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1. Introduction

This deliverable covers the laboratory tests of the so cpliade || demonstrators carried out in the
DTVA4AIIl project from the start of the project up to month Z&he project (August 2010). The
phase Il demonstrators are called “Second phase EmergingsASegvice Demonstrators” and
encompass demonstrators for Video Signing (Signer on a TVnsare¥or mobile phone), Clean
Audio delivered on an additional sound channel, Reduced playpael svith the help of hard disk
storage, Enhanced Audio Description via the Web and last bueastt Enhanced Text Services,

provided via the Web.

The current document elaborates the technological approacHisingeaach of the demonstrators
as well as the respective test set-ups and methodologipedaches. Test results of the phase I

demonstrators are documented in this deliverable.

Further results which are not ready for presentation in this deuane to be dealt in the successor
document D3.6 called “Final Report on Expert User Tests adrimy Access Services” which is

scheduled for project month 28. The final deliverable matRecommendations for Future Access
Services, Devices and Platforms” (D3.7) will be considlgrdased on this deliverable. D3.7 is

scheduled for project month 30 which is the last month of thjeqir

ICT PSP - Pilot Type B: DTV4AIl Copyright O 2010 DTVA4AII Page 4



DTVA4AIl - WP3 — D3.5

2. Executive Summary

This document focuses on interfaces for achieving bareeriigital Television that are subject to
user testing by DTV4AIl. These interfaces are also cékederging demonstrators” if they fulfil

certain criteria. These selection criteria are:
Represents the state of the art in respect of the techeslaged
Provides services which address needs of people with airmnepe

Deliver services that are not yet on the market at aEp@opean level but are expected to

become available across Europe in the near future

At the time this report was compiled a complex selection psdead already taken place to identify
the emerging services that would be subject to usengesthis process is described in detail in
DTVA4AIl deliverables 3.1 - 3.4. The DTVA4AIl project mak&slear distinction between mature and
emerging access services. In contrast to mature aseegges the so called emerging access
services are dependent upon the availability of new platfoams$ devices. The phase I
demonstrators have been selected as representative ohtést lechnical developments for

optimising access to digital television.

Chapter 3 gives a quick overview of the results of all dberatory tests carried out on the phase II
demonstrators up to July 2010. Chapter 4 contains details ote#lte carried out with a
demonstrator for Video Signing. Chapter 5 gives detailieftésts held with a demonstrator for
Clean Audio. Chapter 6 gives details of a demonstratoR&muced Playback Speed. Chapter 7
contains details of the tests of a demonstrator for Enhanced Awdioription. Chapter 8 gives
details of a demonstrator of an Enhanced Text Service. @h@plescribes tests with a German

language demonstrator of text to speech applications.

Chapter 10 contains additional material on the various tests.ifdiudes firstly detailed results of
the tests with a Demonstrator for Text to Speech Applicatiortie German language. Like the
other laboratory tests performed by RBB, this test was quitgplex as it encompassed tasks in the
second step of each individual test session and finally ei@lgaand direct questions as the third
part. However, distinct from the other tests carried out by RB8 idea of these tests was not to
test a novel service or device developed in DTV4AIl. Irntehe tests were used to gather user
feedback on a device already on the German market that weudghddicable to other European
markets for which equivalent devices are not yet availdihle.so called Ammec German language
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text to speech device was used in the tests to deewmerig, in the sense of is European level,
recommendations on text to speech applications for sight indpaeeple. Only the generic
conclusions were translated into English, the detailed &ertast results are contained in the
Chapter 10.

Chapter 10 also contains the questionnaire for the ReducetlaPlaypeed tests, a modified
guestionnaire for the RAI tests of signing applications a$ agl detailed matrix showing the

composition of RBB'’s user group for the Enhanced Text Service test

ICT PSP - Pilot Type B: DTV4AIl Copyright O 2010 DTVA4AII Page 6



DTVA4AIl - WP3 — D3.5

3. Overview of the results

3.1 Results of the Tests with demonstrators for video signing

The tests were carried out in the subjective assessmamts at the RAI Research Centre and
Innovation Technology laboratory in Turin (Italy). To further improthe investigation of the
Video Signing Service, the questionnaire has been slightigifrad compared to the previous
version reported in an appendix to deliverable D3.4. The DT\duliotype platform was used for
tests in Italian sign language. This solution allows thersuso activate or disable the interpreter

depending on their needs. The users can also control the positisiza of the interpreter window.

It was reported that the presence of an interpreter faingjgon the screen is very useful for deaf

people who are able to understand the sign language.

The preferred position for the interpreter window is at theobobn the right hand side. Some users
want to have control over the interpreter window position. Tindalsl be possible using a specific

button which is easily identifiable on the decoder remote coaitroll

Users’ testing with small screens (14” and smaller) pteféave the signer occupying half the size
of the TV screen or more. Users’ testing with largeeeas (bigger than 14”) want to have the

signer smaller, down to 30% of the size of the TV screen.

A service that offers translation in sign language onodil®a device did not receive positive user
feedback when it aimed to substitute the interpreter windoth@V screen. It seems to be tiring
to watch an interpreter for sign language on a small haltidevice like a mobile phone. There is
a minimum size the interpreter has to appear on a display. \Meedisplay is too small the

interpreter becomes hard to understand. A standard mobile phees seems to have too low a
resolution for this application. There is one exception, watrli film in a cinema with a sign

language interpreter on the screen of a mobile phone would bpteddy the signing deaf; the
authors’ of this document note that this kind of applicatiamoiscovered by DTV4AIl, because this

is a cinema application and not a TV application.

It was evident that young deaf people quickly mastered the centb@ltause they are accustomed

to digital technologies, while elder people needed more trainingtstion.
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3.2 Results of the Tests with a Demonstrator for Clean Audio

As elaborated in Deliverable D3.4, three Clean Audio uesss twere carried out with the German
Language Demonstrator jointly by RBB and IRT. Two pre-tests (nil 2009 and September
2009) involving a limited number (three and five respectiveliyhard of hearing testers were
carried out to gain an understanding of how much attenuation of backgnoise and music
should be done. The main test incorporating the pre-test findowjs glace in November and
December 2009. RBB provided test material from its archiviewiha processed by IRT for all the

tests. Like the two pre-tests, the main test was alse dara DVD that was provided to testers.

The main test often showed remarkable improvements in atditait the test participants. The
results, however, seemed to depend a lot on the type of mdtmial that was chosen for applying
clean audio. Acceptance was best when only limited prowesss done, i.e. removal of restrained
ambient noise or music resulting in nearly no impairmenhénaudio quality of the dialogue. The
samples of clean-audio where a lot of ambient noise (cheeyppiause) had been removed were

less well received by the testers.

The testers’ comments gathered by UAB can be summarise@lean Audio is a very good
solution. However, the testers weren't aware of the ditiesl (technical and financial) of
producing audiovisual material with this option but all the tsstbought investing in such
techniques was worthwhile, particularly if clean audio could beegged automatically. All the
testers thanked the team who had provided the demonstrator athetqul the test materials and

wanted to know when they would be able to have a clean auslioesat home.

3.3 Results of the Tests with a Demonstrator for Reduced Plagpaed

Test results have clearly shown that reducing playout sgaelas/e a positive effect on both visual

processing and comprehension.

In terms of visual processing, eye-tracking analysis leads csnclude that a reduction in playout
speed can give viewers more time to not only read sublitleslso to pay more attention to the
image. However, excessive playout speed reduction could beegmaductive. For the 100%
playout speed versions participants’ gaze could disperse dubtitles perceived to be excessively
quick while in the 70% playout speed versions the same phenomentih take place if the

subtitles are perceived to be excessively slow.

There is a clear uniformity within all the speed reduttipercentages in terms of detailed

comprehension. On the one hand, as expected all the reduced pipgmas gave better
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comprehension results than the original playout speed. Howevetheonther hand, a greater
reduction in playout speed does not always mean better comphdhshe viewer perceives the

further reduction in playout speed to be excessive it caoieter productive.

The conclusion of the tests is that a modest reductiotayopt speed can have a very positive

effect for some people who have reading or cognitive difficltie

3.4 Results of the Tests with a Demonstrator for Enhanced Audiptson

These results are not contained in this document. At thethimeeliverable was compiled the tests

were not yet completed. This document contains a generalptastiof the tests only.

3.5 Results of the Tests with a Demonstrator of an Enhanced TexeSe

An HbbTV-based text service for the German nationwide ChanoElARD was launched at IFA

2009. Through the cooperation of IRT and RBB a barrierfree veositms was service conceived,
prototyped, and finally tested in December 2009. The idesatovareate an inclusive prototype of
an innovative text service for digital TV that uses the migde of new technologies to promote
barrierfree access for sight impaired people. The newrfssmincluded zoom capability, a number
of additional colour variants to be chosen, and a still rudimgmtizdio component based on text-
to-speech technology. The user group was constituted with lihefrie local user associations in
Berlin and Brandenburg, the test concept and questionnairealgersupported by advisors from
these associations. The user group was representative mb#témportant sight impairments (see

section 10.4 of this document).

The new barrier-free equipped HbbTV-ARDText was very watkeived by its visually impaired
testers. Some testers even expressed a great deal of &nthimi the enhanced text service. Many
of the testers found it to be a real improvement comparaadddional teletext. Testers found the
customisable font size enlargement and colour/contrast setspgsially helpful. They liked the

“computer-like handling” and thought the menu structure was, oniléeystraight forward.

The user trial did expose a few “weak points” to be considdredis text service is to be
implemented. The users were extremely engaged and constridieg made many suggestions
for improvement. These included many points that were not obviosgited individuals, and

therefore weren’t part of our initial concept of a barrreefversion.

Section 8.5 offers a detailed résumé of the task acisimpént and free commentary sections of

the test. Each feature and functionality of the Enhanced S&xtice is treated in detail including
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suggestions for improvement from the testers’ perspectiveseTéue expected to be of generic use

when thinking about recommendations for future novel text services.

3.6 Tests with a Demonstrator for Text to Speech Applications

Tests with the German language Ammec-device, a mutliardevice equipped with a TV receiver
card, either for DVB-S, T, or Cable, which provides audioriates, were carried out at RBB in
June and July 2009 with sight impaired testers. The enviskafpedatory test focused not on
validating the Ammec device as such but on validating treapt of “Audio User Interfaces”

(AU for TV sets / digital receivers provided with the helf a text-to-speech engine (TTS). The
Ammec was used for the test because at the momenthi¢ isnly TTS-based set top box on the

German market. The laboratory tests had a general gretdic aim:
General aim:

To determine theyeneral acceptabilityof such a service: Are spoken or audio interfaces
generally welcomed by the target group, do “they make senglee users” in terms of

achieving improved access to digital television?
Specific aim:

To find out how such a service should be designedrder to meet the requirements of the target

users mainly in terms of the scope of its functiitiea but also in terms of basic navigation issues

The test results show very clearly that a TTS-based el¢8iet-Top-Box) providing a wide range of
functionalities is very much desired by the target groupthitesters would use it and consider it
very important. All the tested functionality areas were deeiwery important’ or ‘important’ by
the testers. These include, apart from the ability to chd¥sehannels, the Electronic Programme
Guide and Radio-related functionalities, as well the capphih record and cut TV and radio
programmes, accessing read-out Teletext services, anié dilitess importantly, playing CDs and
DVDs.

The summary of the results listed in chapter 9 presentsilatbtresults based on users’
accomplishment of tasks, including free comments and obsmrsatnd on direct questions and
comments after having accomplished the tasks. The reseltractured into basic considerations
on operational concepts for audio interfaces, on what is ddsjrédte testers in terms of the direct
functionality buttons a remote control should offer, and finally lm& most prominent areas of
interest that were identified by the testers. The rattelude a number of functionalities, basic

conceptual issues and issues related to remote contraisdioiservices.
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4. Tests with a Demonstrator for Video Signing
Partners involved: Brunel, IRT, RAI

By Andrea del Principe
4.1Introduction

DTV4AIl demonstrated in 2009 a hybrid broadcast/broadband approach veruhegji a signing
service for the signing deaf. For a broadcast television progeaa video of a sign language
interpreter for the programming is transmitted via a sepasetadband Internet connection and

shown on a television screen synchronously with programme theinig broadcast.

4.2 Situation according to the workplan

A first prototype based on the SAVANT project prototype platfevas available in 2008 and was
improved on and then duplicated in 2009 by IRT and Brunel. Towardsthef 2009 a sample of
this prototype was transferred to RAI which will undertook labmy tests and user tests in
December 2009.

4.3 RAI Savant based Video Signing Test details and results analysis
4.3.1 Introduction

Nowadays sign language interpretation services are offereal restricted range of programmes,
typically on news or specially made programmes. Peoplekalishe idea of a picture partly
obscured by a signer for the deaf, for this reason signed progrsrare usually scheduled at

unsocial hours.

The DTVA4AII prototype platform, based on hybrid broadcast/broadbahddbagy, can be used to
deliver the deaf signing access service as a closedieleservice on digital TV channels. This

means that the interpreter can be activated or disablétehyser.

The window with the sign language interpreter in it can atsenbved and resized, allowing the

user to decide the position and size of the interpreter window

New technological developments offer new opportunities and solutiohsdhéd be applied to
improve human activities and various aspects of life. The oblthe research world includes
analyzing possible implementations. After a phase of study and-kow acquirement, the
researchers through a process of the free exchange obigaseative thinking identify new fields
and contexts in which the new technology can be applied. The otitingt @eative activity is a set
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of ideas. When this process is applied to access sgrvide necessary to carefully identify which
of the many technically feasible ideas are destined tacbepted by and useful to the end user.
Also the functional requirements of the new services catieised only after studying the needs
and preferences of the users. Video signing for televisiogrammes is a consolidated service.
Since in this case DTV4AIl is offering a new technological sofuaimed at improving an existing
access service, offering new features and functionalitieseinerging service must be carefully

tested, both in comparison to the traditional one and wgpect to the new features it offers.

4.3.2 Test general description

The DTVA4AIl prototype platform is used to deliver a new clogeldctive) deaf signing access
service on digital TV channels. This solution allows ther tigeactivate or disable the interpreter

depending on their needs. The user can also control the positiciza of the interpreter window.
The tests are designed to explore two important issues.
1.Response of the users to the new service:

The aim of this test session is to understand if theceisigenerally accepted and to obtain
an overall evaluation of it. The test questions investigat®ous aspects like the “level of
satisfaction”, which features are considered more importanfFet example, the “level of
satisfaction” is a parameter based on a range of possiblgers from “not useful” to “very

useful”.
2. Functional requirements:

This test session sought to determine the functional requitenaé the emerging access
service, with the aim of defining how the actual sensbeuld be designed to meet the
users’ requirements. The questions were designed to detehmimedt settings for a wide
range of features such as the best position of the interpra@idow on the screen, its
preferred size, if the size should be automatically cakedlay the system on the basis of

screen size and viewing distance etc.

The tests were followed by an investigation into the podsilof providing the sign language
interpreter on a mobile device instead of on a televisiogesciThe study of technology required to
do this is not part of the DVT4AIl project but the test sessoTV4AIl was considered a good
opportunity to gather some preliminary information on the vighdftsuch a service. The aim was
simply to find out if a translation into sign language preseated standard hand-held device, like

a mobile phone or a smart phone, would be accepted by the target gr
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4.3.3 Test set-up and implementation

The tests were carried out in the subjective assessmans at the RAI Research Centre and

Innovation Technology laboratory in Turin (Italy).

The room was equipped with three 16/9 TV monitors of differemssiz4”, 28" and 46”. Using
different size screens allows for the tests to determinbkeifscreen size influences the testers’

choice of interpreter window position and size.

When prompted by the test questions, the testers’ used aerernatroller to change the

interpreter window activation setting, position, and size.

4.3.4 Questionnaire
The test of the emerging access service was based ostonnaire with sixteen questions.

In order to gather results that could be readily analy$edguestions posed were multiple choice

guestions. For example:
Would you find it useful to freely set the position of the ipteter window on the TV screen?
It would be very useful
It would be useful
It would be slightly useful
It would not be useful

The questionnaire was printed on paper and the testers madeetdponse by marking their
preferred answer with a cross. A free text field wasuhetl in the questionnaire to collect

comments, notes and suggestions.
Two kinds of questions were presented to the testers:
Questions with an associated video sample

o0 A video sample makes easier the comprehension of the @uestcan be demonstrated
that people with a limited technological knowhow find it difficudt imnagine a new
application only by reading a text description. The above exampdstign was

accompanied by a video showing the interpreter window in diffemeats of the screen.

Interactive questions
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0 The tester is asked to set the interpreter window size d@igmoaccording to his or her

preference using the remote controller.

4.3.4.1 Preparing and training the users

An exhaustive explanation was considered fundamental to provitimgtesters with all the
information they needed to execute the tests. Since #tetdst session it had become clear that
only after fully understanding all the questions were the testae to give meaningful answers. As
in this test we had to deal with signing deaf users, aleXmanations were translated by a Sign
Language interpreter, who in turn translated the deaf paatits’ questions into Italian so that the
RAI technical staff present could answer them. The testossswsere supervised by specialized

personnel.

The information about how to use the remote controller to eetitie of the interpreter window and
position it was given in Italian Sign Language. It was evidhat young deaf people quickly
mastered the controller, being accustomed to digital techeslogihile older users needed more

training and attention.

4.3.4.2 Test session details

The operator started the test session manually followirthebrocesses set down beforehand and

collected the completed questionnaires.

A complete session required an hour and half to gather feettoackour signing deaf individuals.
The adopted procedure was the result of previous experience of tssbj@ssessments being
applied to this particular test. For each session, theipants were invited to sit in the assessment
room where RAI specialists provided them all the necessautgrations concerning the use of the
remote controller, registration, the purposes of the tadttlze methodology that would be used to
consolidate the testers feedback and obtain results frofis explanation and training activity
involving the four signing deaf people required about thirty minite®mplete. After that, three of
them left the room and the test was undertaken the firsomeEach individual test took about

fifteen minutes to complete.

A test session was planned in the morning and two in teeafin.
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4.3.4.3 Participant profile

The test was undertaken by signing deaf people (deaf persons whsignghg as their main

language).

There were thirty-eight participants in the test. The datkected is considered enough to outline
trends on a statistical basis. To allow for a compreheraiadysis it was decided to invite a
heterogeneous group of individuals to participate in the testteBhgroup of users was composed

of people with different age ranges:
Range A: under 25
Range B: from 25 to 50
Range C: from 50 to 70

All participants were accustomed to the traditional Italidgn slanguage service on TV

programmes.

Among the testers there were different levels of skidomputer and mobile devices technology

but they were all at least able to use the basic funatibagemote controller.

4.3.4.4 Analysis of the results

The report on this test points out various aspects, firall ¢fie global results for each question are
presented, then the tester feedback is used to idembi§g theeds of the user that are based on their

age range.

On the questionnaire the tester is requested to provide perstoratation such as their gender,
age, and family situation etc. This additional data caruded for further analysis, making it

possible to define different tester profiles, for exampléherbasis of gender, education level, etc.

This will potentially allow default parameters to be defi for a user’s television receiver. During
initial setup the receiver could ask the user to input #gerrange, gender etc., in order to identify

a corresponding stored profile and consequently set the coregghgipreferences.
The results obtained are as follows:
Question 1

Translation: While you are watching TV, do you find it useful tavéh a sign language

interpreter on the screen?
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1. It would be very useful
2. It would be useful
3. It would be slightly useful

4. It would not be useful

Question 1 Globa Range A <2 RangeB 25t |RangeC >t

50
Response 26 69 % | 13 72 % 8 67 % 5 62 %
Response 2 10 26% 5 28 % 4 339 1 13 %
Response 3 2 5% 0 0% 0 0% 2 25 %
Response 4 0 0% 0 0% 0 0% 0 0%

Table 1: Responses to Question 1

Comment: Almost all the people involved in the test gave a positivavan to question one. The
sign language interpreter on the screen is considered usefefyouseful. Table 1 shows that the
demand for a sign language interpreter is homogeneous among the ipgopled in the test

sessions in all the age ranges considered.

Conclusions: The presence of a sign language interpreter on the screeryisiseful for Italian

signing deaf people.
Question 2

Translation: Which is your favourite solution regarding the posiifahe interpreter window on

the screen?
1. bottom - right

2. bottom - left

3. top - right

4. top — left
Question 2 Global Range A Range B Range C
Response 1 28 74 % 14 77 % 8 66 % 6 75 %
Response I 18 % 3 11 % 2 17 % 2 25 %
Response 3 8% 1 6 % 2 17 % 0 0%
Response 4 0 0% 0 0% 0 0% 0 0%

Table 2: Response to question 2
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Comment: Almost all the people involved in the test preferred thadrd bottom — right position

for the interpreter window. The table shows clearly that theotvot left position was the next most
preferred position. Only a small percentage of users (8 Y@atedi a preference for the top — right
position. Users commented that the preferred interpretetidocdepends on the main programme

content. For example, sometimes the results of the sptrhaswappear in the bottom right corner.

Conclusions: The preferred position for the interpreter window is bottonight.r For the video

signing decoder/receiver, this position should be adopted asfthét gmsition.

Question 3

Translation: Would you like to freely set the position of titerpreter window on the TV screen?
1. It would be very useful
2. Itwould be useful
3. It would be slightly useful

4. |t would not be useful

Question 3 Global Range A Range B Range C
Response 1 31 81 % 16 89 % 11 92 % 4 49 %
Response 6 16 % 2 11 % 1 8 % 3 38 %
Response 0 0% 0 0% 0 0% 0 0%
Response 4 1 3% 0 0% 0 0% 1 13 %

Table 3: Responses to question 3

Comment: Almost all the people involved in the test gave a positivevanto question three; users
found the ability to control the position of the sign language irgégpion the screen very useful or
useful. The opinion is homogeneous among the participants reggrdfetheir age. Users
commented that some programmes give scores, subtitles ai ungefmation in a corner of the
screen. The feature under analysis is considered very impdr&ause it can improve user

comprehension and viewing experience.

Conclusions: People involved in the test found very useful the invesitgd¢ature. Suggestion:
The user should be able to set the interpreter window positenatopy on a specific button easily
detectable on the decoder remote controller. A four directiorterbutas suggested by the people

interviewed on occasion of the test sessions.
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Question 4

Translation: Please, set the interpreter window size on thesctden in front of you using the

remote controller.
1. preferred size: 10 %
2. preferred size: 20 %
3. preferred size: 30 %
4. preferred size: 40 %
5. preferred size: 50 %
6. preferred size: 60 %
7. preferred size: 70 %
8. preferred size: 80 %
9. preferred size: 90 %

10. preferred size: 100 %

Question 4 Global Range A Range B Range C
Response 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 3 2 5% 2 11% 0 0% 0 0%
Response 4 12 32 % 10 56 % 1 8 % 1 13 %
Response 5 20 52 % 6 33 % 9 759 5 62 %
Response 6 4 11% 0 0% 2 17 % 2 25 %
Response 7 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 10 0 0% 0 0% 0 0% 0 0%

Table 4: Responses to question 4

Comment: In order to evaluate and compare results obtained using diffeceecen dimensions, a
viewing distance corresponding to 8 H was set, i.e. 8 timedeight of the screen (BBC R&D
White Paper —Results of a survey on television viewing distanc®l.E. Tanton). This viewing

distance takes into account the viewing habits of the rted&n users.

On a 14" screen the chosen interpreter size was 50 % or(#€sponses 5 and 6), this means that

the sign language window covered about one-half of the screen.
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Furthermore, considering the results on the basis of theahtfage ranges, the preferred window

size increased with age. As shown in Table 5, in age 1@ri2f&% of the users preferred a window

covering 60% of the main programme.

In the free text field present for each question, mangnestuggested adopting a sort of chroma-

key solution for the interpreter. In this way at a givenrprigter size, removing the background of

the sign language window would preserve a bigger proportion ofidie programme.

Conclusions: Most of the testers involved in the test with a 14” TV tbet preferred interpreter

window dimensions corresponding to 50% or 40% of the TV screen.

Question 5

Translation: Please set the interpreter window size on thec28eén in front of you using the

remote controller.

1.

8.
9.

10. preferred size:

preferred size:
preferred size:
preferred size:
preferred size:
preferred size:
preferred size:
preferred size:
preferred size:

preferred size:

10 %

20 %

30 %

40 %

50 %

60 %

70 %

80 %

90 %

100 %
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Question 5 Global Range A Range B Range C
Response 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 2 5% 2 11 % 0 0% 0 0%
Response 4 20 53 % 13 72 % 5 42 % 2 25 %
Response 5 11 29 % 2 11 % 4 339 5 62 %
Response 6 5 13 % 1 6 % 3 25 % 1 13 %
Response 7 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 10 0 0% 0 0% 0 0% 0 0%

Table 5: Responses to question 5

Testers involved in the test were able to see and understhndf the sign language
interpretation when the interpreter window covered about 40% of hioéevecreen. Taking into
account the responses to the previous question, it is possibldine augeneral trend: the preferred
percentage of the area of the screen covered by the atmrgrindow decreases when the screen

Size increases.

Considering the results on the basis of age range, therpeefgeindow size increases with age. As
shown in Table 5, moving from age range B to age ranger€ iha significant tendency to prefer
a larger interpreter window size. In range C most of ubers (62 %) preferred an interpreter
window that covered 50 % of the screen. Older users tepdefer a wider interpreter window,

probably due to a physiological reduction in viewing ability veite.

In the free text field present for each question, mangrestuggested adopting a sort of chroma-

key solution for the interpreter.

Conclusions: Most of the testers involved in the test with a 28” stré¥ in age ranges A and B
preferred an interpreter window with dimensions corresponding to #eofithe whole screen, for

age range C the preferred dimensions corresponded to 50% ofdém.sc

Question 6

Translation: Please set the interpreter window size on theset&én in front of you using the

remote controller.
1. preferred size: 10 %

2. preferred size: 20 %
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3. preferred size: 30 %
4. preferred size: 40 %
5. preferred size: 50 %
6. preferred size: 60 %
7. preferred size: 70 %
8. preferred size: 80 %
9. preferred size: 90 %

10. preferred size: 100 %

Question 6 Global Range A Range B Range C
Response 1 0 0% 0 0% 0 0% 0 0%
Response 2 4 11 % 3 17 % 1 8 % 0 0%
Response 27 71 % 13 72 % 8 67 % 6 74 %
Response 5 13 % 2 11 % 2 17 % 1 13 %
Response 5 2 5% 0 0% 1 8 % 1 13 %
Response 6 0 0% 0 0% 0 0% 0 0%
Response 7 0 0% 0 0% 0 0% 0 0%
Response 8 0 0% 0 0% 0 0% 0 0%
Response 0 0% 0 0% 0 0% 0 0%
Response 1 0 0% 0 0% 0 0% 0 0%

Table 6: Responses to question 6

Users involved in the test were able to see and understdnadf alhe sign language
interpretation when the interpreter window covered about 30%eoivhole screen; Taking into
account the responses to the previous question, it is possibldine augeneral trend: the preferred
percentage of the area of the screen covered by the gtergvindow decreases when the screen

size increases.

Considering the results on the basis of age range, therpabfgindow size increases with age. As
shown in Table 6, in age ranges B and C the preferred inerpvandow size was bigger than in
range A. Older users tend to prefer a wider interpreter wingwabably due to a physiological

reduction in viewing ability with age.

In the free text field present for each question, manyriestegggested adopting a sort of chroma-

key solution for the interpreter.
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Conclusions: The most part of the people involved in the test with a 46" preferred an
interpreter window with dimensions corresponding to the 30% of the shoden.

Question 7

Translation: Would you like to see a sign language interpretgownmobile phone interpreting

a TV programme you are watching?
1. | prefer to see the sign language interpreter on the T@éscr
2. | would like to see it on a mobile phone

3. It would like both solutions

Question 7 Global Range A Range B Range C
Response 1 25 66 % 11 61 % 8 66 % 6 75 %
Response 2 3 8 % 1 6 % 2 17 % 0 0%
Response 3 10 26 % 6 33% 2 179 2 25 %

Table 7: Responses to question 7

Comment: For the most part the testers preferred to see the sign dguarpreter on the TV

screen.

Some testers expressed a preference for response 3 - “| pvetéd both solutions”. This response
requires further analysis. It is difficult to determimehere is a real need for a mobile TV signing
service or if this response was given just to preserve thebiiig of such a service being made

available.

In the free text field, many people reported serious difficwatching a TV programme and

simultaneously following the translation by looking at the mobile phone.

Conclusions: A service that offers the sign language interpretatiora anobile device does not
seem to receive positive feedback when it is aimed atisubg an interpreter window on the TV

screen.

Question 8

Translation: Would you like to see sign language interpretatigroonmobile phone while you

are watching a movie at the cinema?
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1. It would be very useful
2. It would be useful
3. It would be slightly useful

4. 1t would not be useful

Question 8 Global Range A Range B Range C
Response 1 20 52 % 12 67 % 6 50 % 2 25 %
Response 1C 26 % 4 22 % 4 33 % 2 25 %
Response 4 11 % 2 11 % 2 17 % 0 0%
Response 4 4 11% 0 0% 0 0% 4 50 %

Table 8: Responses to question 8

Comment: Almost all the users involved in the test gave a positn@var to question eight. A

service providing a sign Language interpreter on a mobile devemnsidered useful or very useful
while enjoying a movie at the cinema. Table 8 shows thatd#meand for a sign language
interpreter a mobile phone screen aimed to be used atribmaiis homogeneously accepted
among the people of age ranges A and B. Being a quite innosgativiee, people in age range C
are divided about it. One half considers it useful or verjulisehile the other half seems not to be

interested in it.

In the free text field, some users commented that theceecould be provided directly by the
cinema, as happens in some movie theatres in USA whenalbdisplay with subtitles is located

on the back of the seat in front of the viewer.

Conclusions: A service that offers a sign language interpreter on alendbvice aimed to be used
at the cinema is considered very useful because it would alldeaf user to enjoy a movie with

other deaf or hearing people.

Question 9

Translation: Please make a comparison, which do you think ie tirorg, watching the sign

language interpretation on a mobile phone screen or watchingiTdnscreen?
1. Itis much more tiring
2. ltis slightly more tiring

3. There is not any difference
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4. ltis less tiring
Question 9 Globa Range / Range I Range (
Response 1 23 60 % 14 78 % 6 50 % 3 38 %
Response 2 12 32 % 4 22 % 4 339 4 43 %
Response 3 3 8 % 0 0% 2 17 % 1 13%
Response 4 0 0% 0 0% 0 0% 0 0%

Table 9: Responses to question 9

Most of the users involved in the test considered it more tittngyiew the sign language

interpretation on a mobile device than viewing it on TV.

In fact many users reported serious difficulty in followingititerpreter on a mobile phone.

Conclusions: A service that offers sign language interpretation on almdbevice does not receive

positive feedback when it is aimed at substituting the intempvéndow on the TV screen.

Question 10

Translation: Gender:

1.

2.

Female

Male

Question 10

Global

Range A

Range B

Range C

Response 1

23

61 %

11

31 %

6

50 %

75 %

Response

15

39 %

7

39 %

6

50 %

25 %

Question 11

Translation: Education:

Table 10: Responses to question 10

1. Elementary School

2. Middle School

3.
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4. University
Question 11 Globa Range / Range | Range ( |
Response 1 16 42 % 7 39 % 4 339 5 62 %
Response 2 13 34 % 6 33 % 5 429 2 25 %
Response 3 6 16 % 3 17 % 2 17 % 1 13 %
Response 4 3 8 % 2 11 % 1 8 % 0 0%
Table 11: Responses to question 11
Question 12
Translation: When did you become deaf?
1. Born deaf
2. Under 3 years
3. Over 3 years
Question 12 Global Range A Range B Range C
Response 1 29 76 % 16 83 % 9 759 4 49 %
Response 2 6 16 % 2 11 % 1 8 % 3 38 %
Response 3 8 % 0 0% 2 17 % 1 13 %
Table 12: Reponses to question 12
Question 13
Translation: What is your degree of deafness?
1. Hard of hearing
2. Deaf
Question 13 Global Range A Range B Range C
Response 33 87 % 15 83 % 1C 83 % 8 100 %
Response 5 13 % 3 17 % 2 17 % 0 0%
Table 13: Responses to question 13
Question 14
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Translation: In your family where either of your parentd?ea

1. Both parents

2. One parent

3. Neither of them

Question 1 Globa Range / Range [ Range (

Response 1 11 60 % 4 22 % 4 339 3 38 %
Response 2 4 29 % 2 11 % 1 8 % 1 13 %
Response 3 23 11 % 12 67 % 7 599 4 49 %

Table 14: Responses to question 14

To further improve the investigation of the Video Signingviee, the questionnaire has been

slightly modified compared to the previous version reportechim@pendix to deliverable D3.4.

Please find the final updated version used during the tests mgwte in Chapter 10 of this

document.
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5. Tests with a Demonstrator for Clean Audio

By Sven Glaser, Oliver Pidancet, Bettina Heidkamp, Mauitik, Pilar Orero
Partners involved: IRT, RBB, TVC, UAB
5.1 Introduction

Often there is a need to clean up dialogue for listendghshearing impairments to provide Clean
Audio (or Clean Sound) as the original sound is mixed with ambiesg o music. “Clean Audio”
means the “cleaned up” dialogue is delivered without any aigeificant audio components in an
extra audio channel provided by the broadcaster. The DVB starittaxd geveral audio tracks to
be assigned to an MPEG video/audio stream. DTV4AIl will fooughe delivery of Clean Audio

content over traditional broadcast distribution platforms diellite, cable and on-air networks.

Clean Audio is an emerging access service that is expdotde a first step in improving
intelligibility for large user groups of hearing impairecbpke despite the extreme heterogeneity of
hearing impairments. For instance when several personsaona are talking simultaneously a
listener with normal hearing can catch up easily and folloevdiscussions; this is known as the
“cocktail party effect”. Some people are not able to undedsta single person in such an

environment. In this project IRT tries to satisfy the nedfdrost of hearing impaired persons.

Clean Audio cannot be used as a substitute for a hearinGla&h Audio is a service that could be

helpful to many people with a slight or medium hearing impairment

An implementation of Clean Audio by DTV4AIl based on a prdprie IRT solution was

demonstrated at the European Ministerial e-Inclusion Confe9@®in Vienna.

Successive laboratory tests were undertaken by &RBUAB in late 2009 and in spring 2010. The rissul
of RBB’s two pre-tests are documented in Delivezahl. They can be summarised as follows. A mgjorit
of users found remarkable improvements in audjbitirough clean-audio applications, but the redtrdit
show utter satisfaction with the whole set of testerial. Most wide acceptance was in the case whén
smart processing was done, i.e. removal of onlyrag®ed ambient noise or music resulting in neady

impairment in the audio quality of the dialoguEhe samples of clean-audio where a lot of ambient

noise (cheering, applause) had been removed were lesgeatlled by the testers.

The main RBB test incorporating the pre-test findings took piteeNovember, early December

2009. The results of RBBs main test and of UAB'’s testsh&ilpresented in the following sections.

ICT PSP — Pilot Type B: DTV4AIl Copyright © 2010 DTVA4AII Page 27



DTVA4AIl - WP3 — D3.5

5.2 Technological Approach

The focus of the evaluations was audio source material wiseparate dialogue track, i.e. there
must be a technical aid to process the audio material for esgapn of noise and music
accompanying the dialogue. The target was the evaluatidmowf existing techniques can be

applied rather than inventing new strategies for the developoh@etv acoustic audio processors.

Suppressing noise is not the same as eliminating it. In gemeda content with soft music or
noisy floors could be "made clean" much more effectively tiatogue mixed with loud sound
elements. In the latter cases the dialogue suffers foss of speech quality with only limited

success in suppressing the noise parts.

Hence two kinds of strategies could be examined for the hardaoigeaudience. First of all a
reduction only of soft music or noise components could be offerpdtential users for assessment,
as the pre-test showed that the audio processing produceg meigd-free speech. On the other
hand content with loud ambient noise could be processed usingediffevels of attenuation to

evaluate the trade-off between noise reduction and resafiegch quality.

Even without anticipating different kinds of hearing impairmeatanitary result was not to be
expected. Probably some listeners would be bored when theynbesound whilst no one is
talking, some others might prefer a bigger loss in audio qualign noise suppression is better,

maybe only low frequencies are impairing, and so on.

5.3 Test Set-Up and Methodology for the Catalan Language test
The TVC test material/footage was received by IRT atiginning of 2009.

This material in the Catalan language was processe®bydr UAB until end of October 2009.
The processing of this footage was done in the same mantieatassed in the" pre-test in the

German language. Tests were carried out with sevestgbéesons in November 2009 at UAB.
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5.4 Test Set-Up and Methodology for the main test carried ouBBt R
5.4.1 Introduction

As elaborated in Deliverable D3.4 all in all three @léaudio user tests were carried out with the
German Language Demonstrator jointly by RBB and IRT. Two tgsts (April 2009 and
September 2009) involving a limited number (three and fiveerdsly) of hard of hearing testers
were carried out to establish how far the attenuation shoul@hgomain test incorporating the pre-
test findings took place in November/December 2009. RBB providedhtsrial from its archive

that was processed by IRT for all the tests.
5.4.2 Test Set-Up and Methodology

Like the two pre-tests, the main test was also done via@ ¥t was provided to testers. Those
(eight) testers who did not have a DVD player at home ywereided with one by RBB. The DVD
was sent out to the testers orf"20ovember together with a detailed questionnaire including an
introduction to DTV4AIl, Clean Audio technology and, of course, ititainstructions that led
them through answering the questions item by item. The tesingergere asked not to change
hearing aids and head sets but keep their “usual living prooedures” in order to obtain realistic

results.

The DVD was structured into nine sections (“items”). Eaebtien presented a different video
sample in different variations (processed at different lewelgrocessed). Users had to evaluate the
audibility of these variations by comparing “clean” with the unpseed audio output using two

different approaches depending on the respective item:

a) Comparison of two different Clean Audio versions one aft@tleer in a single sample video
(“item”)

b) Comparison of the unprocessed audio with two or three versfatiifferently filtered audio in
a single sample video (“item”).

Sections (“items”) also incorporated tasks (rating with schoatks) about how well a video
sample version could be heard and the recognition of differeetesdn several versions of Clean
Audio.
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5.4.3 User Profiles

The user group consisted of 18 persons, 8 women and 10 men, wibedmgglarticipating in RBB’s
DVB-subtitling test from February 2009 to October 2009. Fivehef¢ had already taken part in
one of the two pre-tests. Once the DVB-subtitle test has dm®iuded we approached all hard of
hearing testers and were very pleased how many testersl dgreske part (69%) in yet another
test. As the table below shows, the test group was quite hetexags as to their degrees of hearing

impairment and as to which assistive devices they used.

5.5 Evaluation and Results

The evaluation was done as follows. Each section comptideast two questions and a marking
task (marking audio/listening quality with school marks). Each item the questions and tasks
were described in detail and finally quantitative and tpiale results were extracted.

For the statistical evaluation of the marks “very good” (1) ‘godd” (2) were grouped as “good”,
satisfactory (3) and sufficient (4) as “average” and “&dafd very bad (6) as “bad”. For each
section the Clean Audioffiltering parameters or levels wisted and from this a conclusion was

drawn for each section (“item”). At the end, an overallobasion was drawn.

Additionally the different degrees of impairment outcome vggaeiped into 0-30, 50-70 and 80-90

in order to consider this criterion in the evaluation ofrdsults.

All the test persons wear hearing aids. One test pergmnauso called ITE device, 14 test persons
used BTE devices. One person used a cochlea implant (“lgarilc— see explanation below:

In-the-ear (ITE) aids have their working parts in
the earmould so the whole aid fits into the ear.

Behind -the-ear (BTE) hearing aids usually have
an earmould, which sits inside the ear. The
hearing aid rests behind the ear and a plastic tube
connects it to the earmould.

A cochlear implant (Cl) is a surgically implanted
electronic device that provides a sense of sound
to a person who is profoundly deaf or severely
hard of hearing. The cochlear implant is often
referred to as a bionic ear .
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The following matrix shows the grade of hearing impairmehteen 18 test persons:

Tester
Grade of hearing | Loss of | ear
impairment hearing 213 4] 5] 6] 7/ 8 9 1p11]12|13|14|15/16[17|18
Low 20-40%| right
left
Average 40-609 right X
left X
High 60-80% right x| x| x| x| x| x
left x| x| x| x| x] x
close to deafness 80'95@ht x| x x x X A A
left X X x| X x| X x X X
Deafness 100% right X
left
degree of impairment outcome 15[ 30| 50| 50| 50( 50| 50|50} 50( 70| 70| 70| 70| 70| 70| 80| 90
Type of hearing
aid 21314/ 5] 6/ 7 8 9 1p11|12{13|{14(15[/16|17/18
ITE Device right X
left X
BTE Device right X x| x]x x| x| x| x x| x| x| x| x
left X[ x| x]x x| x] x| x| x] x| x x| X
Cochlea Implant righ
left
additional assistive devices
213 4[ 5] 6] 70 8 9 1p11|12(13|{14|15[/16|17|18
induction loop X X X x| x| x| x X| X X
head phone X X X X| X
Summary degree of
impairment outcome
degree numbe
0 1
15 1
30 1
50 7
70 6
80 1
90 1
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Item 1:

This sample consists of two identical video segments,irstefdaturing “normal”, unfiltered audio,

the second a Clean Audio version.

Processing method:The video sample can be characterized as having a ntawehlof ambient

noise. It was chosen to investigate if attenuation of amiieisie can enhance the audibility of
dialogue. Here, ambient noise contains a hospital’'s background maiseling soft rumbling,

rustling and footsteps. Most of the appearing audio spectral compomerg not part of dialogue.
Because of that the bigger part of ambient noise could be attdrinatee first pass of the Cedar
processing. The ambient music was a simple tune and its -somglecomponents could be
attenuated (but not completely removed) by lowering the lef/gah® respective fundamental

oscillations.
Question 1:Did you notice any difference between the normal and th€lean Audio version?

The Clean Audio parameters used with this sample were ablicdéor the majority of the test
persons: differences were noticed by 14 out of 18 testdite four found no variation in the two

versions.
Question 2:If yes, could you hear the dialogue in the Clean Audio veim better?

Twelve out of those 14 testers replying found that they cowddthe dialogue in the Clean Audio
version better. The remaining two testers who were ableiffierehtiate could not hear any
improvement. One of them noted that audio worsens witArnChudio, one that there was no
improvement. These facts complement the finding of Questiertte Clean Audio parameters

used with the Item 1 sample work effectively for a majavityhe test persons: twelve out of 18.
Summarizing:

For 66.7% of all testers the Clean Audio version brought anowepnent in audibility. For 5.6%
each it either made no difference or there was even aletgoin with Clean Audio. 22.2% of all

testers were not able to identify the Clean Audio version.

Marking: Please rate with a school mark how well you could hear thel€an Audio version

(1=very good...6=very bad).

50.0% of all testers evaluated the Clean Audio (CA) warsis “good to very good”, 50.0% as
“average”. These marks support the conclusions of question 2: dadf of the testers could agree

on the Clean Audio parameters used with this sample.
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Answers | in %
Good to very good 7 50.0%
Average 7 50.0%
Bad 0 0.0%
14 100.0%
*note*

Good to very good: 1-2
average: 3-4
bad: 5-6

Degree of impairment:

66.7% of the people having a degree of impairment of 0-3@ wable to differentiate and were

judging the Clean Audio as “good to very good”.

Within the degree of impairment of 50 to 70 46.2% of the pepulged the Clean Audio as
“average”, while 30.8% found it “good to very good”. The remainindlZ3were not able to

differentiate between the two versions.

All testers having a degree of impairment of 80-90 receghdifferences between the versions and
judged the Clean Audio also as “average”. This leads tolesion that the Clean Audio level is
quite satisfying across the different levels of hearing impent while it is judged better by those
who can hear better (0-30).

Comments of testers:

Testers commented the Clean Audio version of this fiesh ivery differently. Some judged it as
well working, that background sounds were faded back, and speecfekvéo be much clearer.
Others stated problems in differentiating the two versiondfzrefore in judging. A few, however,
were simply not able to distinguish between Clean Audiothadnormal version. For some the
dialogue did not benefit from the filtering, Clean Audio was gdigs being too artificial. In a few
cases testers stated that they even heard worse Giglie Audio version, the speech was felt to be

too much in the foreground.
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Conclusion item 1:

As the musical was left audible in the Clean Audio versiba,difference in the sound did not
become apparent to the testers until the speakers begemg.talhe piano tones during the last 2
sentences were additionally filtered with a narrow band fileng the processing totdotopeas
the results with only cedar-processing were not satisfac&pgech quality suffered from this
difficult passage because of similar spectral componeritgeivoices and in the background music.
Probably for some listeners only the sequence with the pians teag their focus for scoring,

when the voices became artificial.

Item 2:

As for Item 1, this sample consists of an unfiltered asdigment and a Clean Audio version. In
this sample only female voices appear which have a diffdrequency responses compared to

male voices.

Processing methodin this video sample the dialogue is mixed with music angicty birds, with
the help ofizotopethe latter could be eliminated nearly completely. Aditmhal reworking using
the Cedar processor was necessary. For the effectiveuatiten of the music components band-
elimination filters were used. This resulted in slightlinted speech. The aim of the ltem 2 sample
processing was to investigate how tainted speech and aniveffeattenuation of ambient

components can be traded off.
Question 1:Do you notice any difference between the normal and the €in Audio version?

Differences were noticed by 11 out of 18 testers, slightlyentiwan half of the testers, while seven
found no variation between the two versions. Compared to Itehreievl 4 testers out of 18 heard a
difference this number is slightly lower. This could be ancemibn of the sample being slightly
more complex, having especially higher frequencies of ambiese nocluding clattering dishes
and singing birds which might influence speech overtones. Ontibelwnd it is interesting to note

that item 8 features a quite similar example but gave rbattbr results.
Question 2:1f yes, could you hear the dialogue in the Clean Audio veien better?

Only five out of the 11 testers who had noticed a differéndbe two versions found that they
could hear the dialogue in the Clean Audio version better. Siteofl1 could not hear the Clean
Audio version better, four of them judged both versions equally gmaodtwo the clean audio

version worse than the unfiltered version.
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Summarizing:

For 27.8% of the 18 testers the Clean Audio version brought an inmpeowen audibility, for
22.2% it made no difference while 11.1% even noticed deteriorati@udibility with Clean
Audio. 38.9% of the 18 testers were not able to identify tharChaudio version.

Results of marking:

The task here wasPlease rate with a school mark how well you could hear thel€&n Audio

version (1=very good...6=very bad).

Answers |in %
Good to very good |6 50.0%
Average 5 41.7%
Bad 1 8.3%

12 100.0%

50.0% of all testers rated the Clean Audio version as “googery good”. In turn, only 8.3%
marked the filtered audio as “bad”. With altogether 91.7%ethe a broad majority of people
actually stating that the Clean Audio version is satigfyvith more than half of them having been

able to hear it good to very good.

These numbers are much more positive than the results etabataive for question 2 where less
than 286 of all 18 testers had stated that the Clean Audioaensias better for them. This could
be due to the fact that all testers had to mark thanChudio version not only those who had

perceived a difference with the Clean Audio version as istgqre2.

Degree of impairment:

Only 33.3% of the testers having a degree of impairmer®t-8® were able to differentiate the

Clean Audio from the unfiltered audio. They judged the Cleadid\as “good to very good”.

Within the degree of impairment of 50-70, 21% of the tegigiged the Clean Audio as “good to
very good”, another 36% found it “average” while only 7% judged fbadg”. The remaining 36%

were not able to differentiate the Clean Audio from the taméd audio.

Only half of the testers having a degree of impairmer80e90 were able to differentiate the two

versions and they judged the Clean Audio version as “good to wed/.g
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These results seem to show that, in contrast to the preéwrasiple, the tested type of
filtering/Clean Audio is in this case especially suited pe@ople who have a grade of hearing

impairment of 50-70 but not for those whose hearing is better or worse

Comments of testers:Again, testers’ comments were very varied. For instameeperson found

the unfiltered audio generally better, one person statedhinaudibility of the dialogue got worse
with Clean Audio while another stated that with Clean Audhe “speech is in foreground but
sounds tinny”. Although several testers found the two versions teadistinguish, most of the

commenting persons noted that the music was softened andatbguei appeared cleaner with
Clean Audio.

Conclusion item 2:

The conflicting and inconsistent comments underline the divesgts of the marking process and

of questions 1 and 2. A lot of subjectivity seems to come in.

Like the processing on item 1, the narrow-band portions of the musitg speech were first swept
by thelzotopenotch filters. When no one was speaking, the noise of the disigethe music were

kept audible. The whole dialogue came with soft music strakelsambient sounds containing
lower frequencies. Both were removed quite well, probablyrilesing low frequency noise gave

the "tinny" impression.

Item 3:

Again, a video segment was repeated, first with unéitteaudio, then in a Clean Audio version. In
this sample the voice originates from a radio broadcasirfegtin the video, so that there is no lip

reading support.

Processing method:At the end of this video sample loud applause appears ansl istarfering
with the voice of the radio host. That's why the signal-tseaaatio is much lower than in Iltem 1 or
2. The aim is to evaluate if a moderate attenuation vaflyliambient noise can improve the

audibility of dialogue for members of the target group.
Question 1:Do you notice any difference between the normal and the €in Audio version?

Differences were observed by 13 out of the 18 testers whéemithat only five persons found no

variation in the two versions.
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Question 2:If yes, could you hear the announcer in the Clean Audio vsion better?

Only three out of the 13 testers who did notice a differentieeinwo versions found the dialogue
in the Clean Audio version more audible. Of the remaining ter, dould hear both versions
equally well and five thought the audibility of the clean audgdosion worse than the unfiltered

version.
Summarizing:

Only for 16.6% of the 18 testers the Clean Audio version brougimprovement in audibility.
The people who benefit from the Clean Audio version are thaslgleutnumbered by those who
found no improvement. For 27.8% of the testers Clean Audio mad#ffecence in terms of
audibility and for another 27.8% of the testers there was everiatation in audibility with Clean

Audio. A further 27.8% of the testers were not able to ifiettie Clean Audio version.
Results of marking:

The task here wasPlease rate with a school mark how well you could hear thel€&n Audio

version (1=very good...6=very bad).

Answers |n %
very good to
good 3 23.0%
Average 5 38.5%
Bad 5 38.5%
13 100.0%

Only 16.7% of the 18 testers rated the Clean Audio versiotvexy good to good”. Adding
percentage to that of the persons who rated the Clean Audiovas “average” the percentage of
the testers who found the Clean Audio version to be satisfyingaaptable is 44.4%. This is only
5.5% higher than the number of testers who were not satigfiktdthe Clean Audio version
(marking it “bad”). The proportions of the positive responsesy(genod down to average) are
more or less in line with the results of Question 1 andd®vever, some of the testers who were
not able to differentiate the two versions may additionally hated the Clean Audio version as
“bad”.

Degree of impairment:

66% of the testers having a degree of impairment of 0-30 vdzdadifferentiate the two versions

but one half of them judged the Clean Audio as “bad” the otheasidgood to very good”.
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Within the degree of impairment of 50-70 only 15% of the 13 testencerned judged the Clean
Audio as “good to very good”, another 38% found it “average” and 23%e¢udgas “bad”. The

remaining 24% were not able to differentiate the two versions.

Only 66% of the testers having a degree of impairment of 8@&tynized differences between the
two versions and half of those 66% judged the Clean Audio as thadither half as “good to very

good”.

Comments of testers:The comments reflect the negative tendency of the tesbgigions
described above. Both versions are described as having bépeedh by some testers, while others
found the unfiltered speech clear despite the loud ambierg.nbie quality of the Clean Audio
version is again described as bad but a few improvementsnetoed, like a softer sound, less

noise in the voice from the radio and a more natural femade voi

Conclusion item 3: The results for this item seem to show clearly that teeets’ demands were
not met in this sample. In this item it was not possible topterely remove the ambient noise
without partly destroying the quality of the speech, i.e.esmwmise components remained audible.
Obviously a partial removal of ambient noise results matige impressions. The example provided
was characterized as unnatural and also as no bettehthangrocessed versions of items 1 and 2.
Furthermore it was remarked that none of the speakers vatioée wvhilst talking (no lip reading
was possible), other samples partially show the speakers Viegntalk. This leads to the
conclusion that problematic background noise should not be removedwiaEeeptable result can

be achieved.

Obviously loud ambient noise in the original soundtrack decreaseptance of the processed

version which has either incompletely removed noise or poor gudiity.

Item 4:

This sample consists of three identical video segmentsidpairiferent audio versions: the first

unfiltered, the second Clean Audio version 1 and the thedrCAudio version 2.

Processing method:Similarly to Item 1, in this sample a lot of indoor ambiantse in present,
while the level of background music is relatively high. Fora@léudio version 1 an automated

filtering approach was chosen (Cedar). For Clean Audio vetsithe procedure described above

ICT PSP — Pilot Type B: DTV4AIl Copyright © 2010 DTVA4AII Page 38



DTVA4AIl - WP3 - D3.5

was complemented by manually processing spectral componehts wiusic. The aim of the Item
4 sample processing is to investigate how different le¥gdsozessing effort can be traded off.
Results of marking:

The task here wasHow well could you hear the different versions? Pleaseate with a school

mark (1=very good...6=very bad).

Answers in %
first second first second
Clean Clean Clean Clean
Audio Audio Audio Audio
Normal Version |Version |Normal |Version Version
very good to good |4 7 11 22.2% 38.9% 61.1%
average 11 9 6 61.1% 50.0% 33.3%
bad 3 2 1 16.7% 11.1% 5.6%
18 18 18 100.0% |100.0% 100.0%

Taking into account only the marks “very good to good”, the seconch @ledio version is judged
to be the best with 61.1 %. With 38.9 % of the votes tis¢ @lean Audio version is judged to be

guite good while the unfiltered audio only reaches 22.2 % of thess wotthis comparison.

In contrast, when considering just the votes for “averade?, formal and unfiltered audio is
judged best with 61.1 % of the votes.

The second Clean Audio version also got the best resulesnrs tof the mark “bad”: While the
normal and first Clean Audio versions received 16.7 % and 1bddamarks, the second Clean
Audio version received only 5.6%.

Question: Does one of the Clean Audio versions sound exceptional plessor displeasing?

The testers’ judgement was quite varied: five testers founed first Clean Audio version
exceptionally pleasing and six testers found the second Cladin #ersion exceptionally pleasing.
Two other testers, however, judged the second Clean Audio versiexcagtional displeasing,

which in the end shows a proportion of 5:4 in support of ClaadicAversion 1.
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Degree of impairment:

66% of the testers having a degree of impairment of 0-3Gegudlge normal audio as “average”,
while another 33% found it “good to very good”. Both Clean Audisieeis were equally judged
“good”. This shows that for people with a lighter hearing impant the Clean Audio versions

bring a clear improvement.

Within the degree of impairment of 50-70 54% of the testeiggd Clean Audio version 2 to be the
best version, with “good to very good” marks, while Clean Awgrsion 1 and the unprocessed

audio were “average” only.

Of the testers having a degree of impairment of 80-90 3@feld Clean Audio version 2 as “good

to very good”, while 66% found both Clean Audio version 1 and theacaudio “average”.

Comments of testers:

Once more, the various versions were described very differéftiigre was only one comment
concerning the “normal” audio, describing it as being “muffladti having too much bass. Clean
Audio version 1 was described as sounding “tinny” with the vdieeng too much in the
background, while others stated this version was “more understahdatlipleasing because of its
“brighter sound”. Clean Audio version 2 is described diffdyeas well, comments included,
“trebles are too much in foreground”, it is sizzling, it Hbkirred speech” but it lacks ambient

noise and is therefore “more pleasing”.

Conclusion item 4:

Here two different levels of processing were presentedilyficCedar only, secondly with a

preceding spectral processing, again manually donelzgtbpe

The nearly non-impairing additional use of tzetopenotch filters was recognized with slightly

more favourable votes.

The Cedar processing was applied excessively but the preddtingrocess withlzotopewas

recognised by the testers anyway.
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Item 5:

As for Item 4, here a video segment is repeated, firsirdiltered version, then two different Clean

Audio versions.

Processing methodThe main features here wdmud and sudden indoor sounds like barking and
yelling on the one hand and normal speech of varying volumeslevethe other. Sudden sounds
(barking) during speech and during speech pauses were attematitedss intensity in Clean

Audio version 1 and with more intensity in Clean Audio version 2
Results of marking:

The task here wasHow well could you hear the different versions? Pleaseate with a school

mark (1=very good...6=very bad).

Answers in %
first second first second
Clean |Clean Clean Clean
Audio | Audio Audio Audio
Normal | Version | Version | Normal |Version |Version
very good to good 5 6 6 27.8% |33.3% |33.3%
average 8 7 7 44.4% | 38.9% 38.9%
bad 5 5 5 27.8% |27.8% 27.8%
18 18 18 100.0% | 100.0% |100.0%

In contrast to the previous example, the first and the sectwah Gwudio versions have the same
results for “very good to good”, “average” and also for “bad”. Heeveboth are judged slightly
better in the marking category “good to very good” than the abwarsion. The most significant
marking here is 44.4% “average” for the unfiltered audio, vigc5.5% more than for each of the
Clean Audio versions. Summarizing, the marking suggests tbaClgan Audio versions are not
perceived by the testers to have a clear advantage oveoth®l audio which is even judged

slightly better (a lower percentages of “bad” marks).

Question: Does one or both Clean Audio versions sound exceptional pleasmgdispleasing?

In contrast to the marking results, the testers’ judgememt $leows a tendency against normal
unfiltered audio, only one person found it pleasing and two tegsigged it as being displeasing.

What is in line with the marking is the fact that both &leAudio versions are again judged
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similarly: version 1 has four votes for “pleasing” and one "flispleasing”, version 2 five for

“pleasing” and two for “displeasing”.

Degree of impairment:

Within the group of people having a degree of impairméot30 33% judged Clean Audio version
1 best, as “good to very good”, while version 2 and the unpratessdio were found to be

“average”.

Within the degree of impairment of 50-70 Clean Audio versiona2 judged best, having 33%
“good to very good” votes, while Clean Audio version 1 got “bawirks from 42% of the testers

and the normal audio was judged to be “average” by 42% of teeses

The testers having a degree of impairment of 80-90 juddednCAudio version 2 best, as

“average”, while version 1 and normal audio were judged ttad".

Comments of testers:

The unfiltered audio was again described as being mufflddhaving too much bass, while another
person found the ambient noise too loud but, compared to the Clean Audansefrsgaving a
realistic sound. The comments for Clean Audio version 1 ace amore differing widely, and
include its volume is “too low”, changing into a brighter sound bfitiehtly attenuating the
ambient noise. The testers found Clean Audio version 2 to haificial but clear” speech and that
it has distorting shouts, while another person commented traiueé now hear short words very
well. Further comments were: “noise is nearly absent” buwtiheme now is “even lower”. One

tester found that Clean Audio version 2 provided no enhancemandlibility at all.

Conclusion item 5:

Summarizing all the results and comments above, the advarft&jean Audio is less convincing
in this example: The marks even show a preference for Noandib. The comments are too
diverse to draw a generic conclusion. As to the grade oinlgeianpairment in relation to the results
it seems that those with a lower grade of hearing impairahersee an improvement with Clean
Audio version 1 while those with a weaker hearing capalpligfer Clean Audio version 2.
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This scene had several noise pulses (steps, strokes) irs paspeech and only a rather quiet noise
floor during speech (less than in items #1 and #2) had sujweressed. Only in a short dialogue

sequence was the suppression of noise, that of a dog barkingasive modification.

Again the problem of the trade-off between realistic presem and attenuation with better
understanding arises. The excerpt showing a dispute suffers mamystrppressed noise whilst
viewing a fight. This result affirms the basic idea tG&an Audio should not be an on/off feature,
but it should be scalable by the viewer. As with item 3 soméopsrof the video were too difficult

to make “clean” and therefore are best left unprocessed.

Item 6:

Here, in contrast to the previous items, the differentaudisions (one unfiltered and three Clean
Audio) are consecutively arranged within a continuous video steeadmot as repetitions of an

identical video segment with different audio tracks.

Processing method:The attention in Item 6 is on analysing the successltefifig very loud
ambient noise. Here, in contrast to Items 4 and 5, thrderelit Clean Audio versions were
produced. Investigation is of the trade-off between deditering and the loss of audible
information. The latter is especially challenging becausen dee people without a hearing
impairment the voice of the reporter at the end of theesée hard to hear. Item 6 is not built of
repeated sequences but of a continuous stream, so that thihdinesters cannot remember certain
speech contents, which is problematic when the hearing innqomesSthe previous segment was
better than the current. Clean Audio version 1 was done by ruar@aglar process twice, Clean
Audio version 2 was additionally passed through a broadband bamdalon filter and for Clean
Audio version 3, Clean Audio version 1 was complemented withdalitional pass througbedar

system.

Question 1: How well could you hear the dialog within each segmentPlease rate the

different segments with a school mark (1=very good...6=very bad).
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Answers in %
first second |third first second | third
Clean |Clean |Clean Clean Clean Clean
Audio |Audio |Audio Audio Audio Audio
Normal | Version | Version |Version |Normal |Version |Version |Version
very
good to
good 2 4 3 0 11.1% |22.2% 16.7% 0.0%
average |4 3 6 8 22.2% |16.7% 33.3% 44.4%
bad 12 11 9 10 66.7% |61.1% 50.0% 55.6%

18 18 18 18 100.0% |100.0% |100.0% |100.0%

It is particularly noticeable that the marking “bad” showghkist values for each version. Clean
Audio version 2 has the best “acceptable” (average tog@oy) result: 50.0%. All other versions

show less than 50% acceptance.
Question: Which Clean Audio version sounds agreeable?

Mostly agreeable is Clean Audio version 1, regarding thee&ahle” attribute it has 6 votes for
and only one against. With the exception of Clean Audio versi@wvates for and 2 against), the

other versions have a negative agreement ratio.

Degree of impairment:

Within the group of people having a degree of impairment®® the normal audio was judged as

“bad”, while Clean Audio versions 1, 2 and 3 were all judgacfage”.

Within the degree of impairment of 50-70 all four audio me1s were judged as “bad” in contrast
to all previous items which had more differentiated gradietyveen the versions. Clean Audio
version 3 got the least bad marks with 46% of testers judgitayerage” versus 54% judging it
“bad".

Those testers having a degree of impairment of 80-90 judged Bl&dio version 2 the best but

only as “average”, the other versions were judged as “bad”.

Comments of testers:
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Only one person commented the unfiltered audio, he found the nmgsioud. Another person

found the speech of Clean Audio version 1 “good to hear” andntiséc noticeably quieter. For

Clean Audio version 2 testers gave two contrary comments: oicedhthat the speech is too quiet,
the other found the “speech too accentuated and sizzling” and soainded artificial. The remarks
regarding Clean Audio version 3 are all quite negative. Speeghds unclear sometimes, is
generally too sharp and brings unpleasant noise, while anotker fimsnd the speech softer but
nevertheless harder to understand.

Conclusion item 6:

In this example the results each of the Clean Audio versiomselatively poor. However, taking
into consideration all the quantitative and qualitative restifte most positive feedback goes to

Clean Audio Version 2 but only for those testers with a gohdearing impairment of 0-30.

Some portions of this sequence were not easy to listen tovétke no hearing impairment, as the
ambient noises, cheering and applause, were very loud. Camparell the other samples,
including the unprocessed ones, the processing results were quitd.@oafter processing the
remaining noise floor was louder than in other unprocessed ifEmesquite low subjective votes
(only sometimes, reflecting only small improvements in audypiire representing this well. Iltem
6 had no repetitions, the movie just continued whilst togghegdifferent versions. This approach
should give rise to different results because the testers not able to remember as much of the
dialogue when it was not repeated. The same test, butepi¢hitions was done in Item 7. The first
"cleaning" step was preferred slightly; further degreeieaning” were not preferred. During the

whole excerpt the speaker was not shown (so no lip readingosagle).

Nowadays technologies for Clean Audio for very difficult and plemx audio situations are limited,
this is proven here. Sometimes the intention of the movieéctdir is not to have all the spoken
understood. This could be another limitation for applying Clean Addidhese cases no Clean
Audio process should be applied.

Item 7:

This sample consists of four identical video segments fegtulifferent audio versions: the first
unfiltered, the second Clean Audio version 1, the thirdrChadio version 2 and the fourth Clean

Audio version 3. Again a lot of background noise occurs and th&exsezannot be seen.

ICT PSP — Pilot Type B: DTV4AIl Copyright © 2010 DTVA4AII Page 45



DTVA4AIl - WP3 — D3.5

Processing method:All samples in Item 7 were processed in the same agathose of ltem 6.
Similar content was used but here the same sample was shpeatedy with the different

versions.
Results of marking:

The task here wasHow well could you hear the dialog within each segment?lease rate the

different segments with a school mark (1=very good...6=very bad).

Answers in %
first second | third first second |third
Clean |Clean |Clean Clean Clean Clean
Audio |Audio |Audio Audio Audio Audio
Normal | Version | Version | Version | Normal |Version |Version |Version
very
good to
good 3 6 4 2 16.7% |33.3% 22.2% 11.1%
average |4 1 6 10 22.2% |5.6% 33.3% 55.6%
Bad 11 11 8 6 61.1% |61.1% 44.4% 33.3%

18 18 18 18 100.0% |100.0% |100.0% |100.0%

Just considering the marks for “very good to good”, in this itdeaiC Audio Version 1 receives
the best marks. However, with 33% this tendency is not veopg Combining “very good to
good” and “average” as an “acceptable result”’, Clean Audision 3 takes the lead with 66.7%
acceptance and Clean Audio Version 2 comes second with Hcééptance. Most “bad” marks
go to the normal unfiltered version and Clean Audio Version h with 61.1% of testers judging
them as bad. Going by “acceptability” the statistical vakiesv better results the more filtered the
audio is. However, the first Clean Audio version has mudtteibeesults in terms of good and very

good votes.
Question 2:Which Clean Audio version sounds agreeable?

Mostly agreeable is Clean Audio version 1, it has five wéoe and only one against. All the other
versions have an even (unfiltered 2:2) or negative agreemen{2aifor Clean Audio version 2
and 2:4 for Clean Audio version 3).

Degree of impairment:
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Within the group of people having a degree of impairmend-80 Clean Audio Version 1 was
judged the best but only as “average”, while all the othesimes got worse “average” and “bad”

marks.

Within the degree of impairment of 50-70 Clean Audio versiora& jwdged the best version with
31% for “good” but 61% for “bad”, in contrast to Clean Audio verstonith 23% for “good” but
only 46% for “bad”. Another important part of this undecided Iter€liean Audio Version 3 with

54% for “average” and only 15% for “good”.

The testers having a degree of impairment of 80-90 ratedt¢hnisdadly; all versions were judged

as “bad”.

Comments of testers:

This time there were no comments on the normal audio. CledioArersion 1 was evaluated as
having a “good differentiation of speech and ambient noise”. Gledlio version 2 was described
as sounding “too sharp”. Clean Audio version 3 was evaluateghbytester as having a “good
differentiation of speech and ambient noise” but others found tleelspmclear, wavering and the
ambient noise too loud. Other comments were that the speakdéck is too low and altogether the
sound is too artificial. These comments question the relatiyebd “acceptable” marks in the
above table.

Conclusion item 7:

The results show a slight preference for Clean Audio versi@amsi2 (which does not mean these
versions are judged as good and very good, but as average fgirggtid.ooking at the grade of
hearing impairment this impression is reinforced but maiohtiose having a hearing impairment
with grade 0-30 who found these versions “satisfying”. For thade avhearing impairment of 50
to 70, Clean Audio version 3 is the best, however, it is prdged as “Satisfying to sufficient”.
Others who have a more severe hearing impairment founddtaptable. Unfortunately Version 3
has bad values in the question on its agreeabilitysterlito and also the comments on it do not

show much positive feedback.

In contrast to Item 6, where a continuous sequence was nghad item the same excerpt was used
for the unprocessed and the Clean Audio versions. The processddo produce the Clean Audio
versions was the same as in Item 6. As a result thisstows that repetition of the same excerpt or
a continuously played scene causes no difference in the ragne test users. Again, during the
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whole excerpt the speaker was not shown (no lip reading was pys®eicause of the same

processing as in Iltem 6 only small variations in thengatifor items 6 and 7 could be found.

Item 8:

This sample consists of two identical video segments. TheHaving “normal” unfiltered audio,
the second a Clean Audio version.

Processing method:The attenuation of the background music was difficult here becalugs
spectral similarity to the voices. Only in speech pausas it applied with high intensity. The
results from the Clean Audio pre-tests are utilized for aiadyif attenuation in speech pauses can

result in better or more pleasant hearing impressions.
Question: Do you notice any difference between the normal and the Cleaudio version?

Differences between the audio versions were noted by 14 ol df8 testers while four found no

difference in the two versions.
Results of marking:

The task here was:If yes, could you hear the dialogue in the Clean Audio vemsin better?
Please rate with a school mark how well you could hear the €n Audio version (1=very
good...6=very bad).

Answers  n %
very good to
good 11 78.6%
average 2 14.3%
bad 1 7.1%
14 100.0%

The Clean Audio version of Item 8 was judged to be pretty goolg, 7.1% of testers rated it as
“bad”. For 78.6% of the testers it was “good to very good” whiedkans for them it was a clear
improvement on normal audio.

Degree of impairment:

66% of the people having a degree of impairment of 0-30 werdabiferentiate the two versions
and all of those 66% judged the Clean Audio as “good to very good”.
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Within the degree of impairment of 50-70 54% of the testersefidige Clean Audio as “good to
very good”, another 15% as "average” and 8% judged it as “Bd®¥.remaining 23% were not

able to differentiate between Clean Audio and normal audio.

All of the testers having a degree of impairment of980recognized differences between the

versions and judged the Clean Audio as “good to very good”.

Comments of testers:

Here for the Clean Audio version one can find two contraoygs of comments: for some testers,
the speech and ambient noise sound choppy and distorted. Otherdestdrhear the speech better

and clearer and found it “well-balanced” through a “lowerebiant noise” level.

Conclusion item 8:

The positive statistical marking values for the Clean Audision are reinforced when looking at
the grades of hearing impairment. The Clean Audio seerbs tm improvement for all grades of
hearing impairment. However, the best effect is achieved tliose with lighter hearing

impairments.

This item had louder music passages than Item 2, but neaoiph@onoise. Dedicated, non-invasive
processing (again usirgotopg delivered a decrease in the music level, but pattseomusic were

still present Again, the majority of testers stated tGibtan Audio is a success for improved
intelligibility of dialogue material when only small levetd ambient sound are reduced. This
matches the experiences with very loud background noise whem Aleizo processing showed no

improvements in audibility.

Item 9:

Similarly to Item 8 two versions of the same sequence a&®, @ unfiltered and a Clean Audio

version.

Processing method:Similarly to the previous item, the Item 9 audio was preegsn the speech

pauses only. But this time the sequence contains a larger poopafrspeech.

Question: Do you notice any difference between the normal and the Cleaudio version?
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Differences were noticed by 16 out of 18 testers, the beslt i@ the whole test, while only two

testers found no difference in the two versions.

The task here was:If yes, could you hear the dialogue in the Clean Audio versn better?
Please rate with a school mark how well you could hear the €n Audio version (1=very
good...6=very bad).

Answers In %
very good to
good 7 43.8%
average 7 43.8%
bad 2 12.4%
16 100.0%

For 43.8% of the 16 testers who where able to hear the difieréhe Clean Audio version is an
improvement. Adding the “average” result one can see aptanwce of 77.8% for the entire test
group of 18 persons.

Degree of impairment:

66% of the testers having a degree of impairment of 0-30 vdzdadifferentiate between the two

versions and judged the Clean Audio as “good to very good”.

Within the degree of impairment of 50-70 36% of the testersegidige Clean Audio as “good to
very good”, another 36% found it “average” and 14% judged it as'."Dde remaining 14% were

not able to differentiate between the two versions.

66% of the testers having a degree of impairment of 80&fynézed differences between the two

versions and judged the Clean Audio version as “good to very good”.

Comments of testers:

Only a few comments were given here. Two testers found teanCAudio speech too blurry,
another one noted that the volume is too low in Clean Audie.ld$t comment was that sibilants

are now “less sizzling”.
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Conclusion item 9:

When looking at the “good and very good” results for this iteenrésults for the Clean Audio
version are not as good as in the case of item 8. Howekien lwoking at acceptability (very good
to satisfying) they are equal. Again: the lower the gradeeafing impairment is, the better are the

results.

Some reminders of the underlying music and the chirping birdainech audible during speech in
the Clean Audio version, in speech pauses the ambient audintisued silently. During speech

especially the tonal components were removed ugtgpefilters.

Technically this item matches well to items 1, 2, andd, the speakers' voices are softer and
calmer. Probably due to this, the positive impression of tearCAudio version is smaller than in

the corresponding preceding items.

5.6 Results of the Clean Audio Test in the Catalan Language at UABel@&

Tests for Clean Audio were carried out with 10 people. Ninthem had substantial hearing-loss.

One had minor hearing-loss.
All participants were educated with university degreesthan ages ranged from 50 to 82.

Their comments can be summarised as: Clean Audio isyayged solution. They weren’t aware of
the difficulty (technical and financial) in producing audiovisuatenial with this possibility, but
100% thought to be worth of investing in such technique, in péaticif it could be done
automatically. All the users thanked the team who had thougtiteosystem and produced the

testing materials, and wanted to know when they would be @klgjdy it at home.

Testing conditions were with users wearing their hearing aidse they all had problems with
sound under/above a certain variable threshold. All experiencedutlifs with ambient noise.

They sat down in front of their TV in the conditions they Wwatat home on a daily basis.

Materials used for the tests were considered acceptablee #ie speed of the conversation,

language and accent were those used in Catalan TV.

Video clips 1, 2, and 3 were very difficult to understand witlf@ean Audio even with the volume
at maximum. Participants commented on the problems withrtti@ent noise in clip 1, which made
it impossible to hear the actual words of the conversatdgith Clean Audio it is very easy to

understand, and volume can remain at normal setting.
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The results for these three items with Clean Audio weretapalarly positive.

For video clips 4, 5, and 6 the conversation was understood butheitholume at a very high
setting. The participants also had to pay special atent/ith Clean Audio the reception was more

relaxed, the volume of the TV could go down to a normal leel,it was a nicer experience.

Comments. Since the same clip is repeated so many fi@egle managed to memorise what they

understood, and that allowed them to concentrate on the partsatiespecial difficulty with.

Even though there is no disputing the huge improvement in audibility @ean Audio, if more
tests were to be carried out it is suggested thasttdéist could be carried out in order to choose the

level of sound, and once established, that could remainifixé@ rest of the tests.

5.7 Resume of the Clean Audio tests from a technical perspective

Though the number of test participants was limited, a quitrdggneous group of participants as
to their type of hearing impairment could be acquiredticr test. From the test results we learned
that some hearing impaired persons do not benefit from Cleam Alidnissed the music..."). But

if only a certain number of participants preferred the "cleanSome "cleaner" sound over the
original audio, "Clean Audio" could at least be a basic prindgriéndividual audio presentation in
the receiver box. The level of the ambient noise suppression ttmumde scaled by the individual
user selecting a mixture of the clean track and the noma#b.aln speech pauses the normal audio
could appear according to the individual settings. Audio scenesdiffittult situations, i.e. loud
ambient noise, could come with (scalable) signalization tor¢beiver box so that during these

scenes the box would play the normal sound when the appropriasetisey is tuned to it.

Due to the nature of the available technologies for CleadticAit has to be prepared manually and
because of this it needs additional effort to prepare a brdamchsding a Clean Audio track.
Actually a lot of material is easy to broadcast withlea@ Audio service, as it has separate clean
dialogue tracks available, especially when during audio-producti@rdzof-hearing audience has
been anticipated. It should not be forgotten that the testsesuifirm the need for Clean Audio
program services. Dialogue tracks from the original recordiegase of better quality than those

distilled from final audio mixes like those used in the DTM4@lkan Audio listening tests.
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6. Tests with a Demonstrator for Reduced Playback S  peed
Partners involved: UAB, IRT

By Marta Miquel Iriarte

6.1 Background

Dyslexics and some people with cognitive impairments couldfibéraen receivers that allow the
playing speed of the video/audio content of a program to be redlicedexpected that the
comprehension for highbrow content like scientific contributions eid. lve improved and

conversations will become easier to understand. This isplary true if pitch compensation is

applied which is of high importance for understandability andaoee.

Digital TV receivers or set-top boxes with the capabuityeducing the play out speed of broadcast
content including subtitles, in real time are not yet on tlaeket. The situation is different for
stored content on DVD: Many DVD players offer this possibilitie handicap of all these players
is their inability to do pitch compensation. This means, glich of the audio will be decreased
when reduced playback speed is applied. The intended purpose on Byddspk navigation and
not to increase the understandability of the content. These plsifErs are not applicable and

cannot be used for the intention for this project.
6.2 Tests with uniformly reduced playback speed applied by bhBert delivered by TVC

UAB will focus on uniform slowdown with pitch compensation but withtiote correction. This
means, the overall play out time of the footage will beeased by the same factor as the slow
down applied. The reason for this choice is the availabilftyPC based tools allowing pitch
compensation together with a reduced playback speed of auda gentent. If the tests foreseen
in this project are positively received the likelihood of &myire implementations of reduced play
out speed capabilities in Digital television receiversetitgp boxes will be increased. It is expected
that the rate of deceleration cannot become more than 50% @uhtpahe original speed without

reducing the comprehensibility considerably.

The content used for the test must be such that it is hamdy$exics and people with cognitive
impairment to understand. For that reason footage was stfeate Genres like talk shows, sport

and science programmes.

The tests were carried out in Spanish language.
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6.3 Set up of a digital mock-up of a test environment for unistomdown

In the first instance, IRT has determined the appropridte aaslow down using free software.
There are players in the World Wide Web able to do slow down pitith compensation. All of
them are PC based using the PC’s hard disk. The playeapplieable for stored content only and
cannot be used for streaming content which a TV program udsallhis deficit is compensated
for by the capability of doing the pitch compensation. As a coresmguof the uniform slowdown
the viewing time is prolonged proportionally. The benefit for peeytd cognitive impairments
could be better understandability and comprehensibility of con#smpropriate content was
provided by UAB taken from Spanish TV. Some PC based sdata@utions for reduced playback
speed were tested by IRT and applied to UAB’s footagea Aesult of this process, a DVD was
compiled that has been used for laboratory tests at thiéidacof UAB. The results of this initial
test will be given to Brunel for further enhanced testsBUWy¥as arranged expert tests in the Spanish

language. Technical support was provided by IRT.

The next section is aimed at presenting the way in whictexperiment was designed. Precise
details about the participants and the material used isttigly will be given as well as details as to
how the experiment was conducted. Afterwards, the assumptionprandses on which the

experiment was base will also be presented. Finally, theatielogy used in the evaluation of the

results will be explained.

6.3.1 Participants

Eight native Spanish speakers (three women and five paetitipated in the experiment. All of
them hold a college degree or higher. All the participiatge advanced reading skills and they
were all accustomed to reading subtitles, particularly whenhivey movies and TV-series. None
of the eight participants had either hearing or visual impaite1 Four of them acted as the control
group (hearing Spanish speakers) the other four, in spite of Hemdearing people, carried out

the experiment under deaf conditions.

Thus, when the control group watched the clips the threebp@ssputs were active. That is to say,
they received the visual input, the auditory input (the origirelbdue in Spanish) and the subtitle-
input in Spanish. The other four participants watched the variqss without the soundtrack in

order to explore the reception of the videos when viewers caenetve (or understand) the

information, either completely or partially, based on thetandinput. In this sense, that could not
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only be the case of deaf or hearing impaired people, bwutoélslderly people or people without a
good understanding of Spanish.

Subjects were asked to watch the videos at the normal plapeed, as if they were simply
watching a subtitled program on TV at home. They were askadhtch all together four pairs of
videos. The participants watched the videos in an eye-trdci®r T60 monitor (more details are
given in the section Analysis). After watching each paivideos, they answered a questionnaire.
They were informed that the experiment would probably last betweem®@0 minutes, no time
limit was set to fill out the comprehension questionnaires. Exygeri sessions generally lasted 40

minutes in total.

6.3.2 Material

In order to explore the impact of different slowed-down speeds, @igbtwere selected from “59
Segundos”, a live TV debate that is broadcast on a weekly basid/E, the Spanish Official
Television. As “59 Segundos” is one of the few live programas is subtitled in real-time in Spain,
the choice of this program corresponds to the aim of usingnaakial. Slowed-down speeds could
be restrictively applied to live programs of this kind, in eththe visual input is not critically
relevant when understanding the information. In TV debatesaimera is usually focused on head-
and-shoulder shots either of the TV host or of the guests/collal®eatdrmedium range shots of

the television studio set (see Figure 6.1 below).

Unlike in other TV broadcasting, such as films, TV-seriesmorts events, the image is not so
important or indeed useful in understanding the information offeredeirprogram. Thus, in this

kind of programs both the auditory and subtitle-input becomewehatinore important.

The technique used in the subtitling of “59 Segundos” is respeakmdzugeni (forthcoming)

points out:

(...) respeaking is a new technique increasingly Usedroadcasters to subtitle
live programmes. From an operational point of vi¢he respeaker hears the
original source text and orally repeaterbatim respeaking) or reformulates
(non verbatinrespeaking) it, with the shortest delay possiii®, a version that

will be comprehensible and readable in written fo8imce respeaking is mainly
devoted to accessibility of audiovisual live proguior deaf and hard of hearing
people, the respeaker has also to edit his/healetliput by orally or manually

inserting punctuation and colour change to identihen a new speaker begins

to speak. The respoken input is then transformea gabtitles by a speech-to-
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text recognition software programme, which projatim onto the television

screen in real time (with a 3-6 second time lag)the programme is broadcast

(Eugeni).

GUESTS/COLLABORATORS’ SHOTS

MEDIUM RANGE SHOTS

(Aplausos y abucheos)

Figure 6.1: Shots extracted from the material usete experiment.

Bearing in mind that the punctuation also has to be dictatisdglear that respeaking is not an easy
task. In this sense, if the speaker, in this cas@‘hkost or guest, speaks at a rate of more than 180
wpm (words per minute), it is very difficult to respeak @flithe information. In fact, it has been
established that the recommended speaking speed is 144 wpmvetotis recommendation is
not usually fulfilled in debate programs and chat shows, dubeio improvised nature. As the

spoken word is one of their primary characteristics, thas#gskof programs are not only full with
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reformulations and false beginnings but also with grammaticsyraactic errors in some cases. In
addition, there are other factors that make respeaking ewea difficult including sudden and

continuous changes of speakers, colloquial speaking styles backgrousglardisid pronunciation.

Because of all the inherent difficulties in the task, someg real-time subtitling does not achieve
the quality of pre-recorded subtitling. In order to obtain bestdtitling quality, the subtitles used
in the experiment were not the live ones respoken foritstebifoadcasting but created specifically
for the experiment. The subtitles were accordingly adaptetietsix second rule (Diaz-Cintas:
2003), that states that for a maximum of six seconds on saw@etitles should not have more than

72 characters (35 per line).

Table 6.1: Simplified table representing the Sig@el Rule for subtitling

Seconds N° of characters Seconds N° of characters
1 12 4 48
15 18 4'5 54
2 24 5 60
2’5 30 5'5 66
3 36 6 72
35 42

Equally, the created subtitles tried to follow the Spaniahdard rule UNE 153.010 “Subtitling for
the deaf and hard of hearing: Subtitling through teletext.”

Once the material was selected, the subtitles wereecreaid inserted into the image. Afterwards,
members from the Broadcast Technology Institute of MuniitYslowed-down the clips into four
different speeds: 90% playback speed (original speed slowed-down by 8@% (original speed
slowed down by 20%), 70% (original speed slowed-down by 30%) and 60%n&brgpeed
slowed-down by 40%). This final speed, however, was finalgctefl for the experiment since not
only the image but also the soundtrack were excessivelytedféy the manipulation. Thus, once

the playback speed of the videos was manipulated, the lehtite 32 clips was at follows:
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Table 6.2: Duration of the clips used in the experit

CLIP 1 CLIP 2 CLIP 3 CLIP 4 CLIP 5 CLIP 6 CLIP 7 CLIP 8

100% | 01:21 | 0142 | 0148 | 0124 | O0L53 | 0117 01:18 | 01:18
90% | 0129 | OL53 | 0200 | 0133 | 0206 | 0L25 | 0L27 | OL27

(+8) (+117) (+127) (+97) (+137) (+8) (+9) (+9)
80% | 01:40 | 0207 | 0215 | 0L44 | 0221 | 01:35 | 0138 | 01:38

(19) | @25) | (27 | (20) | (28) | (+18) | (200 | (+20)

70% 01:54 02:25 02: 35 02:00 02:41 01:49 01:52 01:52

(+33) | (+43) | (+47) | (36) | (w8) | (182) | (34 | (+34)

Since one of the evaluation criteria was comprehension, inadgigeving manipulated the playback
speed of the original video, the subtitles remained the sartieeifour samples. However, taking
into account the already mentioned six seconds rule that governmatice of subtitling, the

slowed-down versions could have included an important number af@racters in the subtitles:

Table 6.3: Extra number of characters after thgljalek speed reduction

CLIP 1 CLIP 2 CLIP 3 CLIP 4 CLIP 5 CLIP 6 CLIP 7 CLIP 8

Extra n° of +8” +11” +12" +9” +13” +8” +9” +9”
90% seconds
0
Extra +96 +132 +144 +108 +156 +96 +108 +108
characters
Extra n° of +19” +25" +27" +20" +28" +18" +20" +20"
seconds

80%

Extra n° of +228 +300 +324 +240 +336 +216 +240 +240

characters

Extra n° of +33” +43" +47" +36” +48” +32” +34” +34”

70% seconds
0

Extra n° of +396 +516 +564 +432 +576 +384 +408 +408

characters
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6.3.3 Experiment Design

Once the material was prepared and having selectedathieipants, the experiment commenced.
As previously mentioned, participants watched the differethtos with one of the eye trackers
Tobii T60 belonging to TransMedia Catalonia research group. Eaticipant watched the eight

different clips as well as the four different playback spe&tsrefore, each of them watched two

videos in playback speed 100%, two in 90%, two in 80% and two in 70%

Since comprehension, and not memory, was one of the mainiactitebe evaluated through
questionnaires, participants did not watch the eight clipsaftee the other, but in pairs of two.
Equally, in order to control as much as possible factors ssidhart-term memory, tiredness or

even lack of attention, the order of tasks of the experimaatmeticulously prepared.

Thus, the experiment was divided into four different sectidmg participants took part in each
section. Whereas one watched the videos in hearing condiwithshe previously mentioned three
possible inputs activated), the other one watched the video aringeunder deaf conditions
(auditory input deactivated). Each section was divided into fdtereint tests, comprised of two
videos. In order to avoid that these possible factors (shortsteemory, tiredness or lack of
attention) affect the results regarding the comprehensieaatf particular video, the position of the
videos was carefully randomized. Thus, each pair of videos ebatsyposition within each section
(if Clip 1 and Clip 2 were within Section 1: Test 1, iacBon 2 that pair of videos will not appear in
Test 1 but in Test 2 and so on). Equally, the position of eatdowhanged within each test (if in
Section 1: Test 1 the order was Clip 1 and Clip2, in Se&idrest 2 the order will be Clip 2 and
Clip 1 and so on). Therefore, in such a randomized way Jrs@dy mentioned external factors will
affect all the videos in the same way, without distortirey dbmprehension results. See Table 6.4

below for the distribution of the clips for the whole experiment.

Table 6.4: Distribution the video clips in the expeent

SECTION 1

Test1 Clip: 1 Clip: 2
Speed: 100% Speed: 70 %
Pa;tlglnpdagts Test 2 Clip: 3 Clip: 4
Speed: 80% Speed: 90%
Test 3 Clip: 5 Clip: 6
Speed: 80% Speed: 100%
Test4 Clip: 7 Clip: 8
Speed: 70% Speed: 90%
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SECTION 2

Test 1 Clip: 8 Clip: 7
Speed: 80% Speed:100 %

Pa;n;::]pdazts Test 2 Clip: 2 Clip: 1
Speed: 100% Speed: 90%

Test 3 Clip: 4 Clip: 3
Speed: 80% Speed: 70%

Test 4 Clip: 6 Clip: 5
Speed: 90% Speed: 70%

SECTION 3

Test1 Clip: 5 Clip: 6
Speed: 100% Speed: 80 %

Pag';]pdagts Test 2 Clip: 7 Clip: 8
Speed: 90% Speed: 70%

Test 3 Clip: 1 Clip: 2
Speed: 80% Speed: 90%

Test4 Clip: 3 Clip: 4
Speed: 100% Speed: 70%

SECTION 4

Test 1 Clip: 4 Clip: 3
Speed: 100% Speed: 90 %

Pa;“;]pdagts Test 2 Clip: 6 Clip: 5
Speed: 70% Speed: 90%

Test 3 Clip: 8 Clip: 7
Speed: 100% Speed: 80%

Test 4 Clip: 2 Clip: 1
Speed: 80% Speed: 70%

6.3.4 Starting hypothesis

As it will be explained in the next section, one of the saiaf the study was to triangulate
observations in order to formulate a stronger hypothesis abowdggtion of slowed-down videos
with subtitles. Thus, the starting hypotheses were relatdabth the data obtained through the

comprehension questionnaires and the data obtained through thackyegtr
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First of all, with regard to comprehension, it was expetied the slowed-down versions would
have some effect on both the general understanding of the scpeth as on a more detailed
comprehension. Whereas a general understanding was expetitechot manipulated videos, this
was not only expected but somehow taken for granted in the skboved versions. On the other
hand, and again in comparison to the not manipulated videos, adetarted comprehension was

expected in the slowed-down versions.

Secondly, regarding the eye-tracking analysis it was expéaedhe results of the slowed-down
videos would show more fixations both in the image and in thetlsuptarea. Equally, as
participants will have had more time to read the subtitiegs expected that participants would go

back more frequently when reading the subtitles, making regressions.

The participants did not know that they were going to watoWwesi-down videos. In this sense, it
was expected that they would realize that, in the particalse of the most slowed-down version,
that is the videos with a playback speed of 70%, the vidddben manipulated. Since the effect of
the manipulation was more evident in the audio than in thgemsome different results between
participants were expected. Thus, this assumption was alakest for granted in the participants
carrying out the experiment under hearing conditions and expectkd participants carrying out
the experiment under deaf conditions. Equally, it was not expeltedthe participants would
realize any manipulation in the videos with a playback spé&9% and in the videos with a play
back speed of 90%.

6.3.5 Analysis: triangulation

As it has been previously mentioned, in order to obtain strongsults about the reception of
slowed-down videos with subtitles, the analytic evaluation based on three different criteria:
comprehension and eye-tracking analysis were the mainiaraed opinion a secondary one.
However, since the study was focused on a reception experim@nion had to be taken into

account.

6.3.5.1 Eye —tracking

Eye-tracking, a technique used to record and measure eyenmaoige is aimed at identifying and
analyzing patterns of visual attention when participantpar®rming a specific task. In this case
they were simply asked to watch, as if they werdanhe, different subtitled clips from a TV

program. The eye-tracker registers the eye movements of fi@gaats and presents them to the
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researcher in a meaningful and clear way. This is posgibieks to both the eye-tracker’s near
infrared illumination, which is reflected on the cornea pogil of the user’s eyes, and to its two
image sensors, used to capture images of the participgassaed its reflection features. Equally, a
first calibration measures the characteristics of thesusges and, together with the eye-tracker’s

3D eye template, calculates the user’s gaze data.

Two Tobii T60 eye-trackers were used in the experiment. Tidii Eye Trackers are integrated
into a 17” monitor. With an accuracy of 0.5 degreesaittfers eye movement data to the computer

every 16.6 milliseconds at a rate of 60 Hz.

Figure 6.2: Eye tracker Tobii T60

The eye-tracker collects two kinds of movement data: fixatiom$ saccades. A fixation,
represented by a dot, is the pause of the eye movementpexificsarea of the visual field while a
saccade, represented by a line, is the rapid movementdretwe fixations. Other movement data,
relevant to this study, is the participant’s gaze regresghat is, the movement made by the
participant’s eyes when s/he goes back in the reading cduibitles and fixates their gaze in a

previous point in the visual field.

Thus, having collected all this information, the eye-traden present the visual data either in a
gaze plot or in a heat map. A gaze plot is the screenttstoshows all the fixations made by one
participant on a specific video or image while a heat mapdsscreen shot that shows the total
amount of fixations made by all the participants within cerga@as of the video or image. The heat
map uses colours to show the difference in the intensitlyeofixations’ length. Likewise, the eye-

tracker allows the researcher to reproduce the video witthalfixations and saccades made by

each participant.
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6.3.5.2 Comprehension questionnaire

As it has been advanced, one of the main objectives ofiitig was to assess if the comprehension
of the videos improved in the slowed-down versions, especidiignwno auditory input was
available. In order to prevent external factors interferimgthe results, each test included a
comprehension questionnaire. Thus, after watching two vidaesparticipant had to fill out a

guestionnaire.

Having a total amount of eight questionnaires, a questionnairepvegmred for every clip,

regardless of the different playback speeds. All the questi@snahared the same number of
guestions and overall structure. Each questionnaire was divided imain parts: a first one aimed
at assessing the general comprehension of the informatioenedsin the clip, and a second one

aimed at assessing detailed comprehension. See Figul6s8sample of the questionnaires.

The first part was made up of a closed question and threegogstions. In the first question the
participant was asked to choose within a scale their grakieoafledge about the topic discussed in
the fragment of the video (being 0 “total ignorance” and 5Higidamiliarized with the topic”). In
addition, they had the option to specifically state if thag already watched the program on TV, an
important factor that would have a significant effect on thmmrehension results. The following
two questions were related to general comprehension. Thus, iwhie first one participants were
required to establish the topic discussed in the videdersécond one they were asked to specify
the argument defended by each collaborator. No focus group wasizedjdo establish valid
answers because the videos were carefully chosen in ordersempeeunique topic for discussion
(abortion, illegal downloading, bullfighting, Spanish Civil War awdon and so forth) as well as
clear statements from the speakers in the debate,amkoat clear position for or against the topic
discussed. Finally, the participants were asked to raakgertinent remark about the quality of the
video or any other relevant information. The data obtainegismjuestion allowed the researcher to

observe if the participants had realized or not that ttheod had been manipulated.

The second part was made up of four true or false questions aimadsessing detailed
comprehension. Thus, in some questions specific data such assfiquames or dates were
deliberately changed not only in order to observe if the paatitiremembered those pieces of

detailed information but also to see if the participarg alale to correct the false sentences.
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Figure 6.3: Questionnaire

6.3.5.3 Opinion Survey

Once the participants had watched all the eight videos arsivesed the corresponding
guestionnaires, the aim of the experiment was explainedetu. titherefore, they could express
their opinion regarding the different playback speeds anddffet on the audio, image as well as

on the comprehension of the clip.

Since groups in risk of exclusion do not want to suffer neithgathes nor positive discrimination,
the opinion of the participants was taken into consideration whening the final conclusion, in

order to choose the percentage of speed reduction thatthesefitial users’ needs.
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6.4 Obtained Results

In this section the results of the whole experiment wilbtiered, followed by a brief discussion of

them. Within the framework of DTV4AIll Emerging Access Seeg, the main objective of the

discussion is to introduce new research possibilities regareihging playback speed as a tool for
ensuring accessibility to TV contents.

6.4.1 Eye-tracking results

The eye-tracking data was obtained from three different foolgisualizing the gaze information:
statistical charts, gaze plots and heat map plots.

The statistical chart is based on the length of particgdimations into the two established Areas
of Interest (AOI): AOI_1 (subtitling area) and AOI_2 (restlué image), see Table 6.5.

Table 6.5: Statistical chart of Video 1-Playbackegh 100%: Area of interests and length of fixations

1-100 AOI_1 AOI_2
(seconds) (seconds)

Ander 1.732193 1.764037
Aitor 2.835151 1.548687
Min 1.732193 1.548687
Max 2.835151 1.764037
Sum 4.567344 3.312724
Mean 2.283672 1.656362
Median 2.283672 1.656362

The chart offers the following information: min. (minimum fixatidength), max (maximum
fixation length), sum (sum of all fixation lengths), arithimanhean (sum of all fixation lengths
divided by the number of values in the data set) and median (mitdvploén ordering the fixation
lengths). Since one of the main objectives was to compatertbgarticipants fixated on the image

and the time they fixated on the subtitles area, no mordisp@aeas of interest were delimited.

As far as the gaze plot is concerned, the gaze plot etiatist way of visualizing the gaze data of
each previously selected sequence of images in the sameesh&igure 6.4.
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Picture 6.4: Gaze plot of Video 1-playblack speed 1

In the gaze plot, each fixation is illustrated with a coloudett On the one hand, the radius
represents the length of the fixations and, on the other hamauthber which appears inside the

dot represents the order in which fixations were made.

Finally, a heat map plot presents the stimuli (the firstgienaf the selected sequence of images in
the same shot) as the background image and a heat mapsmaglerimposed on top of it. The
highlighted areas are the areas which participants have lbeking at. Three different kinds of
heat map were studied in the experiment: a heat maptidtlyaze data of the two participants
carrying out the same section, another heat map with dafasevely corresponding to the
participant that carried out the experiment under hearing consliind a final heat map with the

gaze data of the participant that watched the videos ule@éiconditions, see Figure 6.5.

Figure 6.5: Gaze maps of Video 1, playback spe®ddlG-rom left to right: all participants-under hegr

conditions-under deaf conditions
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Before summarizing the results obtained from these visual e®wf information, it has to be
mentioned that in some images a kind of visual imbalameédcbe appreciated between the
subtitling area and the participants’ fixations due to suddengesain both participants’ body and
head position. Those position changes could affect the wayldb&gd at the screen. However,
having selected simple and big areas of interests, thisié@st not have any repercussions when it

comes to analyzing the data, since the two areas eyeasily identified.

Interesting gaze behaviors were observed in the eye-traekialysis of the eight participants.
These behaviours are related to ascendant progression expedte fixation length, to gaze
dispersion and new focus of interest in the slowest aessand to the differences found between

groups of participants.

An ascendant progression (100% playback speed <90% playback speed <§0%clplspeed
<70% playback speed) in the length of fixations in both areasarests was obviously expected.
In other words, it was expected that fixation length irseéan a regular and progressive way from
the not manipulated speed to the most reduced one. Howevesyaiot clear pattern has been
found within all the videos. In fact, only Video 1 shows aaclascendant pattern in both
participants fixation length in both areas of interestshénrest of the clips, differences have been
found in the fixation length of each area of interest. Thud, regarding to AOI1 (subtitling area),
although a clear ascendant pattern between the 100% playbadkasykethe 70% playback speed
has been found, within the rest of speeds the distributiondusné to be quite irregular. For
instance, analysis of Video 2 showed that 80% playback gjabdred less fixation length in AOI1
than the 100% and 90% playback speed versions. However, with reged2drest of the image)

a clear ascendant progression has been found in almost altldwes. A possible response to this
irregular pattern could be found in the following interestingegaehaviour detected: the difference
between the fixation lengths of both areas of interestaush more balanced in most reduced
playback speeds. In other words: in 100% and 90% playback speddference between the time
participants fixated on the subtitling area and the imagemeas accentuated that in the 80% and
70% versions. In some 70% speed cases, the time spent iarbathwas almost similar (See the
statistical charts of Video 5, Video 6 and Video 7) wasrin 100% playback speed the highest
percentage of fixation length was on the subtitling area. Eq@allgan be clearly appreciated in the
charts for Video 1 and Video 4, fixation length in the dlibg area tends to stop increasing at the
80% playback speed. In this sense, two clear conclusions codhdwa: on the one hand, in 100%
playback versions, the participants focused the greateop#reir attention on the subtitling area

since they had no time to fixate in both image and subtflaghe other hand, it could be equally
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concluded that once the subtitles have been read, not muelstspent in fixating in this area but

in the image instead.

With regard to the gaze dispersion, this phenomenon was surprifogld in some of the 100%
and 70% playback speed versions and repeated throughout the eigbt.viVhereas gaze
dispersion in 100% playback speed versions can be attributée textessively quick subtitles,
gaze dispersion in 70% playback speed versions could be attributdte excessively slow
subtitles. In the former, fixations are mainly concentratedhensubtitling area maybe due to the
fact that participants did not have much time to focus oh &@as of interests, so they moved their
gaze across the image in quite a chaotic way. (Seeaagiary results of Video 6). In the latter, the
great amount of both regressions in the subtiting area andngons gaze movements from
subtitles to image (and vice versa) could mean that jgetits had too much time to read the

subtitles so they continuously moved across the image. y8eteaeking results of Video 7)

As far as the appearance of new focus of interesteriserned, this phenomenon could be easily
found in some of the 70% playback speed versions. For instanbédeo 3 fixations on a bull
appearing on a screen behind the presenter could only be found@dticed versions. Equally, in
Video 5 fixations on the face of both participants are only faoritie reduced slowest versions,

whereas in the not manipulated speed participants onlefhat the face of the first speaker.

Finally, not many differences were found between participartying out the task under hearing
or deaf conditions. Reducing the playback speed of the videositmesl tout to help all viewers
equally, regardless of the presence or absence of the auditoryangun both comprehension and
visual processing. In this sense, the sample size was reffooegharticipants with auditory input
and four without it), so further research could be recommeimdedier to give more light into the
perception differences between not only hearing and dea€ipartts, but also between cognitive
impaired people, old people and the rest of potential groupsdiéd benefit from slowed down

versions.

6.4.2 Comprehension results

Regarding comprehension, the following chart will summarize résults obtained in the eight

different questionnaires filled out by the participants.

Except in one case, marked with an asterisk, none of ttieipants had previously watched the
TV programs from which the videos were extracted. Thus, thet cfadginers the participants’

comments on the clips, exclusively the ones which werge®lto either bad synchrony or an
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excessive slowdown possibly caused by the manipulation theyesliffegether with the obtained
results in both general and detailed comprehension. Concegaiegal comprehension, one of two
possible marks could be given: a right answer (marked with @ a wrong answer (marked with
an X). Concerning detailed comprehension, and taking into accounit twvas a true or false

exercise, a third possible mark was added: “OK without coom@Gtreferring to the false sentences

that were identified as false but were not corrected bpahgcipant with the right answer.

Table 6.6

VIDEO 1 90% speed 80% speed 70% speed

Hearing
conditions

Comments No No No No

General

comprehension

OK without
correction
Detailed X
comprehension
X

VIDEO 1 90% speed 80% speed 70% speed
Deaf
conditions
Comments No No No Slowed-down
image
General

comprehension

X Ok without
correction

Detailed X X X
comprehension Ok without Ok without
correction correction
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VIDEO 2 90% speed 80% speed 70% speed
Hearing
conditions
Comments No No No Slowed-down
image
General

comprehension

Ok without
correction
Detailed
comprehension X Ok without
correction

VIDEO 2 90% speed 80% speed 70% speed
Deaf
conditions
Comments No No No No
General

comprehension

Ok without Ok without
correction correction
Detailed
comprehension X X
X Ok without X Ok without
correction correction
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VIDEO 3 90% speed 80% speed 70% speed
Hearing
conditions
Comments No No Bad synchrony Bad synchrony
General
comprehension
Detailed Ok without Ok without
correction correction
comprehension

VIDEO 3 90% speed 80% speed 70% speed
Deaf
conditions
Comments No No No No
General

comprehension

Detailed Ok without Ok without

correction correction

comprehension

Ok without Ok without

correction correction
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90% speed

VIDEO 4 100% speed

Hearing conditions

80% speed

70% speed

Slowed-down image

and bad synchrony

Comments No No No
General X
comprehension X
X X X X
Detailed X X X
comprehension X
X

VIDEO 4 90% speed 80% speed 70% speed
Deaf
conditions
Comments No No No No
General
comprehension
X Ok without X X
correction
Detailed X X
comprehension
X X
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VIDEO 5 90% speed 80% speed 70% speed
Hearing

conditions

Comments No No No No
General

comprehension

X X
Detailed X Ok without Ok without
correction correction
comprehension
X

VIDEO 5 90% speed 80% speed 70% speed
Deaf
conditions
Comments No No No Slowed-down
image
General

comprehension

X X
Detailed Ok without Ok without
correction correction
comprehension
X X
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VIDEO 6

Hearing
conditions

90% speed

80% speed

70% speed

Comments Quick subtitles No Synchrony Synchrony
General
comprehension
Ok without X X
correction
Detailed X X X

comprehension

VIDEO 6

Deaf
conditions

90% speed

80% speed

70% speed

Comments No No No Slowed-down
image
General
comprehension
X Ok without X
correction
Detailed X
comprehension
X
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VIDEO 7 90% speed 80% speed 70% speed
Hearing

conditions

Comments No No No No
General

comprehension

X
Detailed X
comprehension
Ok without
correction

VIDEO 7 90% speed 80% speed 70% speed
Deaf
conditions
Comments No No No No
General

comprehension

X Ok without Ok without
correction correction
Detailed
comprehension
X Ok without Ok without
correction correction
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VIDEO 8 90% speed 80% speed 70% speed
Hearing
conditions
Comments No No No Slowed-down
image
General
comprehension
Ok without
correction
Detailed
comprehension X X X

VIDEO 8 90% speed 80% speed 70% speed
Deaf
conditions
Comments Quick subtitles No No No
General
comprehension
Ok without X Ok without
correction correction
Detailed Ok without
correction
comprehension X X Ok without
correction
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In terms of general comprehension, as it can be appreamatkd chart, there is a clear uniformity
within all the videos and all the playback speeds. In ghisse, all the participants were able to
identify the topic of discussion as well as to identify sitence taken by both debate participants.
The only exception was found in a participant when watching a pl@yback speed video under
hearing conditions. As he pointed out, he soon realized that the katk been manipulated as it
was excessively slow. Consequently, he got distracted andedirieist attention to the quality of the
video and not to the content that was being transmitted.iJhlae reason why he could establish

neither the topic of the discussion nor the opinion of the aatics.

The results regarding the detailed comprehension, on the gorararnot so uniform, although a
clear conclusion could be drawn: as expected, all the thdeeed playback speeds (90%, 80% and
70%) obtained better detailed comprehension results than thenarapulated playback speed
(100%). However, in relation to the participants’ comprel@nsehaviour within each particular
video, no clear progression line could be drawn. Contrary to extpmw, the highest playback
speed reduction (70%) did not always give the best comprehersidtsr In this sense, there were
several external factors that made the task of assesldtajled comprehension even more
complicated. For instance, although all the participants agked not only to choose between true
or false but also to correct the wrong sentences, two ipanits did not make any correction
throughout the eight questionnaires. However, despite thesesféatanaybe because of them), the
conclusion remains equally clear: greater playback speedti@aun the videos does not always

result in better comprehension results obtained by the partisipa

In fact, better results were obtained in the 90% playbaekdsphan in the 70% playback speed.
Each participant watched two videos of each speed catefueyefore, a total of 16 questionnaires
were focused on assessing the comprehension of each percgatagkown. Taking into account

only the number of times in which all the questions were cdyraoswered (and corrected), the

results were as follows:

90%: 8 questionnaires were correctly answered (and corrected).
70%: 7 questionnaires were correctly answered (and corrected).
80%: 2 questionnaires were correctly answered (and corrected).

100%: 1 questionnaire were correctly answered (and corrected).

Note: ‘Corrected’ in this sense refers to the false statesriwat were identified as false and were

corrected by the participant with the right answer.

As has been mentioned, surprisingly there was not a standard gsiogrén comprehension. A
possible response to this irregular pattern was looked for ipattieipants’ comments on the clips.
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Thus, regarding the 70% playback speed, in 6 questionnaires dattloé participants made some
remark about the bad synchrony or the excessive slowdown of tlee @dee they had finished the
experiment, the participants were asked about these partiealarks and their response was quite
uniform and categorical: the excessive slowdown both botheredistndcted them. In this sense,
the reason why the 70% playback speed did not obtain the baks rould be found in this fact: if
the viewer perceives the manipulation, excessive reduofidthe original playback speed can be
counterproductive. However, this response would not clarify the reakgnthe 80% playback
speed obtained such bad results, since only two pamitsigemarked on an excessive slowed-down
speed within this category. Regarding the 90% playback speleere the best results were

obtained, none of the participants noticed any kind of manipulati

Thus, a possible response to this participants’ behaviour could be ifotimel subtitles. Since no
extra characters were added in the reduced playback speesliiitles remained exactly the same
in all the reduction percentages) it is probable that ppatits had excessive time to read the
subtitles and, consequently, got distracted more easily. @ltheugh participants did not perceive
any manipulation in the 80% playback speed, the subtitles mailiostag/ed too long on screen
without adding new information, so participants stopped payirtgntaan and obtained
counterproductive results. In this sense, the playback speedbetter results, not only in terms of

comprehension but also in terms of less intrusive manipulatiahei90% playback speed.

Taking into account these obtained results, however, it woaldhteresting to continue doing
further research. For instance, as was established in TaBlesd 6.3 reducing the playback speed
could offer the opportunity to increase the amount of informatangosubtitled by adding more
characters. Thus, further research could be done in ordertabligis a balance between the
reduction of playback speed and the addition of new informatiocienGhat both viewers under
both hearing and deaf conditions, perceived the manipulation in thepl&¥%ack speed, it would
be interesting to focus exclusively on 80% playback speed andacertpwith the 90% playback
speed. In order to observe if better results could be obtafimaore information is added to the
subtitles another experiment could be carried out. Followingdteeghthered in Tables 6.2 and 6.3,
it could be concluded that: given that 1’30 seconds is the geveharation of the videos, a slowed-
down speed of 80% could allow the addition of an average of 22 exractérs. This estimation,
based on the 6 second rule would correspond to a standard subgidldigg speed. Thus, in order
to facilitate access to those with difficulties inrgtard reading, hearing or understanding, the
number of characters could be reduced to 10-12 extra chardeterder to establish the optimum
slow-down speed percentage, the results could be comparedheiffiayback speed of 90% in
which no extra characters would be added.
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On the other hand, the only significant difference found betweeparticipants that accomplished
the task under hearing conditions and the ones that carried @xpement under deaf conditions
was that the latter did not perceive the manipulationesslg. In this sense, it could be concluded
that slow-down reduction has more effect on the audio thameintage. Consequently, by not
receiving the auditory input, participants under deaf conditions {ees aware of the manipulation.
In fact, within the questionnaires corresponding to the 32 clips rshaitihout audio, only two

remarks about speed reduction were found. Both in the 70% playbak spe

Finally, another interesting issue was to compare the nuaiberong answers and the number of
not remembered corrections. In the not manipulated videos,leotd®2 questions were wrongly

answered. In contrast, in the 90% playback speed, the numberooy answers dropped

considerably to eight. In the 80% playback speed, 12 questioeswreng and 11 in the case of
70% playback speed. Therefore, since the number of corretseceis clearly improved, it could

be again established that slowing down the playback speediear effect on the comprehension
of the clip. However, with relation to the “OK but withouwtrection” answers, the obtained results
in all the reduction percentages followed a similar patteeven questions were left without the
right correction in the 100% and 90% playback speed; eight, in theple@ddack speed and eleven,
in the case of 80% playback speed. Although here again the 90%qiesg®ed obtained the best

results, no considerable differences were found betweenti@upercentages.

In short, further research is necessary in order to estaiditbr criteria for reducing playback-
speed for accessibility, but several conclusions could be drawhbagk speed reduction clearly
has a positive effect in viewers’ comprehension. In additionsaratisingly, it could be concluded
that the percentage with better comprehension resultg i80% playback speed and not the 70%
playback speed, as expected. Thus, a not too large speetamdsicieeded in order to improve

comprehension.

6.4.3 Opinion results

After the experiment, the aim of the study was explaingbegarticipants. They were told that the
videos had been displayed in four different speeds in order to dhbekvideos with most reduced
speed were better understood. Thus, they could express their opigemdimg the different
playback speeds and its effects on the audio and the imagdlaswn the comprehension of the

clip.

Almost all of the participants, both under hearing and unddr a@ealitions, made some remark

about the quality of the video. In this sense, the selectesl wigre extracted from TV programs so
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the quality of the image was not high. However, regarding poéation detection, there was a clear
difference between participants that carried out the uasler hearing conditions and the ones that
watched the videos under deaf conditions. Thus, the great magbthg former (three out of four)
made specific remarks about speed reduction. One of thamlydldentified that some videos were
slowed down (the videos with 70% playback speed), and the d#®ridentified some
manipulation in the general sound and in the voices of both TVamaistlebate participants. Once
the aim of the study had been explained, all of them asssrdtt they did notice some slow down
in the videos, but only in the most reduced ones. One of tbeaiutled that, in opposition to the
not manipulated videos, the rhythm of the subtitles was nmasiydollowed in the slowed-down
videos. However, all of them agreed that, once some mangubats identified excessive speed
reduction was counterproductive. On the other hand, among the #oticigants under deaf
conditions only one made a specific remark about playback spdection (in the case of playback
speed 70%). He categorically declared that the imagevessslow and, consequently, it was
“quite exasperating” reading the subtitles. Once explaine@itheof the study, only two of them
assured us that they did clearly notice some slow down indees: The other two participants did
not notice any playback speed reduction but declared that ttiegalize that it was “surprisingly”

very easy to read the subtitles and simultaneously vilaéchideo.

Two clear conclusions can be drawn from the participants’ opinmmghe one hand, they did
declare that, in comparison to the not manipulated videoshiohwsubtitles disappeared quite
quickly, the reduced videos were more easily followed. Howewben the speed reduction is
evident in the image, and specifically, in the audio qualityecame “uncomfortable” to watch the

clips.

6.5 Conclusions

Conclusions about the effect of reducing playback speed as!|doto@accessibility, widely
disseminated throughout the previous sectians compiled and summarized in this section. Thus,
although the conclusions have already been presented within etiehsafctions corresponding to
the three established analysis criteria (visual processimogdh eye-tracking, general and detailed
comprehension through questionnaires and opinion through opinion survegg),arth here

presented from a consolidated point of view.

First of all, results have clearly shown that reducifaylpack speed does have an improvement

effect in both visual processing and comprehension.
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In terms of visual processing, eye-tracking analysis ledtau conclude that playback speed
reduction helps viewers to have more time to not only reacsub&tles but also to pay more
attention to the image. However, excessive playback teducould be counterproductive:
whereas in 100% playback speed versions participants’ gaze beutlisperse due to excessive
quick subtitles, in 70% playback speed versions the same phenonmndralso take place if the

subtitles (and both image and audio) are excessively slow.

Although in terms of general comprehension, there is a cledormity within all the speed

percentages, in terms of detailed comprehension, the samisions can be drawn. On the one
hand, as expected, all the reduced playback speeds obtaitexdrésults than the not manipulated
playback speed. However, on the other hand, a greaterimducplayback speed does not always
mean better comprehension results. In other words: if tbeev perceives the manipulation,

excessive reduction of the original playback speed can beerptoductive.

Finally, and taking into account participants’ opinions, anotherdear conclusions can be drawn:
whereas quick subtitles do make it more difficult to both watteth understand a particular video,
excessively slow images and subtitles do make it moreculiffio focus on the video and its

subtitles since evident speed reduction distracts partisipant

In short, once proved that playback speed reduction has a podiest @ both viewers’
comprehension and visual perception, further research could béndortr to shed more light on

different factors, preliminarily treated in the current ekxpent.

Thus, for instance, more reception experiments could be cawieid order to study the possible
differences (if any), in both visual perception and comprehenbitween the different groups of
viewers that could potentially benefit from slowed-down videmafdnd hearing impaired viewers,
older people, cognitively impaired people and so on and so fegthally, it would be interesting to
continue doing further research in order to establish betteriarfor reducing playback-speed for
accessibility, such as establishing a balance betweemrreduction of playback speed and the
addition of new information by adding extra characters to tbhevesl-down subtitles. Finally,
another interesting idea would be to apply slowed-down playback sp&&tor DVD programs as

a useful tool in second and third language acquisition.
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7. Tests with a Demonstrator of Enhanced Audio Desc  ription
By Jordi Mata / Jordi Arraez / Xavier Vives Surroca

Partners involved: TVC, UAB

7.1Introduction

Audio Description (AD) is an additional audio track with @aéion for blind and visually impaired
people. This service can be delivered using different technigues,DVB-T with the help of a
second pair of audio channels (broadcast/broadcast) or with fheoh@ shared distribution,
broadcast and broadband via the air and the web (called a bphrttbn), even a fully web based
solution can be considered called WebTV. Because the AD dratik can be delivered using
technologies that are not currently tested for this purpose ggaehronisation issues in

broadcast/broadband distribution) it is regarded as an emexggegs service.

7.2 Description of the implemented technique
TV Catalonia has established an almost regular serviceigimgaAD with the help of DVB-T

transmitters in the local area around Barcelona. People isgffasion impairments can switch to
an additional narrative sound channel explaining what is going on.lHEg@stablished a feedback
service with users both at association level and with iddals who write regularly offering their
opinions of the service. Tests with users have been undengk&iC and UAB as part of the

work of the project on “mature services” and the resultsbegilavailable in D2.4.

It is expected that the results of the user intervielWwshvhave been undertaken by TVC and UAB,
and are reported in D2.4, concerning AD are true and validWebTV and Hybrid-TV AD. In
other words, the experience of the viewers is supposed to beathe in each case as the
presentation of AD is completely independent of the waydels/ered. However, several tests will
be conducted in order to validate this assumption. Section 7.8asuthe kind of tests that will be
conducted by UAB and TVC, although the results will be latecrd®=d in deliverable D3.6.

In the current section, we will explain the 5 scenarios of gmgrservices that deal with audio

description:

1. Live streaming Internet TVTV contents with an AD channel (broadcast mix) are stegm

via IP.

2. On demand AD Three scenarios centred on the consumption of recorded corftbate

scenarios let users’ access contents at any time, not tjute atime when they are

ICT PSP — Pilot Type B: DTV4AIl Copyright © 2010 DTVA4AII Page 82



DTVA4AIl - WP3 — D3.5

broadcasted by Digital Terrestrial Television (DTT). Thadééerent scenarios deal with on-
demand AD:

a. Video On-Demand with AD using a Set-Top-Bdkideo On-Demand by means of

IP streaming.

b. Content downloading with AD for consumption on multimedia devitédeo On-

Demand by means of downloading video and audio files.

c. Audio description files downloading (Podcastjideo On-Demand by means of

downloading only the AD audio files.

3. Simultaneous AD and non AD consumptitNp IP distribution here. Instead, DTT contents

are simultaneously consumed in a place (normally a familyatsdin) where visually
impaired and non-impaired people consume the same contents amindirse in the same

place.

These are emerging scenarios and, therefore, are not curbeitly exploited. TV Catalonia
expects to deliver 5 prototypes, one per scenario that wilkbd to demonstrate the feasibility or

otherwise of each of these 5 scenarios and that will é fias testing purposes.

Figure 7.1: Schema of the 3 On-Demand scenaridisedgof recorded contents

7.2.1 Live streaming Internet TV Emerging Scenario

The Live Streaming Internet TV scenaii® a prototype that emulates DTT broadcasting, but by
means of the Internet uses an IP channel insteadeofdrair broadcasting. The following diagram
represents the distribution channel:
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N
=

The emitted live signal will include a high quality videorgi and a minimum of two audio

- o @
Box

Figure 7.2Live Streaming Internet T¥istribution

signals, which are:
- Stereo Catalan audio channel

- Mono Audio Description channel: it will be a mix of the nornzaldio and the audio

description. This mix will be performed at broadcaster’s.sid

For the correct reception and decoding of the live streamiveg.ehd user will need to use a
properly configured set top box. TVC will use a hybrid DTT/IPtept box namedNetbox 8160
which is manufactured by the compadgtgem

Figure: 7.3: Set top box used for the prototypestifix 8160)

7.2.1.1 Preparation of the IP contents for live bro  adcasting
Technical features

Live Streaming emissions will follow the DVB-IP standartihis standard deals with the
encapsulation in TC/IP packages of Thansport Streanpackets that are used in DTT. The content

encoding is performed with the following characteristics:

Video component TVC will use a H.264 codification with an output coding rate of

1.5Mbps. This kind of codification allows end users to viewraage with a quality that is
similar to the one that is broadcast in free to air DTT.

Catalan audio componerit is codified with Advanced Video Coding (AAC) with a bitte
of 128 Kbps.
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Audio description componenit is also codified with AAC with a bit rate of 128 Kbps.

Synthesis of the live feed contents for IP

The source signal that is used in the synthesis of IP cdotdivte broadcasting content is the same
signal that feeds the DTT header. It is originally dekdeover a coaxial BN@Bayonet Neill-
Concelman)cable with an audio-embedded Serial Digital Interface (Sbijnat. A PC with a
BlackMagic DeckLink SDI PClenodel board inside will be used for the prototype. The cbaxia
cable with the SDI input signal will be connected to Bi@ckMagicboard. The PC will be used to
run software that will codify the original signal into a D\#Pstream that will be sent as a unicast
signal to the Real Time Streaming Protocol (RTSP) pubtinatiodule. Figure 7.4 represents the

content synthesis for the IP live broadcasting process:

H.264

H.264 ]
UDP/

| :

—
(2]
©

Figure 7.4: Synthesis of the live feed contentdfor

7.2.1.2 System for IP live broadcast contents publi  shing

RTSP Server for live broadcasting

The RTSP server for live broadcasting gathers on one sidanibast streaming with the live
contents served by the H.264 encoding server, and outputs on thaidéhére content that users

request.

The protocol that users’ side set top boxes follow for demandiagsignal is the RTSP protocol
through port 554. This protocol lets the set top box establish, amasud close a User Datagram
Protocol (UDP) channel. Thanks to this UDP channel, the seésvable to provide the live

streaming that will be provided to each user individually.

Figure 7.5 shows this part of the process:
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Figure 7.5: RTSP server for live IP broadcasting

Opening the system to Internet

The users of the prototype access the RTSP server viadhthanks to the gateways that have
been activated by TVC'’s Information Technology (IT) Departn@sonnel. The gateways will
enable a way through the firewall that controls the accedstinternet throughout the corporate

intranet.

To do so, on one side the requests of the RTSP protocol (port 658% mternet test users to a
corporate IP address have been enabled. These requestsvareddrto the RTSP server thanks to
a NAT (Network Address Translation) technique. On the other htred,|T Department has
reserved and kept enough bandwidth on the connection output to ensopeavewing of live

streaming broadcasts on the client side.

7.2.1.3Users’ setup
Receiver software

The NetBOX hybrid receiver that is used in the prototype s tabdive access to a website that lets
users choose between the two available audios channels: Gatdlaudio description. Once the
user selects the desired audio, the receiver automatioakg the live IP channel and unicasts the

audio that has been selected by the user.

The following screenshot shows the audio selection menuwetisaigers choose the audio channel:
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\_ J

Figure 7.6: Audio selection menu (IP lisgeaming)

7.2.2 Video On-Demand AD content over a Set-Top-Box

7.2.2.1 Description of the scenario
The Video On-Demand AD content over a Set-Top-Box scenaridhetsiser select contents on

demand from a list of programs. S/he will then be abldtch these contents on the TV screen.
The contents will be broadcast via the Internet thanks toearsing IP channel. The following

figure shows the distribution channel:

Figure 7.7: VoD with AD (broadcaster mix) distribn

The clips that will be available for the test will contai high quality video and two audio channels:
One stereo Catalan channel

A Mono audio description channel that is a mix of the normalcacitiannel plus the mixed

audio description (the mix is done at the broadcaster side).
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For the IP streaming Video On-Demand contents, the udleuseithe following set top box. It is a
hybrid model DTT/IP: Netbox 8160 dfetgemmanufacturer. It is the same as that shown in Figure:

7.3.

7.2.2.2 Preparing the contents for IP Video On-Dema nd
The archive of programs for Video On-Demand (the so-callednddp) is a set of files that are
generated by means of transcoding the regular DTT broadcBsi¥3 to Transport Stream

packets. This format will later enable a distribution teah streaming mode and follows the DVB-

IP standard.
( H.264 )
v —
DVB-ASI B i e
H.264 o
Catch-Up
J

Figure 7.8: AD enriched VoD generation

The content codifying is done the following way:

Video componentcontent is codified with H.264 with an output codifying ratd. &Mbps.
This codification provides a high quality image that is simi@rthe one of a DTT

broadcasted signal.

Catalan audio componertit is codified with AAC with a bit rate of 128 Kbps.
Audio description componerit is also codified with AAC with a bit rate of 128 Kbps.

All the files that have been created for Video On-Dedhaill be saved in a repository and will be

available to be served.

7.2.2.3 Publishing system: RTSP server for VoD
The RTSP server for Video On-Demand suppliesti@amingthe contents that are available in the

Catch-Up repository whenever users ask for them.
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The protocol that is followed by users’ receivers whenevar dhe demanding content is the RTSP
protocol via port 554. This protocol lets equipment establish, maiand close the UDP channel
that will is used to individually supply the streaming to eaictine end-user receivers.

Figure 7.9 represents this part of the process:

RTSP L
camn. SN, >
W i
W - ————
| R _—
IPTV f -
-Up \\
Sa
+ NAT

Figure 7.9: RTSP Server for VoD broadcasting

7.2.2.4 Opening the system to Internet
The users of this emerging AD service access the RTSrseom the Internet, thanks to the

gateways that TVC’'s IT Department has enabled in threwéii that controls the access to the
corporate network from and to the Internet.

On one side, the entrance of queries for the RTSP protocol5yt from Internet to a corporate
IP address, has been enabled. The queries are forwarded RTSP server thanks to a NAT
technique (Network Address Translation). On the other hand, erlmmmgtwidth has been reserved

for the output connection in order to assure a correct vistializof the VoD content streaming at
the client side.

7.2.2.5Users’ set up: the receiver software
The hybridNetboxreceiver that is used in the test can give the usessd¢oghe web that lets the

user choose, not only the Video On-Demand content that s/lkesdgs watch, but also the audio
s/he desires to listen to: standard Catalan or audio déseript
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Figure 7.10 shows a screen shot of the selection menu thaewised by the user to select both the

contents and audio channel

Figure 7.10: VoD contents and audio selection menu

Note: For the test, we have used 4 episodes of a wellik@atalan sitcom produced by TVC,

named “La Riera”, and a film with AD, “Sense and sensibility”.

7.2.3 AD enriched contents downloading for consumpt ion on multimedia devices

7.2.3.1 Description of the scenario
This emerging scenario lets the user download files with mealident on a PC, so that these

contents can be visualized on the same PC or in another edikirdevice. The following schema

shows the distribution channel:
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Figure 7.11: Distribution of AD enriched contenysdpwnloading

The clips that will be available for the test will be ethathe same ones as in the previous scenario
(streaming VoD). This way, users will be able to evautite quality of the contents in a

comparative way.

During the test, the contents will be played on a laptop thnkee VLC reproduction softwalre

7.2.3.2 Publishing and downloading system
The users will be able to download the contents to PC bygsiogea web page with the links to the

different programs that are all available with AD.

7.2.4 Audio description files downloading (Podcast)

7.2.4.1 Description of the scenario

This scenario lets a user download audio files in a portabieatofMP3). These files only contain
the audio description audio channel of the selected prograrothdr words, these files contain AD
podcasts. The users will be able to use these files ingbaable audio player devices. One of the
goals of the test is to discover whether there is a defnamdend users to consume podcasts of the
programs they have previously missed. For example, would usgemn lto the podcast of

yesterday’s sitcom they were not able to watch, in @ican the bus while going to work?

The following schema shows the distribution channel:

'VLC media player is a player and multimedia framewof the VideoLAN project. It is open source scdine
distributed under GPL license. More informatioraatl downloadable from: VL@ttp://www.videolan.org/vic/
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Figure 7.12: Podcast distribution

7.2.4.2 Publishing and downloading system
Users can download the audio descripfiaacastso a PC by accessing a web page with links to
the different TV programs. Once the files are downloaded, daeybe copied to the portable audio

player devices, so that users can consume the contents amhiey want.

7.2.5 Simultaneous AD and non-AD consumption
The following scenario proposes a solution for family welfamaen watching TV) in those
households with a member with visual impairment. It deal& witnultaneous consumption of

media content with audio description and without audio description.

The disabled person will be equipped with a laptop with @iner, and will be able to listen to the
audio description channel through headphones, while the other merhbeedamily will hear the
standard audio from the loudspeakers. However, the visually redpperson will watch the same
image as the rest of the family, the one that is showheretevision screen. The aim is to ensure

that this scenario is viable and that it does not involvecasydichronisation problems.

The scenario is sketched in the following scheme:

Figure 7.13: Simultaneous AD / non AD content cangtion scenario
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7.2.5.1Users’ setup

This scenario will use the standard DTT signal from TVE&leVision of Catalonia, as it contains an
audio description channel (broadcaster mix) besides theasthaddio channel. The test set-up will
include the following equipment:

A TV with a standard DTT tuner. This equipment will be usedlisplay the contents
selected for the trials. Standard audio will be selectetlisriglevision.

A laptop. We will connect to it a pair of headphones, and/8 USB (Universal Serial
Bus) receiver with DTT tuner: The laptop will tune to Hane channel that is shown on the
TV screen; however, the audio description channel will be chosehe laptop. This way,
the visually impaired person will be able to listen to A& channel via the laptop, while

s/he can sit with the rest of the family who are watchinegTV screen.
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8. Tests with a Demonstrator of an Enhanced Text Se  rvice
Partners involved: IRT, RBB

By Bettina Heidkamp

8.1 Introduction

The background to this demonstrator lies in the possibilitiesrioareced access services enabled
by hybrid (DVB-T/IP) receivers with broadband connections dnedlarge screen diameters and
high resolution displays of High definition Television (HDTV). Detable D3.3 gave a detailed
description of this demonstrator, a barrierfree second gererdigital TV-text service in the
industry standard Hybrid Broadcast Broadband TV (HbbTV) that eatebboded and represented
by HDTV receivers supporting HyperText Markup Language (HTMLYBgible Markup
Language (XML) using CE-HTML (Consumer Electronics-HTML). Tdeerierfree version of such
a novel text service developed in cooperation by IRT and w&8based on an existing service, the
HbbTV text service for the German nationwide Channel 1 of ARA lhad been launched at IFA
2009 (based on the existing teletext service for channel 1) t&tisiad originally been conceived
by the responsible department ARDText which is hosted by RBBIf&RD broadcasters. Among
other ARD demonstrations this was actually the first publicatestnation of an HbbTV service.
This solution was developed jointly by IRT and ARD Text. It wlasided to use this new service
as a basis for demonstrating and testing a barrierfree rxtedervice in DTV4AIIL The idea was to
tackle access issues of an HbbTV service based on CB-HiFd displaying mixed text, graphics
and pictures. Sight impaired users were to be provided hétmeans to adapt the service to their

personal needs and preferences for better legibility and uandeéirsg.

Please refer to Deliverable D3.4 for detailed informationthe demonstrator and on all issues
related to the framework of the user tests as welb diset three different questionnaires used. This

deliverable D3.5 focuses merely on the results of these te

D3.4 gives a detailed overview over the general approdiod, concept and the
implementation of this barrierfree prototype which was comckivn close cooperation of
IRT, RBB and ARDText. Features were mainly a zoom viewfetfit colour variants
adapted to the requirements of different sight impairmemisegye diseases and a Text-to-
Speech (TTS) facility.
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On 14" and 1%' December the service was tested with nine sight imgageople in
individual user test sessions. D3.4 describes in great tleaihethodological approach of
this test, the set up of the room and the structure of malividual test session. It also

elaborates on the methodological considerations as to recralitgfresentative user group.

Summing up, RBB thought that the group should be representatitbeoimost important
impairments/sight limitationgather than of the different diseases as the origin dfetrsight

limitations. Moving from there it was decided to try aimdiftesters representing the following:
Inability to see/distinguish red and green
Inability to see colour, combined with limited vision
limited contrast sensitivity
visual impairment level 1 (WHO)
visual impairment level 2 (WHO)
visual impairment level 3 (WHO)
blurred vision

With the help of the regional impairment associations wecemded. The user group was
distinguished by the different kind of eye diseases, by therdiif visual impairment levels
according to the World Health Organization (WHO) and by diffewésual impairments as a result

of eye diseases. A matrix displayed the characteristitt®ee user group is given in subsection 10.4.

8.2 General user profile as to media usage

Before the actual user trial, we interviewed the pestons to establish a user profile concerning
their use of computers, television, and teletext. We wiatttdind out if the visually impaired use
the conventional teletext and furthermore, if those users wheamputers and are familiar with

the menu functions of web pages found it easier to use the\Hb&Jed ARD text.

All of the nine participants have a computer and eight of themit daily, mainly for Internet
access and emails. Office applications and audio/video ceomnd and third. 22 percent of the

participants also watch TV on their computer.

All of the testers have a television and most of theeniudaily (89 %). The remaining 11 % use it
at least several times per week. All of the participare familiar with teletext. Most of them (33

%) use it several times per month, 22 % several timew@ek, 11 % once a week, 11 % don't use
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it at all. When asked how satisfied they are with the corweaitteletext font size, 33 % percent
rated it a “three” and “five” respectively (on a scitem 1 = very good to six = very poor). The rest

of them were equally divided, rating it “two”, “four” and “Sixespectively. None of the testers
rated it as being “very good”. When asked to rate the sliiyabf the colour in terms of legibility,
the majority (56 %) rated it as being “satisfactory” & & grade three). 22 % give it a “five” and
11 % “one” or “six”. Approximately half of the testers ageniiliar with font size enlargement (56
%), 44 % were not familiar with this function. 44 % haveadly used it. For 22 % of the users the

degree of enlargement is insufficient. 67 % of the particgpase a digital set-top box.

Our test group is computer and TV literate. The testerdalstext at least sometimes despite their
visual impairments, 22 % percent use it on a daily basis. i@rson uses neither a computer nor
teletext. Correspondingly, this person had the most diffiauliemprehending the navigation

principles and obviously wasn't familiar with the “menu beohcept.

Summarising the results regarding the legibility of conventiotetietet: 55 % find it bad (rating it a
grade 4 to 6), whereas 44 % think it is good or at least mufficWWhat needs to be taken into

consideration here is that some of the testers said tbelglwse teletext if the font were larger.

8.3 Task Analysis

Fulfilling certain tasks, an indirect method for learning aboutusebility of the service, was the
second main part of the test. The meaning and objectiveadi eésk was clearly defined.
Concerning each “barrier-free feature” it was checkest fihether the respective navigation for

reaching the feature was user friendly and second if the@ols such was satisfying for the user

by trying out the feature. The usessiccess or failure in performing a task thus provided evidence

if the exemplary approach of the barrier-free features eeawenient, user friendly, and most
important useful for reaching satisfying access to the senlit addition, free spontaneous
comments of the users were to show which features and furltiemnthey liked or disliked. The

fulfilment of the tasks and the problems being encounteredngasured by the usability team.

In the first task we presented the users with the ARK S&rt page. We wanted to test if or rather

how easily they would find the accessibility options.
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Please activate the settings for the barrier-free v ersion of ARD Text

with
yes help no

1.1 Comprehension and visibility of the “barrier-

free” menu button for accessing the barrier-free | 56 33 11

version

1. 2 Comprehension of the arrow and OK key/s 78 11 11

moderately too

User Rating easy easy difficult | difficult
How easy was it to get to the barrier-free
setting options? 56 11 33 0

The result shows that a small majority easily found, compreldeadd saw the “barrier-free”
button. One third, though, needed help. Only one person didn’t m#maggsk at all. Accordingly,
a small majority thought the task was “simple”, whereas loing found it “difficult”.

Compiled Observation and Testers’ Comments

Three users initially had problems with orientation on the g@ge. Two of them first needed to
make them selves familiar with navigation using the arrove keythe remote control. Another two
testers firmly criticised the positioning of the “barrfeze” button. They think the lower left-hand
corner is not the best place for the “barrier-free” buttoreyTdrgue you wouldn't expect the button
there because the common reading direction is from top lettom right. With a restricted field
of vision this would prove disadvantageous. “Top left is beBtrting at the top, it is strenuous to
read until you get to barrier-free”. (Note: A viewer with restricted field of vision cannot
comprehend the screen as a whole. It has to be read bit byhlah is more laborious, obviously

beginning at top-left). Both of those testers have scotomewalield loss.
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One test person immediately tried to navigate using numeyg kée was, however, unable to do
this because the input window for numbers is not enlarged. Pamtgipeho found the task

“difficult” gave the following reasons:

The positioning of the “barrier-free” button on the bottom lefsagain criticised. One tester was
irritated by the television programme background. In her opirienaipplication should fill the

whole screen. Even a still background image might not offer éncaigtrast.

Two testers thought the font on the start page is too sniedl'Garrier-free” button in particular is
too small. Those participants have a visual impairmeragvaf I2 or 3. Along the same lines, another
person vaguely suggested “The start page should offer betegsduility.” One tester said: “Arrow

key navigation is too difficult for me.”

Recommendations concerning the start page
- Barrier-free button should be enlarged and positioned top-left

- Input window for entering page numbers, i.e. for numerical adieig, in the barrier-free version

should be enlarged
- Start page should be more accessible in general

- Application without background image (should cover the whole screen)

This task served to examine whether the page design fbather-free settings is sufficient.

yes | with help no
2.1 Comprehension and visibility of configuration page and
) ) ) 33 56 11
setting options in general
2.2 Revision: Comprehension of the arrow and ok keys 89 0 11
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moderately too
User Rating easy easy difficult difficult
How easy was it to adjust settings according to your
. 56 33 0 11
personal requirements?

The grades for managing this task are lower than for thetésk, i.e. this task seems to be more
difficult. Only one third of the testers succeeded without,&kp majority needed support. Again,
only one person (the same as before) didn't manage the takkRepetition, however, seems to

have enhanced the comprehension of the arrow keys and navigation.

Interestingly enough, the self-assessment was more pogitivejority of 56 % said it was “easy”,
only a third thought it was “difficult”. One person found the téslo difficult”. This wasn't the

same person who seemed to have difficulties with nawigat general.

Compiled Observation and Testers' Comments:

Four testers chose the setting “white on blue”, another four akese “white on black”, one of

whom changed to “black on white” in task 5.

One test person had ongoing difficulties with navigation; angieeson had problems with using

the remote control. She pressed “OK” twice, comparabledtmulle mouse click on a computer.

Three testers criticised the box ticking system as beingeamd\one of them realised that by
ticking the box they had made a choice and confirmed it. Alettesters would like a confirmation
signal, e.g. an audio signal. One tester chose “standénidking that this would activate font
enlargement, which he had selected beforehand by tickinigotheHe thought he was setting font

enlargement as “standard” in his personal settings.
The following reasons were given to explain why it was “difiicor “too difficult”:

Two people expected an overall enlargement by choosing “foatesiiargement”. This led to

confusion because they didn't realise if they had reallyadeti font size enlargement.

Four testers criticised the menu headers (headingg)dasipherable. Therefore, they could not
fully understand the page. Those testers had a level 1, 2 mudl vmpairment. Two of them

specified: A header or headline has to be identifiable as pachaps defined by colour (yellow).
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One tester would like all fonts on a page to have the saadecause otherwise she would have to
constantly modify her viewing distance. Three testers a#ttithe degree of font enlargement as
insufficient. Those are testers with visual impairmerita tevel 2 or 3. One tester asked for the
colour set “yellow on blue or vice versa”. Another tester sa&ler use serifs. Another person

would like a clearer focus (noticeable frame).

Summary: Recommendations — Preferences Page

Confirmation signal when box is being ticked (audio signal: “¥iaue activated font size
enlargement”)

Reconsider the term “standard”, it seems unclear

Reconsider the term “font size enlargement”, it also sesmkear. Maybe use “zoom
function” or something similar instead.

Use same font size for the entire page.

The headings (headlines) are indecipherable

The headings (headlines) should be clearly identifiable ds(sotour?)

Increase the degree of font enlargement

Colour sets “yellow on blue” and “blue on yellow” are requested

The frame (focus) should be clearer

Please go to business news page

yes | with help no didn't use it
3.1 Comprehension of navigation principles (from centre
89 11 0 0
to menu bar and back)
3.2 Legibility of the menu bar 100 0 0 0
3.3 Where applicable: Comprehension / Visibility of the
. _— 33 0 22 44
numerical navigation
moderately too
User Rating easy easy difficult difficult
How easy was it to find the business news page? 89 11 0 0

ICT PSP — Pilot Type B: DTVA4AI Copyright  © 2010 DTVA4AII Page 100



DTVA4AIl - WP3 — D3.5

Compiled Observation and Testers' Comments:

Navigation was understood by 89 %. As before, this is a aeiiosl result.

One person had ongoing problems. A positive result was thdtthi testers thought that the menu

bar (with font enlargement) is legible, and all of them thougisttask was “easy” or “moderately

easy”. Nobody used numerical navigation.

In explaining why the task was easy or difficult, one tegararked it confused him that there was
no space between the page number and the respective.dadertesters criticised that the cursor
(focus) jumps back to its original position when switching ftbmcentre of the screen to the menu
bar — i.e. the cursor then is out of view. They don't semyitmore and loose orientation. Those

testers would like the cursor to stay at its current heigiile switching between different fields on

screen.

Summary: Recommendations — Locate News

When switching between different fields on the screenhéiight of focus should the same.

Distance between the page number and the respectiverheaoo small.

Please read news report “Quelle: 'White Goods' Sale  “

yes | with help No

4.1 Comprehension of scrolling principle, scrolling from 89 1 0
news headline to news headline
4.2 Legibility of news headlines with the contrast selected | 100 0 0
4.3 Comprehension of the “OK” or page numbers for

) ) 89 11 0
selecting news item
4.4 Legibility of news report with the contrast selected 100 0 0
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User Rating Good | sufficient bad not at all

Please rate: How legible was the news text for
89 0 11 0
you?

The result is very positive: 100 % could readrba/s headlineon the overview page as well as the

news textout loud, though, sometimes haltingly as is to be expected.

Almost all of them (89 %) understood the scrolling princiglerolling the news headlinesaand

selecting a report by pressing “ok”.

Compiled Observation and Testers' Comments:

One tester criticised that he could only read the n@psrt when sitting very close to his TV
(approx. 8 cm distance: visual impairment level 3). He stexgdicitly: “The font enlargement is
insufficient.” Another tester thought that legibility is reddoccompared to enlarged font in standard
teletext. By contrast, two other testers remarked ondbd tegibility. One of them even hoped he
will now be able to read the content without a magnifying gl&sgh testers have a visual

impairment level 2.

One test person said the news headline page is confusirgyggested a clearer structure (maybe

by using a yellow font). She and two other testers would lik&ek” function.

Two of the testers faced the problem that while scrolling dowedd a report they suddenly were
in the next news report (a task which is to follow next)e Quarticipant states, she liked the
scrolling principle for reading in general. Neverthelesspbistructed and confused her that by
scrolling down another report follows immediately. She found jiteeially annoying that the
content “jumps by sections” as soon as a new report appearsotiide tester said: “l didn't

comprehend that another report follows immediately”.

Finally, three of the testers said that the cross pati@neimote control should better be separated

as it is “too confusing” to have all the functions on one button.

Summary: Recommendations — News Overview Page anaport Level

For users with a visual impairment of level 3 the font seems to be only partially

sufficient, especially for continuous text.
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There is demand for a “back” function.

It adds to confusion that in scrolling through a news report,g¢keraport is immediately

opened and one can also move to the next news item by sciolBegtions.

Please read the next news report (Mechanical Engine  er ...)

yes | with help no
5.1 Comprehension of browsing principle to move from one
news report to the next, in combination with scrolling through| 22 56 22
a single report
moderately too
User Rating easy easy difficult difficult
How easy was it to go to the next news report? 89 0 0 11

As already described in task 5 this point proves to be prolitendaispite the very positive self-
assessment: 89 % found the task “easy”. But this is due t@a¢h¢éhat most testers use the menu
bar or the overview page to open a report. They don’t mam éme report to the next. Thus, the
majority (56 %) needed help to go directly from one remothé next.

Compiled Observation and Testers' Comments:

Evidently, five people didn't fully comprehend the principle ttied next news report follows

directly. Four users noticed it while reading. One persoventigeless, went to the overview page
first.

One person still has difficulties comprehending navigationsanalling.

Commenting on their “user rating”, seven people state ttheyt don't approve of the system
scrolling down to the next news report, they prefer the fandb be more distinct or accessible via
a special button. Two users suggest a visual impulse or sigdial when scrolling to the next news
item. One person would like to scroll through the report lindifi®/instead of “report-by-report”.
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Again, four people would like a “back” function after readingessage.

Summary: Recommendations — Browsing from Report to Report inCombination with
Scrolling (also see previous task)

The system “scrolling from report to report” should be reconsdler
If this function is kept, it should contain:

o Visual or colour impulse or audio signal

0 Line-by-line scrolling

Introducing a “back” function to move back to the overview page

Please choose setting “ARD Text voice output”.

This task is a revision of the preferences pagtiatian.

yes | with help no
6.1 Revision: Comprehension and visibility of navigation
) ) ) 78 11 11
(opening page “barrier-free settings").
6.2 Revision: Comprehension and visibility of the 89 0 1
preferences page and setting options in general
6.3 Revision: Comprehension, visibility and selection of 89 1 0
specific setting options
moderately too
User Rating easy easy difficult difficult
How easy was it for you to select option ,ARD Text
) 89 0 11 0
voice output”?

As a positive result, the task “comprehension and visibilitpreferences page and setting options
in general” achieved 89 %. This is much higher than at thenbegi where only 33 % didn't need
help with the page. Accordingly, the testers' seleassient is slightly more positive, 33 % said the
task was “easy”. This may suggest that the testers hanevibypecome more familiar with the Text.
It is important also to acknowledge that this page was exguam the testers during task two. It
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seems slightly more difficult to access the preferencee pigthe start page. One tester needed
help in doing so; another tester didn't manage it at all.t@sters' self-assessment is positive: all

except one say it was “easy”.

Compiled Observation and Testers' Comments:

Seven of the testers think the task is “easy”; one pers@otfto press “ok” and thought it was
sufficient to click on the “barrier-free” button. One persoriticises that she can't see the
preferences page before the font size enlargement hasab@eated. One tester suggests using

another, in his opinion, better synthetic voice (“Julia” anthus”).

Summary: Recommendations — Preferences Page

Voice is okay but there are better ones

Larger font size already on the preferences page (evereldefdarenlargement)

Please go to news page

This task aimed to examine if and how the testers useaiweactivated voice output to access the
news overview page (comprehension of the voice output folldivet navigation). Here, the testers
could only access the news page via the numbers read bygitieeoutput (or from memory alone,

if they listened to the voice output of the menu bar from beginto end). We also wanted to see

how well the testers could hear the voice output.

yes | with help no

7.1 Audibility and comprehension of voice output for 0 - 78
navigation on the menu level

User Rating yes no

Was the voice output helpful to open the news page? 11 89
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In quantitative terms this is the worst result thus far. Vast majority of the testers didn't
understand theoice output for navigation on the menu levelln their self-assessment all but one

tester said that the voice output wasn't helpful to them.

Compiled Observation and Testers' Comments:

The difficulties were not aacoustic problemas the testers understood the synthetic voice well.
The voice output explicitly confused four of the testers; theyepr®® use visual navigation
principles as usual. Another tester said that he concentoate¢de screen visually and therefore

wouldn't use voice output.

Commenting on their self-assessment, eight of the nitersesaid they understood but ignored the
voice. One of them said “the voice is annoying”. Five peoplised that the whole menu is being
read out to them. They think, only what is in focus should bd by voice output. All standard

screen readers used by the visually impaired testerstrarcctured that way.

Summary: Recommendations - (Menu Level/Navigation)

Voice output for navigation doesn't appear to be absolutely rmegess
In its present form it is insufficient and confusing

Voice output appears useful only if it reads what is in focus.

Please select voice output for the news report “Sta  tes demand ..."

This task focuses on two aspects: Using voice output to findafispnews report on the overview
page level (the news overview page is read from beginniegdpthe cursor is initially positioned
on the first headline in the overview). Again, users doweltihe choice here to open a report just
while the headline is being read out (no link of voice outputhimsen focus). They can select a

news report only by entering the page numbers that are l@sdgut.

yes with help no
8.1 Audibility and comprehension of voice output for
navigation on news overview page level 11 11 78
8.2 Audibility of voice output for news report 100 0 0
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User Rating yes no

Was the voice output helpful for finding a particular report? 11 89

Compiled Observation and Testers' Comments:

Again, audibility of the content was perfect (100 %). s dther hand 78 % did not comprehend
the navigation. Only one person understood the principle. Anotlséer tenderstood it after
receiving some help. Six of the testers didn't use voice oatgilit or only marginally. One of them

explicitly stated that he read the page to find the rmepsrt.

Two of the testers criticised that they could not seleetheadline through the voice output. They
would like the headline to be a focus which can be activalet tester said the voice was
“pleasant”, even over a longer period of time. Another tabtarght it was a good idea to combine
reading with listening. She would have liked the overviewdaead out twice. Another tester also
favours a “mixed use”. Voice output is helpful for longer continuews but for navigation it is too
difficult.

Again, three of the participants suggest that voice outputld only read what is in focus. Two

testers said voice output is confusing if the user can still relatively well.

well | sufficient | not well not at all

How well did you understand the report? 56 44 0 0

The result for audibility of the report is very good. Five of thetdrs said explicitly, they

understood the voice “well“. But one of them thought, the vaicmded a little muffled.

Summary: Recommendations — Voice output of News Overview Page

Voice output without link to focus confuses the users

Mixed use of “reading — listening” could be helpful, voice outnly for continuous text
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8.4 Assessment of Evaluation Interview (Past task interview)
After having fulfilled the tasks, the users were askedctliquestions to find out about wanted
gualities and functionalities after the fulfilling of thekasvas finished.

1. General feedback on the barrier-free version of ARD Text

a) What do you like best about barrier-free ARD Text?

%
Font enlargement 78
Colour selection / font convertibility 78
Individual settings 56
Computer Based Handling (familiar) 33
Voice output 33
Clear menu structure 22
Easy adjustment 11
Easy to operate using arrow keys 11

At this point, the testers freely expressed their opinions.ir T§gontaneous comments were
categorised in order to compile the main points and get quamitasults. Of course, most of the
users noted several points. The two functiforg size enlargementandcolour selectionclearly
are on top of the list. The testers were delighted thiese functions.

These results were confirmed by the fact that more thanofidtie testers like thendividual
settings which mainly offer font enlargement and contrast settingse. ddmments show that the
basic features for accessibility are successfully implerde@aly three of the testers mention the
voice output, generally it receives a better rating tvaold have been expected according to the
test results; it is explicitly mentioned as the bestuiea The remaining three features, though not

mentioned as often, altogether imply that the text pravée tuser-friendly and clear.
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b) What do you like least about barrier-free ARD Text?

%

Missing More and higher degrees of adjustment are missing. The font size,

even when using zoom, seems smaller than in standard teletext. 44

Voice output should only read what is in focus (as all standard screen readers

do; the usual standard should be followed) 22

If 1 don't see well, | can't even find the page with the accessibility options. The
“barrier-free” button is not visible, it's not positioned correctly (top left would be

better), suggestion: a configuration page where you can choose between

“normal” and “accessible version”. 22
Perhaps it would be better to enlarge all content on the screen? 11
The clock should be bigger (positioned above the programme tips) 11

Cursor should stay at one level during navigation to the right or left, otherwise it
can disappear from the field of vision and has to be searched for 11

Again, there is a positive tendency in the evaluationclitonfirms the basic concept, as the
testers point out more positive than critical features. 42f %e testers wished they could enlarge
content even more. This is made explicitly clear with thecaticomment: “The text seems smaller
than normal teletext, even when using the magnifying functiom’.the same lines, one person

would like a general enlargement of the page/screen instémyiag a magnifying function.

Twenty percent vote for a voice output which is linked to theigodwenty percent also criticise
the access to the configuration page. They think the bareeridutton is not only positioned
wrongly but also difficult to see. Other critical pointsrev¢he size and positioning of the clock, and

the jumping of the cursor/focus.

All the critical points that were explicitly mentioned in ¢skeeopen comments had also proved

difficult in the task section (and are therefore maniestiand bold below in the final resume).
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Key questions

a) Would you be interested in this kind of new text service on your TV if it were barrier-free?

%

Yes 100

No 0

Comments / Other:

I'd rather use it on the computer

These results again underline the essentially positive inetheé evaluation of the general concept.

b) There are different ways to offer a new kind of TV teletext service. Which do you like the best?

%

1. Adapting the standard text service with an accessible version (as

evaluated here). 78

2. A graphically reduced, text-only version, which is made for and offered
to the visually impaired. 22

Comments / Other:

Whatever is the easiest to use 11

A reduced version like that mentioned in option 2 could lead to
“disimproved” handling; omitting a lot could lead to complications, a

general version which is accessible for all is best 11

A majority of the testers opt for an accessible version oéMi&ing text for the visually impaired.

Again, this confirms the general concept.
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Accessibility Options

Font Size

a) How sufficient was the degree of font size enlargement for you

%

appropriate / sufficient 78
too small 22
Too Big 0

Comments / Other:

Maybe offer another two or more levels of font enlargement 33

A clear majority of the testers think the offered fontesinlargement is sufficient. This is
surprising, considering the task results above and at point 1b é&ssessment). However, after
having answered the multiple choice questions, a third of therdesckle this point on their own

initiative, requesting a higher degree of enlargement.

b) How important is it for you to be able to adjust colours and contrasts?

%

very important 89
important 11
not important 0

The ratings confirm the positive trend in the evaluatibthis feature. It definitely should be kept.
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Voice output

a) How important is voice output to you?

%

not important 56
Important 33
very important 22

Comments / Other:

Helpful for certain features (long continuous text) 11

Effectively the same percentage of testers considerehisire to be important/very important as
not important. The task results show that this feature is owreoversial than colour and contrast
settings. On the other hand, there is definitely a denfar it, especially in regard to longer

continuous text.

b) How important is a speed setting for voice output to you?

%

not important 44
Important 33
very important 22

Comments / Other:

Would be a nice feature 11

Important for information 11

A speed setting function is important/very important to a mgj¢sb %). To 44 % this feature is

not important. 22 % of the testers confirm their multiple chagtecsion with comments.
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c) Do you have further comments regarding the voice output?

%

voice okay 33
voice when in focus 33
choice of different voices (perhaps female and male) 22
swallows syllables / clearer diction would be better 22
synthetic voice / computerized voice 22
on-off switch for selective use of voice output 22
voice output is very helpful for longer continuous text 11
screen reader should incorporate standard functions 11

The free evaluations vary to a great degree. One thittedesters say they like the voice. That is

slightly contradicted by the fact that 22 % of the testeiticise the voice, saying it sounded

synthetic, it failed to pronounce some syllables and they wokedtlie option of having a male

voice. In summary, the voice was good on the whole, but shouldgyeved (which is possible

without much effort) if a version with voice output is to béemdd. A further third of the testers

readdressed the point concerning the voice output function witeategpfocus. Here, the testers

also voice a desire to stick to the usual screen restdadard. In addition, several participants

express the wish for voice output specifically for news reports.

Contrast / Colour Sets

a) How important is it for you to be able to select colours and contrasts?

%

very important 67
Important 33
not important 0
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The result is positive; the ratings are comparable to thdtseregarding the enlargement function.

This feature should definitely be kept.

b) Which sets of contrast variations do you need for the accessible version?

%

very not
important | important | important

White on Black 33 22
Black on White 44
Yellow on Black 33 67
Green on Black 33 67

Blue on White 11

Yellow on Purple

Yellow on Blue

OO0 |O|O|O

White on Purple

White on Blue

Yellow on Red 0 11
Green on Blue 0 0
Yellow on Green 0 11
Green on Purple 0 11
Green on White 0 22
Green on Red 0 0
Red on Black 0 0
White on Green 0 22
White on Green 0 33
Blue on Green 0 0

Conclusions:
Colour sets included in the test version which should be kept:

White on Black
Black on White
White on Blue

Additional colour sets which were not included in the testioers

Yellow on Black

Yellow on Blue
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Green on Black
White on Red

Blue on Yellow (derived from tasks)

Colour sets which can be eliminated from test version:

Blue on White

Font Size

—a) How important is it for you to be able to choose from different fonts?

%

not important 78
important 22
very important 0

This feature doesn't appear to be important. Thtetg, however, state that a font without serifsutth be

used.

Questions concerning the design of colour buttons

Colour buttons will play a large role in internet-like servides television. These buttons will be
used to activate television services such as the telséexice you tested today. We need your

opinions to design the best possible barrier-free buttons. Hera é&w suggestions.

%
very
good | good bad
Colour buttons (FT) on remote control and screen are
distinguished by form and colour 11 11 11
Screen buttons are distinguished by a), b), c), d) 0 0 11
Screen buttons are distinguished by FT1, FT2, FT3, FT4 0 0 22
ICT PSP — Pilot Type B: DTVA4AI Copyright  © 2010 DTVA4AII

Page 115



DTVA4AIl - WP3 — D3.5

None of the solutions we suggested received much approval ahmnegsters. The best solution,
which only received 22 % approval, is to use form and colour fieréliftiate between the buttons (a
form-icon on the screen in addition to text on the buttoam$ed or punched form on the remote
control, as print often rubs off quickly). Users with compleiar blindness would have no other
way of differentiating the buttons, and users who can’t sdecaeld also recognise the different

forms. But this would also necessitate a change in thgrdesihe remote control.

Comments / Other: %
Colour buttons are indecipherable 78
Higher Contrast (Font background) 44
Brighter colours without gradient 33

Basic functions should be the same as in standard teletext. New menu

functions better on extra menu bar 11

Has to be a barrier-free version 11

The key factor: In the free commentary, the majority of testers mak®eiat of mentioning that
they couldn’t read the colour buttons at all, because of tlkedbcontrast and the pale colours.
Because of that, 44 % of testers say there should be morastdrgtween the background and the
text. One third also wanted flashier, brighter, colourtheut gradient. Even stronger colours like
white on yellow would be unreadable. Better combinations would &ek n yellow, white on
bright red, white on dark blue or white on dark green. The colotlorizuand the text written in
them must be bigger, and should also be magnified when usingabeifying function. These
changes would not be of any use to those with colour blindneskeinciase, the form of the

buttons must vary (see above).
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Do you have any other comments regarding the barrie  r-free design of this new television text

service?

%
Delighted 33
A general configuration page for "standard" and "ba rrier-free version" is
requested 22
Input window for entering page numbers should be la rger, you should be
able to directly control it, current position must always be clear 22
Separate keys for colour set selection or inversion . Screen readers do
have a key for inversion and a second key for colou rs, that should be
implemented here 22
Operable 11
Navigation using the cross pad easily learnable 11
Much improved compared to teletext 11
Headlines of categories are much too small 11
Higher level of continuously variable magnification 11
Would like to use colour buttons 11
Comfortable computer-like navigation 11

Spacing between characters should be larger and/or you should be able to

select spacing and font-weight, sans-serif fonts are generally better 11
Should have a function to also magnify graphics 11
More feedback: e.g. if zoom function is activated 11
Programme should be enlarged 11
Line breaks aren't clearly defined 11

One positive observation here was that the majority of ttreeseronce again express enthusiasm for
the text service: One third of all testers expressed dipgroval. Three other entries gave positive
feedback (all in italics). The red highlighted points asenments that were repeatedly mentioned
(in the tasks and this evaluation section) and should therefoagdieinto account.
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8.5 Results and conclusions summed up

The new barrier-free equipped HbbTV-ARDText was very weatleieed by visually impaired
testers. Some testers even expressed a great deal of &srthasiout the text service. Many of the
testers found it to be a real improvement compared to traditietetext. Testers found the
customisable font size enlargement and colour/contrast setspgsially helpful. They liked the

“computer-like handling,” and thought the structure was straterd, on the whole.

The user trial did expose a few “weak points” to be considédréais text service should be
implemented. The users were extremely engaged and constridieye made many suggestions
for improvement. These included many points that were not obvious &g gighted individuals,

and therefore weren’t part of our concept of a barrierxfegsion.

This section offers a detailed résumé of the task acésimpént and free commentary sections. All
points markedold were mentioned both during the user trial and the intervievsi{gnin the free
commentary, sometimes in the multiple choice questions)eftiver they carry more weight,
relatively speaking. These will each be explained in fegerson with level 2 visual impairment
observed the entire test and made the comments in bluepdtssn also later sent us valuable
comments of her own accord, even though she did not partigiptite test herself. Nevertheless,

these comments should be included in the results.
Suggestions - Start page:

Barrier-free button should larger, and in the upper left-hand corner. This critique was
mentioned several times during the user trial, and 22 % o§ usentioned it during the
“What do you like least” interview.

The input window for page numbers should be enlarged inhe barrier-free version.
This critique was also mentioned during the user trial @athafrom 22 % of users, during
the “closing remarks regarding the barrier-free design of tléw television teletext’
interview category.

The configuration page should be “more barrier-free” as a wholeObvious from task
results, and based on 22 % result in interview categoryt‘ddgou like least.”

Application should not have a background image (should cover the scrien).

A separate barrier-free entry page with the choice é@etvinormal” and “barrier-free.” (22
% of users mentioned this during free answers in two diffénégntview categories).

The clock should be larger and above the programme tips (imewéat do you like the

least?)
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Suggestions — Configuration Page:

Confirmation of ticked boxes (e.g. sound signal: “You have choseahe degree of font
size enlargement.”)This critique was mentioned during the user trial and in ttezvilew
(“more confirmations” — 11 % in the “closing comments regardesjgh ...")

Rethink the term “standard.” It appears to be confusing.

Rethink the term “font size enlargement.” Maybe “magnifyiagction” is better.

All fonts on the page should be the same size.

The headings are unreadable (too small).This was mentioned during the user trial, and
one user mentioned it again in the interview (“Headlines@esmall.” Free commentary
category “Closing comments ...”")

The headings should be more obvious as such (colour?).

The degree of font size enlargement should be higheWith 44 %, this was the most
serious negative point in the free commentary “What do youitigdeast?” In the multiple
choice questions on font size enlargement, although 78 % seéd isatisfactory, one third
commented voluntarily “Maybe two sizes bigger or more.” In tategory “Closing
comments” one tester expressed a desire for “more continuatjsistable enlargement.”
The commentary made by the accompanying person who sent aat@val“The font size
should have several adjustable levels (normal, large, aegg).”

Additional points on théheme of enlargement

0 You should be able to access the input window for enteéiy numbers directly
and it should be larger. It should also be clear where yoare. (User trial and 22
% of users in free commentary “Closing comments regarding dég ...).

o In the interview “What do you like the least,” 11 % expresteddesire for larger
text as a whole (free commentary).

0 The clock should be larger (free commentary, 11 %, InteriNghat do you like the
least?).

o0 The programme preview should be larger (free commentary, 1infdrview
“Closing comments regarding desigri)..

o0 Size of graphics should be customizable. Free commentary, 1lintééyiew:
“Closing comments regarding design of barrier-free.... *)

0 Users desired colour sets “yellow on blue” and “blue on yelloiv The desire for
“yellow on blue” was confirmed during the interview (desineatiations). Users
were not asked again about “blue on yellow.”

o The frame (focus) should be easier to see.
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0 “The page number next to the search terms makes senss godd. Perhaps all
page numbers should be listed for entries with several gay§eprogramme 300-

308). That would make navigating with numeric keys easier.”

Suggestions — Configuration Page (in the later repetition):

The text should already be larger on the configuration page (Wiout needing to

enlarge font first).

Suggestions — Locate News:

When switching fields, the focus should always remain on ¢hsame levelThis was
mentioned both during the user trial (mentioned by severalsluserd in the free
commentary “What did you like the least?” (11 %).

The space between the numbers and the corresponding heatimensall.

Suggestions — News Overview and Report Page:

For users with visual impairment level 3, the font siz&éloesn’t seem to be large enough,
especially when using continuous texiThis observation confirms the above assessment
under “Suggestions - Configuration Page” (“There should be a wlegree of font size
enlargement.”)

Users desire a “back function.” Mentioned by severdetesduring task accomplishment.
(see below)

While scrolling and reading a news report, and also with sagoiti sections, the next news

report is immediately opened. This is confusing.

Suggestions — Browsing Principle between News Reports im@bination with Scrolling

The system scrolling between news reports should be reconsidered
If this function is kept, it should contain:

o0 Visual/colour impulses or an audio signal

0 Line-by-line scrolling

Users request a “back button” which takes them back teetheat overview page.
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Suggestions — Voice output

General needs:

(0]

In the interview “How important is voice output to you?”, just@eny users thought
the function was very important/important as those who thought it meds
important. In the “What do you like the best?” category (teeamentary), though
the voice output was only mentioned by 33 %, it was rated better than esghect
judging by task accomplishment. Conclusion: Voice output is nomasrtant as
font enlargement and contrast, which were very clearlyretbsand praised.
Nevertheless, a third of the testers listed it under bbst text functions. The
accompanying person staté¥oice output is very good and very important for
all types of vision impairment.” (This sentence in bold text was the only one that

this person wrote.)

Design:

o

(0]

Voice:

ICT PSP —

The current form doesn’t make sense. It only confuses.

Voice output only makes sense if it only reads what is iméus. Voice output not
limited to what is in focus confuses the user.This was a very obvious critique
during the user trial, and was mentioned by 22 % of users irgbecbmmentary
interview “What did you like the least?” In the free auomantary interview
“Comments regarding voice output” it was mentioned by 33 %. It indisectly
mentioned by 11 % when discussing the topic “Following screster standards.”
Voice output doesn’t seem to be necessary for navigation.

A kind of mixed use “read/listen” function could be usetfil. Voice output only
for continuous text. This was revealed during the user trial and was also ameti
by 33 % during free commentary interview “comments regardincevoiutput.” One
user also mentioned this during the free commentary inter{@her comments on
the theme “How important is voice output to you?”).

22 % (free comments “comments regarding voice output”) expreleedesire for
voice output that can be turned on and off at will.

A speed setting was very important/important for 55 % ofsyssend not important
for 44 %.

It seems the voice was understood well. One third ofdbteis found it pleasant,
while others stated it is “all right.” If voice output i®igg to be offered, a better

voice should be chosen. Testers recommended the voices “KladisJulia.”
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Suggestions — Contrast Variations:
Variations from the test version that should be kept:

White on Black
Black on White
White on Blue

Additional variations that should be offered:

Yellow on Black
Yellow on Blue
Green on Red
White on Red

Blue on Yellow
Variations that can be removed from the test version:

Blue on White

Graphics (weather, for example) should contain a greateumtnof contrast.

Suggestions - Font:

This feature does not seem to be important to the testeesddciding factor that is crucial
for the testers is that a sans-serif font is used. Althaughe free commentary to “closing
comments regarding design,” one user expresses the desitseftings to control the
spacing between characters and the font-weight.” One furtitiersen: “the line breaks are
not clear.”

Suggestions — Design of the Colour Buttons:

In their current design, the colour buttons are not legible for 78f%sers. (Due to colour
gradients, weak contrast because colours are too light anid text small.) The colour buttons are

obviously of no use to colour blind users.

Suggestions were:

Higher contrast between the background and text (black on strdends’ ‘yellow, white on
strong, dark red, white on dark blue and white on dark green).
Very bright, strong colours.
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No colour gradients.

Larger text and/or enlargement possibilities.

Differentiate the colour buttons using form as well (a form-ionrthe screen in addition to
text on the button. Stamped or punched form on the remote ¢dmause print rubs off
easily).

The colour bars on the bottom of the screen should have more tonb@asize of the bar

depends on the text content. The text content should be easy tideadsy to reach using
the navigation buttons (so the font size can also be adjustiediually.)

“I'd like to use colour buttons” (free commentary, 11 %, intewxi “Closing comments

regarding design...”).

One more suggestion regarding barrier-free design of remote ctols in general:

“The industry should finally create an easy-to-use, universaiote control for all
conventional devices. This would finally put an end to having ® msitiple remote
controls. The buttons on the remote control should be as lapgessible, but there should
also be as few of them as possible. The buttons should alsah@ght function similar to

that of cell phones, where the buttons light up for about 5-10 secondsmnee.
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9. Tests with a Demonstrator for Textto Speech A pplications

Partners involved: RBB, IRT, AMMEC

By Bettina Heidkamp

9.1 Introduction

All methodological aspects as well as a detailed deswniif the set-up of the user tests and the
composition of the user group are contained in deliverable D3 deliverable D3.5 only
documents theresults of the test. However, this short introduction is to sum up tdst's
framework and aims for better understanding. Tests wittGilenan speaking Ammec-device, a
Multimedia Center for DVB-S, T or Cable which provides audi@riiaices, were carried out at
RBB in June and July 2009 with blind test persons. The egedsboratory test focused not so
much on validating the Ammec device as such. Insteadcitsed on generally validating “Audio
User Interfaces” (AUI) for TV sets / digital receivepsovided with the help of a text-to-speech
engine (TTS). The Ammec was used for the test becatise atoment it is the only TTS-based set
top box on the German market. From the concrete, Ammec-releseits, general conclusions

concerning this topic were derived.
The laboratory test had two main aims:
General aim:

To find out thegeneral acceptabilityof such a service: Are spoken or audio interfaces
generally welcomed by the target group, do “they make sen$ige users” in terms of

achieving improved access to digital television?
Specific aim:

To find out how such a service should be designed in order tbtheeeequirements of the
target users mainly in terms of the scope of functidealibut also in terms of basic
navigation issues.
The individual user test sessions, which lasted about one aatl holrs per test person, were
based both on direct and indirect methods. To gather the intfomreeded to answer the question
posed in thegeneral aima direct method was chosen. The testers were askedtrespguestions

by the interviewer after having tested the Ammec and hduifitied certain tasks.
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To gather the information needed to answersiecific objectivethe method employed was both
indirect and direct. Indirect: One important part of each idda user session was fulfilling
various tasks referring to handling the Ammec. The meamdghjective of each task was clearly
defined. The users’ success or failure in performing a faskvided evidence if whether the exemplary
technological approach of the Ammec is convenientl aiser friendly in order to reach generic
recommendations for audio interfacBsirthermore, free spontaneous comments of the users showed
which features and functionalities they liked or disliked fiFnént of the tasks (success) and the

problems being encountered was measured by the usability team.

The detailed results of the task evaluation and of the §naktion and comment part of each
individual user test session are contained in section 10.%.félhowing chapter summarises the

important conclusions.

9.2 User profile

The tests were conducted by RBB with the help of nine bliedstend one sight impaired user.

The users were recruited with the assistance of thecfg®ns of the Blind in Berlin and
Brandenburg. With one exception, a sight impaired woman, only lbliltg testers were chosen in
order to have at least a similar starting point for easket. However, there was heterogeneity in
the group. There were five persons who were born blind or wamd bBlarly in childhood, two
persons who went blind in later childhood or younger adulthood and twongengio went blind
late in life. It was obvious that the latter two persorerenvnot familiar with text to speech
technology and electronic support tools and dealt differently weéhdévice than those who went

blind early in life. The test group encompassed six men and famew.

Our “Pre-task” questionnaire opening each individual usersessiorder to see how computer or
“media literate” the candidates were, showed that allsHds were possessing a computer and were
using it daily. While all used it for emailing and Interaetess eight testers had also used it for
audio and video services. Of these, seven used it fora@®®VDs, four each for podcasts and TV
Media Archives and three for receiving TV programmes. édtdérs had a TV set, six used it daily,
one never. All testers knew what teletext is, 50 percedtusad it, and the other half had not.
Those who had used it relied on special cards for PCstésters), a screen reader for PC (one
tester), or somebody reading it out to them (two testers).fShedesters had a digital TV set top
box and 8 had experience with recording media. All ten ®stere radio listeners, all used

traditional radios, seven, in addition, the PC, and four getitop box.
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9.3 Summary of test results and conclusions

The test results show very clearly that a TTS-based désateTop-Box) providing a wide scope of
functionalities is very much desired by the testers.ollf testers would use it and find it very
important. All the tested functionality areas were deenwvedy“important” or “important” by our

testers. This includes, apart from choosing TV channels, lgwtr&nic Programme Guide (EPG)
and Radio-related functionalities as well as recording and cuftvigand radio programmes,

accessing read-out Teletext services and, a little lsitihegortant, playing CDs and DVDs.

9.3.1 Operational concept

A very important general point for introducing TTS-based devigedigital TV is the need to have
a very clear and logically structured operational conceps iShespecially important for blind users
to improve orientation. In the case of the specific detes¢ed by us, the Ammec, the operational
concept is structured into three major areas. These thrag apply to each main section of the
menu. The areas are: 1. the title of the menu sectiadhgXpecific use of colour buttons for this
menu section and, 3. the individual functionalities of this mssation. If users have internalised
these three areas, orientation should be granted. Howe\be aourse of our test we had to learn
that a lot of misunderstandings occurred and orientation was notabp®bviously, the users had
not been able to internalise this operational concept infte short time we had given them for
preparing for the tests. The users had had an introducticesérmgation of the device by a blind
person (about 1.5 hours) and they had been provided with the manuwaremdte control to take
home. They were advised to study the manual and remote cémtrabout two hours. This
preparation was obvious not sufficient. The detailed test resuite that the testers often asked for
functionalities which were provided by the Ammec but which thag not found. Our observations
showed that most users had problems in understanding the strddfueencenu. A more complex
approach could be the development of a small learning programunh would be automatically
accessed on first usage. This leads to the conclusion thahlyca good operational concept is of
utmost importance but also profound and thorough instructions concerréngotitept. An
adequate introduction should be based on detailed (audio) manualprarably additional

tutorials. It might also help here to provide the possibiftgccessing context-sensitive help pages.
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Direct buttons

Users would like to be able to control certain functionaliti@gctly by means of the remote

control. They referred to the following functionalities in tbentext:
Turning up and down the volume both of the TV sound and the audiaigerf

Separate mute buttons for the audio interface on the one hattieaid sound on the other
hand

Direct entering of numbers

Choosing the next and the preceding channel

“Read out”-button for the current channel for better orientation

Colour button for accessing the EPG

Unlock key for all their inputs

The Ammec device offers all listed points based on theatipeal concept which relies on

different colour button functionalities for the different merat®ns.

Concerning the mute button users said such a mute button shoukllpeszmgnisable and clearly
separate from the other buttons. They would like such a buttoase af something happening
outside TV usage or whenever the user wants to continue igtemithe TV programme and then
later return to the videotext. The Ammec approach is a bwitoch interrupts / mutes the audio
interface. When pressed once again, this button re-activeeaudio interface at the currently
selected point. Users furthermore suggested a correspondingpfatdttion function, like, for
example, a “a warning”-signal whenever further buttons amghbegtivated while the mute mode is
activated (similar to the signal/function known from passwatgreng while the caps lock key is
activated).

Less important for the users is a direct remote controbibditr accessing videotext and an “on -
off” button. Accessing audio description services directlyth@remote control was not part of the
test, is, however it is definitely a very important funcéty for blind users.

9.3.2 Prominent areas of interest

1. Functionalities

The testers asked for the possibility of individually influegcthe volume and speed of the audio
interface (independent of the volume of the TV-sound). Ammedges\his function.

In order to find their way inside videotext services, usesld like to have read out page numbers

while they are actually entering them. This is understandeblelind users have no feedback on
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their inputs otherwise, which could lead to confusion with resjpepage navigation. Testers were
also interested in having text or tables etc. read outnggesivords or even letters. The Ammec
device offers line-wise reading out. This function is espigaialevant for videotext usage and also

in the case of very long programme information text passagae EPG.

Users missed an audio function for the time announcementtiewegh the Ammec device offers
this (operational concept, area one “1. Title/first lieéng read out”) However, as explained above,
such misunderstandings occurred quite often as the usersdtasufficiently internalised the

operational concept.

Users would like to determine the sequence of channels ¢hesasand even to create folders and
subfolders along their interests or different service providersnec offers sorting and editing of
channels via colour buttons. A possible option could be separate biaitong and radio starting
each with “One” for moving up and down the channels. This apprbagrever, could be regarded

as opposing the idea of inclusion as it would differ from cursetitop-box conventions.

Users opted for choosing profiles like “beginner” or “advanced”useirthermore some users
criticised the artificial voice. This was especialtye for users who became blind later in life.

Especially for such users a more “human” voice would meaal amprovement.

Concerning the device Ammec as such, users criticised tbe, gtow reaction times and that it

does not provide a card reader.

2. Conceptual issues

The importance of a clear, unanimous and logically structurectopeal concept has been stressed
above. The tests showed that a consistent naming of all funcsi@specially important for this
specific user group. There were problems with ambiguous t€3oree users were not able to
clearly understand and allocate the terms “programme”, “@gnfimer” or simply “new” for
“new timer entry”. They also mixed up “Main menu” and “Amm@enu”. Any naming should
clearly and consistently describe what is actually megms, of course is not only true for blind

users but for any user, especially for those who are notlasolegically experienced.

Having watched the users when trying to solve and fulfil tdst tasks it became clear how
important it is that the menu structure is consistent and uniéanwss all navigation levels. It is
quite obvious that especially blind users need to adapt themselveset certain navigation
principle and do not want to switch between different leasld different navigation principles.

This implies that all functions should be accessible via the $msic principle.
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Due to the context-sensitive concept of colour buttons in the afase Ammec approach (their

functions are different depending on which menu section is actugilhg used) users need to have
these functionalities read out to them over and over agagmevier they change the navigation
level. Such specific conceptual issues, if they cannatvb&led, need to be thoroughly explained to

the users from the start.

3. Orientation and Feedback

The strongest point of criticism, both spontaneously voiced duringgske@taomplishment but also
when replying to our evaluation questions later on, was that ogesed feedback from the system.
Auditory feedback (feedback sounds for success or even spoken asmewmts like “action
accomplished”) are a much wanted feature. Maybe such fdedbatd be integrated into a user
profile as users might be disturbed by it once they have becwreefamiliar with the system. This
should even be complemented by further functions for better orientairoptions for context-
sensitive help functions, all in order to offer orientataomd convenient user friendly navigation

through the service.

During the tests, users criticised over and over that thheet channel was not announced
whenever they switched channels or when they had left é#meirAnother misunderstanding as the

Ammec does actually offer this function which needs to bigaded through a certain button.

Programming and deleting a recording was problematic for goitee users. Here they would have
liked questions like “Do you really want to delete your timemnerior programme xxxx? then
please confirm with OK” etc....) or they wanted an announcetilent“You have now set your
timer for programme xxx at xxxx”. When replaying their re@atghrogrammes users missed a help
function on how to deal with the player functions. Here, fomgla, they suggested introducing a

recognisable typical sound symbolising winding the film back ordoaw

Once the videotext is accessed, it is being read aigltraway. This was criticised by testers. A
short break and automated reading out of the first line nightonvenient for better orientation.
This concerns especially users who are not yet used tealspegput systems. Some ask for a
clearer structure like, for example, starting with a contgratge. This however, would again
contradict the principle of inclusion. Also when using the videiothe users complained about

missing feedback signals, like for example a confirmaticentering a page number.
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9.3.4 Remote Control

Concerning the remote control that was used in the tests “podmaoship” was criticised,

including the dissatisfying pressure point of the directiondl piae fact that not all buttons had
functions and the fact that the “rocker button was situatedltse to the directional pad”. A good
pressure point and good focused triggering are very importargciallp for blind users. Blind

users are not always able to be as precise in positioning tlogereomtrol. Therefore, the triggering
radius should be quite large. The remote control was deemddrgmo However, users found the
buttons too small. To find an optimum solution to this problem regu@ompromise. It was stated
that there was not sufficient space in between the buttons anthéte were not enough haptic
points for orientation (like, for example on the “5” button, #mel“OK” button). Users also missed
orientation assistance (shapes?) for the colour buttons. Shapengortant issue, rocker buttons
are easily identified by blind users and are useful for changpund or volume and for switching

channels.

In order to improve recognition of buttons, users asked for a saymal sr an announcement once
a button is being pressed, such a function should be individuaifjgarable. Another option for

such functionality would be a sound signal of low battery power.

Using the “Star-button” on the remote control for confirmingekection was criticised, users had
preferred and expected to use the OK-button to this purpose, In tugrptiggng of buttons, and
the fact that certain functions could be directly activatedhearemote control were spontaneously

praised.
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10. Appendices (further Questionnaires etc.)

The questionnaires for testing the Enhanced Text Service atesfimg Clean Audio are contained
in Deliverable D3.4

10.1 Questionnaire concerning Reduced Playback Speed

Test duration: maximum 3 x 10 min = 30 minutes provided on a DVD
Time per each particular video contribution: about 10 minutes

Video contributions foreseen with genres like: the talk showt,spmence
Methodology:

Three different footages with demanding content A, B and Cheilplayed for about one minute’s
duration. The test persons will indicate with crossessmgple grid how well they understand the
content. The test persons are dyslexics and some people witlivegmpairments. It is also

assumed that both younger and elderly people will be the targdtiefdaboratory tests and they

should be included in the tests.

Examination:

It is to be expected that the best understandability (igitelity) will be achieved by the target
group watching videos with the speed reduced to 90% down to 739é ofiginal speed. All other
participants in the tests are expected to find the origipe¢d (100%) preferable.

Possible questionnaire for the “Reduced Playback Speed” tests:

This test offers the same content with duration of about 1 Miau& different speeds: reduced

down to 90%, 75%, and 50%, of the original speed, respectively.
Please place a single cross in each line of the grid!
At the beginning of the test the play-out speed is 100%, thiasn#dee original speed.

Valid for all three genres: sport, the talk show, science
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hard to understandableEasy to understand| Easy to
understand understand byt
too slow
Contr. Al
Original

Contr. A2 90%

Contr. A3 75%

Contr. A4 50%

For interpretation: a straight line is expected which goes filwemd to understand” to “good to

understand but too slow”.
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10.2 Questionnaire concerning Video Signer by RAI/Brunel

Modified questionnaire concerning Video Signing

Parte Scritta Video

% %
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Ruolo, valore e personalizzazione dell'interprete

Parte Scritta Parte Video
+ & % ((
(
L
S Sample related to the question
-«
-0 ((
-0 ((
- & '
’ Sample related to the question showing the
- | interpreter window positioned in each cornegr
-
I & % ((
(
- P Sample related to the question
-«
-0 ((
-
0
L} 1 (
" + 1#
- ' 2434
- ' 2-34
- ' 2/34 The user can change the window size according
) L 234 to their viewing preference
- ' 2534
- ' 2634
- ' 2734
- ' 2834
- ' 2934
- ' 24334
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-81#
- ' 2434
- ' 2-34
- Y 2/34

- ' 234
) ' 2534 to their viewing preference

The user can change the window size according

- ' 2634
- ' 2734
- ' 2834
- ' 2934
- ' 24334

61#
- ' 2434
- ' 2-34
- ©2/34

- ' 234
) ' 2534 to their viewing preference

The user can change the window size according

- ' 2634
- ' 2734
- ' 2834
- ' 2934
- ' 24334
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Visualizzazione della traduzione su dispositivo panare

gn
mart

gn

gn
mart

Parte Scritta Parte Video
7 & %
(( !
' The user can see the translation into ¢
' language both on the TV screen and on a s
) phone.
- (
8 & ' %
(( P
' The user can see the translation into ¢
-
( language on a smart phone.
S (G ((
S (G
- P
9 L}
' The user can see the translation into 9
i ' language both on the TV screen and on a s
. .\ phone.
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Informazioni personali

Parte Scritta Parte Video
+31 2
- <
++1 2
+- 2
- /
- /
+H & $ ! ,2
- '
-1
+ ' 2
- (
-0
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10.3 Detailed Results of Demonstrator of Text-To-Speech-Apphtions in the German

Language

This section documents the detailed results of the tagfisaMDemonstrator for Text to Speech
Applications in the German language. Like the other laboratstg pperformed by RBB, this test
was quite complex as it encompassed tasks (indirect methtt second step of each individual
test session and finally evaluations and direct questions dkittigart. Different from the other

tests, however, the idea of the specific test was nahwsch to test a novel service or device
developed in DTV4AIl. Instead, testers’ feedback on a deai@ady on the market, the so called
Ammec, was used to derive generic recommendations astttotepeech applications for blind

people. Therefore, only the more generic conclusions were tieshétdo English and are contained
in chapter 9 of this document. The tasks as part of the elbtaults listed below were translated

into English to enable wider understanding.

10.3.1. Evaluation of tasks
Bereich 1 — TV gucken, EPG nutzen

Thema: Umschalten

1. Could you please go to the main menu?
Objectives SuccessWith | Failure
help
1.1. User recognises the button “Menu” on remote control
as general access to the speaking interface as such. 60 40 0
1.2. User understands that he/she can move up and down
inside the main menu 30 10 60
1.3. User navigates in Level 1. He/she understands the
correlation of the Speaking Interface with remote control
(OK-button, number buttons, arrow kys 70 10 20

Die Zahlen zeigen, dass alle den Button ,Menu* findenewihgs bendtigten immerhin 40 Prozent
eine Hilfestellung. Mehr als die Halfte hat nicht verstandes beim hoch und runter schalten
geschieht. Die Menustruktur ist in der ersten Ebene isti€imegisten Nutzer ersichtlich, nur zwei
scheiterten.
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2. Please switch to channel RBB

Objectives SuccessWith | Failure
help

2.1. User understands main menu and use of arrow| ke@® 10 0

for moving in main menu

2.2. User navigates in Level 2 (Channel list) 100 D 0

2.3. He/she understands the correlation of the Spepgkir&p 10 10

Interface with remote controDK-button, number buttons,

arrow key$

Die meisten Nutzer konnten ohne Hilfe umschalten und haben isiafer zweiten Ebene

zurechtgefunden.

3. Please switch to channel ARD

Objectives SuccesgVith |Failure
help

3.1. Repetition: User understands main menu and useowef art00 0 0

keys

3.2. Repetition: Navigation in Level 2 (Channel list) 90 10 0

3.3. He/she understands the correlation of the Spe| 90 10 0

Interface with remote controlOK-button,
arrow keys$

number buttor

Bei dieser Wiederholung der vorherigen Aufgabe konnten alle Notmee Hilfe umschalten.
Auffallig ist aber, dass die Navigation in Ebene 2 beimitemeVal von einem Nutzer nur mit Hilfe
bewaltigt wurde. (Beim ersten Mal bewadltigten alle Nutdie Navigation ohne Hilfe) Das lasst
vermuten, dass die Navigation nicht von allen Nutzern logisthvollzogen wurde, sondern

~nur* intuitiv richtig bedient wurde.

A. User Evaluation Simple [Manageable | ComplicatedToo complicated
How easy was it for you to switch channels? 60 30 10 0
ICT PSP — Pilot Type B: DTVA4AI Copyright  © 2010 DTVA4AII Page 139




DTVA4AIl - WP3 — D3.5

+ 0 93 +3 3

- % (> ( - 63 3 3

/ y 73 3 +3
#

Die anschlieRende Einschatzung der Nutzer fallt interessamgerwicht so positiv aus. Zwar haben
60 Prozent das Umschalten mit ,einfach” bewertet, aber nmme30 Prozent beurteilten diese
Funktion mit machbar und ein Nutzer fand es sogar kompliziert umaitso.

Beobachtung und Kommentare der Tester zusammengefasst:

Einige Nutzer beklagten sich tber die schlechte Ansteuerurigedebedienung. Weitere Probleme
hatten ihre Ursache in den nicht eindeutigen Bezeichnungekar@oes zur Verwechslung von
Hauptmenid und Ammec-Mendl. Einige Nutzer hatten Probleme, elkei@hnungen Programm,
Kanale, Sender eindeutig zuzuordnen. Die Verwendung der Sternchenfliasie Bestéatigung

wurde von einigen Nutzern, die lieber die OK-Taste entspreaingrdn wirden, kritisiert.

Vielen Nutzern fehlten Riuckmeldungen des Menis, auch beim Wenlades Menis oder beim
Umschalten. Fast alle Nutzer wiinschten sich eine kurzagkndartber, wo man sich nach einer
Aktion befindet. Vor allem eine Ansage des aktuellen Kanals evimimer wieder verlangt.
(Beispiel: Menu verlassen, Aktueller Kanal/Sender: Arte..i§ Beobachtungen zeigen, dass die
meisten Nutzer Probleme haben, die Menistruktur auf Anhielvezstehen. Diesbeziigliche
Losungsansatze konnten sein: Eine detailliertere Hilfestglim Handbuch oder die Moglichkeit
bei Bedarf kontextsensitive Hilfeseiten aufzurufen. Ein aufwgerdr Ansatz ware die Entwicklung
eines kleines Lernprogramms, das bei der ersten Nutzung aisicdmeufgerufen werden kann.

AuBerdem wird die Haptik der Fernbedienung kritisiert, sie zsgar schon grol3, das nitze
allerdings nichts, wenn die Knopfe so klein und schlecht voneinarahetbar seien.

Fazit zum Thema Umschalten:

a) Es werden mehr Erklarungen zum Verstandnis der Menu-Struktur geenoti

b) Allgemein wird das Umschalten als einfach bewertatindest mit ein bisschen
Erfahrung.

c) Offensichtliche Schwierigkeiten liegen uneindeutigen Bezeichnungen

d) Eine Ansage des Senders bei Senderwechsel wére wichtig

e) ,Ortsangaben” waren sinnvoll: Ist man im Mendi, in einemetment oder wieder im TV-
Modus?
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Thema: Zusatzinformationen (EPG)

4. Please access additional information on the RBB-programme ah will be broadcast
today at 20:15 pm.

Bis auf einen Nutzer haben sich alle im — schon bekanntenptidant zurechtgefunden. Fast die
Halfte der Nutzer brauchte jedoch Hilfe bei der Navigatioder noch unbekannten Ebene. Rund
70 Prozent der Nutzer konnten die neuen Informationen erfasseninordnen, 20 Prozent
brauchten Hilfe und 10% scheiterten an dieser Stelle.

Die Halfte der Nutzer bewertete diese Aufgabe als frbac’, 30 Prozent sogar mit ,einfach* und
jeweils 10 Prozent mit ,kompliziert® und ,zu kompliziert*. Bie Bewertung zeigt, dass die
Navigation an dieser Stelle vereinfacht werden sollte tnditle Nutzer der Begriff Programm
fur diese Funktion nicht eindeutig.

Beobachtung und Kommentare der Tester zusammengefasst:

Die Nutzer kommentierten wahrend der EPG-Nutzung ahnlichekpuitkte wie beim Umschalten.
Die Fernbedienung wurde erneut kritisiert, an dieser Stell@df, dass Abbruch und Bestéatigung
weiter auseinander liegen sollten und dass die Anzahl der Kriteferieben und zu komplex ist.
Hauptkritikpunkt liegt auch hier in der uneindeutigen Bezeichnung [(Brog“ flr
Zusatzinformationen. Die Tester schlugen hier die Begyiffrogramminformation“ und ,EPG*
vor. Zur zusatzlichen Verwirrung tragen wiederum die feldan&uckmeldungen bei, fast alle
Nutzer waren sich nicht immer dariber im Klaren wo sib gerade befanden. Beim Verlassen des
Menis und beim Wechseln einer EPG-Seite wird ein akustistigeal gefordert. Dartiber hinaus
wuinschten sich einige Nutzer die Option die Uhrzeiten eingelbekdnnen und eine eigene
Farbtaste flr das EPG. Die Mdglichkeit gréf3ere Zeitspriangaitzen wurde positiv erwahnt.

Fazit zum Thema EPG:

a) Ansage des Kanals ware wichtig, um nicht jedes Mal wermimden EPG mdchte,
kontrollieren zu missen ob man gerade im richtigen Kanalire,eindeutige Taste dafr
ware hilfreich

b) Ansagen des Senders beim Umschalten auf jeden Fall nétig

c) Eindeutigere Bezeichnungen (insbesondere bei den Begriffenrgifmog Kanale, Sender
) waren gut

d) Farbtaste (Grun) ist im normalen Fernseh-Betrieb mit Prnogrhelegt, das erfahrt der
Nutzer aber nicht durch die Farbtasten-Vorlese-Funktion, sondeduralr Zufall
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Bereich 2 — Videotext

1. Please start RBB'’s teletext. Please move to page 112. Tigerto the first news item on page
118 and have the news item read out to you.

Objectives Success | With help Failure

1.1. Repetition Understanding main menu without100 0 0

any hints

1.2. Navigation in Level 2 (Teletext) 100 0 0

1.3. Understanding the teletext information 100 0 0

1.4. Navigating teletext 100 0 0

C. User Evaluation Simple | Manageable | Complicated| Too
complicated

How easy was it for you to use teletext? 100 0 0 0

Der Teletext wurde von allen Nutzern ohne Hilfe genutzt, Inlald die Struktur wurden
verstanden und auch die Navigationslogik wurde ohne Hilfe angewebeenentsprechend
bewerteten die Nutzer die Teletext-Anwendung alle mit ,einifa

Beobachtung und Kommentare der Tester zusammengefasst:

Wenn der Videotext aufgerufen wird, wird sofort vorgelesen.viienig Zeit und kurze Infos wo
man sich befindet, waren hilfreich um sich zu orientiei&ine Hervorhebung der Taste 5 auf der
Fernbedienung wirde die Zuordnung der Zahlen erleichtern. Die ,Sileste* sollte fur alle
Anwendungen mit Sprachausgabe freistehend auf der Fernbedienunglaageem, das ware laut
einiger Tester sinnvoll. Diese Taste wird zum Beispiabiigt falls aul3erhalb des Fernsehers etwas
passiert oder der Nutzer den TV-Ton héren und danach im Videoteiterisen mochte.
AulRerdem sollte in diesem Fall ein Fehlerschutz eingebaut z&. ein Erinnerungssignal wenn
im Stumm-Modus weitere Tasten gedriickt werden. (Ahnlich @esrauschs, bei der
Passworteingabe wenn die Feststelltaste beim PC aktigi@riAuch wahrend der Videotext-
Nutzung wird beméngelt, dass es zu wenige Rickmeldungen egbiehle eine Rickmeldung bei
der Zahleneingabe.

Fazit zum Thema Videotext:

a) Videotext wird immer direkt vorgelesen, ohne Aktivierung, déast stie Tester, sie suchen
nach einer Stumm-Taste.

b) Trotz des guten Ergebnisses zeigten unsere Beobachtungen, daSirudter des
Videotextes nicht allen Nutzern klar wurde. Empfehlenswert wi#@e das im Videotext
existierende Inhaltsverzeichnis generell als Startseitebétzn..

c) Die Nutzer wissen nicht ob ihre Zahleneingabe von der Fernbedidiibgrmommen
wurde, hier sollte die jeweilige Eingabe angesagt werden.
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Bereich 3 — Aufzeichnungen
Thema: Aufzeichnung/Timer programmieren

1. Please set the Timer for a recording: Channel ARD, Tie 20:00, News

Objectives Succesq With help |Failure
1.1. Repetition Understanding main menu 90 10 0
1.2. Navigation in Level 2 (Timer). 60 40 0
1.3. Applying the colour button on remote control. 40 50 10

Die obigen Zahlen im Bereich “Aufzeichnung” zeigen, dassHtagptmenl zwar von den meisten
Nutzern (90 Prozent) verstanden wurde. Allerdings brauchteliastélfte der Nutzer (40 Prozent)

Hilfe bei der Navigation in der Ebene 2. Und die Einatedl des Timers schafften nur 40 Prozent
der Nutzer ohne Hilfe, 50 Prozent bewaéltigten die AufgatieHilfe und 10 Prozent scheiterten.

Beobachtung und Kommentare der Tester zusammengefasst:

Einige Nutzer sind durch die zwei unterschiedlichen Lésungswedéanual verwirrt, sie bringen
beide Wege durcheinander und versuchen sie zu kombinieren. Deff Beger wird nicht von
allen Nutzern verstanden. Mehr als die Halfte der Nutzesith zwischendurch immer wieder
unsicher in welchem Programm (Kanal) sie sich geradedssii Fast alle Nutzer kritisieren auch
an dieser Stelle die fehlende Rickmeldung des Systems. [EEsesnk Bestatigung geben, wenn
man im Timer-Men ist. Einigen Nutzern ist die Eingaber il Zahlen nicht klar.

Thema: Programmierte Aufzeichnung léschen
2. Please delete the timer entry

Objectives Success| With help| Failure
2.1 Repetition Understanding main menu 9( 10 q
2.2 Repetition Navigation in Timer-Level 70 30 0
2.3 Applying the colour button on remote control. 8( 20 (
2.4 Does the user return autonomously to TV and close80 10 30
the Menu (EXIT)?

Bei der Aufgabe, die gespeicherte Aufnahme wieder zu l6scledt, sich ein ahnliches Bild wie

bei der vorherigen Aufgabe. Das Hauptmeni wird von der eindeutigénheit (90 Prozent) der

Nutzer ohne Hilfe verstanden. Bei der Navigation in der eFilfbene brauchten dagegen 30
Prozent der Nutzer Hilfe. 80 Prozent der Nutzer verwendenatigtdsten ohne Hilfestellung und
die restlichen 20 Prozent bewaltigen die Aufgabe mit Hilfied das obwohl die Farbtasten nicht
vorlesbar sind und die Nutzer die Farbtasten allein aus demeffung an das Manual bedienen.
Den Menupunkt mit Exit zu beenden fiel auffallig vielen Nutzechwer. 30 Prozent der Nutzer

ICT PSP — Pilot Type B: DTVA4AI Copyright  © 2010 DTVA4AII Page 143



DTVA4AIl - WP3 — D3.5

scheiterten und 10 Prozent brauchten Hilfe, nur 60 Prozent hdibesan Schritt ohne Hilfe
geschafft.

Beobachtung und Kommentare der Tester zusammengefasst:

Die Bezeichnung ,neu” fir neuen Timereintrag verwirrte enMutzer, grundsatzlich werden
langere eindeutigere Bezeichnungen beflirwortet. Die MdglichkedineEintrag zu deaktivieren
wurde als Uberflissig kritisiert, wobei zu bedenken ist, dabsse Funktion flr
Urlaube/Abwesenheiten vielleicht sinnvoll ware. Die Kritik der fehlenden Ruckmeldung betrifft
die Orientierung diesmal radikal. Den Nutzern fehlt die &eping beim Léschen, die Zeiten und
die Timer-Liste werden nicht vorgelesen. So verstehen aitdtNutzer die Systemstruktur und
einige scheitern.

D. User Evaluation Simple | Manageable| Complicated | Too

complicated
How easy was it for you to 30 30 30 10
programme and delete a recording?

Die Beurteilung der Nutzer fiel an dieser Stelle negatalerbisher aus. Jeweils 30 Prozent der
Nutzer bewerteten das Léschen eines Timer-Eintrags mia@h“ und mit ,machbar” und weitere
30 Prozent sogar mit .kompliziert“. 10 Prozent empfanden die Awefgds zu kompliziert.

Beobachtung und Kommentare der Tester zusammengefasst:

Nur ein Nutzer bewertet die Aufzeichnung in den Kommentareritiyposlle anderen Uben
deutliche Kritik. Einige auf3ern, sie mussten sich eben nur aBydéesm gewdhnen und dann wirde
es besser werden. Aber es ist offensichtlich, dasRidlimeldungen fehlen und die Mendistruktur
sehr schwierig zu verstehen ist. Vor allem Bestéatigungen Beogrammieren der Aufnahme und
beim Loschen fehlen. Nutzer wiinschen sich die Moglichkeit, &jetiiiber den EPG zu Idschen,
eine Funktion mit welcher wortweise oder buchstabenweise vesgeleerden kann und einen
haptischen Orientierungspunkt zwischen den Farbtasten. Ddriilaeis wéare die Mdoglichkeit, ein
Ausfuhrlichkeitsprofil - von Anfanger-Modus bis Fortgeschrittene anzuwéhlen, eine
winschenswerte Weiterentwicklung. Die # fur Aufnahme erinneD@®, es konnte auch eine
gesprochene eindeutige Information geben.

Fazit zum Thema Aufzeichnung programmieren und Aufzeicng lI6schen

a) Feedback fehlt wenn man in Timer-Menli ist. Die User wisseht wo sie sich befinden
b) Uhrzeiteingabe misste angesagt werden, mehr Hilfe an drRsekt ist wichtig
c) Der Begriff ,Neu“ fur neue Aufzeichnung programmieren ist nigindeutig

d) Einige Tester dachten sie muissten erst die Sendung imaRnogsuchen mit OK
bestatigen und dann den Timer setzen

e) Mehr Rickmeldung wird an dieser Stelle von allen Testern geWwiinsc
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Thema: Aufzeichnung aufrufen
3. Please look at one of the recordings. Please choose the baé ¢omes second on the list.

Objectives Succesg With help |Failure
3.1 Repetition Navigation in Timer-Level 100 0 0
3.2 Applying the colour button on remote control. 80 20 0
3.3 Does the user return autonomously to TV and close0 20 20
the Menu (EXIT)?

Die Navigation in der Timer-Ebene fiel allen Nutzern beimeit&n Mal leicht und niemand
brauchte Hilfe. Wie bei der vorangegangenen Aufgabenstellungm@8t Prozent der Nutzer die
Farbtasten ohne Hilfe (aus der Erinnerung), 20 Prozent bendtggeygen wieder Hilfe. Den
Menupunkt mit Exit zu beenden, fiel auch beim zweiten Mal Higfféielen Nutzern schwer. 20
Prozent der Nutzer scheiterten und 20 Prozent brauchten Wigfger haben nur 60 Prozent diesen
Schritt ohne Hilfe geschafft.

E. User Evaluation Simple | Manageable| Complicated | Too

complicated
How easy was it for you to view |a 90 0 10 0
recording?

Die Beurteilung der Nutzer fiel weitaus positiver als b&i dorangegangen Aufgabe aus und das
obwohl! die Zahlen bei der Bewaltigung bei dieser Aufgabe nidlt pasitiver waren. Nur 10
Prozent beurteilten das Anschauen einer Aufzeichnung mit ,koenlizdie restlichen 90 Prozent
beurteilten den Vorgang mit ,einfach®.

Beobachtung und Kommentare der Tester zusammengefasst:

Viele Nutzer beméngelten, dass eine Rickmeldung fehle wenAulzeichnung abgespielt wird
und dass das System zu langsam sei. Wie das Abspielen gesitapptar einigen Nutzern nicht
klar, diese hatten das ganze Gerat abgeschaltet und siantefe Wenn man in das Timer-Meni
gehe sei man immer auf dem zuletzt ausgewahlten und nitlkieauersten, so sei es schwierig
einen Uberblick tber alle Eintrage zu bekommen. Die Bbreng ,Aufzeichnungen* sei
verwirrend. Ein Nutzer sucht die Player-Funktionen Uber die Fadntaind ein weiterer Nutzer hat
Schwierigkeiten das System zu verstehen, inshesondereatliache, dass alles mit OK bestatigt
werden muss.

Fazit zum Thema Aufzeichnung aufrufen

a) Feedback wenn die Aufzeichnung gestartet wird wére wichtig.

b) Player-Funktionen sollten angesagt werden, Play, Vorwartsspntegegebenenfalls mit
Ton unterlegt werden, ,schnelles spulen = schnelles Gerdusch*
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c) Bereich 4 - Radio

Thema: Radiosender aufrufen

1. Please switch to Radio Channel ,Spreeradio”

Objectives Success With help |Failure
1.1. Repetition Understanding main menu 100 0 0
1.2. Navigation in level 2 (Radio) 100 0 0
1.3. He/she understands the correlation of the Speakir@® 10 0
Interface with remote controDK-button, number buttons,

arrow key$

Das Radio zu nutzen war fur die meisten Nutzer ohne Hilfeeruiltigen. Im Hauptmeni fanden
sich mittlerweile alle Nutzer ohne Hilfe zurecht und divNation in der Radio-Ebene verstanden
alle Nutzer ebenfalls ohne Hilfe.

F. User Evaluation Simple| Manageable| Complicated | Too

complicated
How easy was it for you to find the radio 90 10 0 0
channel?

90 Prozent fanden es einfach einen Radiokanal aufzurufen unebAénPbeurteilten die Aufgabe
mit machbar.

Beobachtung und Kommentare der Tester zusammengefasst:

Einige Nutzer hatten Schwierigkeiten damit, dass sie $emder, auf den sie schalten sollten
bestatigen mussten, sie dachten, sie hatten mit der Ardieekt umgeschaltet. Dariiber hinaus
wurde der Wunsch nach einer Ubersichtlichen Struktur mit Ordoech Unterordnern (selbst

editierbar oder scannen) nach Anbietern geauf3ert.
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Thema: Radioaufzeichnung/Timer programmieren

2. Please set the timer for a recording. Please choose 2121015.

Objectives Succesyg With help | Failure
2.1 Repetition Understanding main menu 100 0 0
2.2 Navigation in level 2 (Radio timer) 60 40 0
2.3 Applying the colour button on remote control. 80 20 0

Eine Radiosendung aufzuzeichnen war flr einige Nutzer nur mé Rhidfiglich. Die Navigation im

Hauptmeni verstanden alle Nutzer weiterhin ohne Hilfe. AleeNdivigation in der Radio-Timer-
Ebene war fur 40 Prozent der Nutzer nur mit Hilfe mdglich, uitdder Nutzung der Farbtasten
hatten 20 Prozent Probleme und waren auf Hilfe angewiesen.

Thema: Radioaufzeichnung/Timer lI6schen

3. Please delete the timer entry

Objectives SuccesgWith help |Failure

3.1 Repetition Understanding main menu 100 0 0
3.2 Repetition Navigation in Timer-Level 100 0 0
3.3 Anwendung Farbtasten (nicht vorlesbar, also Manuab0 0 0
oder Erinnerung)

3.4 Does the user return autonomously to TV and closeg0 0 30
the Menu (EXIT)?

Bei der Aufgabe, den Timer-Eintrag zu l6schen, fielenZhdlen positiver aus und alle Nutzer
fanden sich wie schon seit einigen Aufgaben im Hauptmeni zuf@ahiber hinaus nutzten alle
Nutzer die Farbtasten ohne Hilfe und navigierten ohne HilfeemTamer-Ebene. Das Meni zu
verlassen gelang dagegen nur 70 Prozent ohne Hilfe, die ar8feRrozent scheiterten.
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G. User Evaluation |Simple Manageable | Complicated | Too complicated

How easy was it fo 70 20 10 0
you to programme and
delete a radip

recording?

=

Eine Radioaufzeichnung zu programmieren und wieder zu léschen fandemz&nt der Nutzer
einfach, 20 Prozent immerhin machbar und 10 Prozent beurtdliiese Funktionen mit
kompliziert.

Beobachtung und Kommentare der Tester zusammengefasst:

Auch an dieser Stelle fehlten vielen Nutzer RickmeldungsnSystems und teilweise waren die
Nutzer auch hier wieder orientierungslos und mussten sich ,dwigilepen”. Aul3erdem wurde
angemerkt, dass es unlogisch sei, die Uhrzeit direkt eingabdwnnen, sonst misse man doch
immer alles mit OK bestétigen. Eine Korrekturtaste beiZkiteingabe ware hilfreich. Separate
Tasten fir Radio und TV zum Hoch- und Runterschalten warednsdcGewinscht wurde ein
eigener Menupunkt fir Radio und entsprechend die Zahl 1 fur dafkeditgprogramm.

Fazit zum Thema Radio

a) Bei der Anwahl von Radiosendern verwirrt es die Nutzer, siassoch mit OK bestéatigen
mussen

b) Die Nutzer winschen sich eine Unterstruktur von RadiosendernAmdmétern

c) Das Thema Ruckmeldungen ist auch hier wichtig — dieserfeinid sind vom Nutzer
gewilnscht

d) Eine Korrekturtaste bei Zeiteingabe bei Radioaufzeichungehgenviinscht
e) Separate Tasten fur Radio und TV zum Hoch- und Runterschairemschon,

f) Nutzer sind verwirrt das sie bei der Zeiteingabe fur die ticht bestatigen missen mit
OK.
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Evaluation of questions and comments after the tagiart

1. Allgemeines Feedback Ammec

a. Was gefallt hnen am Ammec am besten?

Anzahl in

%
Sprachausgabe an sich 60
Viele Funktionalitaten 30
Aufzeichnen 30
Videotext lesen 20
Zugang zu EPG Daten 20
Verschiedene TV
Systeme 10

Klar ersichtlich ist, dass sich die Mehrheit der Nutzer sponind ohne Vorschlage ein Geréat mit
Sprachausgabe und einem groRen Funktionsumfang winscht. Positiv emegilden dartuber
hinaus die speziellen Mdglichkeiten Sendungen aufzuzeichnen und sidfidéerext sowie den
elektronischen Programm Guide vorlesen zu lassen.
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b. Was gefallt Ihnnen am Ammec am wenigsten?

Anzahl in
%
Kein Feedback / Bestatigung 80
GrolRe (Ammec bzw. Fernbedienung) 40
Stimme zu unnatdrlich / Klangfarbe zu
dumpf 20
* Als Bestéatigung ungewohnlich 10
Bedienerflihrung 10
Benennung der Menuleintrage 10
Fehlende Mdglichkeit Daten abzugreifen 10
Kein Card Reader 10
Keine Taste zum stumm schalten 10
Mangelnde Hilfe 10
Preis 10
Zu langsam 10
Zu viele Funktionen 10

Der grof3te Kritikpunkt ist mit Abstand, dass das System acist $ler Nutzer nicht genug
Ruckmeldungen gibt. Die Stimme der Sprachausgabe ist fiur 20erferoder Nutzer
verbesserungswirdig. Weitere spontan - freie Kritikpunkte siachidht - eindeutigen Benennung
der Menueintrage, die mangelnde Hilfe und sogar ,zu viele Funktiobgese Defizite (aus Sicht
der Nutzer) waren ja bereits auch bei der Ausfihrung demdigaben sehr deutlich geworden.
Ausreichende Bestéatigungen, Orientierungshilfen und kontextsenbiiifestellungen sind bei der
Entwicklung einer Anwendung mit Sprachausgabe unerlasslich.d\wars sicher gestellt werden,
dass sich blinde Nutzer in dem Menu orientieren kdnnen und dieiéugktdes Systems richtig
nutzen konnen.

Sowohl der Ammec als auch die Fernbedienung sind den Nutzern(zul@e Sternchen-Symbol
fur die Bestatigung und das Fehlen einer ,Stumm-Taste" wwetenfalls negativ bewertet. Bei der
Entwicklung eines solchen Systems sollte daher auf die Spezidirfnisse der Zielgruppe auch
im Hinblick auf die Fernbedienung beachtet werden. Bei dem Getffist wurde der Preis, die
langsame Reaktionszeit und dass Fehlen eines Card Readedisged. Alles Hinweise, die

generell bedenkenswert sind wenn es um die Einrichtung einer Spsaeifbe

AulRerdem wurde die Synthetische Stimme kritisiert. Darasst Isich schliel3en, dass es forderlich
ware ein solches System um eine Auswahlmdglichkeit zwisoiehreren Stimmen zu erweitern.
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Allerdings muss bemerkt werden, dass nur solche Testeridien8tkritisierten, die erst spater im
Leben erblindet waren und nicht an die Nutzung einer Sprachausgyaflengsind.

2. Allgemeine Einschéatzung Sprachausgabe

ja nein

Wirden Sie eine Sprachausgabe fir de
Fernseher nutzen? 100% 0%

=]

Die allgemeine Einschatzung zeigt ein ganz klares Hdié. Sprachausgabe fur den Fernseher
wirde von allen Nutzern verwendet werden. Das Bedurfnis derrdjigdg nach einem solchen
System wird durch diese Eindeutigkeit untermauert.

Einstellungen Sprachausgabe sehr wichtig| unwichtig wichtig

a) Wie wichtig finden Sie, dass der
Nutzer die Lautstarke der 100% 0% 0%
Sprachausgabe einstellen kann?

b ) Wie wichtig finden Sie es, dass die
Lautstarke der Sprachausgabe
unabhangig von der Lautstarke der
Audio/Video-Wiedergabe einstellbar ist?

100% 0% 0%

c ) Wie wichtig finden Sie, dass der
Nutzer die Geschwindigkeit der 90% 0% 10%
Sprachausgabe einstellen kann?

Die Lautstarke der Sprachausgabe muss vom Nutzer reguliedenvdtdnnen. Dies muss
unabhangig vom Fernseh-Ton mdglich sein, da sind sich alle Notiteder Bewertung ,sehr
wichtig“ einig. Auch die individuelle Regulierung der Spraclugndigkeit ist fast allen Nutzern
.sehr wichtig“, nur ein Nutzer bewertet diese Funktion etwaBwéacher mit wichtig. Diese
Moglichkeiten bietet der Ammec.
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3. Fernbedienung

a) Bewerten Sie die Haptik der Fernbedienung.

genau
zu klein richtig zu grof3
GroRe 0% 0% 10%
TastengrofRe:  80% 10% 10%

Auch die Bewertung der Fernbedienung zeigt ein eindeutiges Udieil: Gesamtgrof3e der
Fernbedienung wird von allen Nutzern mit ,zu grof3* bewertet. Taistengrof3e dagegen wird von

einer deutlichen Mehrheit mit ,zu klein“ bewertet.

werden in den folgenden Kommentierungen genauer spezifiziert.

Bes Ergebnis unterstreicht die speziellen
Anforderungen der Zielgruppe bei der Konzipierung einer nutzerfreuedlieernbedienung. Diese

b) Kommentieren Sie Ihre Erfahrungen mit der Fernbedignung des Ammec

Anzahl der Nennungen

in %
Nicht belegte Tasten sind uberflussig 10
Gruppierung der Tasten gut 30
Schlechte Verarbeitung 20
Abstande zwischen den Tasten kdnnte gréRer sein 10
Wippen zu nah am Steuerkreuz: Verwechslungsgefahr 10
Mehr Orientierungspunkte (auf 5, OK Taste) 30
Zu grof3 10
Direkte Sprachausgabe auf Fernbedienung ware gut 10
Nummern zu klein bzw. zu nah 10
Steuerkreuz schwer zu bedienen, Druckpunkt schwierig 10
Funktionen direkt anwéahlbar mit Taste 10
Tasten gut abgesetzt 10
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Die Gruppierung der Tasten wurde von 30 Prozent der Nutzer positiertet.

Bemangelt wurde vor allem dass es allgemein zu wenig @engspunkte (zum Beispiel auf der
5 und der OK-Taste) gibt. Auch wiinschen sich die NutzemejnéReren Abstand zwischen den
einzelnen Tasten. Dartber hinaus wurde die schlechte Vdwarpdaemangelt. Dazu gehoért auch
die Kritik am schlechten Druckpunkt des Steuerkreuzes, nichtbeld@sten und dass die Wippen
,Zu nah am Steuerkreuz* liegen. Uberdies wurde der Wunsch nashdiiekten Sprachausgabe an
der Fernbedienung geaul3ert.

c) Was ist Ihnen an einer Fernbedienung wichtig?

sehr wichtig|  wichtig unwichtig
Tastbare Symbole auf den Tasten 10% 10% 80%
Tonsignal bei Tastendruck 20% 60% 20%
Vibration bei Tastendruck 10% 10% 80%
Sprachausgabe bei Tastendruck 20% 30% 50%

Den Nutzern wurden verschiedene Moglichkeiten vorgeschlagendie Tasten einfacher zu
erkennen. Am positivsten wurde ein Tonsignal bei Tastendruck tewe&astbare Symbole und
Vibrationen wurden Uberwiegend mit unwichtig bewertet.

Welche Funktionen an einer Fernbedienung sind fur Sie wichtig?

sehr wichtig|  wichtig unwichtig
nachster und vorheriger Kanal 70% 30% 0%
lauter und leiser 100% 0% 0%
stumm 90% 10% 0%
ein/aus 40% 10% 50%
Zahlen 100% 0% 0%
Videotext 40% 40% 20%
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Zu den Standard-Funktionen, die direkt mit der Fernbedienung aufgewvefelen konnen, sollten
lauter und leiser, stumm und die Zahlen gehéren. Den nachsten undgerhi€anal anwahlen zu
kénnen wurde ebenfalls Uberwiegend mit ,sehr wichtig“ bewertet. \lideotext wurde eher mit
~wichtig als mit ,sehr wichtig® bewertet und die ,ein/austiiktion wurde sogar eher mit
unwichtig bewertet.

4. Welche Funktionalitaten sollte Ihre Sprachausgabe fir deFernseher bereitstellen?

sehr wichtig|  wichtig unwichtig
Programminformationen 80% 20% 0%
Videotext 50% 40% 10%
Sendungen aufzeichnen 60% 40% 0%
Aufzeichnungen schneiden 60% 30% 10%
Radiosender wechseln 70% 20% 10%
Radiosendungen aufzeichnen 50% 40% 10%
CD abspielen 10% 60% 30%
DVD abspielen 50% 50% 0%

Fast alle zur Auswahl gestellten Funktionen wurden mit sehr gitletivertet. Am wichtigsten ist
den Testern die Mdglichkeit, Programminformationen aufrufen zu kowmient, gefolgt von dem
Wunsch Radiosender wechseln zu kdnnen. Sendungen aufzeichnen und sctunéigienen wird
immerhin von 60 Prozent der Tester als sehr wichtig bewedstet. auch der Videotext und die
Mdoglichkeit Radiosendungen aufzeichnen zu kénnen, bewerteteeriimdie Halfte der Tester
mit sehr wichtig und nur jeweils 10 Prozent mit unwichtig. Dds@elen von CDs und DVDs
wurde eher als wichtig als als sehr wichtig beurtéidt, allen anderen Funktionalitdten war der
Wert fur sehr wichtig groR3er als der fur wichtig.
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10.4 Matrix: User Group for testing Enhanced Text Service aRBB

Tester1 | T2

T3

15

16

|17

T4 T8 T9 Sum
Eye Disease Remark
Diabetic Retinopathia Retina problems due to Diabetes 1
Glaucoma 1
Cataract 2
Retinitis Pigmentosa Degeneration of the retina 2
Nystagmus Trembling of the eye 2
Damage of the retina in older
Age-related macular degeneration age X 2
Achromatopsia Total Colour Blindness 1
Difficulties especially with
shades of red/green or
Partial Colour Blindness blue/yellow 1
Myopie Short-sightedness 2
Albinism Low vision and sensitivity to light 1
Visual Impairment Level according to WHO
Level 1 X
Level 2
Level 3
Visual Impairment as a result of eye diseases
Visual field loss combined with low vision, tunnelvision 4
Night blindness 1
Limited contrast sensitivity 2
Stronger sensitivity to light 3
No stereoscopic vision 2
Inability to see colour, combined with limited vision 1
Blurred vision 2
Full colour blindness
Problems with adjustment between bright and dark 2

Partial Colour Blindness




