniquepresented the experience, so that when theytbakthe photo,
it would cue a recollection of that unique expeciermnd not some other experience. Distinctive detaspecially
those different from people’s normal expectaticar® usually more memorable than less distinct ”et#his is

consistent with psychological understandings of thistinctiveness effects in memory [23]. Good cues

recollecting the experience also tend to hold npaesonal meaning for the individual. Personal $igance makes
a cue more effective in triggering memory recaltdgse it makes the cue more recognizable and métapia
basic requirement of an effective cue.

Recognizability, distinctiveness, and personalificance are all difficult characteristics for couatprs to identify in
cues. Some sensors can sense a proxy for thesactdhastics such as measuring physiological aroasdlbrain
wave activity as a proxy for personal significandewever, these techniques are not particularlyi@te nor are
they particularly easy to implement. We observeat ttaregivers often used verbal cues that were dlistictive

or personally significant when describing a phdthen using lifelogging technologies as a sourceuds, the
person with memory impairment or the caregiver nplay an important role in identifying the distiivet and

personally significant details. In follow up valigan studies, we found that caregivers also useds#ime criteria to
choose cues to help the person with memory impaitmexollect the experience. Using the findingsrfrour two

field studies, we designed an intelligent systeat tdaptures people’s experiences, leverages thgivar’s abilities

to select cues, and presents cues to the persbmeinory impairment.

Capture-Process-Review Lifelog System

Based on our findings from our initial ethnograpfield study and our cues study (both discussedabhave will
design and build an intelligent system (Figure RBattwill allow people with memory impairments sueb
Alzheimer's disease and their caregivers to pabsivapture their experiencesprocessthe lifelog data into a
narrative, andleviewthe narrative to help them mentally relive theearignce.

Lifelog Slideshow

Cue Selection Active

Data Narrative

Capture — Process — Review

Passive

*Wearable camera * Automatically suggests cues * Engaging interaction
¢ Audio Recorder from lifelog data to exercise memory
*GPS Logger e Caregiver selects and annotates e Repeat reviewing
cues to author a slideshow without burdening caregiver

narrative of the experience

Figure 2. Experiences are captured using wear able sensors, caregiver selects and annotates cues with the help
of automatic suggestions from the system to make a narrative, and the person with memory impair ment can
review thisnarrative and exer cise her memory.

Capture

The system will use a combination of wearable sentsppassively record the content and context iempee of the
user. We will use the SenseCam [13] from Micro$désearch, a wearable digital camera that will aatamally
take photos based on time and various sensorsdBaseur and experiences [13] from Microsoft Researsing
the SenseCam with memory-impaired individuals, 8€asn images are effective memory cues. In addition
photos, we will also use a portable digital audécarder to record voices and ambient sounds franuter’s
experience. We will also record the location cohtefxpeople’s experiences using a portable GPSeotitat can
easily fit in the user’s pocket or purse. Our passiapture approach eliminates the need for mennagpgired users
to remember to explicitly trigger capture during thctual experience. However because the systdneithiér be



constantly recording (as in the case with the aveldorder and GPS) or recording based on predetedmiles (as
in the case of SenseCam), the system may captumg dedails, some of which may not be particulapg cues.
The resulting lifelog will be “noisy,” filled withmany uninteresting or ineffective cues. Hence, system must
provide a means to process the data to extracheunost relevant cues.

Process

The processing phase of the system will be whexedlv lifelog data from an experience (potentialiyndreds of
photos, many hours of audio, and associated lata@a) can be sifted through to select the best tminclude in
the photo/audio slideshow narrative that the peradih memory impairment will use to support theiwro
recollection of the experience. The caregiver wilé our custom-designed desktop software applicétigprocess
the lifelog data and construct the narrative. Sssftg construction of a meaningful and non-overwiiet narrative
will depend on the combined effort between thevsafe’'s automated suggestions of good cues andsiesuin
this case, the caregiver’s) ultimate selection wésc We will be exploring supervised learning téghes for
adapting the software to make better suggestiansutes based on the caregiver’s choice of cuesdas the type
of experience (as indicated by the caregiver), dbffware will use both content and contextual infation to
recommend a set of photos that match the appreptype of cues. For example, if the recorded erpes is a
“people-based” experience., a family reunion), the software will use varionsage processing techniques in
conjunction with infrared sensor logs from the %@mm to identify photos with people in them. Frdamese
recommended photos, the caregiver will select tiwqs of the more distinctive or personally sigréfit people to
include in the slideshow narrative as cues for ¢hjserience.

The caregiver will listen to various audio snippgtisch as conversations) recorded when the pigtasetaken and
will even be able to have this snippet playbackrduthe review phase. The caregiver will also bie & add voice
annotation to a photo to further describe the egpee and to provide additional personally sigaificcues. We
will also include a feature where the caregiver deaw on the photo to highlight important or sigraht content.
The drawing and the voice annotation features ofdesign will be substitutes for physically poimgtiand verbally
describing the photo in person. Leveraging thegiae’s expertise in selecting and annotating cuilsresult in a

better narrative, but it will involve more work ftine caregiver. The software’s feature of autonadlficsuggesting
photos or audio will reduce the need for the camgio look through all the photos to find the beses and will
minimize the work they must to do find good memougs to include in the narrative. Furthermore, ise axpect
that the caregiver will need to author the contarly once and can refer the person with memory impent to the
review device instead of repetitively providing teeme cues for the same experience.

Review

The review feature of the system will allow the qmr with memory impairment to review (on their owan their
own pace) a multimedia narrative of an experierceues to help them not only to recall the expegdout to be
able to mentally relive the experience. Insteatkpgtitively asking the caregiver for assistanbeytwill be able to
use this device as a type of “memory appliance’hétp them trigger their memory. The idea of a “meymno
appliance” is similar to the information appliargescribed in [11] but instead of providing curreribrmation, the
memory appliance assists the user with recolleamgxperience. The actual viewer device will khakdet PC that
can be placed in a convenient location such ashercoffee table or on the nightstand. The user lvéllable to
simply pick up the tablet and review the slideshafvthe experience as if they were picking up aysetframe or a
book.

The user’s interaction with the slideshow will besijned to be interactive, stimulating, and engagather than
passive. Instead of simply playing back the slidesltike a movie, the user must press the screemdsst each
slide to see the next photo. Within each slide, gheto alone will be first presented without anyatation or
callouts. Before pressing the screen to advareeslidleshow, the memory-impaired individual will gizen the
opportunity to think deeply about this photo ancreise whatever memory abilities she still has.s§irg or
tapping on the screen plays back the recorded drmho the scene. It could be ambient sounds orrversation
matching the photo. Again, the user will have ancleato process these sounds and the photo togaetarse them
to as cues into her memory. Pressing the scredn,aba caregiver's drawing annotationd, a circle around the
face of one of the people in the photo) will bertaid on the photo. The user will be given a chatacthink deeply
about who the circled person is. Pressing the sctfgally the caregiver’s voice annotation will ptayed back,
describing the scene and who the circled persamdswhat they were talking about. Pressing theescvéll move



the slideshow to the next photo where the sameaiction will be repeated, maximizing the opportyrfibr the
memory-impaired user to recolleon their ownthe details of their experience. Within each sliddditional
information is progressively revealed, much likehe caregiver cueing process. However, unlikectiregiver, the
software will never grow tired and will not shortdbe cueing process but will instead provide mapgortunities
for the memory-impaired user to recollect detaitstioeir own, which the users will find rewardingdahelp their
own confidence. The tablet form factor and the eis¢ed slideshow viewer software when combined with
caregiver-authored content based on actual lifef@gglata will provide an easy way for people witlemory
impairments to review experiences on their own atritheir own pace without the need to burden ttesiegiver.

Future Work

We plan to deploy this system in with memory-impdirindividuals and their caregivers. We will evadushe
effectiveness and usability of the capture devitlest, is, whether users were comfortable usingdt whether it
captured an adequately comprehensive account of’useperiences. In addition to our field deploymevith
caregivers, we will use controlled laboratory sesdito test the usefulness of the processing sdadtsvar
recommended cues. We will identify whether thegesged cues are actually what caregivers wouldtsiléhey
looked through all the data. In our field deploynsenve also plan on evaluating the effect of thegi@er-authored
content and the progressive revealing of cues dealby the slideshow viewer’s interaction on therissmemory.

It is our goal that this system will allow the mempdmpaired user to better remember and mentaliyeeheir
experiences while reducing the overall burden enctiregiver.

We also plan to use and extend our system to fudkplore the design space for capture and acgsssnss for
assisting memory. We will investigate how the imfiation from additional wearable and environmenggisers can
help simplify the caregiver’s sorting process antiance the richness of the review experience f®iptrson with
memory impairment. We want to explore alternateespntations of experiences such timelines ancged, in
addition to a slideshow narrative, to determine hiowbest present multimodal cues. Based on thegisere
authored content, we will be able to look into eliffint types of user interactions with the systeohsas games,
quizzes, or storytelling to cognitively stimulateetperson with memory impairment. In the longemteafter a
substantial amount of lifelogging data has beenured, we can investigate how using machine legrtéchniques
with large corpora of data can help improve thetesys ability to determine what photos or soundsy rba
particularly distinctive or personal significantlsa in the longer term, we are interested in sebiogy the use of
assistive technologies change over time as peailelder and experience further cognitive declWwe designed
our systems primarily for those who are still ire tharly stages of cognitive decline because we liogethe
benefits from early adoption of technological siming can persist through the later stages of aop&ydife. Our
proposed system will provide us a good platformeiplore and address these technical, social, agditoee
challenges.
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