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Summary

This report details how the accessibility of the system heenbevaluated on the Second prototype. The
tests have been based on the user requirements analysig &niPthe accesibility standards and guide-
lines. The users performing the tests have been taken framteat location participating in the project:
elderly people at CTU, mild to moderate Alzheimer's disgaateents at ING, persons with acquired brain
injury at HI, and subjects with reduced physical and sengsight, hearing, touch) abilities at SAG.
Results obtained from the tests applied in each settingiggoraluable information related to sociode-
mographical and usability issues, which have been usedrmoulate recommendations to the technical
partners involved in the development of the Third Prototyg®l to raise further recommendations for the
development of the Third prototype.
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Chapter 1

Introduction

This report details how the accessibility of the system heentevaluated on the Second prototype. The
tests have been based on the user requirements analysid @niPthe accesibility standards and guide-
lines. The users performing the tests have been selectadsoh test location participating in the project:
elderly people at CTU, mild to moderate Alzheimer's disgaatents at ING, persons with acquired brain
injury at HI, and individuals with reduced physical and segqsight, hearing, touch) abilities at SAG.
The results obtained due to the tests implemented in eatthgsptovide valuable information related to
sociodemographical and usability, which have been usedrinulate recommendations to the technical
partners involved in the development of the Third Prototygrel to raise further recommendations for the
development of the Third prototype.



Chapter 2

Evaluation of Second prototype at each test
location

21 CTU

2.1.1 Target audience (Blanka)

There is a partnership between CTU and hospice of the Tegabloispital in Motol. CTU and the hospice
have an agreement for the testing purposes and the headiphysf the hospice is one of the guarantors
of the consent form used in i2Zhome project.

Patients of the hospice were asked to take part in the testy @ke mainly very old people of the age
ranging from 75 to 84. Their characteristics generally velnse to the persona Blanka [i2Zhome d1.1.
section 2.4.2.4].

Totally 9 participants went through the test tasks. Theipeescreening was not done and we spoke to
the people according to the recommendation of the head gamgsi This led to the fact that the other
participant had to be excluded from the test. He/she did raitimcharacteristics of the persona Blanka
and was rather like the persona Cyril [i2home d1.1. Sectidr2B].

As indicated above, the participants were mostly in the ageden 75 and 84. And except one, they had
only little experience with home electronics. They alsomtidhave private TV set in the hospice and their
skills/habits in controlling it date back to the time wheryrhad been at home (usually several months
ago). The detailed information can be found in the Questorn

2.1.2 Test setup (Blanka)

The test was conducted in a room directly at the hospice. @t which usually used as a dining room
was adapted to the testing requirements and changed intoudasion of home environment. A 22" LCD
display was placed on the table and the suitcase with the Inmbdehousehold and picture frame next to
it.

A participant and the moderator were sitting opposite toTkeset. Whole testing was monitored by
the observer who was sitting behind the scene watching retlrecreen on the laptop and participant's
behaviour.
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2.1.3 Tasks (Blanka)

"This is a new revolutionary integrated household systemagdine you have won a contest where a new
household with this equipment was the rst prize. It inclad#evices like TV set, fridge, intercom and
home security system"

Task 1 (basic TV control)

The moderator led the participant to be familiar with theiemment in this task. Main goal was to verify
if the participant was able to control simple TV functions.

"You are sitting in front of the TV set comparable to common Jafs. This is the remote control. Please,
try to switch between channels and nd out how many channedsaacessible. Finally select one of the
channels and watch it for a while."

"Try to turn the volume down."

Figure 2.1: TV channel - volume increasing
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Figure 2.2: TV channel - switching between channels

Task 2 (incoming photos)

"You know the basic control now so | let you watching TV. Malauyself like at home and give attention
to the TV."

The fellow researcher raised the incoming photos eventewhé participant was watching TV.
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If the participant didn't notice the event: "What's happagf?"
The moderator explained the situation when it was necessary
"Imagine Karel is your relative who is on holiday at this tirhe

Moderator's goal was to nd out if the user understood thatphotos had been received and stored in the
picture frame.

Karel Vam poslal nové obrazky

Figure 2.3: Incoming photos noti cation

Obrazky se nahravaji do ramecku.

Figure 2.4: Photos are uploaded to the picture frame

Task 3 (triggered by doorbell)

"Photos from Karel are already in the picture frame so yowahte to continue watching TV. Please switch
to CT1 channel.”

Switching proved whether the participant still remembaesdontrol of the TV channels or not.
The fellow researcher rang the bell and waited at the doawoint fof the camera.
If the participant didn't notice the event: "What's happagf?"

The moderator probed how the participant understood theteVée fellow researcher pretended he was
a postman bringing a package. The postman presented lyafidialiliar person so the participant in this
task was incited to talk to the postman and then open the dodirh.
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Nékdo zvoni u dveri

Figure 2.5: Doorbell is ringing

Nyni miiZete hovorit

Figure 2.6: "Conversation" screen

The fellow researcher rang the door bell again and waitecbint of the door camera. Now he pretended
he was an evil guy. The goal was to lead the participant taseeflie visitor without talking to him.

Task 4 (leaving home)

"We are going to let the TV alone and go to another functiorhefdystem. Put down the remote control."

"Let's pretend you have to leave your home now. There is aathvice near the door which is connected
to the system. Please tell me what the device tells you."

The moderator checked that the participant understoodhfbenmation that the window was opened. Then
let him or her close the model of the window and asked him otdeheck the device again.

"If everything is ok now, please, use the device to secure lome and let's go out."

We let the participant to press lock button on the displayhthe asked if he or she understood the
feedback. Finally we left the room.

"Do you know what has happened with your home after our lggirf not the moderator explained
it. The moderator and the participant also discussed thetitmof home alarm which was necessary to
understand before starting the next task.
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o O
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Figure 2.7: Warning - the window is open

' Stav domacnosti ‘

Zamknout a odejit

Figure 2.8: Everything OK - Lock and go
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Deaktivovat

Figure 2.9: The household is protected, leave in XX seconds

Task 5 (coming home)

"Imagine a few hours have gone since we left. You are comimgehnow. Go inside and deactivate the
home alarm."

When the participant asked, the moderator told him or her. PIN

The medicine noti cation had arisen.

"What happened?”

The participant described the event.

"You have just come. Tell the system you haven't taken yolls pet. You are going to do it later."

The moderator brought the participant again to the posafory viewer. After few seconds the medicine
reminder appeared on the TV. If the participant understbtitei moderator told him or her to pretend he
or she had taken the pills.
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Figure 2.10: Unlock screen - PIN insertion
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Figure 2.11: Medicine reminder

Task 6 (temperature and light)

"You are good in controlling the system. We could try to dismrothe other functions of the system. Use
the remote control and switch to house appliance contrelesct

If necessary the moderator helped the participant to getthe menu and let him or her describe it. To
prove that the participant understood it, he or she had tqtsmtwo tasks:

"Please, nd the screen with heating and tell me what the taatpre in the room is." When done:
"Change the temperature to 25 degrees."

And nally the light:
"The light is on and it can be also switched via TV environm&witch it off, please.”

Figure 2.12: Menu v.1 - Device selection
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Figure 2.13: Menu v.1 - Photo viewer

Figure 2.14: Menu v.1 - Temperature setting

Figure 2.15: Menu v.1 - Light control

Conclusion

At the moment the light was off the nal task was accomplish&tie moderator asked the participant to
answer few questions from the post-test questionnaires b or her small present and told him or her
good-bye.

Version: October 9, 2009 (Integrated, Aug 15, 2009) Disttitn: Internal Report



IST-033502i2home D:8.3 October 9, 2009 Page 10/58

2.1.4 Findings and recommendations (Blanka)

Number of ndings has appeared, but none of them seems tadogatr An only exception was the design
of "the menu" (access to devices) which was redesigned githintest and its nal version has been well
accepted.

Several ndings have been acquired probably due to the wdggiing. The standard usability test was
done in the elds where participants had not had any preveyerience with the system. They also were
not provided with any kind of printed manual or any help in @el.

General ndings
1. Some participants expected TV channels or functions e@gpectly on the remote control keys.
It needed more time to understand or to explanain that thetitmof the key has changed.
Recommendation:It should be tested in the other way, where the learning clakes effect.
2. Some participants did not intuitively understand the flaat the opposite key has the inverse func-

tion. E.g. when upwards arrow increased the volume theydeduimagine which key use to
decrease volume.

Recommendation:It should be tested in the other way, where the learning ciaies effect.

3. Generally the map of the remote contregé Figure 1pwas positively accepted by the participants.
Where it was displayed, it helped them to control the taskovit any help from the moderator.

4. Two versions of the menu were tried and the rst one was dérgult to understand and control. It
was caused by timeouts used to access particular devia®ktdntthe second version the switching
between devices was realized by direct mapping on rightvekey. The participants did not have
any problem with the second version.

Recommendation:Do not use timeouts in cases where it can be replaced by @sxics.

Task 1a (basic TV control)

1. Participants did not understand the organization of TEnciels. Some of them said the "First
channel” was on left arrow and the "Second channel” was & aigow.
Recommendation:It should be tested in the other way, where the learning clakes effect.

2. Some of them naturally used only one direction to switéhdhannels. They switched them only
cyclically. When they were told to go back to "Second chahrieky tried the opposite arrow.
Recommendation:It should be tested in the other way, where the learning ciaies effect.

Task 2 (incoming photos)

1. Some patrticipants did not notice that the photos had bpleaded into the picture frame.

Recommendation: The information should be accompanied with the picture efgicture frame.
The picture frame should start to blink.
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2. One of the participants concentrated on the content aioghastead of the way of control. The
whole task seemed to him or her useless.

Task 3 (triggered by doorbell)

1. There appeared the problem with repeat delay of key mgssihe participants were generally
slower and they kept the key down for too long so the key-pressrepeated several times. Unfor-
tunately the GUI for this task was not designed to prevestphbblem and when an user keeps the
key with arrow up for a while the conversation is acceptedtaeddoor is opened.

Recommendation: Partially an implementation issue. Keypress repeat raialdibe lower. Par-
tially it is a design problem. "Promluvit" ("Talk™) buttornd "Otevr'l'(f—th" ("Open™) button should
not be mapped on the same key on the remote control.

Task 4 (leaving home)

1. The participants generally were not able to lock the hausen leaving because of two reasons.
They did not recognize that the input device had the touakescrWhen they were told they could
press the screen by ngers, they did not consider the loctohub be a button.

Recommendation: The sign "Tap the screen” or a symbol with hand and nger sthbelp. More
plastic button should be easier to recognize.

2. One of them did not understand that the window was opened.

Recommendation: It would be better to add more detailed description. E.g.e¢ Wndow in the
kitchen is open".

Task 5 (coming home)

1. When they "came home", they did not understand the acrdtijun
Recommendation:Find the synonym for PIN. E.g. code, numeric password.

2. When they tried to enter the PIN, long response time catgedumber was incomplete.

Recommendation:Implementation issue.

Task 6 (temperature and light)
Menu version 1. Participants 1 to 5

1. Nobody could manage the selection of given device. Theleno was caused by the timeouts.
Note: The menu was redesigned and this problem is now removed.

2. Two of the participants could not nd the actual value of temperature.

Note: The menu was redesigned. The actual value of the temperatigenoved closer to the map
of remote controller, because the participants had paicmatiention to this area before.
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Figure 2.16: The map of the remote controller

3. When the participants got the screen of the required dethey had no problem working with it.
Menu version 2. Participants 6 to 9

1. The problem with colour inconsistency appeared in theoternontrol map labelsée Figure 1B
The green label was wrongly assigned to the green buttoneorethote controller.

Recommendation Move the green label to the green button. The other coldurald be chosen
according to the function of the buttons.

2. One of the patrticipants did not understand the acronym TV.

2.1.5 Test summary (Blanka)

Because of the crucial problems in the previous prototype new version was signi cantly redesigned.
The map of the remote controtde Figure 1pwas designed and well accepted by the users. The new
access to the menu and the devices was implemented. Fiext sétests forced us to redesign the menu
again. Further tests of the menu were successful, thus weagamne of the most crucial problems was
eliminated during the test.

9 participants have passed the usability test. As mentiabede we tested user's rst experience because
the prototype was totally new and we wanted to nd as much abilgy problems as possible. The results
of the test can be seen positively in any case. They validateral ideas embedded in the new prototype
and also give useful data for further design and test.

We would like to discuss the problems with target users in$agroups, but we are afraid of passivity of
target users. It is possible that in contrast to the persanast, we will not be able to create any focus
group for the persona Blanka.

2.1.6 Target audience (Arnost)

There are some U3A courses at CTU. Their attendants psrimettch with the persona Arnost [i2home
d1.1 Section 2.4.2.2]. They are mainly at the age of 60 to ey are active and interested in new things.
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They are studying at technical university so they are adgt&loser to computers and similar devices than
regular senior.

In total 9 participants went through the test tasks.

The participants were mostly between 65 and 74 of age andhhdyhigher education. All of them
were using mobile phone in their daily life and at least at U®Airses they were also using computers.
Most of them had experience with VHS or DVD player. The dethiinformation can be found in the
Questionnaire.

2.1.7 Test setup (Arnost)

Test was conducted in the usability lab of CTU [www.ulab.dje test room was adapted to the setup of
simple home environment. A 22" LCD display was placed on adid and the suitcase with the model

of a household and picture frame next to it.

A participant and the moderator were sitting opposite toTtheset on a sofa. There was also the fellow

researcher, who was sitting behind the scene watching radrecreen on the laptop and participant's

behaviour. He also triggered special events when it wasssacg Whole testing was monitored by the

observer in the observer room, who was available to watckdbee through two video cameras.

2.1.8 Tasks (Arnost)

Tasks 1 to 6 differ from the Blanka's version only in the appeae of the GUI. Two other tasks are
designed especially for the persona Arnost.

Introduction

"This is a new revolutionary integrated household systemadine you have won a contest where a new
household with this equipment was the rst price. It inclad#evices like TV set, fridge, intercom and
home security system.”

Task 1 (basic TV control)

The moderator led the participant to be familiar with theiemvment in this task. Main goal was to verify
if the participant was able to control simple TV functions.

"You are sitting in front of the TV set comparable to common Jafs. This is the remote control. Please,
try to switch between channels and nd out how many channedsaacessible. Finally select one of the
channels and watch it for a while. "

"Try to turn the volume down."

Version: October 9, 2009 (Integrated, Aug 15, 2009) Disititn: Internal Report



IST-033502i2home D:8.3 October 9, 2009 Page 14/58

Figure 2.17: TV channel - volume increasing

Figure 2.18: TV channel - switching between channels

Task 2 (incoming photos)

"You know the basic control now so | let you watching TV. Malauyself like at home and give attention
to the TV."

The fellow researcher raised the incoming photos evenevthé participant was watching TV.
If the participant did't notice the event: "What's happegi

The moderator explained the situation when it was necessary

"Imagine Karel is your relative who is on holiday at this tirhe

Moderator's goal was to nd out if the user understood thatphotos had been received and stored in the
picture frame.

Figure 2.19: Incoming photos noti cation
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Figure 2.20: Incoming photos noti cation. Focus on the bottPrijmout” ("Accept")

Figure 2.21: Photos are uploaded to the picture frame

Task 3 (triggered by doorbell)

"Photos from Karel are already in the picture frame so yowahle to continue watching TV. Please switch
to CT1 channel."

Switching proved whether the participant still remembaesdontrol of the TV channels or not.
The fellow researcher rang the bell and waited at the doawoimt fof the camera.
If the participant didn't notice the event: "What's happeg®"

The moderator probed how the participant understood theteVée fellow researcher pretended he was
a postman bringing a package. The postman presented lyaidiailiar person so the participant in this
task was led to talk to the postman and then open the doorrfar hi

Figure 2.22: Doorbell is ringing
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Figure 2.23: "Conversation" screen

The fellow researcher rang the door bell again and waitecbint of the door camera. Now he pretended
he was an evil guy. The goal was to lead the participant teseetiie visitor without talking to him.

Task 4 (leaving home)

"We are going to let the TV alone and go to another functiorhefgystem. Put down the remote con-
troller."

"Let's pretend you have to leave your home now. There is aratbvice near the door which is connected
to the system. Please tell me what the device tells you."

The moderator checked that the participant understoodhfbenmation that the window was opened. Then
let him or her close the model of the window and asked him otdveheck the device again.

"If everything is ok now, please, use the device to secure lome and let's go out."

We let the participant to press lock button on the displaynthe asked if he or she understood the
feedback. Finally we left the room.

"Do you know what has happened with your home after our |lggif the answer was "no" the moderator
explained it. The moderator and the participant also dsedighe function of home alarm which was
necessary to understand before next task.

Figure 2.24: Warning the window is open
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Figure 2.25: Everything OK Lock and go

Figure 2.26: The household is protected, leave in XX seconds

Task 5 (coming home)

"Imagine a few hours have gone since we left. You are comimgehnow. Go inside and deactivate the
home alarm."

When the participant asked, the moderator told him or her. PIN

The medicine noti cation had arisen.

"What happened?"

The participant described the event.

"You have just come. Tell the system you haven't taken yolls pet. You are going to do it later.”

The moderator brought the participant again to the posiaforV viewer. After few seconds the medicine
reminder appeared on the TV. If the participant understbtitkimoderator told him or her to pretend he
or she had taken the pills.

Figure 2.27: Unlock screen PIN insertion
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Figure 2.28: Medicine reminder

Task 6 (temperature and light)

"You are good in controlling the system. We could try to diserothe other functions of the system. Use
the remote control and switch to house appliance contrekesct

If necessary the moderator helped the participant to gettire menu and let him or her describe it. To
prove the participant understood it, he or she had to complet tasks:

"Please, nd the screen with heating and tell me what the taatpre in the room is." When done:
"Change the temperature to 25 degrees."

And nally the light:
"The light is on and it can be also switched via TV environm@&witch it off, please.”

Figure 2.29: Selection of the category "Muj byt" ("My at")

Task 7 (setup of the door camera)

"We could try some other function now. Few minutes ago we grhske task with the doorbell. The
system allows you to set up the direction of the door camedeask, try to move the camera and change
the view at the door."

Version: October 9, 2009 (Integrated, Aug 15, 2009) Disttitm: Internal Report



IST-033502i2home D:8.3 October 9, 2009 Page 19/58

Figure 2.30: Temperature setting and light control

The moderator led participant to move camera in all direstiand navigated him in a way to nd out that
the participant understood the control.

Figure 2.31: Setup of the door camera

Task 8 (browsing pictures)

"At the beginning of the test there were some photos fromdaglisent to you. These photos are still
stored in the system. Try to view all of them."

Figure 2.32: Browsing pictures
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Conclusion

After the last picture was displayed and the user shifted bathe rst one the nal task was accom-
plished. The moderator asked the participant to answer fesgtipns from the post-test questionnaire,
gave him or her small present and told him or her good-bye.

2.1.9 Finding and recommendations (Arnost)

Number of ndings has been obtained. The ndings are listetbly and there are also recommendations
where they are suf ciently simple. The ndings without renmendations will be inspected in following
project phase.

General ndings
1. Itis not clear how to get to the upper level in the mesee(Figure 3D The menu is placed at the
same layer near the window of particular application or cevi
Recommendation:Something like "back" button is needed.

2. Some participants missed a way how to switch of the TV.

Recommendation:This option has been forgotten and should be add e.g. asrit¢me imenu.

3. The focus of eyes to the information in the bottom leag( Figure 2) was uncomfortable for some
participants.

Recommendation: Texts should have bigger fonts and there should be highdrastrbetween
text and background.

4. The bottom barg.g. Figure 2} was often ignored or considered as the part of a TV programme
Recommendation: The bottom bar should be removed to the top of the screen.nfttisisual to
put it there in telecast.

5. Some participants expected TV channels or functions ethplirectly on the remote controller
keys. It needed more time to understand or an explanatidhddunction of the key has changed.
Recommendation:It should be tested in the other way, where the learning ciaies effect.

6. The "OK" button was not intuitively understood as the aonation button.
Recommendation:It should be tested in the other way, where the learning clakes effect.

7. It was necessary to explain that the same buttons hawatitf function in different context.
Recommendation:It should be tested in the other way, where the learning ciaies effect.

Task 1 (basic TV control)

1. The participants switch to the menu during switching Tmfels. They pressed the M button by
mistake.

Recommendation:It happened accidentally. The menu button should be far trearrows used
for basic control.
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2. ltis not clear how to get back to the TV channel when the mgmagtive.

Recommendation: The item "TV" is missing in the menu. The same function shdalde a "back"
button.

Task 2 (incoming photos)

1. Some participants though the incoming photos event istaoptelecast.
Recommendation: Telecast should be more often suppressed or interrupteadgainis event.

2. They accepted incoming photos accidently while they vggllecontrolling TV channels.
Recommendation: Telecast should be more often suppressed or interruptecigdinis event.

3. When a photo is in the full screen a user can not switch totier one.

4. Recommendation: Allow browsing photos in full screerns hot clear that the focus is on pictures
and a user can browse thensde Figure 1 The participants did not understand that they can
switch focus between pictures and buttons.

5. The participants missed the immediate feedback whefnieut" ("Accept") was pressed. They
did not know what really happened.

Recommendation:Add an immediate feedback.

Task 3 (triggered by doorbell)

1. The feedback after door opening is missing.
Recommendation:Keep the door camera view while door is opened.

2. The participant did not know they could not speak immedijaivhen the event came.
Recommendation:Highlight "Promluvit” ("Talk") button.

3. Some patrticipant did not start to speak after pressingiRivit" ("Talk™") button. They expected
a'l'(',% man on the other side would start.

Task 4 (leaving home)

1. Some patrticipant wanted to close window by pressing thie an the touchscreen.

2. Recommendation: The difference between an icon and a button on the touchsaieeauld be
bigger. They generally did not understand the touchscreen.

Recommendation: The sign "Tap the screen” or a symbol with hand and nger shbelp.

3. They did not know that the button is a button.
Recommendation: A symbol with hand and nger or more plastic button shouldghel

4. They tried to move the mouse cursor instead of to simplggre
Recommendation: The mouse cursor should be invisible.
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Task 5 (coming home)

1. The participants expected a con rmation button and lodie it.
Recommendation:Make feedback faster or add a con rmation button.

2. They accidently pressed "Reset" when they tried to cortlenPIN.
Recommendation:"Reset" should be less expressive and far from numbers. akiback faster
or add a con rmation button.

3. The household status appeared too fast after the mediomemation. The participants were
confused by it and wanted to lock the system again.
Recommendation: Add feedback for the medicine con rmation and longer timiou

Task 6 (temperature and light)

1. Somebody expected a con rmation after setting the taeyaperature.
Recommendation:Allow using "Ok" as con rmation and go back to the menu.

Task 7 (setup of the door camera)

1. The participants tried to move with camera directly byspieg arrows of the remote controller.
RecommendationChange the control of the camera. The camera should movetldiia the
direction of pressed arrow.

2. The timeout before lasted too long.

Recommendation:Implementation issue. Shorten the timeout if possible.

Task 8 (temperature and light)

1. The same problem is mentioned in 2.3.

2. Nobody tried to view pictures in full screen.
Recommendation:Add hint.

2.1.10 Testsummary

All 9 participants successfully passed the usability tasks. We were still testing the user's rst expe-
rience which means that the participant had not work withsystem except the test. There were some
moments when the participants needed a hint from the madcatomplete a task. A number of ndings
came from them and also just from the observation. Some ohtlings are clear and lead to removing
errors in implementation, but the others are pure usahidgyes and need to be discussed. The most
important of them were mentioned as General ndings.

For the next step in our investigation we decided to dischesproblems in the focus groups. This
procedure will involve the target users in the design preeesl we hope it will improve the system much
better than our experience and suggestions themselves.
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2.2 HI

2.2.1 Target audience

The aim and purpose of the tests have been to evaluate threlaakend TV function of the PDA, does it
comply with the target groups needs regarding:

Functions
User interface, understanding
User interface, controlling (voice, touch)

Another purpose of the testing has been to reveal bugs irytters.

The tests were carried out in the OrdBild Center in Uppsal&d&n, which is a day centre for mentally
handicapped people between the ages of 20 and 40. Subjesetsailready familiar with the concept of
controlling a television or calendar via voice. In autum®&0they took part in WoZ experiments and in
role plays during a session of speech data collection foSthedish iZhome grammar. The functions that
caused major dif culties during a test were adapted befbeertext test occasion.

2.2.2 Testsetup

The system has not been possible to test completely acgotdithe written scenarios, due to a quite

unstable system and that all functions have not been pedsiliinplement in the system.

The tests have been made in two ways, free system interg@titimthree users) and scripted tests (with

seven users). The bene ts with the non-scripted tests weakit was a good way to reveal bugs and
showed well how users would like to interact with the systérhe big disadvantage was that the users
became very frustrated because the system was so unstableadndue to this, fewer tendencies to
take the system seriously. In order to allow the target gtougxperience what the system could do we
decided to use a scripted test scenario, even though ittdieiveal the type of interaction that the users
would naturally engage in.

All users have answered the pre-test questionnaires irepiraes

During the tests the test person was guided by one test leddlethe actions of the test person were

observed and documented by another test leader. Malfusctibthe system were also documented.

2.2.3 Tasks
TV Function Test, 27 March 2009

The following describes the purpose and method for the @st that was carried out 27 March 2009 with
three users. The test was conducted by Anna Lampel, MonidarRgnd Verena Stein.

The purpose of this test was to test the TV-remote functidherPDA. The speci ¢ aims of this test were
to examine:

if the test persons understand the user interface of theeMobte
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which voice commands the test persons use to control theeméte
if the test persons prefer one control function over therthe
if the test persons want some other functions in the TV-remot

Method

The TV-remote control is not a critical device that userseh@mvunderstand the rst time they see it and
without introduction. Due to this and in order too collect ttorrect input from the test, the test persons
were introduced to the different functions of the devicefoteethe tests starts. During the test, the test
person was encouraged to "think loud". If the test personquastions about how he/she should act in a
situation, the test leader encouraged him/her to try, € thdn't not work the test leader guided the test
person.

Test One-Touch Screen. The test person received a strdétreduction to the TV-remote. After this the
user was asked to perform use the remote and perform seaskal {After the test the test leader asked the
test person if he/she had any comments and thoughts abdunitteons and Ul regarding understanding,
colors and contrast, symbols and text.

Test Two-Voice Control. The test person was informed ablmeifpossibility to control the TV-remote by
voice. After this the test person was guided to navigate bgevoontrol through the system. After the
test, the test leader asks the test person if he/she has mamgerds and thoughts about the functions and
Ul regarding understanding and input and output commanterAlfie nal test the test leader asked the
test person;

if he/she prefer to control the TV- remote by voice or by toscreen.
if there is any function that he/she preferred to control bige or by touch screen.

if he/she would like to have some more functions (text-tv).

TV Function Test, 16 April 2009

After the TV function of the i2home system was tested on 27dWahe functions that caused major
dif culties to the target group were adapted (especially push2talk button). The test also gave a good
indication of what type of testing that was possible with theyet group, given the current state of the
system. Not only the system was modi ed between the testssdthe testing scenario.

The second test with the updated system was more scriptedénto test the usability of the TV function.
The system was tested with two users. The test was condugt&dria Lampel and Verena Stein.

The speci ¢ aims of the test were to examine (1) if the tesspes understand the user interface of the
TV-remote. (2) if the test person can control the TV via toif¢hey are given detailed instructions. (3) if
the test person can control the TV via voice if they are givealaction of possible voice commands. (4) if
the test persons prefer one control function over the ofhjaf the test persons want some other functions
in the TV-remote. 1The complete testing scenario can besaedevia http://trac.dfki.de/i2home/wiki/
SwedishSystemTests
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Calendar test, 27 April 2009

The following describes the purpose and method for the testithat was carried out 27 April 2009 with
ve users. The test were conducted by Anna Lampel and Verggeia.SThe test focused on the calendar
function of the i2Zhome system. As this function was rathestaipble, the entire test was scripted.

The purpose of this test was to evaluate the calendar fumictithe PDA. The speci ¢ aims of the test were

to examine: (1) if the test persons understand the usefangeof the calendar. (2) if the test person can
control the calendar via touch if they are given detailedrutdions. (3) if the test person can control the
calendar via voice if they are given a selection of possibieeszcommands. (4) if the test persons prefer
one control function over the other. (5) if the test persoastvsome other functions in the calendar.

Before starting the test, all functions were explained aachahstrated exhaustively by the test leader.
After this, the user was guided through exactly the sametsditer the test, the test leader asked the test
person if he/she have any comments and thoughts about theoiusm and Ul regarding understanding,
colors and contrast, symbols and text.

2.2.4 Finding and recommendations (per persona)
Results of 1st TV Function test, 27 March 2009

Unfortunately, the testing environment was very unstahtéraatural interaction with the system was not
possible. The television provided by the Windows Media Btaynly received two channels with a broken
signal and the channel list in the device did not display éhdsannels properly. The fact that subjects
had to pretend to have a functioning television entailed ivegor challenges for them. First, they had to
access channels that were not actually there. Second,haskts pretend to hear sound from the television
when they were changing the volume. Both these problemsugpt from ‘exploring' the system for
themselves because test leaders were forced to explaittyewdat they wanted. The push-to-talk button
turned out to be another barrier for users. It was not clesntbu had push a button and wait for a green
light before you could interact with the device. Users neettebe reminded of this constantly. Also,
the battery symbol as a push-to-talk button is not self@awid Once the users had their eyes xed on
the graphical user interface, they sometimes forgot tottatke device altogether but rather continued to
use the touch screen. Another problem, that is closelyeeltt this, is the fact that the device responds
with "Jag ﬂ'g%rstod inte vad du sa", often interrupting the user's inputofte took this as a critism of
their speechand instead of repeating what would workecepityf they often tried to reformulate their
utterance. This often caused people to stutter while &iitiking about what to say. At the same time,
this leads to even less understanding by the system. Filaélyvoice recogniser did not recognise all
speech input properly and system crashes occurred reguwagecially when adjusting the volume. This
made users somewhat insecure and a part of the testing wasatmaut user's reactions to malfunctioning
technology.

The following resumes the four test objectives; (1) Do thst feersons understand the user interface of
the TV-remote? After a short introduction, all three sut§amderstood the channel listing as well as the
change of the volume buttons. However, all subjects hadmdi#joulties nding the push-to-talk button.

It looks like a charge of battery button and is not easily geisable to users.

(2) Which voice commands do the test persons use to con&ol'thremote? Utterances ranged from
entire sentences "Can you please change to the news on CHanoe rather command-like language
"TV 4". The testing environment was not ideal so it is dif tib generalise from these speech data.
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(3) Do the test persons prefer one control function over ther@ One user prefers voice over touch, one
prefers touch over voice, and one does not have an opinioainAig should be noted that subjects did not
interact with a well-working system.

(4) Do the test persons want some other functions in the Tbéte? Two users tried to access EPG
functions via voice, that is, they asked for speci ¢ progesnich as "the news" or "Mr. Bean" rather than
just for a different channel.

Results of 2nd TV Function test, 16 April 2009

After the rs test the push to talk function was complemenigth a microphone icon and now the users
understood that they have to press the icon before they ggvweoice command. A new output command
when the system didn't understand the voice input was imetesad since the rst test but the voice output
was too long and shaky.

The recording function was made longer due to the resulta fte rs test and the users didn't have any
problems to make the complete instruction before the réogrstopped this time, in some cases it was
even too long.

The touch screen seemed to be less sensitive and the probtertheschannels swirling around didn't
appear. The written name on the channels seemed to be a goathcgl for the voice input of the users.
All icons were understood except for: symbol for channeldisd symbol for tv-meny. If the users were
not told the meaning of the icons they didn't have a clue!

If the user just used their nger they found it dif cult to sle through the channels. Both users preferred
the channel overview compared to the channel list.

Using the touch screen in order to start the recording fonalioes not seem logical. But one of the users
preferred anyway to activate the recording function by konstead of by voice.

It could be quite irritating when the remote starts to recautbmatically. One of the users did prefer the
recording function to start automatic and one preferrecttivate the recording function again.

The following resumes the ve test objectives; (1) Do the fErsons understand the user interface of the
TV-remote. After a short introduction, both subjects ustiesd the channel listing as well as the change
of the volume buttons. However, without an introduction @a the users understood the meaning of the
icons for channel list and the symbol for tv-menu.

(2) Can the test person control the TV via touch if they aregigetailed instructions. After an introduc-
tion both user could control the TV via touch.

(3) Can the user control the TV via voice if they are given &abn of possible voice commands. The
system had dif culties to understand several of the givelc&@ommands.

(4) if the test persons prefer one control function over ttieeoBoth users preferred to navigate by the
touch control.

(5) if the test persons want some other functions in the Twate. All users (this test round and the rst
test round) usually used the text teve function on their TH amssed the possibility to use this function
with the remote.
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Results of Calendar test, 27 April 2009

Due to that the calendar function was very unstable and akeusers had problems when navigating
through the system results are presented both from our operiexces with the system and from the user
tests.

Home Menu. The rst page displays the current date and (somes) the current activity. It is quite
common that the current activity isn't displayed on the hqgrage. When you click on the date, you open
the calendar. When you click on the activity, you open thé/iégt But as it happens you cannot see the
entire entry but just step 1 of 3 of the 'Edit this entry' meriuyour intention is just to open the calendar,
this can be rather annoying. Is it necessary to be able tofyntbai current activity from the home page?
Also when you decide to immediately exit this menu by cligkom X, it asks "Do you want to save your
changes?" even though | have not changed anything. If yoln ugou return to the activity, the users
thought that they could leave the activity and go back to #ierdar view.

Calendar Menu. Once you open the calendar, you only see shactivity of the day even if it has already
passed. The symbol showing how much time it is left for anvégtis not easy to understand. Only one
of the users guessed the correct meaning of the symbol. Gamepamted out that it was quite dif cult
to see the text when using red colour for the text on a blackdracnd. All the text should be rewieved
regarding recommendations for making a text easy to read!

Calendar Menu. The symbols for "Add an entry", "week ovem/iand "Delete" are not arranged in an
easily accessible way. They refer to different layers of gage yet they look more or less the same and a
somewhat scattered over the screen. All users had difesiitd delete an entry and clicked on the entry
itself, rather than on the "Delete" button. It should be malsgious that the "Delete" button is related to
the entry and not to the menu page.

Week Overview. The voice output that says "Here are your iappents from ..." appears to have dif -
culties with the Swedish letters.

Week Overview. Some users wanted to see what activitieswmiany activities they had on the speci ¢
days, rather than just see that they had something. It isritapioto see if a day is a working day or a free
day. It would also be good to see the date that corresponts wtelys. If you have dif culties to recognise
different days it should be a support for the user if différesiours were used for different days. The way
the days are arranged on the screen is not a common way to seekeowerview in a calendar. It may
be more easy for the user if the week overview is more lookeadik the week overview in a common
calendar.

Month Overview. One user asked for a month overview.

Create Entry: Step 1. When you create an entry you rst eritee tand date. By the time you have
given this information, you might forget what entry it wasuyawanted to create in the rst place. It
would be better to give the entry a name rst and have this nappear as a title when you enter time
and date. Create Entry: Step 1. When you change the startofirag existing activity the stop time
changes automatically to one hour after the start time. iBhigiite annoying if you are adjusting a two
hour activity to begin 15 minutes later and the stop time satidautomatically is adjusted to one hour
after the start time, resulting in that the activity is oneihand don't correspond to that the actual change
that the user has done (just adjusting the starting time aictinity, the length of the activity should then
be one hour and 45 minutes). When you change the stop timeasd tverlaps with the start time, the
start time automatically jumps one hour back so that it dagowerlap. One user found this extremely
dif cult. Maybe a warning message would make more senseat€rentry: Step 2. The activities in the
list include mostly doctor's appointments and are almostuesively negative. There are different entries
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in the grammar and it would be good to have them on the PDA ds W target group consists of young
people who go to the cinema or meet their friends or have lumatoffee. The touch pad to add a note
has an auto-complete function which also suggests thatogettgroup is about to die. When you want
to write lunch it comes up with lungcancer rst. Create EntBgep 2. One user thought it would be better
to write a note directly into the PDA rather than use the tinjerpad. He also asked if you could not use
a larger and thicker pen. Create Entry: Step 3. Using then@enifunction often made the system freeze
so we decided not to test it. One the rst page of the calendamabol of a clock and a bell are used to
symbolise that an activity has a reminder and that is songkddimegular activity. It maybe more easy for
the user if the same symbols are used when adding thesedusitti the activity.

Create Entry: Step 3. With the daily/weekly function we fduhe following problems. We clicked on
weekdays and it created the entry for every day except Thyradtfhen you delete an entry that is part of
a daily actvity, say for Sunday, it deletes all entries fa ¢émtire week. Create Entry. There is no warning
when your new entry overlaps with other activities. Voicépat. One user thought that the volume of the
voice output was too low, and would like to be able to adjustitblume. None of the user preferred to
use the voice control to navigate in the calendar compared\igate with the touch control.

The following resumes the ve test objectives; (1) if thettpersons understand the user interface of the
calendar. No (2) if the test person can control the caleni@aouch if they are given detailed instructions.
No (3) if the test person can control the calendar via voidhdf/ are given a selection of possible voice
commands. No (4) if the test persons prefer one control fomaver the other It has only been possible to
test the voice control for a few functions. (5) if the testqmars want some other functions in the calendar.
The calendar function has been too unstable to let the user da@orrect view of the functions in the
calendar.

2.2.5 Test summary

The aims of these tests were to evaluate the calendar andrittida of the PDA, does it comply with the
target groups needs regarding:

Functions
User interface, understanding
User interface, controlling (voice, touch)

Regarding the calendar function it was not possible for #&r to se the functionality of the calendar due
to an unstable system. The TV remote had all the functiortstileauser group needed to control the TV
except for the Text TV functionality.

The user interface of the TV remote was quite easy to unaetsexcept for some symbols, but for the
calendar function several users had dif culties to underdtthe symbols and to navigate through the
calendar. There was also a need of better contrasts andsaowsome texts and symbols. Several users
asked for the possibility to complement the text with cofoand symbols.

All users preferred the touch control system even thoughesofithem thought that the voice control
was a really cool function. When using the voice control sgvesers had dif culties to give the voice
command in a way that the system understood.
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2.3 SAG

The SAG group performed Two Accessibility workshops witiméland visually impaired users
Fellow Researcher, Observer: %]il'gen G'l'g%rlich, Markus Dubielzig, Matthias Lindemann
Workshop Dates: 2008-15-10, 2008-24-10

2.3.1 Target audience

SAG performed two accessibility workshops at the 15th arid @4October 2008 in Paderborn to address
the needs of the target groups of several research projeetglhas to discuss expected problems in the
use of the different prototypes and to further the develagnrethe speci c research elds. The related
research projects were: i2Zhome, MonAMI and EASY LINE+.

The requirements of blind and visually impaired peopleeditxtremely from each other and may cause
problems to bring them down to a common denominator becagyecain be in con ict with each other in
some cases. With this background, the practical workshtipsed an appropriate way to nd applicable
solutions that comply with the needs of both user categoriEse involved test persons were able to
interactively experience all realized functions of the destrated prototypes.

The accessibility workshops were organized together vhighAura Hotel in Horn Bad Meinberg that
is located about 40 km away from Paderborn. This hotel is aialwed rehabilitation, training and
recreation center for people with visual impairments. M@ workshops in Paderborn were part of a two
weeks hands-on training and recreation seminar, carriedyotine rehabilitation center.

42 elderly persons with their personal carer (mostly reégtiof the handicapped persons, already included
in the number of participants) took part in the workshops.

The participation in both workshops was completely voloantd he participants were informed that they
were able to withdraw at any time and without giving any reasdoreover, all participants were informed
that all data collected during the workshops is providedngnmusly to assure the protection of their
privacy.

Note: Participants who are shown in the following gures are disgd for privacy reasons.

Figure 2.33: Discussion forum. General introduction oesesh activities of SAG
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The major part of the participants was visually impairedly&ome of them were completely blind. Fur-

thermore, a mentionable number of the participants suften fadditional physical and sensory problems
due to their age.

Note: Medical data was neither asked for nor recorded.

The selection procedure was unbiased and led to a repraégemtmnge of the target group of the iZhome
project.

The results of the practical tests directly in uenced the@adlepment in terms of accessibility and ad-
ditionally presented an appropriate measurement insttrioe the achieved accessibility level of the

implemented features.

2.3.2 Testsetup

The accessibility experts prepared in advance the labgre@doms to assure an accessible environment as
well as a trouble-free course of both workshops. Both warsgstwere intended to further the development
of accessibility design related to the following researaotjgrts: iZhome, MonAMI and EASY LINE+

Figure 2.34: The "talking appliances" of Balay's Seriela@yi Dishwasher, washing machine
and cooker hob

For this reason, several different test scenarios werepstet get meaningful and sustainable test results.

The "talking appliances"shown in Figure 2 of the SerieLogica of Balay were installed to demonstrate
an accessible audio-extended household environment.iSted Hevices were con gured to run in demo
mode:

A washing machine
A dishwasher

A refrigerator with a built-in freezer
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A cooker hob

Moreover, the laboratory environmerdghown in Figure 3was set up for a general audio-visual demon-
stration of potential user interfaces for ambient assikt@ty (AAL). The existing devices like a TV with

a remote control, a tablet pc, a desktop and a mobile compsterell as a mobile phone were con g-
ured to run some demonstration videos that illustrated peeis design of accessible user interfaces.
All videos were extended with a German language audio tracdditionally provide the crucial infor-
mation in the native language of the participants. All addptideos offer dummy status information,
noti cations, reminders as well as warnings and con rmasdn an easy to understand native language
version.

2.3.3 Tasks

For the practical demonstration of remote controllabldiappes by the use of accessible user interfaces,
the accessibility experts installed and con gured theidisive i2Zhome appliances in the ambient labora-
tory. Accessible web-based user interfaces that answheesipieci c needs of the visually impaired and
blind users were con gured to manage the different dematedr services. The following serve@Home
appliances were con gured in demo mode for the practical @lestration:

A cooker hob
An air-conditioner

An oven

For the demonstration of an accessible i2Zhome relatedhheate service, the blood pressure meter was
set up to be managed via an accessible tablet pc. This tablag equipped with screen reader and
magni cation software.

Figure 2.35: Plugged TVs in the ambient laboratory envirentn
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The accessible web-based user interfaces that were dtiiizeontrol the various demonstrated devices
were based on WCAG1 compliant templates and were optimizetthé different screen reader technolo-
gies. Core technology of these Uls and their templates wea$Wbclient JavaScript Library , which was

also basis of the generic Webclient component of the UCH.

The con gured devices with their corresponding (and eviadpaUls are illustrated ifrigure 4.

Figure 2.36: Evaluated devices with corresponding Uls

The following device-depended functions were supportadinan demonstration mode:
Air condition

1. Turn On/ Off

2. Current (room) temperature

3. Increase / Decrease temperature
4. Increase / Decrease fan speed
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Oven

1.

Current temperature

2. Current programme
3.
4. Decrease temperature

Remaining time

TV (Wizard of OZ)

1. Turn On/ Off

2.

Channel Up / Down

3. Volume Up / Down

Blood pressure meter (BPM)

1.

Displaying the values

2. Interpretation of the values with a traf c light (red = hagteen = excellent)
3. Possibility for a nursery to get access to the measurement

After the arrival of the participants a colleague presersedntroduction of the SAG in general and its
research activities in the different elds of development.detailed introduction of the i2zhome project
followed directly.

2.3.4 Findings and recommendations (per persona)

Performed tasks: Persona Mrs. Griin

67 years old partially sighted

Figure 2.37: Mrs. Grin

lives in her own at in a house for the elderly (with daycareasmand)

likes to cook

likes to listen to audio books

with some strain able to use a PVR
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Task 1 (basic TV control): Description of test scenario

Mrs. Gr'l'(;%n: a visually impaired elderly person intends to bake a winela@ bread for her dinner today.
It's her rst attempt to bake such bread and she got a tip franrieighbour that on TV at ve o'clock

a cook will explain how to prepare and bake wholemeal bredu: [Bepares all necessary things in the
kitchen and turns the TV on.

Mrs. Gr'l'g,%n is only interested in the audio guidance of the show andsstayhe kitchen while she is
searching for the right TV channel by using her tablet pc asgored user interface. The volume of the
TV is too low to understand anything and for that reason skedadjust the loudness level of the TV to
be able to comfortably listen to the baking instructionshaf took.

User instructions:

"Dear participant, this is the initial situation you havecpe with. Please try to turn on the TV, set a
channel and adjust the volume of the TV according to your sibgdising your preferred user interface(s).
Don't hesitate to ask for assistance if you run into probléms

Figure 2.38: Test scenarios:Basic TV control

The test scenario for the TV control is outlined in Figure 5.

Figure 6 shows visually impaired participants while theteractively experience the different user inter-
faces with their preferred assistive device.

Task 2 (basic oven control): Description of test scenario

Mrs. Gr'l'(;%n has now (hopefully successful) prepared the bread doutjbets the corresponding program

for the baking process. She puts the baking pan on the shéet mven and closes the oven door. Then,
she decides to watch TV during the remaining baking time.

So, she picks up her tablet pc and remotely checks her progg#tings via the accessible user interface.
The presented values show the correct program and the tbaking temperature. To keep in touch with

the baking process, Mrs. Gé‘a from time to time looks at the interface that also indicdtesremaining
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Figure 2.39: Visually impaired participants intensivekperience the different user interfaces

time of the baking process. Ten minutes before the completidhe program she decides to decrease the
baking temperature because the bread seems to get too bkote end she takes the baking pan out of
the oven and tries the bread. She smiles because all is néhangdholemeal bread tastes very good.

Figure 2.40: Test scenario: Basic oven control

The test scenario for the basic oven control is outlined gufe 7.

User instructions:

"Dear participant, please try to cope with this initial sition. You should be able to get the following
status information of the oven by using your preferred ustariace(s): Current program settings, current
temperature and the remaining time of the running (dummgjnigaprocess. Could you please try to
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decrease the current temperature to prevent that the rtedipat roast gets burnt? Don't hesitate to ask
for assistance if you run into problems."

As shown in Figure 8, many of the participants made theiresgterience with the tablet pc as an assistive
device.

Figure 2.41: A screen magni er enables the tablet pc to achsssstive device for visually
impaired people

Task 3 (basic air conditioner control): Description of testscenario

The baking procedure warmed the complete kitchen up andg thiy Mrs. Gr'l'g%n decides to adjust the
room temperature using her remote control feature of thecaiditioner. Using her tablet pc, she turns the
air conditioner on and checks the current temperature okitbben. The status information of the web
client indicates that the current temperature is 27 degrees

She decreases the temperature down to 22 degrees and atateetfan speed is very high and that she
can't listen to her favourite radio channel. To lower theseodf the fan she decreases the fan speed
immensely according to her needs and set the right radionethaa her favourite stream: "Living inde-
pendent in spite of increasing age."

User instructions:

"Dear participant, please try to cope with this initial sition. You should be able to get the following
status information of the air conditioner by using your pregéd user interface(s): Current temperature,
current fan speed, Active state turned on / off. Please tuenair conditioner on and adjust the room
temperature and fan speed according to your needs. By theisvayery temperature con gurable by
using the web client or not? Don't hesitate to ask for assesaf you run into problems."”

The test scenario for the basic air conditioner control @shin Figure 9.

Task 4 (basic BPM control): Description of test scenario

The physician advised Mrs. Gé’a to check her blood pressure several times a day. She upeaftyms

her last check after dinner. For that reason, she prepagaseitessary accessories, sits down, takes her
ve minutes rest and then puts the strap of the BPM on her predideft arm. The built-in native German
language voice response of the talking BPM facilitates thage of this device signi cantly and Mrs.
Gr'l'c'%n is able to perform the measurement without any assistance.
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Figure 2.42: Test scenario: Basic control of air conditione

Nevertheless, she prefers using her tablet pc to check tlasureament results remotely and looks over
the presented values at the user interface. She reallytlikksk at the interpretation of the measured
values because they are indicated as traf ¢ lights: Gragit lneans good pressure, red light implies bad
measurement results. Mrs. G%’r};thinks that this method is a kind of funny, but very easy tmpoehend.
Fortunately, her results lead to green lights. This reeMes. Gr‘fén immensely. But anyhow she
decides to provide her physician with her daily measuremesults for a second check because he is an
expert on this subject. Therefore she initiates the trartdféhe results by clicking on the corresponding
symbol of the user interface and a popping up progress baaited the data transfer (Wizard of OZ). The
frequently transferred results enable her physician tmtetly examine her physical state of health.

Figure 2.43: Round-table discussions

User instructions:
"Dear participant, please try to cope with this initial siion. Please try to perform a measurement on
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your own by using the talking blood pressure meter. All neagssteps to carry out the blood pressure
measurement will be explained in detail. The device itsislb @rovides this information in your native
German language. You should now be able to get the followifmyination of the blood pressure meter
(BPM) by using your preferred user interface(s): Your meadilood pressure values, the analysed and
interpreted results indicated by the traf ¢ light prinap{Red := Bad results / Green := excellent results).
Furthermore, please try to initiate a data transfer of yoeasured values to allow your personal carer to
examine the results a second time. Don't hesitate to asksBistance if you run into problems."

Usage problems and potential bene ts were intensivelyutised during the round-table discussions, as
shown in Figure 10.

Figure 2.44: Test scenario: Basic control of BPM

The test scenario for the control of the blood pressure niet#rown in Figure 11.

Performed tasks: Persona Mr. Schwarz
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55 years old blind

lives with family

still in business

likes to watch science ction series

has problems to use up-to-date set-top boxes and DVD players

Task 1 (basic TV control): Description of test scenario

Coming home from business, Mr. Schwarz wants to watch hisui@d science ction series on TV that
is broadcasted at 5 o'clock in the afternoon today. He tak&sahin his comfortable armchair and turns
his mobile computer on. His computer is equipped with a welt-gured and up-to-date screen reader
system that enables him to control the TV by using the welntiigerface.

He remotely turns the TV on and switched to the right charnidelbrightly smiles, because he was a little
late today but the series has not started yet and he will letal@njoy the complete program. At last,
he adjusts the volume level according to his needs and nargkess of wine while the heroes rescue the
world from alien yet again.

User instructions:

"Dear participant, this is the initial situation you havecampe with. Please try to turn on the TV, set a
channel and adjust the volume of the TV according to your segdising your preferred user interface(s).
Don't hesitate to ask for assistance if you run into probléms

Figure 2.45: Test scenario: Basic TV control

The test scenario for the TV control is outlined in Figure 12.
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Task 2 (basic oven control): Description of test scenario

Mr. Schwarz's wife has today her weekly singing lessons bgeahe tries to run for a membership in
the local chorus. For that reason he has to prepare his dimmeelf. He dies for a well-made pizza and
therefore his wife has stocked the freezer up with severdlyrgood tuna pizzas. Mr. Schwarz knows
exactly how to set the corresponding baking program and bag the baking time of the tuna pizza takes
to obtain the best result. He takes the tuna pizza out of trezér, unpacks it and put it on the baking
sheet. After that he sets the right baking program and thentpa sheet in the oven.

Figure 2.46: Blind test persons working with a screen readdra Braille device

He uses his mobile computer to remotely check the currenpeéeature of the oven as well as the baking
program settings and determines that all settings are diaiyig the web client as interface he stays in
touch with the remaining time of the baking process. Fifteg@nutes later the timer indicates the end
of the baking procedure by providing an audio signal. Thia Isuilt-in feature of the oven that makes
the device more accessible for Mr. Schwarz. He prefers @izgas, that is why he decides to leave his
pizza another ve minutes in the oven but with a lower tempa®a level. Therefore he decreases the
temperature to an appropriate level and uses the remainiregfor listening to his favoured radio station
Klassikradio. Then he takes his tuna pizza out of the ovenmiHanvery delicious result!

Well-con gured screen reader software and a plugged inlBrdievice are the assistive tools for blind
users. Figure 13 shows an example of an accessible envirdriihad allows blind persons to interactively
experience the implemented user interfaces of the i2Zhowjeqtr

The test scenario for the basic oven control is outlined gufé 14.

User instructions:

"Dear participant, please try to cope with this initial sition. You should be able to get the following
status information of the oven by using your preferred usiriace(s): Current program settings, current
temperature and the remaining time of the running (dummyjnigaprocess. Could you please try to
decrease the current temperature to prevent that the petgdgrnt? Don't hesitate to ask for assistance
if you run into problems."

Task 3 (basic air conditioner control): Description of testscenario

The baking procedure warmed the complete kitchen envirohméremely up and that's why Mr. Schwarz
decides to adjust the current room temperature after dimpeising the remote control feature of the air
conditioner. With the help of his mobile computer he turns @ir conditioner on and checks the current
room temperature. Oh, it's really warm in the kitchen beeslus left the oven door opened after taking
his tuna pizza out of the oven. He closes the door and decr#iaséemperature down to 21 degrees.
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Figure 2.47: Test scenario: Basic oven control

Taking his seat in the kitchen, he notices that the fan spgeeety high and that this could hinder him from
listening to his radio station. To stop the noise of the fagécreases the fan speed down to a comfortable
level that does not disturb him. Then he continues to listdflassikradio while he is waiting for his wife.
User instructions:

"Dear participant, please try to cope with this initial sition. You should be able to get the following
status information of the air conditioner by using your preg¢d user interface(s): Current temperature,
current fan speed, Active state turned on / off. Please tuenair conditioner on and adjust the room
temperature and fan speed according to your needs. By theisvayery temperature con gurable by
using the web client or not? Don't hesitate to ask for assesaf you run into problems."”

The test scenario for the basic air conditioner control @shin Figure 15.

Task 4 (basic BPM control): Description of test scenario

Sitting in the kitchen and listening to his favoured radiatisin, a spoken SMS of his wife on the landline
network reminds him to check his blood pressure as discusghdis physician. He is very experienced
in the usage of the talking blood pressure meter and his veigealiready prepared the device for him.

He connects the BPM to his mobile computer and performs thesorement. The measured values are
indicated as status information on the web client interfaee the interpreted values, presented as traf ¢
lights, enables him to check if his results are in the peritis/alue range. Thank god, all values are

satisfactory. Anyhow, he decides to provide his physiciati Wis results and initiates the data transfer
by selecting the corresponding screen reader accessibleodpf the user interface. A beep indicates the
successful transmission of the data. After that, Mr. Sclkvseats a date in his Braille diary that reminds

him to discuss his results with his physician. Then he comsnto listen to the classical music of the radio

station.

Figure 16 shows a nearly blind user who tries to operate theasiditioner by using the tablet pc that
supports screen magnifying.
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Figure 2.48: Basic control of air conditioner

Figure 2.49: A talented nearly blind user who is never scafedny interesting devices

User instructions:

"Dear participant, please try to cope with this initial siion. Please try to perform a measurement on
your own by using the talking blood pressure meter. All nsagssteps to carry out the blood pressure
measurement will be explained in detail. The device itsislb @rovides this information in your native
German language. You should now be able to get the followifmyination of the blood pressure meter
(BPM) by using your preferred user interface(s): Your meadilood pressure values, the analysed and
interpreted results indicated by the traf ¢ light prinap{Red := Bad results / Green := excellent results).
Furthermore, please try to initiate a data transfer of yoeasured values to allow your personal carer to
examine the results a second time. Don't hesitate to asksBistance if you run into problems."
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Figure 2.50: Test scenario: Basic control of BPM
The test scenario for the control of the blood pressure nietdrown in Figure 17.

2.3.5 Test summary

All participants passed through the tests and discussiamt® in sequences. Each task was carried out
by at least two accessibility experts of SAG who assistedptimticipants at any time. Feedback was
monitored in individual and round-table discussions.

Both accessibility workshops ended with a constructiverimfation roundup followed by the departure of
the participants.

The workshops provided interesting discussions betweeipanties concerned. The tests led to mean-
ingful and sustainable information that will have an impottin uence on the accessibility design of the
user interfaces.
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2.4 INGEMA

2.4.1 Target audience

At Ingema we have two target audiences:

1. MANUELA: The goal for the current study was to assess the accessddilihe second prototype
for people with mild Alzheimer's disease (GDS 3-5). More cately, once it was proven due
to the previous testing phase that the interaction betweeplp with Alzheimer's disease and an
Avatar on a TV was possible using a remote control. Considdhat the users established a natural
verbal interaction with the Avatar though no speci ¢ instfions to do so were given to them, the
speci ¢ goal for this speci c phase was to test the posdipithat the people with Alzheimer's
disease understand the concept of establishing a videzremuie, that is, of making and receiving
calls through the TV, having the Avatar on the screen as aatmdand the remote control as the
way to interact with the device. It was intended to verify Wiez this service would be feasible,
usable and intuitively accessible for the users.

Our group is composed of 7 participants with mild to modefdieimer's disease (GDS 3-5). All
of them are from 1ZA daily care centre and all have agreed ttigigate in this second evaluation
(consent signed).

2. MARIA: The goal for the current study was to assess the feasibility grototype to facilitate
the access to the iZhome by family caregivers of patients Mitheimer's disease. At INGEMA,
the consideration and inclusion of patients with Alzheisdisease requires to take into account
the contribution of family caregivers in the improvemenidaily life care of individuals with this
disease. The persona of the caregiver, Maria, was de ndueiitl.1., and, at this second phase of
testing, the part of i2Zhome platform to be developed forgiaezs was tested with people ful lling
the criteria for this persona.

In order to perform this evaluation, six family caregiveemging from 40 to 65, all of them women,
all of them daughters of patients with Alzheimer's diseasdifferent stages of development, were
recruited through the social worker of one of the healthcasmurces of the Matia Foundation,
more speci cally, the Elizaran Day Care Centre for ElderlySan Sebastian (Spain), who attends
20 elderly people in the old part of San Sebastian.

2.4.2 Testsetup

1. MANUELA: The testing was conducted in a room at the IZA day care ceifitiere is a chance
to adapt the features of the activity rooms of the day cenitle sliding doors that play the role
of walls when there is a need to have separate rooms for @iffexctivities. There, a TV set was
placed on a table, connected to a computer, and a remotekamith big keys displaying "YES"
or "NO", was given to the user. In a separate room, one of takiators will play the role of caller
and receiver with a laptop with an integrated web cam.

A participant was sitting opposite to the TV set, and one efdhaluators was sitting next to him,
controlling the Avatar commands. There was another obseitieng behind the user watching
the procedure and the participant's behaviour in his/hrattion with the Avatar. Frequencies of
correct-wrong answers and the latency of response werevaasdogether with the behavioural
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observation of the participant, including his/her feefimggarding the Avatar, whether he/she un-
derstands the voice/meaning and whether he/she undesdtamdto make and receive a call at-
tending the instructions of the Avatar on the TV screen.

2. MARIA: The testing was conducted in a room at the Elizaran day cateecd here, the room was
set up for the development of a focus group. A slide projestoinected to a laptop was settled, and
the participants were sat around a table. Six relativesddrl people with Alzheimer's disease
were recruited and gathered in a focus group session withetwtuators from INGEMA, who
combined and alternated their roles of guiders and obsewnfethe group, in order to enrich the
gathering of information.

A brief summary of the project, with details about the prppat tested with Manuela, was provided
to them, and the relevance of their opinion as caregiverssincaessful development of a feasible,
usable and accessible prototype was enhanced. After teemiegion of the project, with a more
clear idea about what their implication was necessary fagresent form was provided to them,
and all of them signed it.

The session continued with open questions from the evakuatith relation to their needs as care-
givers, reports about how their daily life is, the probleimsyt nd when they need to cope with the
cognitive and behavioural problems of the patients, and they manage to provide their relatives
with all the supervision they need as sufferers from deraasftAlzheimer type.

Afterwards, the i2home prototype for caregivers was prieskio them in a demo session performed
by one of the evaluators, with the presentation of diffetagks (see next section for details), and
the session continued with questions about the prototypatufes of user interface, feasibility,

usefulness, advantages, shortcomings, etc. After theatimh of all this feedback, a brief summary
of the session was done by the evaluators and the sessiod. ende

2.4.3 Tasks

1. MANUELA's pro le

Introduction

The following instructions were given to the user:

"We are going to watch TV. While you are watching TV, there nagypear a girl on the screen
asking you some questions. Please use the remote contno$weaYES or NO. Are you ready?
Is the TV loud enough for you?"

Task 1 (answering an incoming call)

Manuela is watching a TV program which discusses better wagsay healthy in terms of diet,
exercise and medication advices. Suddenly, the programs,sind an Avatar appears on the screen:
"Hello, Manuela, there is a person who wants to talk to yowoli want to talk to her, press YES
on the remote control".

Manuela presses YES and the videoconference is estahblished
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Task 2 (proposal to make a call)

Manuela continues watching TV. Again, the program stopd,the Avatar appears on the screen:
"Hello, Manuela, it has been long since you do not talk to domdg. If you want to make a call,
press YES on the remote control".

Manuela presses YES and the videoconference is estahlished

2. MARIA's pro le

Task 1: Introduction of an event in the agenda: TV program

This task consists of Maria introducing to the i2Zhome agemdaminder of a TV program that may
be interesting for Manuela, or that may have Manuela foctised brief period that Maria needs
to quit the supervision over Manuela for a brief period ofainThe reminder of the TV program
will them be communicated to Manuela by means of the AvatathenTV. The following screen
shots show the prototype of Maria's interface for introshgcevents on the agenda.

For example: Program a Im on Channel 4 for the 31st of July,G00.

Task 2: Temperature control

The purpose of this task is that Maria may control remotedytémperature of their home, from the
current temperature to the desired temperature; she adsthbgossibility to schedule a tempera-
ture program for weekdays and another one for the weekends;teange from one to another, as
it is shown in the following pictures.

For example: Increase the temperature from 24 to 30 degradghen change the weekend mode
to the weekday mode.
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Task 3: Make a call

Maria can make a call to Manuela. In Manuela's interfaces till appear as a message from the
Avatar to Manuela, explaining to her that her daughter iSngaand requesting from her to press

yes on the remote control to initiate the video-conferenthe following picture shows Maria's
interface.

Task 4: Program a call

This task consists of Maria programming a call for Manudiat ts, to introduce the event of "make
a call" in the i2home system, that will appear in Manuelateiface as the Avatar reminding or,
more precisely, suggesting Manuela to make a call to sonyebod

For example: Program a call for the 12th of December: Call iaraf8.00 pm. It is her birthday.
Amaia's number is 651515115.
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Task 5: Check the calendar

In this task, Manuela can check the calendar and con rm thdha events she previously intro-
duced in the agenda, like TV programs (task 1) or scheduledeballs (task 4), appear registered
in the system in a proper way. In the examples stated aboveaMauld check if the Im on
Channel 4 for the 31st of July, at 16:00; and also the callHeri2th of December, appear on the
calendar.

2.4.4 Findings and recommendations (per persona)

1. MANUELA's pro le
The following paragraphs describes the ndings of the iatéions of the users with the Avatar:

User#l:

The testing with this user seems almost impossible. He doesaem very oriented, does
not seem to understand what the Avatar says. He just watbkeeAvatar and stares at the
remote control. The procedure is continued until it is ckbat the user does not understand
the procedure of making/receiving a call through the TV.

User #2:
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— Answering an incoming call: This user has a good level ohéitte and searches for the
evaluator's approval when listening to the Avatar. Pre¥4€S in the remote control, and
even if she has some hearing problems, attends normallg twvditar's request naturally
(does not feel surprised of the Avatar talking to her). After call is established, talks
to the calling person normally.

— Proposal to make a call: She accepts to make the call, besgtst "I do not like much
this idea of the TV".

User #3:

— Answering an incoming call: She does not identify the renemstrol properly, and
needs speci ¢ instructions to accept the call. After thd saéstablished, she shows a
good interaction with the calling person.

— Proposal to make a call: This time, she understands perfeet! instructions of the
Avatar. She accepts to make a call, and does not strange tallong to another person
through the TV set.

User #4:

— Answering an incoming call: This user has some vision prokleEven if at the begin-
ning, she is not sure if the Avatar is talking to her, she walhderstands the instructions
and interacts naturally with the Avatar and with the callpggson.

— Proposal to make a call: This time, she answers properlyensgo the Avatar by means
of the remote control without further instructions, andsahormally to the person "on
the other side".

User #5:
— Answering an incoming call: He does it in a very intuitive wag presses the key on
the remote control and talks to the calling person naturally

— Proposal to make a call: He has some doubts about how to dd inddly presses YES
on the remote control. Talks to the calling person and sthtds'l rather like to talk face
to face". He has some language expression problems, bussgénted and presents a
good attention level.

User #6:

— Answering an incoming call: She performs the testing nolynadtuitively, she presses
YES on the remote control easily and interacts with the mglfperson normally. She
shows a uid verbal expression and a good attention level.

— Proposal to make a call: She talks and asks questions to titarA%he likes the idea of
talking through the TV. She does it in a natural and intuitiagy.
User #7:

— Answering an incoming call: He shows good attention skiils,asks beforehand what
he has to do. He answers YES to the Avatar but he is not suréheuhigt talk or not to
the calling person.

— Proposal to make a call: He presses YES on the remote corteotesponds naturally
this time. He says: "if somebody talks to me, | answer to him".

From the results stated above, the following conclusiong Inesextracted:

Version: October 9, 2009 (Integrated, Aug 15, 2009) Disttitn: Internal Report



IST-033502i2home D:8.3 October 9, 2009 Page 50/58

If a user starts to have severe disorientation or attentioblems, this will be extended to
any communicative attempt in their daily life. If they aret radle to communicate with a
face-to-face person talking to them, the videoconferenitlenat be an exception (they will
not be able to do it).

Considering that none of the users had previous experieithevideoconferencing services:

Those users who had previous experience with the Avatar @ighbboth in answering an
incoming call and in making the call.

Those users who did not know the Avatar beforehand showeeé solaptation dif culties in
the rst task (answering an incoming call), but adapted &sd performed correctly for the
second task (making a call).

At some points of the testing, there were some technologioalblems that required repeating
some of the tasks with some users. The solution of theseitedhproblems (as the Avatar's voice
appearing while the TV program was still on the screen) isugiat need for the future testing,
since the attention of the users should not be distractetheoocontrary, the simpler that the system
is kept, the better the users will interact with the device.

2. MARIA's pro le

As it has been mentioned above, two series of questions vezfermed and answers were anno-
tated by the evaluators: (1) questions regarding their iixpges and requirements as caregivers
of individuals with Alzheimer disease, and (2) questiorgarding the prototype of the application
which has been developed for the caregivers.

Feedback about their needs and experiences as caregivers

Need for supervision

The approach to care giving differed among the participafitthe focus group. One of them
pointed out that she had all the daily routine planned in $eaincare giving, also having some
extra help of home assisted services ("I have one persomgoatihome in the mornings to help
me with douching my relative... then she goes out with a #&iet), and she reported managing
money as the main problem of her mother. However, this wagh@ugeneral situation for the
remaining participants.

One of them explained that her mother was diagnosed 7 yeararad) since then, her life as a
caregiver has consisted of a 24-hour strict supervisiariuding having to be constantly looking
after her in the same room. She reported that her mother halbgjahree times, that she has
been in need to call the police to search her, and that heranb#fttomes very agitated when she
is not close to her. This means that, when the participardsteleave home to do some urgent
shopping, locks the door ("if | ever go out, | run and then Ikldlee door... and pray that nothing
happens"). With a similar though less strict supervisiomtlaer participant reports that she has the
impression that, if she leaves her mother by herself, "wiemideave her alone, | feel that she may
stand up, start walking and fall down... | feel guilty if | i&aher alone". One of them assured that
the mother used to be very active, so, when she is not présantnother does the household (i.e.
changes all the objects of the house from one place to anothaother participant reported that
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some seat belts are a great help in certain moments when gouméeave your relative alone, but
the rest agree on the fact that it is not a solution for the lprab

The need for supervision increases with the progress ofifease, and the Day Centre, though
valuable, cannot ful | one increasing need for them: thechém supervising their relative during
the night. What all of them agree is on their main concern: &htto know that my mother is OK
when she is by herself, with nobody supervising her".

Behavioural disturbances

The range of behavioural disturbances described by thigpgob caregivers were heterogeneous:
(1) delusions: "my mother thinks that she is being robbeddmgebody all the time..." (2) wan-
dering behaviour, and escaping from home: "my mother isxpeunaways..."; (3) medication
intake: they report that this is a constant ght; they may tade the medication or take both their
own and the medication of other patients from the day ce()enutrition: caregiver appear very
concerned about the dietary habits of their relatives; thanrkey points were whether their relative
eats or not, and what they eat; one of them reported that ghéohad her mother eating soap,
while the others had not observed their relatives eatinggththat were not food; (5) aggressive
behaviour: this was expressed differently by the partitigaelatives, but, in some cases, this was
associated with the caregiver living the home or the shgpadeswhere she was with the patient.
"The aggressiveness is a great problem. | cannot leave draz!al

Self-restricting behaviours of the caregivers

In some cases, caregivers reported that the need for cosstagrvision had conditioned her lives;
as a common opinion, attending her mother implied that shé&lamwt go to the doctor to treat her
own health problems; having to leave the workplace to attemmanother in certain risky situations,
or even having to quit the jobs and dedicate their entire torieok after her; abandoning the hol-
idays as an option in her lives had been very common. One of thelained that she managed
to leave her mother with one of the brothers to have a free areklbut that this one not a very
usual privilege. Caring about the Alzheimer's patient isrs@&n some cases as a duty, and it is hard
for some of them to consider the residential placement of tekative as an option. The burden in
terms of stress and related health problems that these ibah&wf the caregivers may imply for
their own health have been very well documented in the liteea

Feedback about the presented application for iZhome fantfregivers

The impression about the usefulness of the i2zhome prototgged among the participants. One
of them thought that the TV as an interface for her mother didnal a perfect option to haver her
entertained. Others thought that their respective mothaasnever liked watching TV, so this was
not an option for them, and stated that "men are usually tles @riho spend more time in front of
the TV". Their impression ts the goal of the prototype: thiynk this could be a good idea for
the initial phases of the dementia, but, afterwards, allsiiygervision is assumed by the relatives
themselves. One of the participants does not seem the ilégsilh the system at all, and thinks
that it may be good for other kind of patients, but not for Adirher's . Thus, the reminder for TV
programs is not a big issue.

On the other hand, the temperature control is well valuedvéver, over all the remaining tasks,
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the idea of establishing a video conference call with thelative is the one accepted by most of
the participants. They think it is a formidable way to keegithelative active, since Alzheimer's

patients lack any kind of initiative to initiate calls, wéjlon the contrary, may spend a lot of time
speaking by phone (one of the participants stated that hdranoalled her "every three minutes”).

From the collection of what the caregivers thought that dagelike this should include, we con-
clude that the caregivers' device should preferably have:

A web cam to monitor the patient's activity.

A smoke detector

a detector of running water (i.e. if the water taps are on).
A detector for open windows and doors

A detector to know whether the cooker, washing machine, &te.on or open. One of the

caregivers mentioned that they have disconnected all tbkda devices except one cooker,
so her mother can heat a soup for dinner every night; in thig slze feels safe about her
mother and her mother keeps active cooking for herself ésiine microwave is not an option
at all for the generation of 80+ years old, "even if they did have Alzheimer's", as one

participant said).

A medication dispenser, with a schedule of each medicalibry state that letting the patient
administer her own medication is an impossible option tes@er. They forget to take it, they
throw all the pills to the oor, etc. so a system that couldghiem as caregivers to control
and administer the medication to their mother would be a wexy valued option.

2.4.5 Test summary

1. MANUELA: Seven participants passed the usability test. Even if atialildea was to have the
same users that were included in the testing of the rst pypi®, this was not possible due to
complicated health problems in some of them, so the new gvmaga mixture of people who
were involved in the previous evaluation stage (5 out of @ p@ople involved in the project for
the rst time (users #4 and #7). This does not appear to haea bebig issue, and this couple
of users only showed some novelty problems when the Avataeared for the rst time. In its
second appearance, the spontaneity of the interactionvaitiththe Avatar and with the calling
person were similar to that of the users already familiariaéth the Avatar on the TV. This is
particularly important, since all of them were confronteihva concept (videoconference) and a
task (maintain a conversation through a TV set) with whichenof them had previous experience.
Considering this lack of experience, their interactionhbwith the Avatar and the calling person,
except for those users who had more general disorientatidratiention problems (i.e. user #1),
the communication was established and the goals of thege@t verify whether mild to moderate
Alzheimer's patients would be able to understand and d@stablvideoconference through the TV)
were reached.

2. MARIA: Six participants participated in a focus group to assespthmtype for Maria, with
different options to supervise Manuela as introducing &s/ém be reminded (TV programs, sug-
gestions to make a call), controlling the home temperatangotely , or directly establishing a
video conference with Manuela. All the participants wereegavers of people with Alzheimer's
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disease in different stages of development, but all theritortions and feedback were considered,
since all of them provided valuable feedback in terms of vithey needed right now, and what they
would have needed in prior or event at initial stages of tloggassion of the disease in their rela-
tives. Meaningful information about the daily lives of tharegivers was gathered, mainly focused
on (1) the supervision needed by their relatives; (2) behael disturbances shown by Alzheimer's
patients (delusions, escapes, wandering...), specidtgn this supervision is intended to be inter-
rupted even for a few minutes (aggressiveness), and (3) selheestricting behaviours displayed
by the caregivers, which have made them abandon their dailjne and become something close
to "full-time 24-hours caregivers”. In terms of the Mariapplication prototype, most of them
accepted it, with some caution regarding the TV watchingthaih their relatives, but with enthusi-
asm about the possibilities, especially regarding thetfanof establishing video conference calls.
Finally, they provided information that could be labelleddraquirements for future developments,
since they provided ideas for other functionalities whasgusion may be considered in future
projects derived from the i2home experience.
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Chapter 3

Recommendation to the technical partners

3.1 CTU

Recommendations have already been described in sectibAsad 2.1.9, describing speci ¢c recommen-
dations for each summarized nding. Please direct to thetimead subsections for exhaustive details.

3.2 HlI
3.3 SAG

Besides the project related results, the tests and disnisseutlined the below listed crucial information.
Most of the following mentioned issues stick to the visugbammments of the participants:

It is really necessary to keep the basic accessibility feataf all appliances in the household envi-
ronment. Most of the appliances have already lost or areggmirose their accessibility features.

As an example most of the currently available cooker hob®aleequipped with touch keys that

cannot be used by blind users.

It is not logical to compensate the loss of accessibilityrodppliance with complex and expensive
technologies that only present partially access to theceewiith respect to the origin level of
accessibility.

The audible information extension of old fashioned appmiénto support important information
by voice output (like e.g. reminders, noti cations and wags) using suitable user interfaces
that are accessible for blind and visually impaired peoplan excellent approach to increase the
accessibility level in the household environment for theassned persons.

Project related results and recommendations

The accessibility experts prepared easy to handle usetiguesires in large fonts for the visually im-
paired participants. All blind users got assistance frogirtbarers and relatives. Where necessary, the
interviewers or carers help the visually impaired testerdl in the questionnaires. The information was
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mostly collected during the tests, discussion forums ammdeable discussions. A general round up
discussion concluded both accessibility workshops.

Results concerning the control of the air conditioner
The following issues were discovered:

Comprehensible symbols: Most labels should be larger.

Supports assistive technologies like screen readers aeersmagni ers: Using a pen on a tablet
pc may move the images.

Is still usable in reverse color mode for visually impairesrs: A progress bar should be used to
indicate feedback after initiating a procedure.

Font sizes depend on the degree of vision and should be &zalab

Results concerning the oven control
The following issues were discovered:

Supports assistive technologies like screen readers agelrsmagni ers: Why should remote con-
trol be used when a person has to go to the oven anyway?

Is still usable in reverse color mode for visually impairesdrs: Most persons are very experienced
in the use of their household appliances and therefore deetl additional technologies to improve
the usage.

Results concerning the TV control
The following issues were discovered:

Supports assistive technologies like screen readers agelsmagni ers: The contrast for the Play
/ Pause buttons is too low and should generally adjustable.

Is still usable in reverse color mode for visually impaireskrs: Favored functions like EPG are
missing.

Results concerning the control of the BPM
The following issues were discovered:

The traf c light principle that interprets the measureduiesis excellent: Most labels are too small
and should be larger.

Supports assistive technologies like screen readers ageinsmagni ers.

Is still usable in reverse color mode for visually impairexrs.
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The ndings of both workshops outline that the user integfare able to present the necessary informa-
tion of the corresponding devices in a perceivable manracitmplies with the needs of the participants.
All information is shown in a clear and comprehensible way.

The mentioned recommendations concerning the user ingé=rfar blind and visually impaired users will
be considered in the next development stage.

The aim of this upcoming stage will be to ease the handling@fuser interfaces for this particular user
group with regard to the applying devices that they are ablese as assistive devices.

Moreover, the permanent cooperation with the differento&sgions of Disabled ensures that the different
user characteristics as well as their different knowledyels were taken into account during the entire
user interface development.

3.4 INGEMA

3.4.1 Recommendations based on Manuela

From the work performed and described with users' meetingd&'s pro le, we may derive the fol-
lowing conclusions:

The Alzheimer's patients, who previously had shown theitghib interact with the Avatar both
verbally and using the remote control, make use of the videderence service in a very natural
way, and do not feel strange of speaking to another personghra TV set.

The lack of previous experience with technology is not a [gnokif the task is presented in such an
intuitive way that the person may perform it naturally, with the involvement of recently acquired
skills (i.e. pressing a button or telephone conversatioasiat novel tasks for Alzheimer's patients).

Hence, the following recommendations are provided to tbbrtieal partners based on the conclusions
summarized above:

The Alzheimer's patients have proved, through two testingges and prototypes, that they are
able to interact with an Avatar on a TV and to answer to the @&vatequest in a very natural way,
both using the remote control and directly speaking to thes&y Any technological development
for these users which considers any of the two options (rernobtrol or voice) seems to have
guarantee of success.

The feedback for the person "on the other side" should bedwggk. Once that it is checked that
Manuela (Alzheimer's patient) is able to interact with arafer, how the feedback of what she does
is delivered to Maria (the caregiver) should be one maind$aafudevelopment for the rest of the
project and for future works.

3.4.2 Recommendations based on Maria

We may derive the following conclusions regarding the caerg' requirements and implications for
i2Zhome:
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Caregivers are in need of constantly supervising theittivels, being the behavioural problems
(such as aggressive behaviour) one of their main concercaragivers.

Participants appeared to be in urgent need of re-assunengptitrol of their lives. They spend lots
of hours caring about their loved one, restricting their dwes to the role of caregivers.

Devices like the i2zhome prototype for Maria presented torthe considered by them as a good
option for the initial stages of the disease; afterwardsy fieel that they have to assume all the care
giving supervising functions.

Caregivers nd it very interesting to furtherly developshirototype to include other functionalities
that may facilitate their supervision of their loved one wltleey are not at home.

Participants show some scepticism about their relativehiuag TV all the time. The radio could
be an option, but sometimes, the radio may be on just to have $background noise company".
They think that the supervision of the Alzheimer's patieittmhe use of technology is a good idea,
but that something different from the TV is needed (examfdpeakers distributed through all the
home environment to say the reminders out loud to the peyson”

Hence, the following recommendations are provided to tbertieal partners based on the feedback pro-
vided by the users and the conclusions summarized above:

Considering the inclusion of caregivers in any project Wwhicvolves patients with dementia of
Alzheimer type provides meaningful complementary infotiora which would not be reachable
just considering the patients alone.

TV may not be the ideal interface for all the Alzheimer's patis. Other options, like speakers in
different parts of the home, should be considered.

Any further prototype to be developed for Manuela has nexégdo include Maria (caregivers),

since their opinion can be considered, without any doubglahoritative opinion about both their
own as well as their relatives' needs and requirements.
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