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1 Executive Summary

This report represents pattof a series of two reports representing fak and final

results and conclusions of the work done to date on mature sebyidbe DTVA4AI

project This report, which can be read asupplemento thed2.5part 1F i n a | Reporto
includes the final results of theeyetracking work that was conduded by the

Universities Su#itling team. This represents work thatas delayed due to issues
encountered with the eyteacking technology that was a key element in the tests that

were carried oufThe Final Conclusions and Findings are available withenRRB.5 part

1 Report.

The studies included here represent a rich and varied collection of research both in
terms of their methods, findings and presentation. They also address important lacunae
in our understanding of the workings of mature access servibessubtitling studies
included in this report refer iaoternaldeliverable 3 of the Subtitling team i.e.

Report on eydracking tests, which includes a) opinion (referred to as-estopinion,
as these questions were asked after the test), b) comprehewkiantlje participants
understood?), c) pure eyeacking data (fixations and so on).

Tests carried out in the Universities, approximate 40,000 subtitles read by hearing, hard
of hearing and deaf participants, which constitutes the largest corpus ofdtgelia
tracking plus comprehension plus opinion) and a treasure trove of information for
research, further projects, etc. We caw attempt to map out, for the first time with

this size of eydracking and questionnailgase data, how hearing, deaf aratdhof
hearing viewers read and comprehend subtitles.

Section 2i Roehampt on Uni ver styos onsubtdingwene r esul t
presented in th®2.5 Part 1report. ThisPart 2of the reporfpresentghe full and final
analysis.

Section 31 The University of Wa s a me@olds presents the results of eyetracking tests
carried ouin Poland as part of the DTV4Afirojectwork on subtitling.

Section4 i The Germany study conducted at the Humbbldliversity Berlin represents
the first study of subtitles using eymacking technology in Germany

Section5 i TVC Audio Description EvaluationReport is based on analysis of
guestionnairg

Section6 1 Audio Description The Belgian teantompleted arief report on spoken
subtitlesprovided in this sectoin



2 UK Evaluation Report (Roehampton)

2.1 Introduction

This sectiorpresents the results of eyracking tests carried out in the W€ part of the
DTVA4AIl project. The reportraws on the following data:

1. Information derived from questionnaires collected before-tegeking tests
(pretest questionnaire)

2. Eyetracking data
3. Results of comprehension questions obtained duringragking tests

4. Information on preferences concergiparticular subtitling variables in each of
the parameters tested in the study (gest preferences)

5. Further research: the notion of watching speed

The sectionis divided in three parts: The first onsufsection 2.2) deals with live
subtitling; the seend one gulsection 2.3) with preecorded subtitling; and the last one
(sulsection 2.4) with further research derived from thetegeking studies.

2.2 Live subtitling
From quantity to quality

The provision of live subtitles is a service many companiesbaoadcasters could do
without. It is expensive, it requires skilled professionals and it is bound to be flawed.

Yet, the introduction of EU and national legislation@unbtitling for the Deaf and Hard

of Hearing EDH) means that live subtitling is no Iger a privilege but a right for deaf

and hareof-hearing viewers, and therefore an obligation for subtiting companies and
broadcasters. In many cases, this legislation sets targets of specific number of hours that
must be subtitled (live and offline) dep#ng on the country, type of channel, means
available, etc. In other words, from the beginning the emphasis was placed on quantity.
As a matter of fact, until recently, subtitling surveys often identified the lack of subtitles
as t he vi ewe regaddingiigeiprograanmesc e r n

Now that respeaking seems to have consolidated as the mosiffective method to

provide live subtitles andompanies and broadcasters are beginning to meet their
targets, it may be time to change the focus from quantityu#dity. In the UK, where

the BBC already subtitles 100% of their programmes, it seems the obvious step forward.

For other countries where live subtitling is still growing, it makes sense to apply quality
standards now before fibad habitso are acqui

But how do we measure quality in live subtitling and, in this case, in respeaking?

Most subtiting companies limit their quality assessment to error calculation, often
carried out by trainers or respeakers as a respeaking skill to be applied after #ss.proc
Sometimes, this is completed with views gathered from the awgidrec it through
consultation withtarget groups or setting up an email address where viewers can
express their opinion about respoken subtitles. However,-dagth analysis of quality
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in respeaking requires a different effort and the will to invest time and money on
research. With the exception of some companies such as Swiss TXT, it is mostly
scholars and research groups at university who embark upon this kind of research.

The aim ofthis sections to cast some more light on the quality of respoken subtitles by
focusing on the viewerd-or this purpose, this sectiamcludes a series of experiments
about respokersubtitles in the UK that wereecently carried out at Roehampton
Universty as part of the research group Transmedia Catalonia and in the framaswork

the EUfunded project DTV4AIl (http://www.pspdtv4all.org). Having assessed the
characteristics and the accuracy of respoken $esgtiattention is directed now to the
audience and, in this case, to three different aspects: their comprehension of these
subtitles, the manner in which they read/view them and their preferences/views.

221 Vi ewer s6 comprehension of respoken subti

Some sarveys or opinion polls on subtitling include questions where participants are
asked about the extent to which different types of subtitles enable comprehension. The
problem in this case is that, as has been noted by many researchers (Tuominkrit2008)
is not uncommon to find discrepancies between opinion/preference and performance in
this and other areas. Il n other words, t he
convention may be conditioned by different factors, such as for example halityesd

not always correspond to the convention that enables better comprehérisiéor this

reason that the study of how much information viewers obtain through respoken
subtitles needs a different experiment with a different approach. The following
subsections include a description of such an experiment, the results obtained and their
implications with regard to how hearing, hard of hearing and deaf viewers comprehend
respoken subtitles.

2.2.1.1 Description of the experiment

The aim of this study was to findubhow much visual and verbal information hearing,
hard of hearing and deaf viewers obtain from news programmes in the UK. For this
purpose, four clips fromth&i x OO0 C | bwoadcaste 4dslly 2007 by BBC1 were
shown to 30 hearing viewers, 15 hardh&faring viewers and 15 deaf viewers. The
hearing participants were between 20 and 45 years old, native or near native in English,
proficient readers and habitual subtitle users. Half of them were postgraduate students
currently doing an MA on Audiovisualranslation at Roehampton University and the
other half was formed by lecturers and professional subtitlers. Theohaehring
participants were over 60 years old, the most common age range for viewers with this
type of hearing loss, and all of them bwbtbecame hard of hearing after the age of 50.
Most of them were frequent readers and subtitle users. Finally, the deaf participants
were between 20 and 45 years old. Most of them were oralist (i.e. use English as their
first language) and only two weregsing (use British Sign Language as their first
language). All 15 were university students, frequent readers and habitual subtitle users.

As far as the methodology is concerned, participants were shown two clips with two
news items each and were askeanmgwer questions about one of them. The clips were

! Tuominen, Tiina (2008)p Recepti on or obsenatiorstom the receptial subtided
filmso6, papveltidisgptinarg &pproaehddunaersity of Monpellier 3, on 19 June 2008.


http://www.psp-dtv4all.org/

subtitled by respeaking at two different speeds, 180 wpm, the usual speed in the UK,
and 220 wpm, so as to ascertain the effect of speed on comprehension.

In order to carry out a quantitative analysistloé amount of information retrieved by

the viewer s, the two news clips wer? notio
concept ofidea units into 14 semunits: 8 verbal units and 6 visual units. In (very few)

cases in which participants retrievedtiveir answers a serninit that was not included

in these 14, the new unit was also factored in the analysis. For the purpose of the
analysis of the findings, a simple division was made whereby any result between 0%

and 25% is regarded as ado poor infemation retrieval25%-50% goes from poor to

sufficient; 50%-75% from sufficient to gogdand 75%100% from very good to perfect

information retrieval.

Finally, a further problem was posed by the absence of a yardstick with which to
compare the results t@ned by participants watching subtitled news. Can we indeed
expect viewers under normal conditions (no subtitles) to obtain 100% of the visual and
acoustic information of a news clip? In order to answer this question, a preliminary test
was run with 15 ther students (from the aboweentioned class at Roehampton
University) who watched the same clips with sound but no subtitles and were asked the
same questions.

2.2.1.2 Findings

The following graphs and tables show the results obtained in the study, firstly with
hearing participants and no subtitles and then with hearing;didrdaring and deaf
participants and subtitles at 180wpm and 220 wpm:

- No subtitles (hearing viewers)

No subtitles
Performance
Perfect 0%
Very good 93.3%
Good 6.7%
Almost good 0%
Sufficient 0%
Less than sufficient 0%
Poor 0%
Very poor 0%

2Chaf e, Wall ace L. ( 19 8 @u¥nesh im the Prdduectiph aNgame ratt | ovfe 0Co m s1¢ iV
Chafe (ed.)The Pear Stories: Cognitive, Cultural and Linguistic Aspects of Narrative Produdimnvood, N.
J.: Ablex Publishing Corp,-80.



- Subtitles at 220 wpm (hearing, haofthearing and deaf viewers)

Hearing Hard-of-Hearing Deaf
Good 0% 0% 0%
Almost 6.7 % 6.7% 6.6%
good 20% 20% 13.3%
Sufficient | 13.3 % 13.3% 6.6%
Less than | 20% 30% 26.7%
sufficient
Poor 30% 80% 30% 80% 26.7% 86.7%
Very poor | 30% 20% 33.3%

- Subtitles at 180 wpm (hearing, hanfthearing and deaf viewers)

Hearing Hard-of-Hearing Deaf
Good 3.3% 3.3% 0%
Almost 6.7% 6.7% 6.7%
good 46.7% 46.7% 46.7%
Sufficient | 36.7% 36.7% 40%
Less than| 20% 20% 13.3%
sufficient 53.3% 53.3%
Poor 20% 13.3% 20% 53.3%
Very poor | 13.3% 20% 20%

2.2.1.3 Discussion

As may be expected, hearing viewewatching the news with no subtitles did not
manage to retrieve 100% of the visual and verbal information conveyed in the clips.
Short term memory plays an important factor here. Yet, their results show very good
comprehension (an average of 80%), patéidy of the images (90.5%, as compared to
73.2% of the verbal information), which is normal considering that no subtitles were
displayed.

As far as the study with subtitles is concerned, two elements are particularly striking:
the overall poor averaggomprehension obtained and the similarity of the results across
viewers regardless of the type hearing loss. The latter may be due to the fact that all
participants taking part in the experiment were very used to watching subtitles on TV,
be it because tlyestudy them or produce them (hearing) or because they use them as a
means to access the news on a daily basis (deaf andfhedring). In any case, this
makes the low overall score regarding comprehension even more puzzling.

As for the test with sulites at 220 wpm, only 20% of the participants obtained

sufficient information and none obtained good information. Besides, 60% could only

give a poor or very poor account of the news. Although not surprising, given the high

subtitle speed, these resultsrvagainst the possibility of producing verbatim subtitles

for certain programmes such as debates, interviews and weather reports, which are
sometimes spoken at this rate. Indeed, most viewers (76%) considered these subtitles to

be too fast. Many ofthemlas o added t hat it caused them ¢
pointed out that the images were too fast, which, although not true (they were as fast as



in the other clips), goes to show how the speed of subtitles can affect the overall
perception of an audiosial programme.

The test with subtitles displayed at 180 wpm is more significant, as respoken subtitles
are often displayed at this speed in some sport programmes and many news
programmes, interviews and debates. In this case, most participants (66%jappye

with the speed of the subtitles and yet more than half of them (51%) did not obtain
sufficient information. This suggests that viewers may be unaware of how much
information they are losing due to the speed of respoken subtitles. Thus, although most
of them regarded thepsed as acceptabte even too slow, only 3% obtained good
information and 31% got poor or very poor information. More worryingly, 1 out of 3
participants acquired incorrect information, believing, for example, to have seen the
Presieent of Nicaragua or Tony Blaineitherof whom appeared on the news.

Considering that these participants were highly literate and frequent subtitle users,
viewers who are not used to subtitles or signing deaf viewers, for whom English is a
second languagend whose reading skills are often regarded to be poorer, can hardly be
expected to obtain better results. Why do programmes with these respoken subtitles
trigger such mediocreomprehension results? A possible answer to this question may
lie in how viewes read and process these sidgijtwhich can be investigatég means

of eyetracking technology.

222 Vi ewer s6 processing of respoken subtitle
2.2.2.1 Eye-tracking and subtitling

Despite its obvious potential for the study of Audiovisual Translation and more
specifically for that of subtitling, ey#racking research in this area is still in its infancy.
Following the init ietal(1987f and Jersema btyal. (2060 d e wa l | e
seems that an increasing number of scholars are turning their attdntighis

technology in order to find out how viewers read and comprehend ssbéitid to

assess their qualityLooking precisely at how subtitles are read, Jensema et al.
(2000:284) found that

fiWhen captions are present, there appears to be a gematahty to start by
looking at the middle of the screen and then moving the gaze to the beginning of
a caption within a fraction of a second. Viewers read the caption and then glance
at the video action after they finish reading.

Yet, reading is far fronbeing a smooth process. Rather than moving continuously
across the page/screen, our eyes pause and focus on specific parts and then jump across
words and images. The visual information necessary for reading is obtained during
those pauses, known as fixatg) which typically last about 20050 ms. The jumps
between fixations are known as saccades, which take as little as 100 ms and are the

bovYdewal | e , Gery, Johan (vah8 Re nisMea diembe samd medsages gge P
is avail able auditorily in another |l anguage: -The c:
Schoen (eds.Eye MovementsFrom Physiology to CognitionAmsterdam / New York: Elsevier Science
Publishers, 31-321.

* Jensema, Carl, Sameh El Sharkawy, Ramalinga $uBhi) Robert Burch and Davids u  ( 2000) fAEye
movement patterns of Amgiitan Annak df the Bedfs(B)i 238B50o n vi ewer s 0.



fastest movement the human being is capable of making. During saccades, vision is
suppressed and no useful informati@nobtained, which is known as the saccadic
suppression. But even though we cannot read during saccades, the eyes need not fixate
on every word when reading a subtitle. In the following pictures, for example, reading
the subtitledihe in four fixations (ture 2.1 enables the viewer to tuquickly to the

image (picture 2.2

ViaScribe™ Technology

y

|

Deafistudents c@’t hear the le@ture,

Picture 2.1

ViaScribe™ Technology

¢ >

Deaf students can’t hear the IdBture,

Picture 2.2
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There has been no need to fixate on the wor
be guessed by the context, particularly by the precedingdve ( ideaf 6 and #fAca
b) they can be seen with peripheral vision, given that our global perceptual span, the

area from which useful information is obtained during a fixation, comprises up to 14 or

15 characters to the right of a given fixationthis regard, Rayner (19983xplains that

with the fovea the part of the eye responsible for sharp central vision) we determine the

location of a fixation, the foveal area, which spans 6 to 8 characters around the fixation

point. But then, the soalled @rafoveal area extends up to 15 characters to the right of

fixation (Haikio et al. 2009). This peripheral vision, which allows faster reading by not

having to fixate on every word, applies to print and block subtitles. But what happens

when we are readingubtitles that are displayed scrolling wdot-word on the screen,

as is the case in respoken TV subtitles in the UK and in the above experiment on
comprehension? How are these subtitles processed by the viewers?

Although not exactly applied to subtitlgbe news coming from the field of psychology

in this regard is discouraging. Experiments conducted by Rayner et al. (2066:321)
demonstrate Athe i mportance of the continu
fixation [ é] in ormdemnmr®or It womnt dr sa&eéimng htad
fixated on the foveal word (n), we have enough preview benefit of the next word, the
parafoveal word (n+1), to pigrocess it, which is crucial to maintaining normal patterns

of reading behaviour. Needless to/,san scrolling subtitles, this word to the right of

fixation, the n+1 word, is often unavailable for viewers, as words are displayed one at a

ti me. Il n Rayner et al.od6s (2006) study, t he
eye moves back to previswords already read) and considerable disruption to reading,

slowing down reading speed significantly.

The aim of the following experiment is precisely to look at how viewers process
respoken subtitles displayed in scrolling mode (as opposed to respoleties
displayed in blocksjo determine whether this may halween a contributory factoni

the poor results obtained in the comprehension tests.

2.2.2.2 Description of the experiment

Conceived as an initial application of etyacking to research in respaéad, the present
experiment was conducted with 30 of the 60 participants who took part in the
comprehension tests described above: 10 hearing, 10 hard of hearing and 10 deaf
viewers. Participants were shown two news clips ftbeSi x OO0 CI| @Jdly Ne ws
2004) subtitled by respeaking. The first clip was subtitled in scrolling mode {fword

word); the second, in blocks. Eye movements were monitored via antmosive

tracker, which was used to determine a) the number of fixations per subtitled line and b)
the amount of time spent on images as opposed to the time spent on subtitles. The
equipment used waesTobii X120 seriegyetracker, at a frame rate of 50Hz and 35 ms
latency Viewing was binocularamdhe 1 mages wer e mgiitoeagaanted o
viewing distance of 60 cm. The computer kept a complete record of the duration,

> Rayner, Keith (1998) afdEnfeemation procassng:t3@e airrs roegfa driensge ar ¢
Psychological Bulletiri24, 372422.

6Rayner, Kei t h, Si mon P. Li ver s edcgeats waandeadBg@r ah J.
di sappearing text: The i mpor tVisiorcReseardd6, 831828 wor d t o t h
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sequence, and location of each eye fixation, as well as a video recording of the
participants. Tobii Studio was used to analyse all data recorded.

2.2.2.3 Findings

The following two tableshow the results obtained in the study, namely the number of
fixations per subtitled line and the time spent on both block subtitles and scrolling
subtitles:

Number of fixations
Blocks Scrolling

Hearing 3.75 6
Hardof-Hearing 3.75 6.5
Deaf 3.9 6.5

Time spent on images
Blocks Scrolling

Hearing 33.3% 11.7%
Hardof-Hearing 33.2% 11.4%

Deaf 31.7% 14.3%

2.2.2.4 Discussion

In line with what was described regarding the comprehension test, the results are fairly
consistent across hearing, hardhafaring and deaf viewers. Scrolling subtitles cause
almost twice as many fixations as block subtitles. The number of fixations per subtitled
line in scrolling mode ranges from 3 to 10, with an average of 6 for hearing viewers and
6.5 for hard of hearingral deaf viewers. Given that the average number of words per
line in the clips analysed is 6, it would seem that hearing viewers fixate on every word
of every scrolling subtitle and deaf and hard of hearing viewers feature even more
fixations than words. Igontrast, the numbegof fixations in block subtitles rangé®m

2 to 6, with an average of 3.75 fixations for hearing and hard of hearing vjemers

3.9 for deaf viewers. In other words, viewers skip almost every other word of the
subtitle when readmit. Needless to say, this has a direct impact on the time viewers
spend looking at the subtitles and the time they devote to the imdigegers of the
scrolling mode spend most of their time reading the subtitles (an average of 87.5%
versts 12.5% spenbn the images), whereas viewers of block subtitles have more time
to focus on the images (an average of 67.3% on the subtitles and 32.7% on the images).

The analysis of the reading patterns of every participant reveals another interesting
element. Ratherhan differentiating the participants in hearing, deaf and hard of
hearing, the results seem to establish a distinction between fast and slow readers.

12



Besides, there seem to be two phenomena, astray fixations and regressions, that may
explain t hifficulty rreadim@ rscsofiing dubtitles and perhaps the poor
comprehension results obtained in the previous experiment. As for fast readers, they

often get ahead of the subtitles and castrtbges on gaps where no word has been

displayed yetvhich resultsin astray fixations,ristead of finding solid ground (a word

or a whole |l ine), the viewersd gaze falls
|l ose precious time in their reading proces:
effectodo ocowrns oifn ffivwe attempts aobnetsime vi ewe
t he oper aheivievger ends apnnéasting ta whole second (0.250 ms per each of

the four astray Kations) when reading this line:

On average, these fast readers inau? astray fixations per subtitled line. Half of the
times this happens, they go back andaad at least on&ord, which means they incur
1 regression per subtitletché. The other half of the timeéhey decide to go on reading
the subtitle.

In contrag slow readers do not get ahead of the subtitles (they usually lag behind them)

and therefore their patterns do not feature astray fixations and the quicksand effect.
However, their eyes often Alandodo on words
mearnngful enough to make sense of what is being said. In order to go on reading, they
have to go back and-read previous words, which has happened 1.5 times per line in

the subjects analysed.
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In the following example, the viewer, who has been lookingp@tmages, casts his/her

eyes on the word fApatientso. Not being abl e
line by reading this word, s/ he goes back
more time to (fAwedve gothnjrmationitdgo bnrdadingal |y p
after Apatiento By then, though, the vi ewe

backwards:

In contrast tothe chaotic patterns shown in scrolling subtitles, the reading pattern of

block subtitles seems fasteramb r e or gani sed. Corrobdrating
observations, viewersod6 gaze turns quickly t
ground on which to cast their eyes before looking up to the images. Thus, the same line

as beforeséveacdhepgbitents that amgg@gical di spl a
vi ewer in only four fixations (on Owebdveod,
need to read all words and considerably less time is spent on the subtitle, which allows

more tme to focus on the image:

In other words, as anticipated in the literature on psycholinguistics and corroborated by
the experimentsepored here, it would seem that scrolling wdod-word subtitles
cause very chaotic reading patterns. Fast reap#rahead of the subtitles and cast their

’ Jensema, Carl, Sameh El Sharkawy, Ramalinga 8uBhin Robert BurchandDavids u ( 2000) WAEye
movement patterns of captioned televis n v i Aenerican érnals of the Deafl5(3), 27585.
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