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Abstract 
 
In this document we provide an overview regarding life event capturing systems, assistive 
technology for cognition and interfaces associated to these technologies. We then go on to 
define the first prototype interface for the HERMES project and describe tests that were 
conducted in Spain with eight older adults.  Moreover, we highlight work towards an interactive 
multi-surface interface that will be also used in the project. 



 

D.2.2 Device and Interface most suitable for the project  
 

Page 3 / 49 

 

Table of Contents 
 

D.2.2 DEVICE AND INTERFACE MOST SUITABLE FOR THE PR OJECT .................................................. 1 

1. INTRODUCTION ............................................................................................................................................ 4 

1.1 BACKGROUND ........................................................................................................................................... 4 
1.2 SCOPE OF THIS DELIVERABLE .................................................................................................................... 5 

2. DIGITAL MEMORIES - LIFE EVENT CAPTURING SYSTEMS .... ....................................................... 6 

2.1 SENSECAM ................................................................................................................................................ 6 
2.2 LIFE LOG SYSTEM....................................................................................................................................... 8 
2.3 MYLIFEBITS............................................................................................................................................ 10 
2.4 CAREMEDIA ............................................................................................................................................ 13 
2.5 MEMORY KARAOKE ................................................................................................................................ 15 

3. ATC ASSISTIVE TECHNOLOGY FOR COGNITION – (MEMORY AI DS FOR OLDER PEOPLE)
 16 

3.1 OVERVIEW AND STATE OF THE ART......................................................................................................... 16 
3.2 TECHNOLOGY FOR MEMORY AND EXECUTIVE FUNCTION IMPAIRMENTS – PROSPECTIVE MEMORY AIDS.. 16 
3.3 COMPENSATION TECHNOLOGIES FOR PLANNING AND PROBLEM SOLVING ................................................ 24 

3.3.1 PEAT .................................................................................................................................................. 24 
3.3.2 Context aware cognitive orthoses ...................................................................................................... 27 
3.3.3 Summary............................................................................................................................................. 32 
3.3.4 Interfaces............................................................................................................................................ 32 

4. INTERFACES WITHIN RELEVANT PROJECTS................ ................................................................... 33 

4.1 ELDERGAMES PROJECT (HTTP://WWW.ELDERGAMES.ORG/)..................................................................... 33 
4.2 V ITAL M IND *(HTTP://WWW.VITALMIND -PROJECT.EU/)........................................................................... 33 

5. INTERFACE FOR HERMES....................................................................................................................... 33 

5.1 CONCEPT FOR THE HERMES INTERFACES.............................................................................................. 34 
5.2 MOCKUPS EXPERIMENT........................................................................................................................... 40 

6. RESULTS........................................................................................................................................................ 41 

7. THE HERMES MULTI-TOUCH SURFACE INTERFACE........... .......................................................... 43 

8. CONCLUSION...............................................................................................................................................43 

9. APPENDIX ..................................................................................................................................................... 44 

EMPIRICAL EVALUATION TESTPLAN ...................... .................................................................................... 44 

PreInterview ..................................................................................................................................................... 44 
Testing .............................................................................................................................................................. 44 
Testing – Step by step ....................................................................................................................................... 44 
Tasks to complete ............................................................................................................................................. 45 
PostInterview.................................................................................................................................................... 45 

10. REFERENCES .......................................................................................................................................... 48 

 



 

D.2.2 Device and Interface most suitable for the project  
 

Page 4 / 49 

 

1. Introduction 

1.1 Background 
Since the proportion of older people in developed countries increases the examination of the 
relationship between older adults and technology becomes more relevant. It is a well known fact 
that older adults have a tendency to ignore new technologies.  
Seen from an HCI perspective the particular group of older adults is extremely heterogeneous.  
Gregor et al (2002) define three groups of elderly: 

1. Fit older people, who do not appear - nor would consider themselves - disabled, but 
whose functionality, needs and wants are different to those they had when they were 
younger  

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

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

Older people differ greatly in their physical, sensory, and cognitive functionality. Many older 
users of computer systems can be affected by multiple disabilities. Such multiple minor (and 
sometimes major) impairments can interact, at a human computer interface level to produce a 
handicap that is greater than the effects of the individual impairments. Older people may have 
significantly different needs and wants due to the stage of their lives they have reached (Gregor 
et al., 2002).  
Concerning the HCI topic generally, aspects like memory, online reasoning ability and aspects 
of attention (attending to more than one source of information) all show age-related declines. On 
the other side, some memory aspects such as recalling well-learned information, verbal abilities 
and some other aspects of attention remain largely stable. However, large individual differences 
exist and it is inappropriate to define the group by age alone; there exists an amazing diversity 
within older adults and how they age. As people grow older, the variability between them 
increases even more (Mynatt, E. et al, 2000).  
 
Also the fact that older people have less confidence in building conceptual models of an 
interface and an application has to be taken in account. At the interaction level difficulties can 
be attributed to two main factors which interfere with a conceptual model development, these 
being age associated memory impairment and visual impairment, both of which reduce the 
user's ability to benefit from visual clues and contexts. 
 
The interface of a system is what end-users get in touch with and often an impression of a 
system depends solely on the interface. We are working with older adults that generally do not 
have much experience with modern computer technology and therefore tend to avoid it, if 
possible. There are many reasons for this, lack of experience, fear of not understanding, 
unwilling to deal with something new and more. Within the HERMES project we are 
developing a system that is aimed at supporting older adults regarding their memory problems as 
well as helping them to lead an independent lifestyle for as long as possible. To achieve this we 
use modern computer technology. The “digital break” between the elderly population and the 
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new technologies that involve the rejection of the elderly towards technology needs to be gapped 
within this project. A good strategy is to build a system that meets the older adult’s needs and is 
able to communicate this message. 
 
The HERMES interface needs to communicate easiness and friendliness to the end user. If we 
can achieve this we have made a huge step in the right direction regarding acceptance of 
HERMES. When a system looks and feels good it can create excitement in the future user - 
excitement that makes the future user want to deal with HERMES. 
 
Before we are able to create and build such an interface we need to go out to the field and talk 
with future users, we need to find out what these users want and what system can be useful for 
them. This has been done by employing different methods 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 user requirements analysis in the HERMES project, 
which consists of three steps which can be seen as ‘user profiling’, ‘interfacing requirements’ 
and ‘scenario generation’. The first part of the requirement analysis was described in detail in 
D.2.1, the first deliverable of WP 2 which formed the basis of a number of questions regarding 
the best type of interface to support these requirements. The second deliverable, this one, 
describes background literature with respect to ATC and an empirical evaluation of a touch-
based interface for exploring a user’s past, and the third deliverable describes the scenarios and 
use cases in which the interaction with the HERMES system is described.  
 
This deliverable describes the evaluation process of interfaces for ATC and specifically the 
HERMES system. A first HERMES interface prototype underwent empirical evaluation with 
users in Spain and the results of the study are used to make improvements in order to get the 
most suitable interface that matches the findings from literature and the user requirements. 
  
 



 

D.2.2 Device and Interface most suitable for the project  
 

Page 6 / 49 

2. Digital Memories - Life event capturing systems  
 
The previous chapter of this document described facts concerning the potential HERMES Users. 
This chapter will list and picture different technologies and projects capturing the life of a single 
person or a group of persons. Technologies developed within these projects are helpful to build 
the HERMES system upon, because one of the core functionalities of the resulting systems will 
be the possibility to browse ones own past.    
 
Traditionally computerised memory aids for those with memory loss are reminder systems. 
Calendar applications or photo applications can provide the user with information she otherwise 
might have forgotten. Many persons use a journal or a calendar to make notes so they will not 
forget important dates. So do older people. Digital calendars are available on every current 
mobile-phone. The input on these applications has to be made tediously by hand. The following 
list lists “life capturing” systems. These are systems that do not depend on manual input. These 
systems enable the researcher or whoever may care to record daily experiences in great detail.   
 
In the sequel we provide more details for the following background systems: 

• SenseCam 
• Life log system 
• MyLifeBits 
• CareMedia 
• Memory Karaoke 

 

2.1 SenseCam 
The SenseCam is a wearable digital camera that is designed to take photographs without the 
intervention of the user. SenseCam does not have and not need a viewfinder or a display that can 
be used to frame photos. The camera is fitted with a wide-angle (fish-eye) lens that maximizes 
its field-of-view. This ensures that almost everything in the view of the person that wears is 
captured by the camera. 
SenseCam also contains a number of different electronic sensors: light-intensity and light-color 
sensors, a passive infrared (body heat) detector, a temperature sensor, and a multiple-axis 
accelerometer. These sensors are monitored by the camera’s microprocessor, and certain 
changes in sensor readings can be used to automatically trigger a photograph to be taken. 
Figure 1 shows the SenseCam, Figure 2 shows images captured with the SenseCam and Figure 3 
shows the SenseCam viewer – the interface of the SenseCam. 
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Figure 1: The SenseCam 
 

 
Figure 2: Photographs taken with the SenseCam 
 
 

 
Figure 3: SenseCam Viewer - Interface for the SenseCam 
 
 
The SenseCam is used in various research projects to support automated capturing of life events. 
One of these projects is the below described MyLifeBits – a lifetime store of everything.  
It was also used in a project to alleviate memory loss. Within this project a 63 year old patient 
suffering from amnesia was given a SenseCam and told to wear the device whenever she 
anticipated events that she wanted to remember. Without any memory aid the person would 
forget an event after about 5 days.  
 
Figure 4 shows the results of a study where the SenseCam was used as a memory aid 
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Figure 4 
 
[http://research.microsoft.com/sendev/projects/sensecam/memory.htm] 
 
 
Other projects the SenseCam was used in are: 

• As a recording device for monitoring food intake, helping dieticians see the type, the 
quantity, and the timing of food a patient is eating. 

• As a tool to assess accessibility issues encountered by wheelchair users. 
• To coordinate disaster response by recording visual information encountered by those 

responding to disasters, people preoccupied with providing hands-on help. 
• As an automatic diary that doesn’t require expensive, intrusive recording equipment or 

restrict a user’s activities. 
• To monitor physiological data to help patients understand the sequence of events that 

precedes a period of intense anxiety or anger. 
• To monitor lighting conditions in schools and to learn how they affect students. 

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

2.2 Life log system 
The life log system, developed by Aizawa et. al (2004), is able to capture data from different 
sensors: a wearable camera, a microphone and various sensors that show contexts. 
The sensors that were used for the Life log system are a brain wave analyzer, a GPS receiver, an 
acceleration sensor, and a gyro sensor. All sensors are attached to a PC – the main unit of the 
system - through USBs, serial ports, and PCMCIA slots. Figure 5 provides an overview of the 
system. 
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Figure 5: The life-log systems components 
 
With the built in modem of the laptop, the system can connect to the Internet almost anywhere 
in Japan via the PHS (Personal Handy-phone System: a versatile cordless/mobile system 
developed in Japan) network of NTT-DoCoMo.  
Context information is provided by referring to data on the Internet. Data chosen was the 
weather of the location the user is from and news from webmagazines. All the webpages the 
user browsed, all emails that the user sent and received were stored as well (Aizawa Y. et al, 
2004).  
 
Figure 6 and Figure 7 show the user interface of the system 
 

 
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 log system. It even goes farther than the life log 
system and can be seen as an attempt to fulfill the Memex vision first proposed by Vannevar 
Bush in 1945. The system is built on four principles: 
 

• Collections and search must be replace hierarchy for organization 
• Many visualizations should be supported 
• Annotations are critical to nontext-media and must be made easy 
• Authoring should be via transclusion 

 
(Gemmell et al, 2002) 
 
It is designed to digitally store everything from one’s life, including books, articles, personal 
financial records, memorabilia, email, written correspondence, photos (meta data  for the photos 
are the time and the location taken the photo was taken), telephone calls, video, television 
programs, and web pages visited. Also content from personal devices that automatically record 
photos and audio are stored (Bell, 2004).  
 
A number of tools for capturing interactions with other people and machines are available within 
MyLifeBits. The system records telephone calls and the radio and TV-programs.  
When the user is working at his PC, MyLifeBits automatically stores a copy of every Web page 
being visited and a transcript of every instant message 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 location from a portable Global Positioning System 
device, wirelessly transmitting the information for being archived. This geographic tracking 
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allows the software to automatically assign locations to 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.  
 

 
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 takes place in the shared spaces of a nursing home 
dementia unit. 23 ceiling-mounted cameras are used within the project to record audio and video 
material of what is happening in the recorded space. The recording went on 24 hours a day for 
25 days and more than 13 000 hours of material has been recorded (Stevens S. et al, 2006). 
 
 Figure 10 shows the facility architecture and the placement of the cameras. 

 
Figure 10: Facility architecture and placement of the cameras   
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Figure 11: Outline of information flow envisioned by the CareMedia effort 
 

 
Figure 11: Information Flow in CareMedia 
 
Figure 12: CareMedia interface displaying event segments returned for the camera highlighting 
the dining room entrance. Even for a given focus of a small period of time, 30 segments with 
thousands of shots are returned containing a lot of visual redundancy 
 

 
Figure 12: Interface displaying event segments 
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2.5 Memory Karaoke 
Memory Karaoke is a tool that allows for episodic memory exercise through contextualized 
storytelling of meaningful experiences by using contextual cues such as location, time and 
photos. The system uses both a mobile device for capturing the contextual cues and a pc for 
playback. The playback is arranged as a slideshow of the photos taken at the event augmented 
with the appropriated context cues (Tang K. et al, 2007).  
 
Figure 13 shows the interface of the Capture Module running on the mobile device and the 
interface of the Storytelling Module running on the PC 
 
 

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

 
Assistive technology for cognition systems (ATC-systems) go further than life logging systems 
do. They do not only log or track input of a certain kind. ATC systems are designed to address a 
range of functional activities requiring diverse cognitive skills like complex attention, executive 
reasoning, prospective memory, self-monitoring for either the enhancement or inhibition of 
specific behaviours and sequential processing (LoPresti E.F. et al, 2004). 

3.1 Overview and State of the Art 
About 60 years ago Vannevar Bush postulated storing - in a giant associative memory - the 
documents used over a lifetime along with the trails and histories of work done in the process 
(Bush, 1945). Memex was the name given to this postulation of a memory aid. The retrieval was 
thought to work mechanically. Technological progress in the following years allowed the work 
on this vision.  
In recent years there have been a number of attempts to develop interactive memory aids. 
Jönsson and Svensk (1995) for example describe ISAAC - a personal digital assistant for users 
with cognitive dysfunctions, which incorporates a pen-based computer with a digital camera, 
GPS satellite receiver and mobile phone channels for both voice and data (Jönsson B & Svensk 
A., 1995).  
Memos (www.memos-online.de) is an interactive memory aid system for people with memory 
impairments using a portable memory aid and a service centre where client-related data are 
managed (Szymkowiak et al, 2004). Below you find an overview with a short description of 
different memory aids for older people. The developed technologies can be sorted at least into 
three categories: 
 

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

 
For all of these memory aids – since they will be used by somehow troubled ones - there is one 
critical aspect that has to be thought of very well and that’s the usability of the system.  
The next section of this document provides information about current systems.  
 

3.2 Technology for memory and executive function impairments – Prospective 
memory aids 

ATC interventions in this category are best suited to support people with prospective memory 
problems. Prospective memory can be described as the ability to carry out a previously planned 
task. In general prospective memory aids are most effective when they can be customized for a 
specific user and his or her desired activities of daily living (ADLs) (Chute & Bliss, 1988). This 
is also true because every user of such systems will have a unique combination of weaknesses 
and strengths. (LoPresti et al, 2004).  
 
Table 1 lists commercially available prospective memory aids. 
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Table 1: Currently developed memory aids (Lopresti et al, 2004) 
 
Two examples of prospective memory aids that are designed for the mainstream population are 
the IQ Voice Organizer™ and the Data Link Watch. These two are not designed specifically for 
people with cognitive disabilities.  
 
Also standard palmtops offer scheduling and reminder software. Those devices are readily 
available and the acceptance is higher because these devices are considered normal tools. 
 
A study conducted by Flannery and Rice (1997), measured how efficient calendar software - 
designed for the mainstream population - can be.  
In their study they used a laptop Macintosh computer together with Easy Alarms™ software 
(Nisus Software, Inc, Solana Beach, CA). The software was programmed with 15 tasks that 
were repeated on a daily basis. The system was evaluated for a 17-year-old male with short-term 
memory loss. The rate of needed reminders from a caregiver dropped from 75% to 8% 
when the computer system was used (LoPresti E.F. et al, 2004). 
 
In contrast to the named stand devices such as ISAAC (Cogent Systems, Inc.), CellMinder 
(Institute for Cognitive Prosthetics, Bala Cynwyd, PA) and the Planning and Execution 
Assistant and Training System (PEAT, Attention Control Systems Inc, Mountain View, CA). 
These have been designed with physical and sensory limitations in mind specifically for 
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individuals with cognitive disabilities. They provide also support for people who would have 
difficulties to independently enter their schedules into more complex devices (LoPresti et al, 
2004). 
 
Chute and Bliss (1988) developed software – ProsthesisWare - for training and 
neuropsychological monitoring. The software was developed using object-oriented 
programming, a programming approach which makes later modification and adaptation easier. 
They kept four issues in mind:  
 

• the elderly need to be in control of their environments and ADL;  
• the success of ProsthesisWare implementation depends on its ability to be customised 

to suit individual needs and abilities;  
• interconnectivity is required to provide a seamless environment among applications 

on the computer and other devices such as fax machines; and  
• the graphical user interface must be designed taking into account the cognitive and 

ergonomic capacities of its user (Chute D.L. & Bliss M.E., 1994) 
 

 
The software was monitoring the user and providing him with cues and reminders. It used 
pictures of the user completing the required task to do so. Based on the monitoring it supplied 
schedules and sequences of tasks.  
 
Through an iterative customisation process that occurred on a case by case basis, the 
ProsthesisWare programs were evaluated and modified. The effectiveness of the program was 
measured by the utility it provided for each user. The outcome of the evaluation has been limited 
to qualitative analyses but the results were disappointing, possibly because study participants 
were selected shortly after the injury (Chute and Bliss., 1994). 
 

3.2.1 Esential steps 
Another software developed to support users with different tasks of daily living comes form 
Mastery Rehabilitation Systems (Bala Cynwyd, PA). They developed the Essential Steps 
software – the user is support through cues presented on-screen or using a computer-generated 
voice (Bergman, 1996, 2002). Fifty-four people with cognitive impairments demonstrated rapid 
skill acquisition in individual trials with the software (LoPresti et al, 2004). 
 

3.2.2 MEMOJOG 
Memojog is a remote and interactive communication system that functions as a prompting 
device for memory-impaired people. The system consists of a mobile device (PDA), a server 
and computers connected to the Internet. Memojog provides the user with text based action 
prompts announced by an audio alarm. 
Action prompts are entered directly onto the device or remotely on some other computer 
connected to the internet. Both, the carer and the user can enter these action prompts. 
In both cases a website was accessed, either on the PDA or from a PC, from which the 
reminders were entered into a central database. At the appropriate time the user is reminded and 
responses are logged so – in appropriate cases - carers, relatives or the user himself can be 
informed if  life critical prompts have been ignored. (Szymkowiak et al, 2004). 
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Figure 14 shows a graphical representation of the system architecture and Figure 15 shows two 
screen-shots from the PDA/Memory aid 
 

 
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 another interactive system aimed to support 
prospective memory.  
MAPS is capable of running scripts entered by caregivers. The system then collects logs for 
adaptive behaviour. A task is broken down into its constituent parts and images and verbal 
prompts are given to the user to perform these tasks. 
A mobile device (PDA or mobile phone) – that is used by the cognitively impaired user - and a 
PC-based script editor tool the carer uses to generate scripts are the components of the system 
(Carmien, 2004). 
 
Figure 16 shows the MAPS-Design-Environment for entering scripts and Figure 17 shows the 
MAPS Prompter. 
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Figure 16: MAPS Interface 
 
 

 
Figure 17: Handheld used for the MAPS project 
 

3.2.4 The Jogger System 

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

The Jogger system consists of two software modules--one resides on the patient PDA, the other, 
the management software, resides on the web server. If the patient is capable of scheduling his 
routines, the management software can also reside on the PDA. The therapist or caregiver will 
enter tasks through the management software and download them to the patient's PDA either 
directly or through an ISP to the web server; in the later situation, the patient will retrieve the 
information through an ISP connecting with the web server. The PDA will prompt the patient of 
an impending task through one or more modalities (voice, chimes and LED readout). The PDA 
records the patient's response to each and every prompt and the time it takes to complete the 
task. Even if the patient takes no action an "ignored" response is recorded. The responses are 
then uploaded via the web server to the therapist's computer. 

 

Figure 18: Jogger device 
 

3.2.5 NeuroPage 
NeuroPage uses radio-paging technology to send reminders of things to do. The individual 
wears an ordinary pager and reminders are stored on a central computer at the Oliver Zangwill 
Centre. Individuals using the system send in a list of reminders when they first start using 
NeuroPage and can then update the list when changes are needed. At the appropriate time, the 
computer automatically sends the message to the individual’s pager via a paging company. 
When the message arrives, the pager beeps (or vibrates), one button is pressed and the message 
can be read from the screen (Wilson et al, 2003). 
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Figure 19: Picture from the NeuroPage project 
 

3.2.6 Memos 
The Mobile Extensible Memory Aid System (MEMOS) is an electronic memory aid system. It 
was developed to support patients with deficits in the prospective memory after a brain injury. 
A special palmtop computer, the Personal Memory Assistant (PMA), is used to remind 
the Memos-user of important tasks and supervises the patient’s actions. A bidirectional cellular 
radio connection (GPRS) is used within the system – this allows for feedback to a responsible 
caregiver and use in critical situations. 
 
MEMOS supports the following functions, see Figure 20. 
 

• structured interactive reminding impulses, a  
• flexible task scheduling,  
• integration of a heterogeneous group of caregivers and  
• integration in the patient’s everyday life.  
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Figure 20: The MEMOS Architecture 
 
 
The efficacy of prospective memory aids has been studied by various researchers 
(Herrmann et al., 1999; Tackett, Rice, Rice, & Butterbaugh, 2001). Results of these studies 
show that older adults with memory impairments can – if able to use external memory aids – 
perform as well as younger adults in prospective memory tasks (Maylor, 1996). Kim et al. 
(1995) demonstrated improved performance of complex functional tasks by 
using an alarm system with a personal organiser.(LoPresti E.F. et al, 2004). 
 

3.3 Compensation technologies for planning and problem solving 
 
In this section we give an overview of technologies in the ATC field that seek to support users 
with planning and problem solving as well as with prospective memory (LoPresti et al, 2004).  

3.3.1 PEAT 
PEAT (Planning and Execution Assistant and Trainer) was developed by Attention Control 
Systems Inc. and designed to overcome the limitations associated with the paper day planners 
that are currently used to help individuals with traumatic brain injuries regain independence. It 
uses an artificial intelligence (AI) planning system called PROPEL (The PROgram Planning and 
Execution Language-Levinson 1995a) to automatically generate daily plans and re-plans 
responding to unexpected events. It uses manually entered appointments together with a library 
of ADL scripts to come up with effective plans for completing every step of a task. Visual and 
audible cues are used to communicate with the user. The technology is intended to be useful for 
individuals with memory, attention, and cognitive deficits by helping them meet their daily 
goals on time with less assistance (Levinson R., 1997). 
 
Figure 21 shows the touch sensitive screen of PEAT. It can 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 Cards present information about the current activity, 
providing reminder cues to start and stop scheduled and scripted activities (Figure 22).  The Cue 
Card also presents direct links to name and note cards, personalized voice recordings and digital 
pictures which are linked to the current activity.  
 

 
Figure 22: Cue Cards used within PEAT (Courtesy of brainaid.com) 
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3.3.2 Autominder 
The Autominder is maybe the most advanced system available today. It employs Bayesian 
inference techniques for scheduling. The plans it creates are described in the language of 
disjunctive temporal problems (Tsamardinos and Pollack 2003), which make it possible to 
model flexible time constraints. This is important because rigid scheduling can lead to user 
dissatisfaction or excessive reliance on the scheduler (since it may not give the user the time to 
remember tasks by itself). In some situations, the reminders are perceived for the elderly such an 
intrusion. The elderly people feel that the device can make them more dependent and not force 
them to use his memory abilities. For this reason it’s very important to give the announcements 
in a transparent non-obtrusive manner i.e. only in appropriate moments, and not when these 
aren’t necessary. Autominder’s current main weakness is that the information about the user’s 
activities is gathered completely manually, by tapping on the screen (Pollack et al, 2003). 
 
Figure 23 shows Autominder’s Architecture 
 

 
Figure 23: Architecture overview 
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3.4 Context aware cognitive orthoses 
 
Many of the ATC interventions described here rely on manual user input to provide feedback to 
the device, for example the user needs to push a button after she finished a certain task. 
However, a person with a cognitive disability may not remember what step they had just been 
asked to perform and/or the need to indicate that the step had been. 
 
Friedman (1993) developed an ATC device that has sensing capabilities. In the environment of 
the user the device was able to determine the location of the user and to provide him task-related 
information. The computer provided voice prompts only as needed to help the user maintain his 
or her schedule. Various sensors and a combination of radio and ultrasound transmitters were 
used to achieve this functionality. The system itself was comprised of a wearable microcomputer 
and stationary ultrasound transmitters throughout the user’s environment.  
 
If the technology monitored difficulty adhering to the schedule it would call for human 
assistance. Because the system only provided prompts if needed the user’s dependence of the 
system was not higher than absolutely needed. (LoPresti et al, 2004). 
 

3.4.1 Coach 
 
COACH (Cognitive Orthosis for Assisting aCtivities in the Home) is designed as an 
instructional memory aid for users with mild to severe dementia (Mihailidis et al, 2007). The 
first prototype of the technology was developed for assistance 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 integrated. 
 

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

3.4.2 MemoClip 
Currently sensor-based cognitive orthoses are also being developed for the mainstream 
population. MemoClip is one of these (Beigl, 2000).  
 
MemoClip is a location based remembrance appliance. The application consists of three 
artefacts: 

• The MemoClip 
• LocationBeacons 
• Programming device (PC) 

 
The MemoClip itself is a small clip equipped with a computer and some sensors, 
communication capabilities and a 4x5 cm display. LocationBeacons are solar panel-powered 
devices that are installed at places of interest. They are connectionless and are used to send a 
description of the place where installed.  The programming device is used to program both the 
MemoClip and the LocationBeacons.  
 
If a user for example wants to be remembered of something before leaving home, he stores this 
info on the MemoClip and associates the information with a description of known places using a 
computer program. Depending on the location MemoClip will then provide an audible cue and a 
text message on the display remembering the user (Beigl, 2000). 
 
Figure 25 and Figure 26 show the three artefacts comprising 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, context-aware memory aid. 
 
The system is supposed to deliver reminders to the person who wears the glasses in a way that 
does require as little intervention as possible. The info is displayed in a small part of the visual 
field. The system is planned   
The developers plan to investigate the efficacy of this system as a memory aid for both people 
with normal cognitive function and people with memory impairments 
[http://www.media.mit.edu/wearables/mithril/memory-glasses.html]. 
 

3.4.4 Smart Homes  
 
Mynatt, Essa, and Rogers (2000) develop an instrumented environment in which an entire house 
will function as a cognitive orthotic. All the sensors used in the house to gather information 
about the user’s activities should be non-invasive and transparent for the user. Disruptions in a 
task should be captured by sensors and auditory and visual cues will be used to both remind the 
person to perform a task and cue the person about the next step in a multi-step task. The sensors 
will also be used when the person may need emergency assistance from a caregiver or medical 
professional (Mynatt et al., 2000).INTEL is doing research 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 interfaces that have been prototyped in other projects, which 
are very pertinent to HERMES in the sense that they deal with cognitive training. 
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3.5.1 ElderGames Project (http://www.eldergames.org/) 
 
ElderGames researches the specific needs of elderly people and creates a motivating 
environment through an entertainment offer with high preventive and therapeutic value using 
advanced technologies that will improve, as much research has shown, variables related to the 
quality of life, with particular emphasis on cognitive skills in old age. 
 
 
ElderGames focus the research on the effects of play in old age and will demonstrate that  
experts consider that conclusions obtained for children regarding the improving of the physical, 
physic and social and affective health can also be applied to elderly people.  
 
ElderGames will investigate in the adequacy of these advanced technologies for play-related 
therapeutic intervention among elderly people, taking ethical issues in consideration.  
 
In terms of interfaces ElderGames researches the use of Mixed Reality technologies by the 
elderly people and how related applications can be used as innovative play-related-therapeutic 
tools 
 
The ElderGames project interfaces are perceptual mixed reality and ergonomically tested 
interfaces that are built around a multi-touch surface table. In the project findings suggest that a 
touch screen guarantees the most natural interaction possible between older adults and the 
software developed. Factors like font size, color and depth perception were evaluated. 
Additionally the prototype was ergonomically evaluated as well.  
 
Within HERMES we also plan to use a multi touch surface. We also came to find that it is the 
most natural thing for older adults to touch them on a screen. An overview of the multi-touch 
surface for the HERMES system can be found in section 8 of 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 the elderly population and therefore includes the 
research and development of highly cognitive brain fitness content. The innovative in the 
technology parts; such as new methods of UI, usage of UFD and content authoring tool are 
required to support the main objective of providing ICT to the elderly population. Those 
technological goals may also fit the general population needs in advances UI in front of the 
iDTV, usage of UFD with (Set Top Box) STB and authoring tools for iDTV content creation 
and therefore may be considered as beneficial results of the projects 
 
In terms of interfaces the project has defined to research the state of the art technologies for 
gesture control and non voice control commands. Within the project a UI that integrates these 
technologies into an STB Infrared Controller (SIRC) shall be developed. The use of the SIRC 
for the integration of the Gesture Control SW may be temporary. It is intended to create mouse 
like movements for the following: “tilting up/down, left/right”, “swinging left/right up/down”, 
“3D movements”.   
The vision that is being followed is that older adults shall be enabled to sit in front of their TV-
set and actively participate in mind fitness exercises.  
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3.6 Summary - Interfaces in HERMES-related ATC Applications 
In this section we have described different technologies all dealing with memory or cognition 
support. We started with technologies that are being used to capture events of all kinds of a 
person’s life and then moved on to technologies aimed at helping people with problems of the 
prospective memory. Next technologies aimed at assisting in planning and problem solving were 
described. The last category of applications described here 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 interface because the device itself is a camera 
that captures photos using onboard sensors for a trigger. The interface of the Life log system is a 
GUI on the computer screen used in the project. The interface enables the user to watch videos 
of his life, maps of where the user is at a given moment in time as well as other data like 
addresses the user has been, date and more. 
 
The MyLifeBits application incorporates many sub-applications that are using GUI’s to show 
recorded material to the user. The system supports different methods to search the content: 
“Full-text search” that can be refined, “Web archive search” and “Find things by locations” are 
some ways the user can search the content.  
 
CareMedia also uses normal GUI’s to show the recorded material and let the user work with it.  
 
The user interfaces of these technologies were designed to be used by researchers that are 
interested in the content and the system and therefore provide a lot of different information as 
well as many options to choose from when working with the system. This type of interface is not 
suited very well for the HERMES Project because it implicitly assumes computer literacy from 
the user.  
 
There will be similarities to the described interfaces in the HERMES system. For HERMES, the 
user will use a graphical user interface on a computer screen. This screen can be the computer 
monitor or the TV-screen or even some other form of screen, for example some user might want 
to use a screen in the kitchen (e.g., refrigerators can have screens).  
 
Regardless of the screen, the GUI for the HERMES system will be clearly arranged and the 
number of options a user can choose from will be kept as low as possible in order to not be 
confusing on one site and to be friendly and attractive on the other side.  

3.6.2 Interfaces for prospective memory technologies 
Prospective memory may be defined as remembering to remember or to remember to carry out a 
planned task. Because many actions are to be performed outside of people’s homes technologies 
aiming at helping rely on PDA’s or mobile phones. The above described technologies do so as 
well, Memojog, Maps, Memos and the Jogger use such a mobile device. NeuroPage uses a 
pager.The user has the mobile device in his pocket when leaving home and the device will 
remember the user to perform certain actions. This same principle, a mobile device used to 
remind user to perform actions, will be used in the HERMES system as well.  
 
For the HERMES system a PDA with touch-screen will be used to have a considerably large 
screen available for the interface. The large screen allows for larger font sizes and larger 
interactive elements to be used, both important factors for the HERMES users.  
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Much effort has also been made to find out about the needs of the older adults in order to 
provide only functionalities that are truly necessary and make sense for the users. The resulting 
interface for the mobile device will be touch-sensitive with large interactive elements and an 
extreme clean look and feel. This will make the device clear and attractive.  
 
One very important issue that was raised by participants in the user studies so far – the 
acceptance of the system not only because of functional needs but also with a certain degree of 
aesthetics - users who depend on any kind of help often feel stigmatized. They often prefer to 
change their lives in order to not having to adapt and use help, because it affects their self-
esteem. Compared to similar systems the HERMES system will have to focus not only on 
addressing these functional needs but will also focus on being contemporary in the design and 
therefore address these issues.  
 
Because the HERMES system consists of two main interface components, a home-based device 
and a mobile device, consistency in the design of the interfaces is very important. It minimizes 
the learning effort, another critical point for any system to be accepted. Once the user has learnt 
and understood the interface of one device he or she might 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 heterogeneous group like the one that we are addressing is 
a challenging task. Form factors like design, usability factors like learnability and user 
experience factors like satisfaction have to be brought together in the resulting interface to 
assure the acceptance of the HERMES system. 
 
Deliverable D.2.1 describes the analysis focused on the needs and requirements of older adults 
to be sure to build a system with the right functionality. What we have come to find is that the 
HERMES group is composed of organized and active older adults that want something that 
supports them in being active and thus provide possibilities to lead an active lifestyle.  
The right attitude towards life is important and is seen as the key factor in staying healthy and 
active as long as possible. The HERMES system shall support this and provide help.  
 
A lot has been said about the diversity within the group that forms the HERMES users. But there 
are aspects that need to be addressed regardless of the diversity of the user group. For the 
HERMES project these are factors that usually are associated 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 aspects may be injuries in sport or age associated 
illnesses like arthritis, osteoporosis or stiffening of the joints.  
 
Apart from age associated degenerative factors another characteristic trait within the HERMES 
users is the fact that nearly none of them has experience with modern computer technology. 
These older adults are not used to use a mouse or to type on a computer-keyboard. 
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Apart from this the possibilities that a modern computer with its software can deliver is often 
overwhelming for older adults. The HERMES system provides a certain amount of 
functionality. The core functionalities of HERMES are  
 
• Searching the past  
• Planning the future 
• Possibility to play cognitive games   
 
These functionalities are accessible over one home interface as well as through a mobile 
application and older adults need to develop a mental model of the whole system. In deliverable 
D.2.3 a complete set of scenarios and use cases is presented, i.e. the scenarios that where 
developed to address each objective as described based on the requirements analysis. The 
process for choosing the most suitable interface for the HERMES system is directly influenced 
by the findings we gathered during the requirements analysis.  
 

4.1 Selection of a HERMES Interface 
 
Section 5.2 describes the interface concept for the HERMES project, based on the findings 
during the requirements analysis, the research on existing interfaces and the findings in 
literature. 
 
The concept of the HERMES interface has to address several critical aspects that are the 
following: 
 

• What technology is used on a low level of interaction  
• 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 decide what technology is going to be used for 
interaction. 
 
The requirements analysis showed a low penetration of computer usage. WIMP (Windows, 
Icons, Menus and Pointer) is a concept that many people of the HERMES target group are not 
familiar with. Instead, we need to opt for a form of low level interaction that is simple to learn 
and use, is stable and robust in performance. 
 
More direct and natural ways of communication that do not rely on WIMP interaction are touch-
based, gesture-based and speech-based interaction. However, both gesture and speech interfaces 
require real-time algorithms that perform reasoning on a set of ambiguous signals, which, even 
if trained well, do not reach 100% accuracy in recognizing whether a signal was present and 
correctly determining which action is required.  
 
Touch interfaces provide an optimal combination of natural interaction and high recognition 
accuracy. For novice computer users and particular older novice computer users, it  is much 
easier to point with the hand than to do it with a computer mouse, as age-associated 
physiological changes also play a factor in the ability to perform small, high-precision motor 
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actions. A number of older adults in the user analysis study described in D.2.1. have experience 
with touch screen technology (they use a touch screen to select their meals) find this way of 
interaction with a computer intuitive.  
 
Towards this direction, a special multi-touch surface interface has been designed, based on 
hand-gestures that humans are already familiar with. This enhances interaction simplicity and 
makes games more appealing to elders. A surface with multi-touch potential also allows 
scientists to implement games with complex requirements. The surface is designed to be able to 
be embedded on a typical table. This is expected to enhance the interaction quality of the user 
with the device and the cognitive games. Using interfaces that require users to familiarize with 
several devices (e.g. the combination of a keyboard, mouse and computer monitor) could result 
to confusion and a demanding learning curve. An interactive surface can integrate such a design 
on the same physical device. Given this requirement, a TFT computer monitor has been 
modified in order to operate both as system input and output. Monitor layers have been 
separated so that we take advantage of the transparency of TFT panels when subjected to 
infrared (IR) illumination. Figure 28 shows the components of the interactive surface. 
 

 
Figure 28: Layers of the Multitouch system 

 
An acrylic panel is placed on top of the TFT panel, the edges of which are illuminated by four 
IR-Light Emitting Diode (LED) arrays emitting at 940nm. Due to the FTIR effect, a finger touch 
on the surface of the acrylic panel generates lighting blobs. This is due to the fact that the 
refractive index of skin is higher than that of the air. The basic principle of operation can be seen 
in . The position of blobs that manage to penetrate the TFT panel is captured by a USB camera 
through an Ultraviolet /Visual (UV/VIS) cut optical filter at 790nm. The camera feed captured is 
then fed into visual tracking algorithsm that are developed as part of WP4 of the project and will 
be thoroughly described in Deliverable 4.1.  
 

 
Figure 29: FTIR principle of operation 

 
It is also worth noting that the amount of IR illumination emitted by the fluorescent lamps of the 
TFT often masked out the finger blobs. To overcome this problem the backlight has been 
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replaced by cool-white LEDs whose IR emission does not cover the intensity of the blobs. Also, 
several layers of light diffusers have been used in order to generate a smooth background 
illumination for the TFT panel. 
 
As already outlined the multi-touch interactive surface technology, will employ perceptual and 
multimodal interfaces developed in WP4. This interface is currently under development. It will 
be thoroughly test from users during WP6 and WP7, as soon as a first robust prototype is 
released. Hence, it is not evaluated in the scope of this deliverables. 
 

4.2 Interface development 
Besides the low level interaction element, a necessary focus of the interaction design is on the 
higher-level user interface, which is created in a user-centered design methodology. After the 
first analysis step in this process, a mockup prototype for the home terminal was built. This 
interface combines the functional requirements defined before with the touch-interface paradigm 
described in the previous section.  
 
As part of the user-centered design process, users were involved as early as possible in this 
process by means of user evaluation of the interaction concept. This first empirical evaluation 
focuses on how users interact with the system, which elements are easily understood and which 
ones need explanation, as well as if the separation between the two functionalities focusing on 
the user’s past and the user’s future is a clear or necessary separation. Figure 30 to Figure 38 
give an overview of this initial HERMES interface mockup prototype.  
 
Figure 30 shows the start page of the HERMES interface prototype. The user can choose 
between two options, Past and Future. These options are in-line with the HERMES application 
scenarios described in deliverable D2.3.  
 
Figure 31 shows the screen that the user gets after choosing his Past. A timeline that is used to 
navigate through time is shown on the bottom of it. On the left upper side the user can choose 
between different views, daily (Figure 31), weekly (Figure 32) and monthly (Figure 33) whereas 
the current view is highlighted.  
 
The filter button brings the user to Figure 34 and offers possibilities to filter the content of the 
system using different filter-criteria. In this screen all filter limitations are disabled. Therefore 
the user has to enable them by clicking on the particular area to get control of the particular 
limitation. This procedure was used to hold the interface as simple as possible. Advanced 
limitation criteria for a certain property will be shown only if the user want to set limitations. 
That means that complexity of the filter interface depends on the requirements of the user. The 
most complex interface results from opening all possible limitations as displayed in Figure 35.  
 
The time interval can be set by increasing (“+”-button) or decreasing (“-“-button) day, month 
and year. Emotions, persons and locations can be filtered by selecting the particular buttons. 
Doing so the user is able to filter for images from Claire from 25 June 08 to 25 July 08 for 
example, as shown in Figure 36. The result set of these limitations is displayed in Figure 37. The 
layout of this screen is similar to the screen shown in Figure 31, except that only those images 
are shown that match the filter defined.  
 
By clicking on a particular image the user will get a detail 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 
 
 

 
Figure 31: Day View of the HERMES prototype 
 
 

 
Figure 32: Week View of the HERMES prototype 
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Figure 33: Month View of the HERMES prototype 
 
 

 
Figure 34: Search View of the HERMES prototype 
 
 

 
Figure 35: Search View of the HERMES prototype 
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Figure 36: Search View of the HERMES prototype 
 
 

 
Figure 37: Search Result in Day View 
 
 

 
Figure 38: Search result after being selected 
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4.3 Empirical Evaluation of the interface prototype  
The HERMES interface prototype was been tested in Spain with 8 older adults using a Wizard-
of-Oz, guided, setup where the user touched a non-touch screen and a collaborator performed 
the requested action. Using this approach, technological issues with initial touch screen 
prototypes could be avoided and setup times decreased without limiting the interaction 
possibilities for the study participants.  The evaluation was carried out following a predefined 
study plan that is in the appendix of this document.  
  
Each study participant took part in the following three elements: 

• Pre-interview 
• Usability test 
• Post-interview 

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

• Do they take photographs 
• What is important to them when they take photographs 
• Do they store them in an album 
• Why do they look through a photo-album 
• What kind of feelings do they associate with pictures taken long ago 
• Does the attitude towards photographs change over time 

 
The second part was the actual test. That is, the participants were given certain tasks that they 
had to carry out using the Past functionality on the HERMES interface prototype.  
The tasks were chosen in a way that the difficulty level would increase with each completed 
task. A total of 7 tasks were prepared for the test. After each task the following two questions 
were asked. 
 

• How well did the system support you in solving the task? 
• What would you personally change in the system in order to make it more supportive?  

 
The third part of the test was the post-interview, it consisted of different topics that were 
covered: 
 

• Satisfaction with the functionalities 
• Satisfaction with the interface 
• Accuracy of the system 
• User experience 

 
Additionally each test-subject ranked the interface regarding different attributes. 
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4.4 Results of the empirical evaluation  
The participants in the evaluation with the initial prototype of the HERMES interface found that 
in general the system is not too complicated, although they had a number of suggestions to 
improve the system.  

4.4.1 User Demographics 
Seven of the older adults did have experience with computers. One test-subject has worked with 
computers for 37 years; one test-subject did not have computer knowledge at all. The user group 
consisted of 5 females and 3 males. The average age of the test-subjects was 66.6 years old, the 
youngest being 62 and the oldest 76 years old.   
 
Two of the eight persons were relatively slower in task performance compared to the other six. 
One of the eight persons needed help with every task she performed.  
Overall the test-subjects did not need much help in performing the planned tasks.  
Three older adults mentioned the system might be too complicated for older people.  
 

4.4.2 User Interface Improvements 
Suggestions for improvement of the HERMES interface made by the participants are indicated 
below: 
 
• Change the word filter to search 
• Do not use limit by … instead just use the name of the category (e.g., persons, 

localization,…) or use search by …  
• Put doctor in the person category and out of the localization  
• Change date format to: dd.mm.yyyy 
• Provide a login with password to protect personal data  
• Add additional information to the search results 
 
Issues that where perceived as confusing respectively not understandable for the participants: 
 
• Did not understand the word filter 
• Did not understand the words limit by … 
• Did perceive doctor as a person and not as a location 
• Had problems to understand that it is possible to filter by more than one category 
• Started the application from the beginning when they only would have had to deactivate a 

filter 
• Had problems to understand the use of the bar to move back and forth in time 
• Experienced problems with the concept of activating and deactivating the search criteria or 

filters 
• Had problems with understanding the concept of the different views   
• The time format was not in the right format for Spanish users 
• Found that the results should contain additional information, 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 some insight in the way these users manage and 
use photographs to support memory and reminiscence. People use both analogue and digital 
cameras to take photographs. The preferred way to store the photographs among the eight test-
subjects is to store them in photo-albums, three older adults reported to store them on the hard-
disk of their computer only. All of the test-subjects say that they look at the pictures here and 
then to re-experience places they have been to and things they have done. Overall it gives them 
good feelings.  
 
In the post interview the users rated the system regarding usefulness and user experience.  
Regarding usefulness the test-subjects found the system as being useful. Not all the test-persons 
found it useful for themselves. Comments from participants are summarized below: 
 
• One participant expressed the feeling that the system is useful but might not be used by older 

adults today because of a general lack of computer experience. This person found the system 
to be useful for people who will belong to the group of older adults in 10 years.  

 
• One person commented that the she likes the system but does not find it helpful for memory 

purposes. She would use the system for medical appointments and to organize holidays.  
 
• A third participant has the opinion that the system may make you dependent and that you do 

not have to rely on any help for remembering your past.   
 
• Two participants mention they would have liked to have had such an application for years. 

They find this way of storing pictures and browsing ones past to be very pleasant and much 
faster than others.   

 
 
The participants were asked to rate the system regarding the 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 

Unique 3,7 
Table 2: Attributes and score for each attribute that was used to rate the HERMES interface prototype 
 
The rating was done using numbers from 1 (Absolutely) to 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 towards the interface most suitable for the 
HERMES project. We provided an overview of existing technologies and their interfaces and 
described the first prototype of the HERMES interface. We tested this prototype in Spain with 8 
older adults and the input we got will help us to take the next step in the process of defining and 
developing what we are aiming for. Furthermore, we have provided a description of the 
interactive surface interface, which is currently under development, based on perceptive 
interfaces developed in WP4.  
 
From an innovations standpoint we feel like we are contributing to exploring new modalities for 
interaction with computer based systems. We also reach out to a user group that usually gets not 
associated with using computers. Touch-screens themselves are not new. But the ability to use 
more fingers and the possibilities that a multi-touch surface provides are very fresh. Because the 
HERMES system is planned to support older adults by being some sort of life logging 
application on one side and providing the possibility to train ones cognitive abilities on the other 
side a clear and easy to use interface is a prerequisite for the acceptance and the success of it.   
 
The reasons we opted for a multi-touch surface interface as being the interface most suitable for 
the HERMES project are many.  
 
• The foremost reason is that we are convinced of the fact that a multi-touch surface offers a 

very natural way of interaction. The user can use her hands to manipulate things/objects 
appearing on the screen directly.  

 
• There is no need to use buttons or a mouse. Many older adults have never used a mouse in 

their life and there is no need to for the HERMES system. This will have a good effect on 
the learning curve. 

 
• Because we are using a multi touch display we can implement all kinds of games. Right now 

the focus lies on the cognitive side, but we provide the option to develop games where the 
user can train hand-eye coordination as well for example.  

 
• Ultimately it is very important to develop a system that provides great and useful 

functionality, accessible through a very stimulating and attractive user interface. We have to 
keep in mind that we are developing for a rather computer skeptic user group. The multi-
touch surface provides the possibility to be embedded on a typical table. So it might not look 
alien to older adults ones it is installed and ready to use in their homes.     

 
 
Through the initial empirical evaluation of first mockups, we learned that participants very 
easily understand the interaction on the low-level interaction level using a touch screen 
interface. In addition, we got valuable feedback for the design of the interface which is adapted 
to the feedback from the users and from now on iteratively improved throughout the course of 
the project. Whereas the first prototype made use of static elements mainly, the next version is 
planned to use transitions that guide the user better through dialogs and makes it clear at all 
times what is happening, and what can be done at a certain step. This is part of the work 
packages WP 5 (interface development) and WP 7 (iterative prototype evaluation). 
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Appendix - Empirical Evaluation Testplan 
 
As we are testing different interaction designs and interfaces with users we need a test-plan to 
keep our testing consistent. This document describes the test-plan for the HERMES interface 
test. Also the tasks that the users shall complete are contained in this document.  
 

PreInterview 
“Computer literacy” 
• Do you have experience in using computers or other modern 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? With whom do you look through them?  
• Why do you look through these photos? 
• What feeling does it bring to you when you watch through old photos? 
• Why do you take pictures? Has this changed over time? 

Empirical evaluation 
The tests with the user will be conducted the following way. You will watch the user carrying 
out a predefined task and take notes and you will measure the time the user needs to carry out 
these tasks. After the user has completed all tasks you will ask him questions about the interface. 
If a user can not complete a task do not stop her/him immediately. Give users time so they can 
figure out for themselves, eventually give some hints and if nothing works show them how to 
complete the task.  
 
You will get the mock-ups that are going to be tested from CURE.  
These mock-ups will be user interfaces that work on a touch-screen computer, but you can work 
with them with the mouse. The most realistic would be of course if you can tell the participants 
that they have to touch the screen and you operate the mouse for them – to simulate a real touch 
screen. 
 
We estimate that testing the  mock-up with approximately 8 users will allow us to find answers 
to general questions such as if users can work with a touch screen and if they can understand the 
various screens in the system. Large usability errors should manifest themselves with this 
amount of users. Of course it is better if we can test 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 a pen and paper or with a computer. 
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3. Next tell the user in a short way what this is all about and tell him that he/she cannot do 
wrong. As you know especially older adults have a tendency to think that they could 
break something. So tell them that whatever they want to try it will not break the system. 

 
4. After that ask them if they have any open questions, if so answer the questions.  

 
5. Now you are ready for the test. Give them the first task printed out on paper and read it 

to them. Start with an easy one.  
 

Tasks to complete   
 
Starting exercises 
1. Please open the application “my past”.  
2. Please browse through the application for 1 minute and try to understand what you can do 

with this application. 
 
After the starting exercises, ask the following question:  
What can you do in this application? 
 
Tasks 
1. Please go back to the start page (choice between “mi pasado” and “mi futuro”). 
2. Please use the system to find entries that took place between June 18 and June 23. (time 

search) 
3. Please find the first entry available in the system that took place at the doctor’s office. 
4. Please find all entries that are categorized as joyful (emotion search). How many entries do 

you find in total? 
5. Please find the entries associated with the grandchildren Mary and David (photo search). 

Where was the last entry with David recorded?  
6. Please find all entries that took place in the park. How many entries do you find in total? 
7. Please find joyful entries between june 1st 2008 and june 30th 2008 where one of the 

children Angie or Paul is involved. How many entries do you find? 
 
After each task ask them the following two questions. 
• How well did the system support you in solving the task? 
• What would you personally change in the system in order to make it more supportive?  
 

 

PostInterview 
Questions for the interview after the user has completed all the tasks 
 
Satisfaction with the functionalities 
 
• Are you satisfied with the functionality provided by the application? 
• Have you ever been in a situation, in which you wished for this or a similar functionality?  
• In which situations you think could an application like 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 system is intuitive 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 of the filter function is very high? 
• No matter what answer: What made you get this impression? 
• Do you trust the system to give you the right results? Why or why not? 
 
User Experience 
 
• Was it fun using the system? Why or why not? 
• What would you improve in this system? Why or why not? 
• Would you trust this system with your personal photos? 
• What are the advantages of such a system compared to a physical photo album? What are the 

disadvantages? Please mention as many as possible. 
• Which information inside your living room would you want to have recorded in such a 

system? Why?  
• Which information would you NOT store in such system? Why? 
• If you would own such a system, would you show it to other people? Why or why not? 
• Would you browse the system together with other people? Why or why not? 
 
 
 
 
 
 
 
 
 
 
 
 
Do you think this system is: 
 
 Absolutely  Neutral  Absolutely 

not 
Challenging 1 2 3 4 5 
Exciting 1 2 3 4 5 
Supporting 
creativity 

1 2 3 4 5 

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 
people 

1 2 3 4 5 

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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