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D.2.2Device and Interface most suitable for the project H E RMES

Abstract

In this document we provide an overview regardiiig event capturing systems, assistive
technology for cognition and interfaces associdtedhese technologies. We then go on to
define the first prototype interface for the HERMp®oject and describe tests that were
conducted in Spain with eight older adults. Morgwe highlight work towards an interactive
multi-surface interface that will be also usedha project.
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1. Introduction

1.1 Background

Since the proportion of older people in developedntries increases the examination of the
relationship between older adults and technologyimes more relevant. It is a well known fact
that older adults have a tendency to ignore netwni@ogies.

Seen from an HCI perspective the particular grduglaer adults is extremely heterogeneous.
Gregor et al (2002) define three groups of elderly:

1. Fit older people, who do not appear - nor wouldsoer themselves - disabled, but
whose functionality, needs and wants are diffeteithose they had when they were
younger

2. Frail older people, who would be considered to hawe or more "disabilities”, often
severe ones, but in addition, will have a generdliction in many of their other
functionalities

3. Disabled people who grow older, whose long-ternatdigies have affected the aging
process, and whose ability to function can beaailly dependent on their other faculties,
which may also be declining.

Older people differ greatly in their physical, serys and cognitive functionality. Many older
users of computer systems can be affected by raltizabilities. Such multiple minor (and
sometimes major) impairments can interact, at adgmoomputer interface level to produce a
handicap that is greater than the effects of thévidual impairments. Older people may have
significantly different needs and wants due todtage of their lives they have reached (Gregor
et al., 2002).

Concerning the HCI topic generally, aspects likerragy, online reasoning ability and aspects
of attention (attending to more than one souradafofrmation) all show age-related declines. On
the other side, some memory aspects such as necalkll-learned information, verbal abilities
and some other aspects of attention remain laigjabjle. However, large individual differences
exist and it is inappropriate to define the groypalge alone; there exists an amazing diversity
within older adults and how they age. As peoplewgadder, the variability between them
increases even more (Mynatt, E. et al, 2000).

Also the fact that older people have less confideirc building conceptual models of an
interface and an application has to be taken imw@atc At the interaction level difficulties can
be attributed to two main factors which interferghwa conceptual model development, these
being age associated memory impairment and visaphirment, both of which reduce the
user's ability to benefit from visual clues andteots.

The interface of a system is what end-users gebuch with and often an impression of a
system depends solely on the interface. We areimgmkith older adults that generally do not
have much experience with modern computer techyobogl therefore tend to avoid it, if

possible. There are many reasons for this, laclexgerience, fear of not understanding,
unwilling to deal with something new and more. Witithe HERMES project we are

developing a system that is aimed at supportingradults regarding their memory problems as
well as helping them to lead an independent lifestyr as long as possible. To achieve this we
use modern computer technology. The “digital brela&tween the elderly population and the
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new technologies that involve the rejection of étaerly towards technology needs to be gapped
within this project. A good strategy is to buildystem that meets the older adult’'s needs and is
able to communicate this message.

The HERMES interface needs to communicate easergdriendliness to the end user. If we
can achieve this we have made a huge step in ¢t direction regarding acceptance of
HERMES. When a system looks and feels good it caate excitement in the future user -
excitement that makes the future user want to \we#h|HERMES.

Before we are able to create and build such amfatie we need to go out to the field and talk

with future users, we need to find out what thesersiwant and what system can be useful for
them. This has been done by employing differenthodt to find out about user needs,

requirements and attitude towards technology.

1.2 Scope of this Deliverable

This is the second deliverable as part of the tesguirements analysis in the HERMES project,
which consists of three steps which can be se€nsas profiling’, ‘interfacing requirements’
and ‘scenario generation’. The first part of thguieement analysis was described in detail in
D.2.1, the first deliverable of WP 2 which formégktbasis of a number of questions regarding
the best type of interface to support these remerds. The second deliverable, this one,
describes background literature with respect to Adrd an empirical evaluation of a touch-
based interface for exploring a user’s past, aedlird deliverable describes the scenarios and
use cases in which the interaction with the HERMESem is described.

This deliverable describes the evaluation procdsmterfaces for ATC and specifically the
HERMES system. A first HERMES interface prototypsderwent empirical evaluation with
users in Spain and the results of the study ard tsenake improvements in order to get the
most suitable interface that matches the findingshfliterature and the user requirements.
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2. Digital Memories - Life event capturing systems

The previous chapter of this document describets '@ancerning the potential HERMES Users.
This chapter will list and picture different techogies and projects capturing the life of a single
person or a group of persons. Technologies develofithin these projects are helpful to build
the HERMES system upon, because one of the cootidnalities of the resulting systems will
be the possibility to browse ones own past.

Traditionally computerised memory aids for thoséhwmnemory loss are reminder systems.
Calendar applications or photo applications cawigethe user with information she otherwise
might have forgotten. Many persons use a journal oalendar to make notes so they will not
forget important dates. So do older people. Digiialendars are available on every current
mobile-phone. The input on these applications bdsetmade tediously by hand. The following
list lists “life capturing” systems. These are sys$ that do not depend on manual input. These
systems enable the researcher or whoever mayaasedrd daily experiences in great detail.

In the sequel we provide more details for the feittg background systems:
* SenseCam
» Life log system
* MyLifeBits
» CareMedia
* Memory Karaoke

2.1 SenseCam

The SenseCam is a wearable digital camera thasigmnked to take photographs without the
intervention of the user. SenseCam does not hav@atmeed a viewfinder or a display that can
be used to frame photos. The camera is fitted avithde-angle (fish-eye) lens that maximizes
its field-of-view. This ensures that almost evenythin the view of the person that wears is
captured by the camera.

SenseCam also contains a number of different elgictsensors: light-intensity and light-color
sensors, a passive infrared (body heat) detectemperature sensor, and a multiple-axis
accelerometer. These sensors are monitored byathera’s microprocessor, and certain
changes in sensor readings can be used to autathatigger a photograph to be taken.

Figure 1 shows the SenseCam, Figure 2 shows intagsred with the SenseCam and Figure 3
shows the SenseCam viewer — the interface of thee&tzam.
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Figure 1: The SenseCam
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Figure 2: Photographs taken with the SenseCam
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Figure 3: SenseCam Viewer - Interface for the Sen€am

The SenseCam is used in various research progestgport automated capturing of life events.
One of these projects is the below described MWitke— a lifetime store of everything.

It was also used in a project to alleviate memossl Within this project a 63 year old patient
suffering from amnesia was given a SenseCam amt ttolwear the device whenever she
anticipated events that she wanted to remembemhadiitany memory aid the person would
forget an event after about 5 days.

Figure 4 shows the results of a study where thae&eam was used as a memory aid
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Mrs B's recall of autobiographical events, Three conditions are plotted, namely recall when
no memary ald s used, the effect of reviewing a meticulous written diary, and what happans
when SenseCam is used, After more than a month, Mrs B recalls nothing of an event unless
she has previously reviewed SenseCam Images of that avent, In which case she has a
remarkably complete memory that doesn’t fade over time;

Figure 4

[http://research.microsoft.com/sendev/projects/seas/memory.htm]

Other projects the SenseCam was used in are:

« As arecording device for monitoring food intake|ging dieticians see the type, the
guantity, and the timing of food a patient is egtin

+ As atool to assess accessibility issues encouhtsrevheelchair users.

- To coordinate disaster response by recording vis@mation encountered by those
responding to disasters, people preoccupied wakiging hands-on help.

- As an automatic diary that doesn’t require expemsmtrusive recording equipment or
restrict a user’s activities.

- To monitor physiological data to help patients usthnd the sequence of events that
precedes a period of intense anxiety or anger.

- To monitor lighting conditions in schools and tare how they affect students.

[http://research.microsoft.com/sendev/projects/seas/applications.htm]

2.2 Life log system

The life log system, developed by Aizawa et. al0@0 is able to capture data from different
sensors: a wearable camera, a microphone and sa#msors that show contexts.

The sensors that were used for the Life log systema brain wave analyzer, a GPS receiver, an
acceleration sensor, and a gyro sensor. All seraerattached to a PC — the main unit of the
system - through USBs, serial ports, and PCMClAssleigure 5 provides an overview of the
system.
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Gyro & Accelaration Sensor
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. Wearable Camera |
Figure 5: The life-log systems components

With the built in modem of the laptop, the systean connect to the Internet almost anywhere
in Japan via the PHS (Personal Handy-phone Systemrsatile cordless/mobile system
developed in Japan) network of NTT-DoCoMo.

Context information is provided by referring to @ain the Internet. Data chosen was the
weather of the location the user is from and neasfwebmagazines. All the webpages the
user browsed, all emails that the user sent aredvedt were stored as well (Aizawa Y. et al,
2004).

Figure 6 and Figure 7 show the user interface ®fistem
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Figure 6: Interface of the Life log system
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Figure 7: Interface of the Life log system

2.3 MyLifeBits

MyLifeBits is a similar system as life the life l@ystem. It even goes farther than the life log
system and can be seen as an attempt to fulfiMe@ex vision first proposed by Vannevar
Bush in 1945. The system is built on four principle

* Collections and search must be replace hierarchgrfganization
e Many visualizations should be supported

* Annotations are critical to nontext-media and nhestmade easy
» Authoring should be via transclusion

(Gemmell et al, 2002)

It is designed to digitally store everything fromeds life, including books, articles, personal
financial records, memorabilia, email, written espondence, photos (meta data for the photos
are the time and the location taken the photo akan), telephone calls, video, television
programs, and web pages visited. Also content fpensonal devices that automatically record
photos and audio are stored (Bell, 2004).

A number of tools for capturing interactions wither people and machines are available within
MyLifeBits. The system records telephone calls tredradio and TV-programs.

When the user is working at his PC, MyLifeBits ausdically stores a copy of every Web page
being visited and a transcript of every instantsage being sent or received. It also records

» the files being opened

» the songs played

» performed searches

» which windows are in the foreground

* how much mouse and keyboard activity is going on

MyLifeBits continually uploads the users locatioorh a portable Global Positioning System
device, wirelessly transmitting the information figing archived. This geographic tracking
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allows the software to automatically assign loaaito the users photographs, based on the time
a certain photo is taken (Bell and Gemmell, 2007).
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Interface for the system (Gemmell J. et al, 2002).

Figure 8 provides a Timeline view of query results.
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Figure 8: Timeline view of query results

Figure 9 shows clustered time view of query results

Figure 9: Clustered view of results
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2.4 CareMedia

CareMedia is an interdisciplinary project that takéace in the shared spaces of a nursing home
dementia unit. 23 ceiling-mounted cameras are wsthih the project to record audio and video
material of what is happening in the recorded spale recording went on 24 hours a day for

25 days and more than 13 000 hours of materiabbes recorded (Stevens S. et al, 2006).

Figure 10 shows the facility architecture andglteeement of the cameras.
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Figure 10: Facility architecture and placement of he cameras
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HERMES

Figure 11: Outline of information flow envisioneyg the CareMedia effort
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Figure 11: Information Flow in CareMedia

Figure 12: CareMedia interface displaying eventisegs returned for the camera highlighting
the dining room entrance. Even for a given focua siall period of time, 30 segments with

thousands of shots are returned containing a letsofal redundancy
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Figure 12: Interface displaying event segments
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2.5 Memory Karaoke

Memory Karaoke is a tool that allows for episodiemory exercise through contextualized
storytelling of meaningful experiences by usingteatual cues such as location, time and
photos. The system uses both a mobile device fitudag the contextual cues and a pc for
playback. The playback is arranged as a slideshidiheghotos taken at the event augmented
with the appropriated context cues (Tang K. e2@Q7).

Figure 13 shows the interface of the Capture Modut@ing on the mobile device and the
interface of the Storytelling Module running on €

Capture Module Storytelling Moedule
(a) (d)
Home
darn

L Heinz Exhibit
‘Do you want to take | Bl

a photo now? International Exhibit
[T to take 20 to 40 photos | | Second Foor ol st

Photography Exhibit ' :

You have: 1 photo Second Floor d

Takeaphoto |  Quit Select | Other Place

Figure 13: Interface of the Capture Module
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3. ATC Assistive technology for cognition — (Memory ais for older
people)

Assistive technology for cognition systems (ATCitsyss) go further than life logging systems
do. They do not only log or track input of a certkind. ATC systems are designed to address a
range of functional activities requiring diversegadive skills like complex attention, executive
reasoning, prospective memory, self-monitoringeither the enhancement or inhibition of
specific behaviours and sequential processing @stPE.F. et al, 2004).

3.1 Overview and State of the Art

About 60 years ago Vannevar Bush postulated stering giant associative memory - the
documents used over a lifetime along with thedrand histories of work done in the process
(Bush, 1945). Memex was the name given to thisytatsbn of a memory aid. The retrieval was
thought to work mechanically. Technological prograesthe following years allowed the work
on this vision.

In recent years there have been a number of atsaimplevelop interactive memory aids.
Jonsson and Svensk (1995) for example describe GGAA personal digital assistant for users
with cognitive dysfunctions, which incorporatesemfbased computer with a digital camera,
GPS satellite receiver and mobile phone channelsdth voice and data (Jonsson B & Svensk
A., 1995).

Memos (www.memos-online.de) is an interactive mgnaid system for people with memory
impairments using a portable memory aid and a sementre where client-related data are
managed (Szymkowiak et al, 2004). Below you findaerview with a short description of
different memory aids for older people. The devebtbpechnologies can be sorted at least into
three categories:

* Prospective memory aids
* Planning and problem solving technologies
e Technologies that are aware of the context

For all of these memory aids — since they will Bediby somehow troubled ones - there is one
critical aspect that has to be thought of very \walll that’s the usability of the system.
The next section of this document provides infororabout current systems.

3.2 Technology for memory and executive function impaients — Prospective
memory aids

ATC interventions in this category are best suitedupport people with prospective memory
problems. Prospective memory can be describedeaatility to carry out a previously planned
task. In general prospective memory aids are nféstteve when they can be customized for a
specific user and his or her desired activitiedaily living (ADLs) (Chute & Bliss, 1988). This
is also true because every user of such systerheavié a unique combination of weaknesses
and strengths. (LoPresti et al, 2004).

Table 1 lists commercially available prospectivemoey aids.
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TABLE 1
Commercially available prospective memory aids

Device Manufacturer Description
IQ) Voice Organizer™  Voice Powered Technology Pocket-sized device that allows verbal
International Inc., Burlington,  messages to be recorded and played back
NJ, USA audibly at a specified time
NeverMiss DigiPad™  ICP Inc., Montreal, Quebec, Pocket-sized device that allows verbal
Canada messages (o be recorded and plaved back,

but without an associated time function

Data Link watch Timex™, Middlebury, CT, USA System that includes a wristwatch and
software program for a personal computer
that stores the user’s schedule and alerts
him or her with an audible alarm when an
item from the schedule is due

CellMinder Institute for Cognitive System which utilises a cell phone as a
Prosthetics, Bala Cynwyd, PA  reminder system. Software on the user’s
computer keeps track of a schedule and
calls the user on his or her cell phone at
appointed times

[SAAC Cogent Systems, Inc., Orlando, Handheld cognitive device specifically
FL designed for individuals with a wide range
of cognitive disabilities

Planning and Executive Attention Control Systems, Inc., Handheld reminding device with
Assistant and Trainer  Mountain View, CA intelligent support for revising schedules
(PEAT)

Table 1: Currently developed memory aids (Loprestet al, 2004)

Two examples of prospective memory aids that asggded for the mainstream population are
the 1Q Voice Organizer™ and the Data Link Watche3dtwo are not designed specifically for
people with cognitive disabilities.

Also standard palmtops offer scheduling and renmrisdéware. Those devices are readily
available and the acceptance is higher because tleesces are considered normal tools.

A study conducted by Flannery and Rice (1997), mmeashow efficient calendar software -
designed for the mainstream population - can be.

In their study they used a laptop Macintosh compuatgether with Easy Alarms™ software
(Nisus Software, Inc, Solana Beach, CA). The sakweas programmed with 15 tasks that
were repeated on a daily basis. The system wasatedl for a 17-year-old male with short-term
memory loss. The rate of needed reminders fromregoger dropped from 75% to 8%

when the computer system was used (LoPresti Edt, 2004).

In contrast to the named stand devices such as (S@»gent Systems, Inc.), CellMinder
(Institute for Cognitive Prosthetics, Bala Cynwfah) and the Planning and Execution
Assistant and Training System (PEAT, Attention CoinBystems Inc, Mountain View, CA).
These have been designed with physical and sehsotgtions in mind specifically for
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individuals with cognitive disabilities. They prala also support for people who would have
difficulties to independently enter their schedulge more complex devices (LoPresti et al,
2004).

Chute and Bliss (1988) developed software — Pregtéare - for training and
neuropsychological monitoring. The software wasetigyed using object-oriented
programming, a programming approach which makes rabdification and adaptation easier.
They kept four issues in mind:

» the elderly need to be in control of their enviremts and ADL;

» the success of ProsthesisWare implementation depends ability to be customised
to suit individual needs and abilities;

* interconnectivity is required to provide a seamkasgronment among applications
on the computer and other devices such as fax meshand

» the graphical user interface must be designedgakito account the cognitive and
ergonomic capacities of its user (Chute D.L. & BIM.E., 1994)

The software was monitoring the user and providiimg with cues and reminders. It used
pictures of the user completing the required tas#a so. Based on the monitoring it supplied
schedules and sequences of tasks.

Through an iterative customisation process thatiwmed on a case by case basis, the
ProsthesisWare programs were evaluated and modifrexleffectiveness of the program was
measured by the utility it provided for each u3dre outcome of the evaluation has been limited
to qualitative analyses but the results were diseging, possibly because study participants
were selected shortly after the injury (Chute afidsB 1994).

3.2.1 Esential steps

Another software developed to support users witfierdint tasks of daily living comes form
Mastery Rehabilitation Systems (Bala Cynwyd, PA)ey¥ developed the Essential Steps
software — the user is support through cues predaenmt-screen or using a computer-generated
voice (Bergman, 1996, 2002). Fifty-four people watignitive impairments demonstrated rapid
skill acquisition in individual trials with the swiare (LoPresti et al, 2004).

3.2.2 MEMOJOG

Memojog is a remote and interactive communicatistesn that functions as a prompting
device for memory-impaired people. The system cssf a mobile device (PDA), a server
and computers connected to the Internet. Memojogiges the user with text based action
prompts announced by an audio alarm.

Action prompts are entered directly onto the dewiceemotely on some other computer
connected to the internet. Both, the carer anditiee can enter these action prompts.

In both cases a website was accessed, either ¢tCtAeor from a PC, from which the

reminders were entered into a central databasthefdppropriate time the user is reminded and
responses are logged so — in appropriate casesrsceelatives or the user himself can be
informed if life critical prompts have been igndréSzymkowiak et al, 2004).
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Figure 14 shows a graphical representation of ysem architecture and Figure 15 shows two
screen-shots from the PDA/Memory aid

PC with internetaccess - carer

N E@E

Mobile Device — memons aid usar

PC with internetaccess — admin staff

Figure 14: System architecture of Memojog
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Figure 15: Interface of Memojog

3.2.3 MAPS

Memory Aiding Prompting System (MAPS) is anothdemactive system aimed to support
prospective memory.

MAPS is capable of running scripts entered by daezg. The system then collects logs for
adaptive behaviour. A task is broken down int@dastituent parts and images and verbal
prompts are given to the user to perform thesestask

A mobile device (PDA or mobile phone) — that isdibg the cognitively impaired user - and a
PC-based script editor tool the carer uses to gémescripts are the components of the system
(Carmien, 2004).

Figure 16 shows the MAPS-Design-Environment foegng scripts and Figure 17 shows the
MAPS Prompter.
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Figure 16: MAPS Interface
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Panic/Help button Re-play prompt

Figure 17: Handheld used for the MAPS project

3.2.4 The Jogger System

The Jogger system is comprised of a commerciabylave personal digital assistant (PDA), a
web server (for interactive communication and dasatstorage), patient software, management
software (therapist and/or caregiver) and an lete8ervice Provider (ISP) (Figure 18).
Rehabilitation practitioners work closely with thatient, family members and work supervisors
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to develop the individualized content. The contsrthen loaded onto the device to work with
The Jogger™ software. The user interacts with timtent and software by pressing "buttons™
on the PDA screen (www.thejogger.com).

The Jogger system consists of two software modwles+resides on the patient PDA, the other,
the management software, resides on the web séirtlee. patient is capable of scheduling his
routines, the management software can also residiecoPDA. The therapist or caregiver will
enter tasks through the management software andldad/them to the patient's PDA either
directly or through an ISP to the web server; mltter situation, the patient will retrieve the
information through an ISP connecting with the webver. The PDA will prompt the patient of
an impending task through one or more modalitiescé; chimes and LED readout). The PDA
records the patient's response to each and evemypprand the time it takes to complete the
task. Even if the patient takes no action an "igdbresponse is recorded. The responses are
then uploaded via the web server to the theragistigouter.

Figure 18: Jogger device

3.2.5 NeuroPage

NeuroPage uses radio-paging technology to sendhdars of things to do. The individual

wears an ordinary pager and reminders are storedcentral computer at the Oliver Zangwill
Centre. Individuals using the system send in afiseminders when they first start using
NeuroPage and can then update the list when changeseeded. At the appropriate time, the
computer automatically sends the message to tinddndl’'s pager via a paging company.
When the message arrives, the pager beeps (otasprane button is pressed and the message
can be read from the screen (Wilson et al, 2003).
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‘h.' ! |

Figure 19: Picture from the NeuroPage project

3.2.6 Memos

The Mobile Extensible Memory Aid System (MEMOS pis electronic memory aid system. It
was developed to support patients with deficithanprospective memory after a brain injury.
A special palmtop computer, the Personal Memorystast (PMA), is used to remind

the Memos-user of important tasks and supervisepdkient’s actions. A bidirectional cellular
radio connection (GPRS) is used within the systehis-allows for feedback to a responsible
caregiver and use in critical situations.

MEMOS supports the following functions, see Figoe

» structured interactive reminding impulses, a

» flexible task scheduling,

* integration of a heterogeneous group of caregiards
* integration in the patient’s everyday life.
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The efficacy of prospective memory aids has beedietl by various researchers
(Herrmann et al., 1999; Tackett, Rice, Rice, & Briugh, 2001). Results of these studies
show that older adults with memory impairments €afhable to use external memory aids —
perform as well as younger adults in prospectivenorg tasks (Maylor, 1996). Kim et al.
(1995) demonstrated improved performance of comfuegtional tasks by

using an alarm system with a personal organisePigsti E.F. et al, 2004).

Figure 20: The MEMOS Architecture

3.3 Compensation technologies for planning and problewmlving

In this section we give an overview of technologrethe ATC field that seek to support users
with planning and problem solving as well as witbgpective memory (LoPresti et al, 2004).

3.3.1 PEAT

PEAT (Planning and Execution Assistant and Traim&3 developed by Attention Control
Systems Inc. and designed to overcome the limitatassociated with the paper day planners
that are currently used to help individuals withutmatic brain injuries regain independence. It
uses an artificial intelligence (Al) planning systealled PROPEL (The PROgram Planning and
Execution Language-Levinson 1995a) to automatiagiyerate daily plans and re-plans
responding to unexpected events. It uses manuatiyer appointments together with a library
of ADL scripts to come up with effective plans fampleting every step of a task. Visual and
audible cues are used to communicate with the Uibertechnology is intended to be useful for
individuals with memory, attention, and cognitivefidits by helping them meet their daily

goals on time with less assistance (Levinson RA719

Figure 21 shows the touch sensitive screen of PEACEN be used with a stylus or with the
fingers
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Figure 21: Interface for the PEAT system

To help users stay on task, special Cue Cardsmgregermation about the current activity,
providing reminder cues to start and stop schedamhelscripted activities (Figure 22). The Cue
Card also presents direct links to name and natéscpersonalized voice recordings and digital
pictures which are linked to the current activity.

< Cue Card | Menu X' Cue Card | Menu
E B EEEEREEDR E B EEEEREDNR
Free Time until Dr. Appt. Start Dr. Appt. with Dr.
with Dr. Sacks at 3:00 pm @ Sacks ? [
Hospital
3:27:55 remaining
START
B
WAIT
EEEEEEEN EEEEEEEN
Tools |Mon 11:32a Tools |Mon 11:33a

Figure 22: Cue Cards used within PEAT (Courtesy obrainaid.com)
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3.3.2 Autominder

The Autominder is maybe the most advanced systeifasle today. It employs Bayesian
inference techniques for scheduling. The planssidtes are described in the language of
disjunctive temporal problems (Tsamardinos andae&lR003), which make it possible to
model flexible time constraints. This is importéeicause rigid scheduling can lead to user
dissatisfaction or excessive reliance on the sdeedgsince it may not give the user the time to
remember tasks by itself). In some situationsyémeinders are perceived for the elderly such an
intrusion. The elderly people feel that the deviaa make them more dependent and not force
them to use his memory abilities. For this reassnvery important to give the announcements
in a transparent non-obtrusive manner i.e. ongppropriate moments, and not when these
aren’'t necessary. Autominder’s current main weakmethat the information about the user’'s
activities is gathered completely manually, by fagmn the screen (Pollack et al, 2003).

Figure 23 shows Autominder’s Architecture
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Figure 7. Autominder’s Architecture.
Figure 23: Architecture overview
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3.4 Context aware cognitive orthoses

Many of the ATC interventions described here relynwanual user input to provide feedback to
the device, for example the user needs to pushtarbafter she finished a certain task.
However, a person with a cognitive disability may remember what step they had just been
asked to perform and/or the need to indicate tieastep had been.

Friedman (1993) developed an ATC device that hasisg capabilities. In the environment of
the user the device was able to determine theitotaf the user and to provide him task-related
information. The computer provided voice prompty/@s needed to help the user maintain his
or her schedule. Various sensors and a combinaficadio and ultrasound transmitters were
used to achieve this functionality. The systemifitsas comprised of a wearable microcomputer
and stationary ultrasound transmitters throughloeituser’s environment.

If the technology monitored difficulty adheringttte schedule it would call for human
assistance. Because the system only provided psafmmpteded the user’'s dependence of the
system was not higher than absolutely needed. @stiRet al, 2004).

3.4.1 Coach

COACH (Cognitive Orthosis for Assisting aCtivitissthe Home) is designed as an
instructional memory aid for users with mild to esevdementia (Mihailidis et al, 2007). The

first prototype of the technology was developedassistance to a user while washing his or her
hands. It incorporated four technologies:

Tracking

state monitoring,

Markov decision process (MDP) policy
prompting modules

Figure 24 shows how these four elements are intedyra

video hand positions
@B} CAMERA ——» Tracking — > State monitor
water flow
grab frame discretise hand locations
locate hand
W WATER SWITCH ———» oeate anes v
check water flow > update state
state
action
to take
‘))) SPEAKERS -¢— Prompting + MDP policy

Figure 24: System overview of the COACH system
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A study with one user showed that the technology alde to improve the hand-washing
behaviour of the user. The user has severe demesatthe findings show that even for severe
cases of dementia technology like the COACH caundedul, although there are limitations
(Mihailidis et al, 2008).

3.4.2 MemoClip

Currently sensor-based cognitive orthoses aretaswy developed for the mainstream
population. MemoClip is one of these (Beigl, 2000).

MemoClip is a location based remembrance appliaioe.application consists of three
artefacts:

* The MemoClip

* LocationBeacons

* Programming device (PC)

The MemoClip itself is a small clip equipped witlk@mputer and some sensors,
communication capabilities and a 4x5 cm displaycdtmnBeacons are solar panel-powered
devices that are installed at places of interds¢yTare connectionless and are used to send a
description of the place where installed. The paogning device is used to program both the
MemoClip and the LocationBeacons.

If a user for example wants to be remembered oktloimy before leaving home, he stores this
info on the MemoClip and associates the informaitiith a description of known places using a
computer program. Depending on the location Men®@Ill then provide an audible cue and a
text message on the display remembering the ussgl(2000).

Figure 25 and Figure 26 show the three artefastgpcising the system.

Figure 25: Artefacts of MemoClip
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Figure 26: Interface to set reminders

3.4.3 Memory Glasses
The Memory Glasses is a wearable, proactive, ctiat@are memory aid.

The system is supposed to deliver reminders tpdhgon who wears the glasses in a way that
does require as little intervention as possible ififio is displayed in a small part of the visual
field. The system is planned

The developers plan to investigate the efficacthisf system as a memory aid for both people
with normal cognitive function and people with memompairments
[http://www.media.mit.edu/wearables/mithril/memahasses.html].

3.4.4 Smart Homes

Mynatt, Essa, and Rogers (2000) develop an instntedesnvironment in which an entire house
will function as a cognitive orthotic. All the sens used in the house to gather information
about the user’s activities should be non-invaaive transparent for the user. Disruptions in a
task should be captured by sensors and auditoryiandl cues will be used to both remind the
person to perform a task and cue the person abeutext step in a multi-step task. The sensors
will also be used when the person may need emeygeassistance from a caregiver or medical
professional (Mynatt et al., 2000).INTEL is doiregearch in this field within their “Aging-in-
place: Advanced Smart-Home Systems” project.

3.5 Interfaces within relevant projects

In this paragraph we briefly outline interfacestthave been prototyped in other projects, which
are very pertinent to HERMES in the sense that tea} with cognitive training.
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3.5.1 ElderGames Project fittp://www.eldergames.org)

ElderGames researches the specific needs of eldebple and creates a motivating

environment through an entertainment offer withhhgyeventive and therapeutic value using
advanced technologies that will improve, as mudeaech has shown, variables related to the
quality of life, with particular emphasis on cogwdt skills in old age.

ElderGames focus the research on the effects of iplaold age and will demonstrate that
experts consider that conclusions obtained fordosil regarding the improving of the physical,
physic and social and affective health can alsafdpdied to elderly people.

ElderGames will investigate in the adequacy of ¢hadvanced technologies for play-related
therapeutic intervention among elderly people,rglathical issues in consideration.

In terms of interfaces ElderGames researches theolidMixed Reality technologies by the
elderly people and how related applications camded as innovative play-related-therapeutic
tools

The ElderGames project interfaces are perceptuakednreality and ergonomically tested

interfaces that are built around a multi-touch aceftable. In the project findings suggest that a
touch screen guarantees the most natural interagossible between older adults and the
software developed. Factors like font size, colod adepth perception were evaluated.
Additionally the prototype was ergonomically evakdhas well.

Within HERMES we also plan to use a multi touchface. We also came to find that it is the
most natural thing for older adults to touch themaoscreen. An overview of the multi-touch
surface for the HERMES system can be found in ae@&iof this document.
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Figure 27: Prototype for the ElderGames project

3.5.2 Vital Mind *(http://www.vitalmind-project.eu/)

The Vital Mind project is dedicated to support giderly population and therefore includes the
research and development of highly cognitive brdtiness content. The innovative in the
technology parts; such as new methods of Ul, usddgdFD and content authoring tool are
required to support the main objective of providiligT to the elderly population. Those
technological goals may also fit the general papataneeds in advances Ul in front of the
iDTV, usage of UFD with (Set Top Box) STB and authg tools for iDTV content creation
and therefore may be considered as beneficialteestithe projects

In terms of interfaces the project has definecegearch the state of the art technologies for
gesture control and non voice control commandshWihe project a Ul that integrates these
technologies into an STB Infrared Controller (SIRGall be developed. The use of the SIRC
for the integration of the Gesture Control SW maytdmporary. It is intended to create mouse
like movements for the following: “tilting up/dowteft/right”, “swinging left/right up/down”,
“3D movements”.

The vision that is being followed is that older kslghall be enabled to sit in front of their TV-
set and actively participate in mind fitness exsasi
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3.6 Summary - Interfaces in HERMES-related ATC Appligahs

In this section we have described different tecbgiels all dealing with memory or cognition
support. We started with technologies that aredased to capture events of all kinds of a
person’s life and then moved on to technologiesdiat helping people with problems of the
prospective memory. Next technologies aimed asfasgiin planning and problem solving were
described. The last category of applications desdrhere is aiming at technologies to
understand and use context-information.

3.6.1 Interfaces for Life-logging systems

The SenseCam from Microsoft does not have an atterbecause the device itself is a camera
that captures photos using onboard sensors faygetr The interface of the Life log system is a
GUI on the computer screen used in the project.iiteeface enables the user to watch videos
of his life, maps of where the user is at a givemmant in time as well as other data like
addresses the user has been, date and more.

The MyLifeBits application incorporates many sulplégations that are using GUI's to show
recorded material to the user. The system supddfésent methods to search the content:
“Full-text search” that can be refined, “Web arehsearch” and “Find things by locations” are
some ways the user can search the content.

CareMedia also uses normal GUI's to show the resmbrdaterial and let the user work with it.

The user interfaces of these technologies wergegito be used by researchers that are
interested in the content and the system and thrergrovide a lot of different information as
well as many options to choose from when workinthwhe system. This type of interface is not
suited very well for the HERMES Project becausmiilicitly assumes computer literacy from
the user.

There will be similarities to the described inteda in the HERMES system. For HERMES, the
user will use a graphical user interface on a cdermcreen. This screen can be the computer
monitor or the TV-screen or even some other forracoéen, for example some user might want
to use a screen in the kitchen (e.g., refrigeratarshave screens).

Regardless of the screen, the GUI for the HERMESesy will be clearly arranged and the
number of options a user can choose from will ji ks low as possible in order to not be
confusing on one site and to be friendly and aitra®n the other side.

3.6.2 Interfaces for prospective memory technologies

Prospective memory may be defined as rememberirgntember or to remember to carry out a
planned task. Because many actions are to be petboutside of people’s homes technologies
aiming at helping rely on PDA’s or mobile phonekeTabove described technologies do so as
well, Memojog, Maps, Memos and the Jogger use autbbile device. NeuroPage uses a
pager.The user has the mobile device in his pogken leaving home and the device will
remember the user to perform certain actions. 3&ise principle, a mobile device used to
remind user to perform actions, will be used inHERMES system as well.

For the HERMES system a PDA with touch-screen bglused to have a considerably large
screen available for the interface. The large scedlews for larger font sizes and larger
interactive elements to be used, both importaribfador the HERMES users.
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Much effort has also been made to find out aboeihéeds of the older adults in order to
provide only functionalities that are truly necagsand make sense for the users. The resulting
interface for the mobile device will be touch-séinsi with large interactive elements and an
extreme clean look and feel. This will make theidexlear and attractive.

One very important issue that was raised by padrtis in the user studies so far — the
acceptance of the system not only because of fumaitheeds but also with a certain degree of
aesthetics - users who depend on any kind of Hedp €eel stigmatized. They often prefer to
change their lives in order to not having to adapt use help, because it affects their self-
esteem. Compared to similar systems the HERME®msysill have to focus not only on
addressing these functional needs but will alsagamn being contemporary in the design and
therefore address these issues.

Because the HERMES system consists of two mainfaate components, a home-based device
and a mobile device, consistency in the desighefriterfaces is very important. It minimizes
the learning effort, another critical point for asystem to be accepted. Once the user has learnt
and understood the interface of one device he®nsght not be so far from being able to use
the second device.

4. User interface prototyping and early evaluation

The design of an interface for such a heterogengaug like the one that we are addressing is
a challenging task. Form factors like design, uggldactors like learnability and user
experience factors like satisfaction have to beignd together in the resulting interface to
assure the acceptance of the HERMES system.

Deliverable D.2.1 describes the analysis focusethemeeds and requirements of older adults
to be sure to build a system with the right funaility. What we have come to find is that the
HERMES group is composed of organized and actigleradults that want something that
supports them in being active and thus provideiptisies to lead an active lifestyle.

The right attitude towards life is important angé&en as the key factor in staying healthy and
active as long as possible. The HERMES system shpfort this and provide help.

A lot has been said about the diversity withingheup that forms the HERMES users. But there
are aspects that need to be addressed regardigesdversity of the user group. For the
HERMES project these are factors that usually ase@ated with age and can be found in
many older adults. These are

* Diminished vision

* Varying degrees of hearing loss

* Hand eye coordination

* Psychomotor impairments

» Difficulties with small motor coordination

This list is not meant to be complete. Other aspey be injuries in sport or age associated
ilinesses like arthritis, osteoporosis or stiffepof the joints.

Apart from age associated degenerative factordxancharacteristic trait within the HERMES
users is the fact that nearly none of them hasresqpuee with modern computer technology.
These older adults are not used to use a mousetyypeé on a computer-keyboard.
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Apart from this the possibilities that a modern goter with its software can deliver is often
overwhelming for older adults. The HERMES systewvptes a certain amount of
functionality. The core functionalities of HERME&a

» Searching the past
* Planning the future
» Possibility to play cognitive games

These functionalities are accessible over one hatedgace as well as through a mobile
application and older adults need to develop a ai@emddel of the whole system. In deliverable
D.2.3 a complete set of scenarios and use capessented, i.e. the scenarios that where
developed to address each objective as descrilzedi lsa the requirements analysis. The
process for choosing the most suitable interfacéhi® HERMES system is directly influenced
by the findings we gathered during the requiremantdysis.

4.1 Selection of a HERMES Interface

Section 5.2 describes the interface concept foHIBRMES project, based on the findings
during the requirements analysis, the researchxistireg interfaces and the findings in
literature.

The concept of the HERMES interface has to addvegsral critical aspects that are the
following:

* What technology is used on a low level of intei@tti
» Size and form of the interactive elements

* Layout and style of the applications

* Color and legibility

» Information architecture of the contents presented

The first critical step is the one in which we alcivhat technology is going to be used for
interaction.

The requirements analysis showed a low penetraficomputer usage. WIMP (Windows,
Icons, Menus and Pointer) is a concept that maoplpeof the HERMES target group are not
familiar with. Instead, we need to opt for a forflaw level interaction that is simple to learn
and use, is stable and robust in performance.

More direct and natural ways of communication th@anot rely on WIMP interaction are touch-
based, gesture-based and speech-based interd&ttiaever, both gesture and speech interfaces
require real-time algorithms that perform reasorung set of ambiguous signals, which, even
if trained well, do not reach 100% accuracy in ggaring whether a signal was present and
correctly determining which action is required.

Touch interfaces provide an optimal combinatiomatiural interaction and high recognition
accuracy. For novice computer users and partialdear novice computer users, it is much
easier to point with the hand than to do it wittbanputer mouse, as age-associated

physiological changes also play a factor in thdéitgtio perform small, high-precision motor
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actions. A number of older adults in the user asialgtudy described in D.2.1. have experience
with touch screen technology (they use a touchescre select their meals) find this way of
interaction with a computer intuitive.

Towards this direction, a special multi-touch scefanterface has been designed, based on
hand-gestures that humans are already familiar. Witlis enhances interaction simplicity and
makes games more appealing to elders. A surfacke mitlti-touch potential also allows
scientists to implement games with complex requinets1 The surface is designed to be able to
be embedded on a typical table. This is expectesht@mnce the interaction quality of the user
with the device and the cognitive games. Usingriates that require users to familiarize with
several devices (e.g. the combination of a keyhcaause and computer monitor) could result
to confusion and a demanding learning curve. Aerattive surface can integrate such a design
on the same physical device. Given this requiremanfTFT computer monitor has been
modified in order to operate both as system inpud autput. Monitor layers have been
separated so that we take advantage of the tramspanf TFT panels when subjected to
infrared (IR) illumination. Figure 28 shows the qmonents of the interactive surface.

IR LED arrays
Plexiglas
TFT panel
Light diffuser
Diffusing Plexiglas

IR capturing camera

Backlight

Figure 28: Layers of the Multitouch system

An acrylic panel is placed on top of the TFT pantlet edges of which are illuminated by four
IR-Light Emitting Diode (LED) arrays emitting at @dm. Due to the FTIR effect, a finger touch
on the surface of the acrylic panel generatesihighblobs. This is due to the fact that the
refractive index of skin is higher than that of #ie The basic principle of operation can be seen
in . The position of blobs that manage to penetita¢eTFT panel is captured by a USB camera
through an Ultraviolet /Visual (UV/VIS) cut optichlter at 790nm. The camera feed captured is
then fed into visual tracking algorithsm that aexeloped as part of WP4 of the project and will
be thoroughly described in Deliverable 4.1.

2 3
Actlic Panel / /_,"\—’/

T Yo | S e . S b 10
;

¥ ~Fppad
Totol Internal Reflecton b TFT Panet
Ecattered IR

Figure 29: FTIR principle of operation

It is also worth noting that the amount of IR illumation emitted by the fluorescent lamps of the
TFT often masked out the finger blobs. To overcdime problem the backlight has been
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replaced by cool-white LEDs whose IR emission dugscover the intensity of the blobs. Also,
several layers of light diffusers have been usedrier to generate a smooth background
illumination for the TFT panel.

As already outlined the multi-touch interactivefaae technology, will employ perceptual and
multimodal interfaces developed in WP4. This irded is currently under development. It will
be thoroughly test from users during WP6 and WR7s@on as a first robust prototype is
released. Hence, it is not evaluated in the scop@sodeliverables.

4.2 Interface development

Besides the low level interaction element, a neagd®cus of the interaction design is on the
higher-level user interface, which is created ursar-centered design methodology. After the
first analysis step in this process, a mockup pyp®for the home terminal was built. This
interface combines the functional requirementsraefibefore with the touch-interface paradigm
described in the previous section.

As part of the user-centered design process, usaesinvolved as early as possible in this
process by means of user evaluation of the interacbncept. This first empirical evaluation
focuses on how users interact with the system, lmbliements are easily understood and which
ones need explanation, as well as if the separbgbmeen the two functionalities focusing on
the user’s past and the user’s future is a cleaeoessary separation. Figure 30 to Figure 38
give an overview of this initial HERMES interfaceoakup prototype.

Figure 30 shows the start page of the HERMES iaterfprototype. The user can choose
between two options, Past and Future. These opéicni-line with the HERMES application
scenarios described in deliverable D2.3.

Figure 31 shows the screen that the user getschitarsing his Past. A timeline that is used to
navigate through time is shown on the bottom dDit.the left upper side the user can choose
between different views, daily (Figure 31), weefiygure 32) and monthly (Figure 33) whereas
the current view is highlighted.

The filter button brings the user to Figure 34 affdrs possibilities to filter the content of the
system using different filter-criteria. In this sen all filter limitations are disabled. Therefore
the user has to enable them by clicking on thequéar area to get control of the particular
limitation. This procedure was used to hold therifaice as simple as possible. Advanced
limitation criteria for a certain property will lsown only if the user want to set limitations.
That means that complexity of the filter interfatsgpends on the requirements of the user. The
most complex interface results from opening allgtlas limitations as displayed in Figure 35.
The time interval can be set by increasing (“+"tbnj or decreasing (“-“-button) day, month
and year. Emotions, persons and locations cartbeefl by selecting the particular buttons.
Doing so the user is able to filter for images frGhaire from 25 June 08 to 25 July 08 for
example, as shown in Figure 36. The result setesdd limitations is displayed in Figure 37. The
layout of this screen is similar to the screen shawFigure 31, except that only those images
are shown that match the filter defined.

By clicking on a particular image the user will gedletail view covering further information of
the selected image as shown in Figure 38.
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Figure 30: Start Screen of the HERMES prototype

Filter...

Filter...
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Filter...

05200 - 2008 ] 07 - 2008

Figure 33: Month View of the HERMES prototype

) Limit by time interval

) Limit by emotions

] Limit by keywords
(%) Limit by persons

| Limit by location

Figure 34: Search View of the HERMES prototype

Figure 35: Search View of the HERMES prototype
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25. 6. 2008 - 25 7. 2008

\i Limit by emotions

E Limit by keywords

™) Limit by location

Figure 36: Search View of the HERMES prototype

Figure 38: Search result after being selected

Page 39 /49



D.2.2Device and Interface most suitable for the project H E RMES

4.3 Empirical Evaluation of the interface prototype

The HERMES interface prototype was been testegh@rSwith 8 older adults using a Wizard-
of-Oz, guided, setup where the user touched a oachtscreen and a collaborator performed
the requested action. Using this approach, teclgicabissues with initial touch screen
prototypes could be avoided and setup times demdeaghout limiting the interaction
possibilities for the study participants. The endilon was carried out following a predefined
study plan that is in the appendix of this document

Each study participant took part in the followilgge elements:
* Pre-interview
* Usability test
* Post-interview

The aim of the pre-interview was to find out aboomnputer literacy of the participants. Also
behavior and experiences regarding personal pheatos collected. More specifically we asked
guestions about the way handle pictures, like

* Do they take photographs

* What is important to them when they take photogsaph

* Do they store them in an album

* Why do they look through a photo-album

* What kind of feelings do they associate with pietutaken long ago
* Does the attitude towards photographs change ower t

The second part was the actual test. That is,dhepants were given certain tasks that they
had to carry out using the Past functionality aan HERMES interface prototype.

The tasks were chosen in a way that the diffickgtsel would increase with each completed
task. A total of 7 tasks were prepared for the #fier each task the following two questions
were asked.

* How well did the system support you in solving tagk?
* What would you personally change in the systenr@eioto make it more supportive?

The third part of the test was the post-intervigwonsisted of different topics that were
covered:

e Satisfaction with the functionalities
e Satisfaction with the interface

» Accuracy of the system

» User experience

Additionally each test-subject ranked the interfeegarding different attributes.
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4.4 Results of the empirical evaluation

The participants in the evaluation with the inifmbtotype of the HERMES interface found that
in general the system is not too complicated, alginothey had a number of suggestions to
improve the system.

4.4.1 User Demographics

Seven of the older adults did have experience ggathputers. One test-subject has worked with
computers for 37 years; one test-subject did ne¢ lkamputer knowledge at all. The user group
consisted of 5 females and 3 males. The averagefdfe test-subjects was 66.6 years old, the
youngest being 62 and the oldest 76 years old.

Two of the eight persons were relatively slowetdask performance compared to the other six.
One of the eight persons needed help with evekydlas performed.

Overall the test-subjects did not need much hefpenfiorming the planned tasks.

Three older adults mentioned the system might betonplicated for older people.

4.4.2 User Interface Improvements

Suggestions for improvement of the HERMES interfiamegle by the participants are indicated
below:

» Change the wortllter to search

* Do not usdimit by ...instead just use the name of the category (eegsops,
localization,...) or ussearch by ...

» Put doctor in the person category and out of thalipation

» Change date format to: dd.mm.yyyy

* Provide a login with password to protect persom@ad

» Add additional information to the search results

Issues that where perceived as confusing respictioe understandable for the participants:

» Did not understand the wofiker

» Did not understand the wortimit by ...

* Did perceive doctor as a person and not as a totati

* Had problems to understand that it is possibldter oy more than one category

» Started the application from the beginning whely i@y would have had to deactivate a
filter

* Had problems to understand the use of the bar ierbhack and forth in time

* Experienced problems with the concept of activaiing deactivating the search criteria or
filters

* Had problems with understanding the concept ofiifierent views

* The time format was not in the right format for Sisa users

* Found that the results should contain additionf@rmation, not just the picture of the
person
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4.4.3 Pre and Post Interview

Regarding the pre and post interviews we got sarsight in the way these users manage and
use photographs to support memory and reminisc&smple use both analogue and digital
cameras to take photographs. The preferred watpte the photographs among the eight test-
subjects is to store them in photo-albums, thrderahdults reported to store them on the hard-
disk of their computer only. All of the test-sulii@say that they look at the pictures here and
then to re-experience places they have been tthamgs they have done. Overall it gives them
good feelings.

In the post interview the users rated the systayarting usefulness and user experience.
Regarding usefulness the test-subjects found ttersyas being useful. Not all the test-persons
found it useful for themselves. Comments from pgréints are summarized below:

* One participant expressed the feeling that theeays$ useful but might not be used by older
adults today because of a general lack of comgxigerience. This person found the system
to be useful for people who will belong to the gvaf older adults in 10 years.

* One person commented that the she likes the sysiéapes not find it helpful for memory
purposes. She would use the system for medicaligippents and to organize holidays.

» A third participant has the opinion that the systeay make you dependent and that you do
not have to rely on any help for remembering yastp

* Two participants mention they would have liked &vé had such an application for years.
They find this way of storing pictures and browsorges past to be very pleasant and much
faster than others.

The participants were asked to rate the systenraegpthe following qualities.

Attribute Score
Challenging 2,1
Exciting 2,7
Supporting creativity 1,7
Original 2,2
New 2,1
Innovative 2,3
Daring 2,5
Connects me to people 2,8
Isolating 2,7
Practical 1,8
Exclusive 3,3
Outstanding 3,3
Impressive 3,5
Unigque 3,7

Table 2: Attributes and score for each attribute ttat was used to rate the HERMES interface prototype

The rating was done using numbers from 1 (Absojyutel 5 (Absolutely not). The results can

be seen in Table 2.
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5. Conclusion

In this document we describe the steps we took rdsvéhe interface most suitable for the
HERMES project. We provided an overview of existieghnologies and their interfaces and
described the first prototype of the HERMES integfaWe tested this prototype in Spain with 8
older adults and the input we got will help usaket the next step in the process of defining and
developing what we are aiming for. Furthermore, mave provided a description of the
interactive surface interface, which is currentlydar development, based on perceptive
interfaces developed in WP4.

From an innovations standpoint we feel like wea@stributing to exploring new modalities for
interaction with computer based systems. We algohreut to a user group that usually gets not
associated with using computers. Touch-screensstlees are not new. But the ability to use
more fingers and the possibilities that a multitogurface provides are very fresh. Because the
HERMES system is planned to support older adultsbbing some sort of life logging
application on one side and providing the possibib train ones cognitive abilities on the other
side a clear and easy to use interface is a prisiggjfor the acceptance and the success of it.

The reasons we opted for a multi-touch surfaceferte as being the interface most suitable for
the HERMES project are many.

» The foremost reason is that we are convinced ofatiethat a multi-touch surface offers a
very natural way of interaction. The user can usehlands to manipulate things/objects
appearing on the screen directly.

* There is no need to use buttons or a mouse. Matgy adults have never used a mouse in
their life and there is no need to for the HERMEStam. This will have a good effect on
the learning curve.

* Because we are using a multi touch display we gatement all kinds of games. Right now
the focus lies on the cognitive side, but we prewite option to develop games where the
user can train hand-eye coordination as well fangxe.

« Ultimately it is very important to develop a systémat provides great and useful
functionality, accessible through a very stimulgtand attractive user interface. We have to
keep in mind that we are developing for a rathenmater skeptic user group. The multi-
touch surface provides the possibility to be emieedzh a typical table. So it might not look
alien to older adults ones it is installed and yetaduse in their homes.

Through the initial empirical evaluation of firstoekups, we learned that participants very
easily understand the interaction on the low-levraction level using a touch screen
interface. In addition, we got valuable feedbaaktfi® design of the interface which is adapted
to the feedback from the users and from now oatitexly improved throughout the course of
the project. Whereas the first prototype made tis¢atic elements mainly, the next version is
planned to use transitions that guide the useeb#ttough dialogs and makes it clear at all
times what is happening, and what can be doneattain step. This is part of the work
packages WP 5 (interface development) and WP ra{ie prototype evaluation).
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Appendix - Empirical Evaluation Testplan

As we are testing different interaction designs ismeifaces with users we need a test-plan to
keep our testing consistent. This document destietest-plan for the HERMES interface
test. Also the tasks that the users shall completeontained in this document.

Prelnterview

“Computer literacy”
» Do you have experience in using computers or atiaern computer based systems?
Which experience do you have, please specify?

“Photo Memory”

* Do you have any experience with taking photos?

* Do you put them in photo albums?

* How do you store them?

* When do you watch these photos ever again? Witmwto you look through them?
* Why do you look through these photos?

* What feeling does it bring to you when you watctotiyh old photos?

* Why do you take pictures? Has this changed ovezdim

Empirical evaluation

The tests with the user will be conducted the feilg way. You willwatch the usercarrying

out a predefined tasknd take notesand you will measure the time the user needsrny cait
these tasks. After the user has completed all tgsksvill ask him questions about the interface.
If a user can not complete a task do not stop imerifinmediately. Give users time so they can
figure out for themselves, eventually give somddhand if nothing works show them how to
complete the task.

You will get the mock-ups that are going to bed¢ddtom CURE.

These mock-ups will be user interfaces that worla éouch-screen computer, but you can work
with them with the mouse. The most realistic wdnddof course if you can tell the participants
that they have to touch the screen and you op#ratmouse for them — to simulate a real touch
screen.

We estimate that testing the mock-up with apprexety 8 users will allow us to find answers

to general questions such as if users can workavittuch screen and if they can understand the
various screens in the system. Large usabilityrershould manifest themselves with this
amount of users. Of course it is better if we @at with more than 8 users, but we will save
larger test studies for work package 7.

Empirical Evaluation — Step by step

1. Prepare everything so the system is up and running.
2. Prepare yourself to take notes — either with agrehpaper or with a computer.
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3. Next tell the user in a short way what this isadlbut and tell him that he/she cannot do
wrong. As you know especially older adults haveralency to think that they could
break something. So tell them that whatever theytwatry it will not break the system.

4. After that ask them if they have any open questidrs® answer the questions.

5. Now you are ready for the test. Give them the teisk printed out on paper and read it
to them. Start with an easy one.

Tasks to complete

Starting exercises

1.
2.

Please open the application “my past”.
Please browse through the application for 1 miamigtry to understand what you can do
with this application.

After the starting exercises, ask the following qus&ion:
What can you do in this application?

Tasks

1.
2.

3.
4.

N

Please go back to the start page (choice betweepdsado” and “mi futuro”).

Please use the system to find entries that toaedatween June 18 and June 23. (time
search)

Please find the first entry available in the systbat took place at the doctor’s office.
Please find all entries that are categorized dsijggmotion search). How many entries do
you find in total?

Please find the entries associated with the graltileh Mary and David (photo search).
Where was the last entry with David recorded?

Please find all entries that took place in the pBidsv many entries do you find in total?
Please find joyful entries between june 1st 20a8jane 3d' 2008 where one of the
children Angie or Paul is involved. How many ergrao you find?

After each task ask them the following two questios

How well did the system support you in solving tagk?
What would you personally change in the systenrdeioto make it more supportive?

Postinterview
Questions for the interview after the user has conipted all the tasks

Satisfaction with the functionalities

Are you satisfied with the functionality provideg the application?
Have you ever been in a situation, in which younwtsfor this or a similar functionality?
In which situations you think could an applicatidee this be useful?

Satisfaction with the interface
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* Did you encounter problems while using the system?

* Do you think that the interaction with the systemintuitive and predictable? Why or why
not?

* What would you like to praise about the system?
* What would you like to criticize about the system?

Accuracy of the system

* Did you get the impression that the accuracy offittex function is very high?
* No matter what answer: What made you get this isgioa?
* Do you trust the system to give you the right resSuWWhy or why not?

User Experience

* Was it fun using the system? Why or why not?
* What would you improve in this system? Why or wioyh
* Would you trust this system with your personal pis@t

* What are the advantages of such a system compaeegrtysical photo aloum? What are the
disadvantages? Please mention as many as possible.

* Which information inside your living room would yavant to have recorded in such a
system? Why?

*  Which information would you NOT store in such systeWhy?

e If you would own such a system, would you shove ibther people? Why or why not?

* Would you browse the system together with othepfEbWhy or why not?

Do you think this system is:

Absolutely Neutral Absolutely]

not

Challenging 1 2 3 5

Exciting 1 2 3 4 5

Supporting 1 2 3 4 5

creativity

Original 1 2 3 4 5

New 1 2 3 4 5

Innovative 1 2 3 4 5

Daring 1 2 3 4 5
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connects me to 1 2 3 4 5
people

Isolating 1 2 3 4 5
Practical 1 2 3 4 5
Exclusive 1 2 3 4 5
Outstanding 1 2 3 4 5
Impressive 1 2 3 4 5
Unique 1 2 3 4 5
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