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Chapter 1. Introduction
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Introduction

1. States Parties recognize the right of persons with disabilities to take part
on an equal basis with others in cultural life, and shall take all appropriate
measures to ensure that persons with disabilities:
(a) Enjoy access to cultural materials in accessible formats;
(b) Enjoy access to television programmes, films, theatre, and other cultural
activities, in accessible formats;
(c) Enjoy access to places for cultural performances or services, such as
theatres, museums, cinemas, libraries and tourism services, and, as far as
possible, enjoy access to monuments and sites of national cultural
importance.

30" article of the UN’s International Convention on the Rights of Persons

with Disabilities (2006)

The right of persons with a disability and of the elderly to participate and be
integrated in the social and cultural life of the Union is inextricably linked to
the provision of accessible audiovisual media services. The means to achieve
accessibility should include, but need not be limited to, sign language,

subtitling, audio-description and easily understandable menu navigation.

Consideration number 46 of the Audiovisual Media Services Directive

2010/13/EU (2010)

Society’s commitment towards accessibility is growing rapidly around the globe. Lately

audiovisual contents are perhaps one of the areas in which most efforts are being

invested due to their relatively recent growth and massive expansion. The contents of

theatres, cinemas, museums, TV channels and web sites, among others, need to be

made accessible to people with any kind of sensorial disability.

As far as blind and visually impaired persons are concerned, audio description (AD) is

the technique used to turn visual information (images) into oral information.

Therefore, it is used to make audiovisual contents accessible to blind and partially

sighted people. However, AD can also be used with other purposes. The Spanish
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Standardisation and Certification Association AENOR states in relation to the AD
standard UNE 153020 that “the criteria [...] apply to the AD targeted at blind and
visually impaired persons”, but it adds that “people with no visual disabilities can also
benefit from it” (AENOR, 2005, p. 4). It can therefore be deduced that there will be two
different sets of users. On the one hand, there are those who depend to a great extent
on AD to fully comprehend the film and for whom AD is an essential resource to
entirely enjoy it. This would be the case of blind and visually impaired people, the main
AD target audience. On the other hand, there are those who just use AD as an extra
support to thoroughly appreciate it, such as elderly people, with decreasing sensorial
or cognitive abilities; people who cannot or do not want to see the images for any
particular reason in a given moment; or even people who are learning a second

language and to whom AD provides new vocabulary directly related to images.

AD users have been increasing in the last few years due to population aging. If we take
into account that most visually impaired people fall into the age group comprising
from age 65 onwards (see Table 1.1), we should expect a sustained increase in the
number of AD users for the subsequent decades, as 23.55% of the EU population is
expected to be 65 years old or more in 2030 (see Table 1.2). Taking Catalonia as an
example, the number of people with legal visually impairment has raised considerably

since 2002 (see Figure 1.1).

From6to64 From65to79 From 80 onwards Total
Spain 306.000 337.200 336.000 979.200

Catalonia  34.800 44.300 44.600 123.700

Table 1.1. Population with visual impairment by age group in Spain and Catalonia in 2008, according to

the Spanish National Statistics Institute
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Population %
From 0 to 15 80879 15.56
From 16 to 64 316598 60.89
From 65 onwards 122465 23.55
Total 519942

Table 1.2. Projected population in millions of inhabitants on 1st January by age groups in the EU for the

year 2030, according to Eurostat
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Figure 1.1. Persons legally recognised as being visually impaired in Catalonia, according to Idescat

Consequently, there is an urge for an immediate increase in the number of AD
products and services, if the rights of a raising number of people are to be ensured.
However, this technique entails a laborious process which hampers desirable levels of
audiovisual products to be audio described due mainly to two factors: the time that
the process of AD script creation and voicing entails, and the costs associated to their

production.

In view of this need, this thesis explores the application of technologies to audio
description in order to optimise the present AD workflow. On the one hand, the focus

will be on the voicing of ADs by means of text-to-speech (TTS) systems as an
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alternative to human-based systems of delivery. On the other, the interest will lie in

the inclusion of machine translation (MT) in the process of creation.

1.1 Objectives and hypotheses

This research has two main objectives, which in turn have other specific goals

associated:

1. to study the reception of Catalan text-to-speech audio descriptions by blind
and visually impaired persons, compared to traditional human-voiced audio
descriptions.

2. to research the inclusion of English-Catalan machine translation systems in the
process of AD creation, compared to the process of human creation and human

translation, focussing specifically on the effort involved in each process.

In order to attain these objectives, some additional specific aims need to be fulfilled.

Regarding the first general objective, linked to text-to-speech audio description, the

specific aim is the following:

1. to assess a selection of available synthetic and natural voices in Catalan, in
order to determine which are the most adequate ones for the purposes of our

research;

In order to fulfil this aim, a methodological framework for the evaluation of voices will

need to be developed, as explained in chapter 2.

Regarding the second general objective, linked to machine translation audio

description, the specific aim is:

1. to assess a selection of available free online machine translation engines from
English into Catalan in order to determine which is the most adequate for our

purposes in the audio description domain;
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In order to select the machine translation engines, a methodological framework will
also need to be established, as described in chapter 2. Additionally, our theoretical
concept of “effort” as well as the methodological tools measuring it will need to be put

forward (see chapter 5).

Our working hypotheses in relation to the objectives specified above are expounded

next.

H1. Blind and visually impaired persons will accept text-to-speech audio descriptions.
H2. Blind and visually impaired users will prefer human voiced audio descriptions
compared to text-to-speech audio descriptions.

H3. The effort of post-editing a machine translated audio description will be lower
than that of creating an audio description from scratch.

H4. The effort of post-editing a machine translated audio description will be lower

than that of translating it manually.

1.2 Thesis structure

This is a thesis by publications, also known as a compilation thesis. As such, it has been
written in the format of a compendium of interrelated articles. It is composed of a
chapter per article plus four additional chapters: an introductory chapter explaining
the connection between the articles and presenting the thesis as a unified whole; a
methodological chapter, where the methodological approach is put forward and the
articles are presented; a summary chapter, in which the thesis is outlined; and a
concluding chapter, which consists of a discussion of the results and the final

conclusions.

The final structure of the thesis is described in more detail next.

Chapter 1 sets forth the objectives and hypotheses of our research (section 1.1),
explains the structure of the thesis (section 1.2) and exposes the theoretical

framework and previous relevant research related to the topic developed in the thesis
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(section 1.3). Even though this last section is not formally required in a thesis
presented as a compendium of publications, we have deemed it necessary since the
regular article format does not allow for a comprehensive presentation of the general

framework in which our research is to be embedded.

Chapter 2 presents an introduction of the methodology applied to meet the thesis’
objectives. Although each article refers to an experiment and describes its specific
methodology, we have included a summary of the methodology in a unified way.
Again, even though this chapter is not formally required in a thesis by publications, it
has been included for the sake of clarity and coherence. Thus, this chapter describes
the methodology used in two studies, each of them subdivided into a pre-test and a

main experiment:

a) Methodological aspects on the application of semi-automated processes to
the voicing of audio descriptions through text-to-speech (section 2.1).

i. Pre-test for the selection of the voices to be used in the main
experiment (subsection 2.1.1).

ii. Experiment on the reception of text-to-speech audio descriptions
compared to human voiced ones (subsection 2.1.2). This experiment
corresponds to article 1, included in chapter 3.

b) Methodological aspects on the application of semi-automated translation
processes to the creation of audio descriptions through machine translation
and post-editing (section 2.2).

i. Pre-test for the selection of the machine translation engine to be
used in the main experiment (subsection 2.2.1). This corresponds to
article 2, included in chapter 4.

ii. Experiment on the comparison of audio description creation,
translation and post-editing efforts (subsection 2.2.2). This

corresponds to article 3, included in chapter 5.
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Chapter 3 includes article 1: Ferndndez-Torné, A., Matamala, A. (2015). Text-to-Speech
vs Human Voiced Audio Descriptions: A Reception Study in Films Dubbed into Catalan.
The Journal of Specialised Translation, 24, 61-88. This article presents a user study
conducted with 67 blind and partially sighted people who assessed two synthetic and
two natural voices in AD. The aim was to determine whether blind and visually
impaired people would accept the implementation of TTS in the AD of dubbed feature

films in the Catalan context.

Chapter 4 corresponds to article 2: Fernandez-Torné, A. (Forthcoming). Machine
Translation Evaluation through Post-Editing Measures in Audio Description. inTRAlinea.
2016, 18. This article proposes a methodology based on both objective and subjective
measures for the evaluation of five different and free online machine translation
systems. Their raw machine translation outputs and the post-editing effort that is
involved are assessed using eight different scores. The best-rated engine would
therefore yield the most suitable freely machine-translated audio descriptions in

Catalan, presumably reducing the audio description process turnaround and costs.

Chapter 5 presents article 3: Fernandez-Torné, A., Matamala, A. (2016). Machine
Translation in Audio Description? Comparing Creation, Translation and Post-editing
Efforts. Skase, 9(1), 64-85. This article presents an experiment comparing the efforts of
creating an audio description from scratch, translating it manually from English into
Catalan and postediting its machine translated version. The results of this experiment

have shown that the objective post-editing effort is lower than creating it from scratch.

Chapter 6 includes a brief summary of the thesis, condensing the most relevant

information, as required to all theses by publications.

Chapter 7 is the concluding chapter and comprises a discussion of the results together
with the final conclusions of the study on text-to-speech (section 7.1) and of the study
on machine translation (section 7.2), and the possible paths for future research

(section 0).
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Next, the Updated bibliography is provided, unifying the different citation styles under
one common format and offering the up-to-date versions of the references cited in the

articles some time ago. Finally, the Annex are presented. These include:

* Annex 1: Articles as published

* Annex 2: Documents related to the TTS pre-test for the selection of best-rated
voices

* Annex 3: Documents related to the TTS main experiment on the reception of TTS
AD

* Annex 4: Documents related to the MT pre-test for the selection of a MT engine

* Annex 5: Documents related to the MT main experiment on the comparison of AD
creation, translation and PE efforts

* Annex 6 (electronic): Voice samples

* Annex 7 (electronic): TTS AD clips

* Annex 8 (electronic): MT pre-test clip

* Annex 9 (electronic): MT experiment clips

1.3 Theoretical framework and research background

As an interdiciplinary area of research, translation studies attracts students
and scholars with a wide range of backgrounds, who then need to face the
challenge of accounting for a complex object of enquiry that does not adapt

itself well to traditional methods in other fields of investigation.

Saldanha and O’Brien (2013, p. v).

According to Remael, Reviers, and Vercauteren (2015) AD is a service that “offers a
verbal description of the relevant (visual) components of a work of art or media
product, so that blind and visually impaired patrons can fully grasp its form and
content” (ibid., p. 9). Arma (2011) defines audio description as a “technique aimed at
enhancing the accessibility of different types of audiovisual products primarily to the

blind and the visually impaired, using a pre-recorded or live audio track which is
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inserted into non-meaningful pauses within dialogues in order to ‘translate’ into words
the visual elements otherwise only accessible to sighted users” (ibid., p. 10). This

I”

“translational” dimension sets audio description within Translation Studies, the broad
theoretical framework in which this PhD thesis is to be embedded, focusing on the
purpose of the translation while adapting “the text according to the needs of the
future readers” (Suojanen, Koskinen, & Tuominen 2015, p. 1). In particular, audio
description is considered an audiovisual translation modality (Maszerowska,
Matamala, & Orero, 2014), which helps narrow down the scope of the broader

theoretical framework into Audiovisual Translation and Media Accessibility Studies

(Remael, Orero, & Carroll, 2012).

Translation process research and reception research in audiovisual translation studies
have also nurtured the theoretical background of our thesis. Saldanha and O’Brien
(2013) classify research according to where the focus of attention is, namely the
translation product, the translation process, the participants involved in the process
and its context. In relation to participants, they distinguish between participants as
agents directly taking part in the process and participants as respondents answering a

guestionnaire presented by the researcher.

According to the authors’ classification of research, our empirical studies relating to
MT gather observations on audio description as a translation process, as we collect
objective and subjective user activity data (Carl, Jakobsen, & Jensen, 2008) through
keylogging techniques and questionnaires. The MT studies also gather observations on
translators, as active participants in the process. In contrast, the studies referring to

TTS centre the attention on participants as end-users of the audio description.

The application of technologies to audio description is also of utmost importance in
our research. Thus, other concepts related to the technologies applied, namely text-to-
speech and machine translation, are most relevant and need to be included in our
theoretical framework, such as synthetic speech evaluation, machine translation

guality assessment and post-editing effort measurement. Since a definition and state
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of the art of these concepts is thoroughly provided for in the articles, it will not be
included here to avoid repetition. It will only suffice to say that effort is understood in
this thesis as the amount of physical and/or mental exertion expended for a specified
purpose, and is assessed following Krings’ (2001) proposal. Krings differentiates
between temporal, technical and cognitive effort. Temporal effort is the total time
spent on post-editing a text, technical effort refers to the operations carried out to
post-edit the text, and cognitive effort applies to the mental processes involved in
identifying errors in raw machine-translated texts and in deciding on the necessary

steps to correct them.

Thus, this section intends to give a general overview of the literature in which these
technologies have been used in the audiovisual translation field. Additionally, since this
research has adopted an empirical approach with a strong focus on reception, a brief
account of the studies dealing with filmic audio description from a reception point of

view will be provided.

It must be noted that it is not our purpose to offer an exhaustive review of studies
devoted to other aspects of AD as its origins and evolution, or the existing standards
and norms. Nor are we committed to analysing AD from a didactic, narratological,
linguistic or filmic perspective, as other articles (Braun, 2008) and recent PhD thesis
provide such information in a comprehensive way (Arma, 2011, Ramos, 2013, Cabeza-

Caceres, 2013, Fresno, 2014).

1.3.1 Audiovisual translation and text-to-speech

Blind and visually impaired persons were the one of the first target users for which the
first text-to-speech systems were designed. In 1976 Raymond Kurzweil introduced the
Kurzweil Reading Machines for the Blind, a reading aid system with an optical scanner
to read aloud written text for the visually impaired (Lemmetty, 1999). Nowadays ther
are many applications of speech synthesizers for the blind: from audiobooks and

screen reading on computers and mobiles (Asakawa & Takagi, 2007), to mobility aids
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(GPS navigation devices) and entertainment (audio subtitles and audio description)
(Cryer & Home, 2008). All these applications are no longer just targeted at the blind
and visually impaired, but at persons with other handicaps (e. g. with reading

difficulties or cognitive impairments) and at sighted audiences too.

In the context of entertainment, audio subtitling (AST), “the spoken rendering of the
written (projected) subtitles or surtitles with a filmed or live performance” (Remael,
2012), has introduced synthetic voices to automatically read aloud the subtitles and
make them accessible. This service has been implemented in television broadcasts in
countries such as the Netherlands (Verboom, Crombie, Dijk, & Theunisz, 2002),
Sweden (De Jong, 2006), and the UK (Hailes, 2013). Also in 2013 the Catalan public
television (CCMA, 2013) started offering TTS AST in their afternoon and evening news
programmes to voice the Catalan overprinted subtitles of the original declarations of

the characters intervening in the informations provided.

Nielsen and Bothe (2007) proposed a user-based device for reading aloud subtitles
(SubPal). The device was applicable for television and in the cinema, while the fact that
it used a multilingual speech synthesizer made it suitable for several countries. To
expand the availability of spoken subtitles and avoid the need for a special decoder,
Derbring, Ljunglof, and Olsson (2009) developed a free and open-source tool within

the SubTTS project to read Swedish subtitles aloud.

In Poland, Maczyniska (2011) tested the synthesised audio subtitling together with the
TTS AD in a non-fiction film (La Soufriere, by Werner Herzog). The study involved 54
blind and partially sighted and 30 sighted participants. The artificial voices tested were
Krzysztof (male voice) for the AST and Zosia (female voice) for the AD, both by
Loquendo. This study was part of a wider project developed at the University of
Warsaw, which analysed the application of text-to-speech audio description assessing
its reception among blind and visually impaired persons of different ages in several

types of audiovisual products, namely:
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* in the dubbed educational animation series for children Once Upon a Time...
Life (Walczak & Szarkowska, 2010), involving 76 blind and partially sighted
participants;

* in the monolingual feature film in Polish Dzieri Swira (The Day of the Wacko), by
Marek Koterski (Szarkowska, 2011), involving 24 blind and partially sighted
participants;

* in the dubbed feature film Harry Potter and the Philosopher’s Stone, by Chris
Columbus, (Drozdz-Kubik, 2011), involving 17 blind and partially sighted
participants.

* in the foreign fiction film Volver, by Pedro Almoddvar, with voice-over
(Szarkowska & Jankowska, 2012), involving 18 blind and partially sighted and 2

sighted participants;
The results of all 5 studies indicated that a majority of viewers accepted TTS AD.

Pazos (2012) also assessed the reception of the Spanish TTS AD of a humour sketch
entitled Para Elizabeth by Les Luthiers. 20 blind and visually impaired persons
participated in the study and the conclusions matched those of the Polish project, with
a majority of participants accepting the AD synthesised using the voice Antonio, by

Assistive Ware.

Likewise, Ortiz-Boix (2012) explored the application of the Spanish TTS to AD and
tested the reception of four masculine synthetic voices, two feminine synthetic voices
and one natural voice with no distortion, a few distortion and a lot of distortion with
18 sighted participants. Results showed that some synthetic voices would not be
accepted to voice ADs (such as the masculine synthetic voice by Festival), while others
definitely would (masculine synthetic voices by Acapela and Verbio) and were

preferred to the distorted natural voices.

In the context of Internet videos’ accessibility, Chapdelaine and Gagnon (2009)
presented a website platform that offered end-users with two levels of AD rendered

by a synthetic voice, although the language is not stated in the article. The evaluation
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guestionnaire was aimed at providing feedback on the participants’ interaction with
the player and the website, and with the AD’s contents and delivery. Results indicated

that the lowest scores dealt with the quality of the synthetic voice.

Similarly, Kobayashi, Fukuda, Takagi, and Asakawa (2009, p. 249) developed a
“technique to use synthesized speech to add ADs to online videos on any websites”.
The first step of their project included determining whether or not synthesized voices
could compete with real voices. In relation to TTS, three kinds of voice were tested
(human, standard TTS, and prototype TTS), including additional variables such as
expressive TTS technology vs standard TTS at a later stage. Again, this broad reception
study performed in Japan and in the USA concluded that both Japanese and English
TTS AD was generally accepted, especially for relatively short videos and informational

content.

In 2011, the company Apps4Android designed and developed “a high-quality, Android-
based, text-to-speech driven, application that provides the ability to add audio-
descriptions to You Tube videos” (Jacobs, 2011). Based mainly on educational video
tutorials, the application used English TTS technology to voice the audio descriptions

pausing the video instead of limiting narrations to the natural pauses in the audio.

Also in that year, Mieskes and Martinez (2011) presented a workplace for transforming
text into speech. Authors proposed the voicing of audio descriptions as one of its main
applications. The editor allowed choosing the voice, the speaking rate and the pitch,
and had phonetic tuning functionalities. The user may upload an existing description,
translate it or create a new one, upload the corresponding movie and synthesise the
description. Although first focused on German, the authors aimed at developing a

multilingual system.

Encelle, Ollagnier-Beldame, Pouchot and Prié (2011) presented an exploratory work on
video accessibility on the web for the blind and visually impaired with audio
enrichments “focused on the use of earcons as a way to complement speech synthesis

for conveying visual information” (ibid., p. 129). Even though they do not specify the
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language of the TTS system tested, their study showed that earcons combined with
speech synthesis enhanced the understanding of set-related information, although

several participants asked for greater conciseness.

1.3.2 Audiovisual translation and machine translation

As far as the application of MT to audiovisual content is concerned, research has been
basically focused on the subtitling field. Popowich, McFetridge, Turcato, and Toole
(2000) studied for the first time the automatic translation of closed captions from
English into Spanish using a rule-based MT system and concluded that MT could

already be satisfactorily applied to the subtitling domain.

O’Hagan (2003) sought to know if the available language technology could be applied
to subtitle translation, for which she tested both “the applicability of TM [translation
memory] in a context of serialized films where the subtitler could leverage the
subtitles produced for the previous episode” and “the usability of freely available MT
for creating subtitles mainly by non professional subtitlers” (ibid., p. 14). Results
showed that the TM tool was of very little help in the translation, while most of the
raw MT outputs of the English subtitles could be helpful for non-English speaking
viewers to roughly understand what was going on in the film, implying that there was a

clear scope for potential.

Piperidis, Demiros, and Prokopidis (2004) integrated machine translation (Systran) and
translation memory (TrAlID) in the translation component of the MUSA project, aimed
at the generation of multilingual subtitles combining speech recognition, advanced
text analysis and MT technologies for the English-French and English-Greek linguistic
combinations. The acceptability of the translated subtitles resulted in the range of 45%
to 55%, while the evaluation of the integrated prototype showed that it would entail

considerable productivity gains (Piperidis et al., 2004).

In the context of the eTITLE project, Melero, Oliver, and Badia (2006) presented a web

service that combined MT with TM technologies for the multilingual subtitling of
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audiovisual content in several linguistic pairs, including English-Catalan, Spanish-
Catalan and English-Spanish, together with the linguistic combination English-Czech.
However, only the translation memory for the English-Czech combination was filled
with subtitles, while the Spanish-Catalan and English-Spanish combinations used
newspaper articles and texts from the Catalan Government’s official bulletin, and UN
texts respectively. Results showed that integrating TM and MT solutions obtained

better results than the use of MT alone.

Armstrong, Caffrey, and Flanagan (2006) focused their research on an example-based
machine translation (EBMT) system for the English-German and English-Japanese
language combinations. They fed the system with existing human translations from
DVDs to automatically produce subtitles and evaluated the output using automatic
metrics (BLEU) and testing their reception with German and Japanese native speakers.
They also evaluated the quality of automatically translated subtitles using EBMT
systems trained on homogeneous and heterogeneous corpora for the same language
combinations and results showed that the best rated subtitles were the post-edited
EBMT ones before the versions by Babelfish and the unedited EBMT versions (Caffrey,
2006). They also tested the feasibility of using an EBMT engine trained on both
homogeneous and heterogeneous data to produce subtitles for the language
directions German-English and English-German. Results showed that the translation
qguality obtained was higher when training the engine on homogeneous data

(Armstrong et al., 2006).

Volk (2008) explored the application of a statistical MT system to translate subtitles in
Scandinavian languages. The SMT system was trained with a very large parallel corpus
of over 5 million subtitles and results indicated that the machine-translated subtitles
were of good quality. Moreover, the translation process proved to be considerably

shortened by the use of such a trained MT system.

De Sousa, Aziz, and Specia (2011) used a rule-based MT engine (Systran SMTU), an in

domain SMT system trained with more than 74,000 sentence pairs aligned from the
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fan subtitles from the TV series X files, an out-of-domain SMT (Google Translate) and a
TM system (Trados Studio) to compare the effort involved in translating subtitles
manually from English into Portuguese from scratch with the effort of post-editing
(semi)automatically translated subtitles. Time was used as an objective measure for PE
effort and results showed that post-editing was much faster than translating subtitles

from scratch.

In the final report of the SUMAT project, which offered an online service for subtitling
using statistic MT technologies covering nine European languages combined into seven
language pairs in both directions, Del Pozo (2014) stated that the systems were trained
with a combination of parallel professional and crowd-sourced subtitles. For the final
versions of the statistic MT systems to be developed, two large-scale evaluations were
performed based on quality rating and productivity gain/loss (Etchegoyhen et al.,
2014). Quite positive results were obtained by both objective metrics and the ratings
by professional users “with significant portions of MT output deemed of sufficient
qguality to reach professional quality standards through minimal to medium post-
editing effort” (Del Pozo, 2014, p. 40). A global productivity gain of almost 40% was

also reported.

In turn, the EU-BRIDGE project (2012-2015) focused on the creation of applications
that made use of speech translation: from captioning translation for TV broadcasts, to

automatic transcription and translation of webinars.

The EU has funded several projects dealing with the automatic generation of subtitles
and their translation into multiple languages both in media —MUSA (2002-2004),
eTITLE (2004-2006), SUMAT (2011-2014) and EU-BRIDGE (2012-2014)- and
educational content —transLectures (2011-2014) and EMMA (2014-2016). However,
the implementation of MT in the AD domain has not yet attracted the attention of

many researchers, or the funding of any field-related project.

To the best of our knowledge, only the Master's dissertation by Ortiz-Boix (2012) is

devoted to AD and the application of MT. The author compared the quality of
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machine-translated ADs from Catalan into Spanish based on error analysis. Two free
online MT engines without any specific training were used. Google Translate was used
as an example of a statistical engine, and Apertium was used as an example of rule-
based engine. The results of these preliminary tests showed that Google Translate
made far fewer mistakes than Apertium and proved that applying MT to filmic ADs
from Catalan into Spanish would be viable provided that a post-editing by a human

was performed before voicing the AD.

Ortiz-Boix’s study was carried out within the framework of the ALST (Linguistic and
sensorial accessibility) project (Matamala, 2015). This thesis is also part of the ALST
project, which researches the application of three technologies, including speech
recognition, machine translation and speech synthesis, to two oral modes of

audiovisual translation, namely voice-over and AD.

1.3.3 Studies on the reception of audio description

Although reception studies in the audio description field research date back to the
90’s, they have proliferated in the last decade. The emphasis has been usually placed
on the main target users of AD, namely blind and visually impaired persons, whose
perception and opinions are central for the development and improvement of all
aspects involved in the audio description process and final product. However, some
studies have focused on the reception of audiovisual products by sighted persons with
the aim to analyse how they perceive and process the information contained in
audiovisual texts (Mazur & Chmiel, 2012; Orero & Vilard, 2012; Kruger, 2012). In spite
of this, this thesis will only cater for those studies centered on the blind and visually

impaired, which constitute our ultimate target audience.

Moreover, as our research revolves around the audio description of feature films,
studies on the reception of the audio description of the scenic arts (Matamala, 2005;
Orero, 2007a; Weaver, 2013; Udo & Fels, 2009) will also be omitted. For the reception

studies relating to TTS AD, please refer to subsection 1.3.1.
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In 1991 the Royal National Institute for the Blind (RNIB) conducted the AUDETEL
(Audio Described TELevision) project in the UK. The project’s aim was to enhance the
television for visually impaired people. Thus, it collected “the TV viewing habits,

difficulties and preferences of about 200 visually impaired informants” (Braun, 2008).

Peli, Fine, and Labianca (1996) explored the reception of short segments of two TV
programmes without AD. They presented them to 25 visually impaired participants and
to 24 sighted participants, while 29 other sighted participants only heard the audio of
such TV programme segments. They all had to answer questions related to visual
information contained in the AD and results indicated that without hearing the AD “the
subjects with normal vision performed the best, followed by those with low vision and
those who heard only the audio portion” (Peli et al., 1996, p. 378), which suggested
that AD actually helped the blind and visually impaired to access visual details that

they would otherwise miss.

Schmeidler and Kirchner (2001) conducted an experiment with 111 legally blind
participants and results showed that the participants watching TV science programmes
with AD obtained more information and had more enjoyment than those participants

watching them with no AD.

As reported by Ramos (2013), Herrador Molina studied the reception of British AD
scripts translated into Spanish by blind and partially sighted audiences and concluded
that, contrary to other scholars’ opinion (Rodriguez Posadas & Sanchez Agudo, 2008),

they accepted and enjoyed the British AD style translated into Spanish.

Luque (2009) explored the reception of the metaphors in the Spanish AD scripts by
blind and visually impaired audiences. She presented two film excerpts with two
different ADs: one containing few or no metaphors, and another manipulated one
incorporating metaphors. Ten blind and visually impaired participants answered two
comprehension questionnaires corresponding to each of the excerpts and a common
guestionnaire on the style of the AD, their preferred AD version, their opinion on

which gave a better grasp of the scene and anything they had particularly liked or
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disliked in the AD. Results showed that the understanding of metaphors by end users
did not imply any additional difficulty, and that the presence of metaphors favoured

the understanding of the film images and the viewers’ immersion in the film.

On behalf of the RNIB, Rai (2009) carried out a study by which the demand for audio
described Bollywood films in the UK and India was explored. He used both quantitative
and qualitative research. The first study involved 260 blind or partially sighted
participants of Asian descent living in the UK, while the qualitative study involved fifty
blind or partially sighted participants. The study showed that there was a “huge unmet
need for audio described [Bollywood] films in the UK and India” (ibid., p. 3), with
participants reporting an improvement of the film understanding thanks to AD. The
study also identified that respondents lacked awareness about audio description,
preferred that there was AD over the songs and favoured AD in Hindi rather than in

English.

In their article, Chmiel and Mazur (2012) focused on the methodological issues that
arouse when conducting a pilot reception study involving 18 participants, and the
changes the results implied in the questionnaires developed for the research project
AD-Verba, which aimed at collecting user information and preferences for the creation
of AD guidelines in Poland. Their study consisted of face-to-face interviews, which
comprised three questionnaires. The first one gathered information on the
participants’ demographics and usage of audio described products. The second one
included 11 comprehension and/or preference questions related to the three AD clips
they had presented to the participants and referring mainly to a moment in which the
names of the characters should be introduced and the degree of explicitness of
descriptions. Finally, the third questionnaire incorporated questions in relation to
general AD preferences (on the gender of the voice talent reading the AD, on the AD
objectivity degree, on the description of gestures), and opinions on the usefulness of
AD for the comprehension of the film, on the AD delivery speed, pauses and overlaps

with dialogues, and on the inclusion of elements such as evaluative adjectives, colours,
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similes, logo, opening titles, credits, the name of the audio describer and the name of

the voice talent.

Fryer and Freeman (2012) compared the reception of different styles of AD by 18
blind, 18 visually impaired and 25 sighted participants. They were presented with a clip
of the film Brief Encounter, by David Lean, audio described in a standard way and audio
described in a “cinematic” way, i.e. adding filmic language. Results showed a
unanimous preference for the presence of AD, with 66.7% preferring the cinematic AD

over the standard AD.

The same authors (Fryer & Freeman, 2013a) conducted another reception study
involving 18 blind, 18 partially sighted and 18 sighted participants in which the levels of
presence, understood as “the psychological sense of immersion in any mediated
environment” (ibid., p. 15) for the same film clip with no AD, with “standard” AD and
with “cinematic” AD were compared. Results showed that blind and partially sighted
people were most engaged when watching the stimuli with the cinematic AD, also

reporting higher presence levels with AD than sighted people with no AD.

In a study with 20 blind and visually impaired persons, Romero-Fresco and Fryer (2013)
assessed the acceptance of cinematic audio introductions for a romantic drama movie
and for a documentary. The results showed that most participants accepted such
cinematic introductions and considered that the style was correct and that the amount

of information was adequate.

In the context of the comprehension of audio described films, Cabeza-Caceres (2013)
carried out a reception study in which several parameters of the AD (speed,
explicitation of information and intonation as independent variables) were modified to
see if they had an impact on the comprehension (dependent variable) and enjoyment.
There was a group of 30 blind and visually impaired participants and a control group of
10 sighted participants. The results showed that a. there was a negative correlation
between the speed of the AD and comprehension; b. the intonation did not affect

comprehension; and c. there was a positive correlation between AD explicitation and
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comprehension. As for the enjoyment, speed and explicitation did not affect the
enjoyment, whereas intonation (too uniform or too emphatic) had a negative influence

on it.

Ramos (2013) researched on the emotional impact of 15 film excerpts entailing three
emotions, namely disgust, fear and sadness. By means of two different studies
involving 30 blind and visually impaired and 40 sighted participants, she first tested the
emotional impact provoked by different modalities (original version films, films
without images and audio described films) in order to elucidate whether words may
cause an emotional impact similar to that of images. She also tested the emotional
response provoked by two different AD in terms of the degree of objectivity. The
results of the first study showed that the different emotions were transmitted through
different degrees of visual component and thus, the higher the visual component, the
higher the need of the AD. Hence, the disgust emotional response for the participants
watching the original film was similar to that of the participants watching the audio
described version, which did not happen in the case of fear and sadness due to the

importance of music and dialogues in the conveyance of the emotions in such scenes.

Fresno (2014) explored the reception of audio described characters by blind and
partially sighted persons. In particular, she tested how the amount of information
included in the AD of characters and its presentation had an influence on blind and
partially sighted users’ recall. Involving 44 blind and partially sighted participants, the
results showed that there was a negative correlation between the amount of
information included in the AD and the amount of information correctly remembered.
They also indicated that dividing the information into short units and delivering them

at different stages helped improve users’ memory.

Szarkowska and Jankowska (2015) reported on a qualitative exploratory study
performed in Poland in the years 2010-2012 involving open screenings of several audio
described foreign films after which discussions and interviews were held and

guestionnaires were given out to the blind and partially sighted audience. The authors
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presented the main challenges of audio describing foreign films in a non-dubbing
country where voiceover is used, and proposed several solutions to these challenges.
The solutions included inserting names for the identification of speakers, and providing
audio introductions and applying strategies already used in the translation field to the
audio description, such as naming, explicitation, generalisation, specification and
retention, to deal with the description of cultural elements and the problems posed by
intertextuality. The results indicated that “the optimum synchronisation is when the
original dialogue can be heard in the background and when AD does not overlap with
the original actors’ voices or with the voiceover translation” (ibid., p. 245) and also

demonstrated the feasibility of applying translation strategies to audio descrtiption.

Finally, in the 2015 edition of the Advanced Research Seminar on Audio Description
(ARSAD), Bardini presented her reception study which she was conducting in the
broader context of her PhD thesis on the transposition of film language in AD.
Although no results were given yet, the study was centered on the film experience of
visually impaired persons. She tested three AD styles (a conventional version and two
other verions including film language) to evaluate the quality of end users’ film
experience in each case and collect information on their preferences. Jekat, in turn,
used the semantic differential to analyse quantitatively the meanings and
connotations of affective words and compared the reception of audio described films
by blind and partially sighted persons with the reception of the same films with no
audio description by sighted participants. The results showed that perceptions by both
audiences were quite similar when the descriptive attributes were semantically clear,

while perceptions differed when more subjective or abstract attributes were used.

All in all, this thesis is fostered by this relevant research in AVT. First, in relation to TTS,
it particularly follows in the wake of Kobayashi et al.’s (2009) work, in that they also
compared the reception of human-voiced and TTS audio descriptions. Second,

although mainly focused on the subtitling domain, the results of the MT works
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presented justify one of the main objectives of this thesis, as it is more than reasonable
to believe that the same advantages may be obtained when applying MT to audio
description. Third, the literature in AD reception proves that it is a valuable source of
information for researchers to assess whether they are on the right track as they
receive first-hand feedback from end-users. However, many technical aspects in
relation to the quality of the synthetic voices, cultural considerations and even the
degree of use of technologies by certain groups of people come into play in this kind of
tests (Cryer & Home 2009). Therefore, the Catalan context was found to be a gap in

present research and thus the focus of our academic attention.






Chapter 2. Methodology
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Methodology

The methods traditionally used by literary scholars and Humanists are often
merely speculative, in the sense that there are very few checks on the
assertions made. Usually they are also of a rather subjective nature and tend
to rely on methods such as introspection (subjectively tracking one’s own
thoughts). These approaches may have their benefits in some respects, but
they do not yield particularly reliable forms of information. They generate
more concepts, more theoretical constructions, but usually do not propose
to test their points. It is our contention that questions of meaning in human
life (or in societies at large) are too important to be studied only through
such largely unreliable means of investigation. What we suggest instead is
the scientific investigation of culture, a form of study that approaches
matters of meaning in a more accountable way by relying on methods from
a scientific repertoire. Scientific can be defined here as a kind of reasoning
and a kind of research that is based on real evidence, that is, on evidence
from the real world, which can be inspected by anyone independently from
one’s own conviction. [...] What we are proposing, therefore, is a piecemeal
contribution to the study of culture, one that bridges the gap between the
Humanities and the Natural Sciences, in the realization that both need each

other for a better understanding of the world.

Van Peer, Hakemulder and Zyngier (2012: 6-7)

This chapter succinctly describes the methodology used for the two studies reported in

this thesis: one relating to the voicing of audio descriptions through TTS (section 2.1.),

and another one referring to the machine translation of audio descriptions (section

2.2.). Both studies followed a 2-level structure comprising a pre-test, whose aim was to

objectively select either one (i.e. a machine translation engine) or several items (i.e.

voices) to be used in the main test, and a main experiment, in which the selected items

were assessed in the audio description domain.

Both the pre-test and the main experiment dealing with MT are described in the

corresponding articles (chapters 4 and 5), while for TTS only the main experiment is
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included in an article (chapter 3). This is why more emphasis will be put on the
methodological aspects which could not be made explicit in the articles due to space
constraints, that is, the TTS pre-test (see subsection 2.1.1). In this case, results will be
reported as they impact directly on the main experiment. Conversely, only key
methodological elements will be succinctly explained for the TTS main experiment
(subsection 2.1.2), the MT pre-test (subsection 2.2.1) and the MT main experiment
(subsection 2.2.2), and no results will be included. This approach has been taken to
avoid too much repetition. Table 2.1 gives an overview of where the information

related to each test is to be found.

TTS MT

Pre-test Subsection 2.1.1 Subsection 2.2.1

Article 2 (Chapter 4)

Main experiment Subsection 2.1.2 Subsection 2.2.2

Article 1 (Chapter 3) Article 3 (Chapter 5)

Table 2.1. Location of the information related to each test

Regarding the global experimental approach, it is worth mentioning that a quasi-
experimental within-subjects design was chosen as it was considered to best fit the
nature and objectives of our research. The choice of a quasi-experiment was due to
the need to estimate the causal impact of manipulating the independent variables (be
it voices or raw MT outputs) on the dependent variables, measured by pre-specified
indicators (e.g., mean opinion scores or PE effort). A within-subjects design allowed for
a higher control over the individual differences of the subjects, drastically reducing the
error variance related to them, since all subjects served in all levels of the independent

variables.

Regarding the research strategy, using a mixed methods approach (a combination of

guantitative and qualitative strategies) allowed us to collect both types of data in the
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same experimental session, so that they could complete and in some cases explain

each other. However, higher priority was given to quantitative data.

Another relevant aspect of the all studies was the choice of common audiovisual
material. In order to obtain results in the period of time scheduled for our research
and to optimise the available resources, it was decided that the same audiovisual
product from which to extract the stimuli would be used in all cases, and the criteria

explained next were followed.

Only foreign-language films were taken into account as they were to be used in the
text-to-speech experiment but also in the machine translation study. Various factors
were considered in the selection of the language of the films. It is common knowledge
that the English language prevails in many sectors of our society. It is the case of the
audiovisual production, particularly film production, and of the most state-of-the-art
machine translation engines, which unfailingly include English among their main
working languages. Moreover, the countries in which audio description is more
expanded and largely used are the United Kingdom and the United States, both
English-speaking countries. Therefore, English was chosen to be the source language of

both the film and the AD.

Since the target language was Catalan, films having also been dubbed and audio
described in Catalan were to be selected. At the time the selection took place and
putting aside Catalan production films, only dubbed fiction feature films and children
animation films had been audio described in Catalan. However, our intended audience
were adults, so that children films were disregarded. As for the genre of the films, no
particular genre wanted to be favoured since in TTS evaluation studies in other fields
the text type was shown to influence the results (Hinterleitner, Neitzel, Moller, &
Norrenbrock, 2011). It was therefore decided that the film should belong to a
"miscellaneous" category according to Salway, Tomadaki, and Vassiliou's (2004)
classification. Closer (2004, directed by Mike Nichols) was finally selected due to the

prompt availability of all necessary components: the English original script, the English
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AD script, the Catalan dubbed script, and the Catalan AD script. The specific selection

of the stimuli will be explained when describing each experiment.

As indicated at the beginning of this chapter, the pre-test for the selection of the
voices for the TTS experiment will be thoroughly unfolded next, as it has not been
described anywhere else. As regards the other experiments, key elements will be
succinctly accounted for and only those methodological aspects which were not

included in the articles will be explained in more detail.

2.1  Text-to-speech in audio description

TTS AD has already been tested by blind and visually impaired people in other
countries (Szarkowska, 2011, Kobayashi et al., 2009) with fairly positive results as far as

acceptance is concerned.

According to Huang, Acero, and Hon (2001) and their taxonomy of evaluation methods
for TTS systems, both the pre-test and the main experiment in TTS AD could be
classified as laboratory human assessments. They are also both analytical and global
evaluations at the acoustic-level as they measure general and specific aspects of the
voices using human subjects. The fact that experiments were carried out in
laboratories allowed for “a higher level of control” over the experiment (Bryman, 2012,
p. 55). However, while the pre-test would be a glass-box functional evaluation (Huang
et al. 2001) since voices were not assessed in the context of the application, the main
experiment would be considered as a black-box judgment assessment for the opposite

reason.

2.1.1 Pre-test: Selection of best-rated voices

As previously stated, the aim of this pre-test was to select the voices to be used in the
main experiment, in which the reception of automatically and human voiced audio

descriptions was to be assessed. Particular emphasis was placed in the objective
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approach of the selection, in an effort to leave aside the researcher’s subjectivity and

own preferences.

In the following paragraphs the methodological aspects taken into account in the
design of the test are expounded, justifying each step along the process. First, the
voices to be assessed are discussed, followed by the speech samples, the
guestionnaire design, the sampling population and the test development. The data

analysis and the results are finally presented.

2.1.1.1 Voices

To avoid any genre bias, both masculine and feminine voices were included in the test.
As for how many voices of each genre should be assessed, two recommendations of
the  Telecommunication  Standardization  Sector of the International
Telecommunication Union (ITU-T) were followed. First, “[i]t is essential for more than
one male and more than one female voice to be used in a balanced design” (ITU-T
P.800, 1996, p. 17), and second, “[i]f possible at least five different sources are
recommended” (ITU-T P.85, 1994, p. 2). Thus, the number of voices to be assessed
amounted to 20: 5 synthetic feminine voices, 5 synthetic masculine voices, 5 natural

feminine voices and 5 natural masculine voices.
With regard to synthetic voices, a list of all existing Catalan synthetic voices was made:

e Loquendo: Jordi and Montserrat

* Verbio: Oriol and Meritxell

e Acapela: Laia

e iSpeech: Anna

*  Nuance: Nuria

*  FestCat: 5 masculine and 5 feminine voices

e eSpeak: 1 masculine and 1 feminine voices
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eSpeak’s voices were dismissed as they were almost unintelligible, and Nuance’s
feminine voice was not available at the time the selection was made. With respect to
FestCat’s voices, three masculine voices and one feminine voice were randomly
selected to complete the five needed for each genre. The final ones were Jordi and
Montserrat by Loquendo, Oriol and Meritxell by Verbio, Laia by Acapela, Anna by
iSpeech, and Pep, Jan, Teo and Ona by FestCat.

As for the natural voices, it was determined that the original Catalan AD voice should
be ignored for several reasons. First, there was no equivalent “default” synthetic
feminine voice. Second, being the “default” voice did not obey any objectively based
selection process. Finally, in case it was selected for the main experiment, it would not
be available for possible further recordings needed. Instead, only volunteer
professional and non-professional voice talents answering a cold calling email (see
Annex 2.1. Cold calling email for the recruitment of volunteer voice talents) from the
Escola Catalana de Doblatge (ECAD) should be used. The volunteers should have
Catalan as their mother tongue (central variant) and present no speech impairments

(ITU-T P. 800, 1996).

Both natural and synthetic voices were named A to E for the feminine ones, and F to J

for the masculine ones (see Annex 2.3. AD units order for their correspondences)

2.1.1.2 Voice samples

The large number of voices to be assessed (20 in total) led to the decision to use two
different speech samples, in order to reduce the fatigue in the respondents and to
minimise the learning effect. Thus, one sample was used for the feminine voices and
another sample was used for the masculine ones, regardless of whether they were

synthetic or natural.

According to ITU-T P.85 (1994), the content of the message to be heard by the
participants assessing the voices should belong to the application for which the voices

were meant to be used, i.e. the message should be extracted from a film audio
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description in our case (see page 47 for an explanation of the selection of the

audiovisual product).

In the preparation of the speech samples, many elements were taken into
consideration, such as the number, the characteristics and the order of the AD units
that would constitute them. In principle, it is encouraged that a large number of
sentences constitute the sample, since “[s]ynthesis systems are very inconsistent in
that certain combinations of phonemes may engender some audio artefacts while
other phoneme or word combinations are extremely smooth and natural”
(Viswanathan and Viswanathan, 2005:65). However, a maximum of five sentences
(ITU-T P.800, 1996, p. 14) with a maximum duration of 30 seconds per message (ITU-T
P.85, 1994, p. 2) is recommended. As a result, it was determined that samples would
be composed of 5 AD units each and would not surpass the recommended maximum

duration.

In the selection of the AD units, priority was given to the fact that “[i]deally,
synthesized sentences played to listeners to be rated must mimic the application
domain in which the TTS system is likely to be used — in sentence length and
complexity” (Viswanathan & Viswanathan, 2005, p.65). Thus, the high variation in the
length of the AD units was deemed characteristic for the AD application domain, and
both long and short units were accepted. However, randomising the selection of 5 AD
units per each speech sample led to an uneven distribution of AD amount. Since both
sample contents needed to be balanced in terms of AD amount, an in depth analysis of
the AD script and of the AD units was performed to get to the desired balance taking

into account the number of characters of each AD unit and of all AD units together™.

Thus, the AD units chosen would comprise:

! The number of words of the AD units was ignored as the word length factor (Cabeza-Caceres, 2013:
133) would distort results.
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- two of the shortest AD units. Priority was given to the fact that they both had the

same number of characters (13 characters) for the sake of balance
- two of the longest AD units (230 and 224 characters each)
- two of the AD units whose length is most frequent (7 AD units 47 characters long)

- two AD units with the average number of characters of all AD units, i.e. 72,4 (71

characters is the closest to the average)

- two 115-character-long AD units, half the number of characters of the longest AD

unit, i.e. 230 characters long (116 characters is the closest).
See Annex 2.2. AD unit selection for the final AD unit selection.

The order of the AD units in each sample was balanced, having “no obvious connection
of meaning between one sentence and the next” (ITU-T P.800, 1996, p. 14) in any case.
Respondents would thus listen 5 times to the same set of AD units presented in 5
different orders, so that fatigue and learning effects would also be reduced (see Annex

2.3. AD units order).

Recording conditions for both samples were as similar as possible and a computer-
controlled digital storage system was used. Natural voices were recorded in a
professional recording studio (Escola Catalana de Doblatge), while synthetic voices
were recorded by the researcher using Sony Vegas Pro 11. Other conditions such as
the playing system (Intel Core 2, 4GB RAM, 180GB RAM, floppy drive, CD-ROM, DVD,
USB, network connection and Windows XP. Sound card: Realtek ALC262 @ Intel
82801IB ICH9 - High Definition Audio Controller [A-2] PCl) and the listening system
(Plantronics Audio 400 DSP), together with the listening environment (multimedia
classrooms E and D, Translation and Interpreting Faculty of the UAB), were also

controlled, following ITU’s recommendation (ITU-T P.800, 1996).

In relation to the listening order of the speech samples, it was established that voice

genres would be alternated to diminish the respondents’ boredom and that samples
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would be counterbalanced to form playlists to cater for the order-of-presentation

effect (see Annex 2.4. Listening order of the speech samples).

2.1.1.3 Questionnaire

The International Telecommunication Union defined a testing method based on Mean

Opinion Score (MOS) scales for the assessment of the subjective quality of synthetic

speech. Many authors have departed from the ITU-T’s Recommendation P.85 and

proposed modified versions of the initial MOS to create their own evaluation

protocols. Our questionnaire was built on the analysis and comparison of several such

proposals for text-to-speech human evaluation, including:

ITU Recommendation P.85 (1994) consisted of 8 items, including seven 5-point
scales and one 2-point (yes-no) scale. Items were divided as belonging to the
intelligibility factor (listening effort, comprehension problems, articulation), to
the quality factor (pronunciation, speaking rate, voice pleasantness) or to both
factors at the same time (overall impression, acceptance).

Viswanathan and Viswanathan’s (2005) proposal included 11 items to be
assessed on a 5-point scale and divided as belonging to the intelligibility factor
(listening effort, pronunciation, comprehension, articulation, speaking rate), to
the naturalness factor (naturalness, ease of listening, pleasantness, audio flow)
or to both factors at the same time (overall impression, acceptance).

Cryer, Home, and Morley Wilkins (2010) suggested four types of assessment
(functionality, subjective, user testing and technical) in four scenarios (audio
book, product, document containing figures, access technology application).
The questionnaire relating to the subjective and user testing assessments for
audio books was considered to be the most appropriate one taking AD’s
characteristics into consideration and it included twelve 5-point scales: overall
impression, pleasantness, = comprehension, pronunciation, prosody,
comfortable to listen to for a long period, responsiveness, speaking rate,

naturalness, listening effort, and appropriate tone.
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* Hinterleitner et al. (2011) focused on the assessment of TTS in audiobook
reading tasks and finally proposed eight continuous 7-point rating scales
divided as belonging to the prosody factor (intonation, speech pauses,
emotion, accentuation), to the listening pleasure factor (voice pleasantness,
listening effort, acceptance) or to both factors at the same time (overall

impression).

Our final choice included the following items in the following order: general
impression, accentuation, pronunciation, speech pauses, intonation, naturalness,
pleasantness, listening effort and acceptance. A decision was taken to maintain the
first and last items as presented in the other proposals (general impression and
acceptance respectively), while the rest of items were ordered from more specific
concepts to more general ones: word-focused (accentuation and pronunciation),
phrase-focused (speech pauses and intonation), voice-focused (naturalness and

pleasantness) and global (listening effort).

A thorough comparison of the way in which questions relating to each item were
formulated was performed. Particular attention was paid to Cryer et al.’s (2010)
proposal, since it was specifically addressed to blind and partially sighted persons and
our questionnaire was to be used at a later stage in the main experiment. In their
proposal, up to eight questions kept the same structure (“How would you rate the
voice in terms of how...?”) while the labels for the answers were the same in seven
cases (a. very poor, b. poor, c. acceptable, d. good, e. very good, f. not applicable). This
was considered far too monotonous, as respondents should have to listen to the same
nine questions with their possible same answers 10 times in one same session (see the
explanation on the questionnaire delivery below). Thus, changing the question
structure and introducing synonyms was preferred to alleviate the subjects’ fatigue
and reduce the learning effect. Special care was put in the translation and adaptation
of the questions and answer labels from English into Catalan. Two professional
translators agreed on the solutions for the translations to sound as natural as possible

and to be easily understandable.
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The chosen delivery mode was both written and oral, i.e. the questionnaire was
designed to be read and heard. Respondents in the pre-test would listen to the pre-
recorded questions and possible answers as they would be displayed on the computer
screen and would fill in their scores in the prepared Google Forms form (see Annex 2.5.
Voice samples’ questionnaire) (one form per voice). A decision was taken not to
include each item’s heading descriptors in the recording, as they were either
considered to be too technical, too formal or even difficult to know what exactly they
referred to. The order of gradation of the answers was also changed to be ascendant in
all cases following Cryer et al. (2010) and Hinterleitner et al. (2011), as it was found to

be a more logical progression specially if answers were to be listened to.

2.1.1.4 Participants

For the human assessment of TTS, methods from speech-coding evaluation can be
used, in which “Mean Opinion Score (MQS) is administered by asking 10 to 30 listeners
to rate several sentences of coded speech” (Huang et al., 2001, p. 840). Thus, the
sample size was set to 20 subjects. To carefully select the subject population, several
inclusion criteria were defined a priori. They should be sighted native Catalan speakers,
having no hearing impairments and no experience either in TTS or in AD. Controlling
for the experience in TTS was deemed important as it has been proven that there is a
positive correlation between TTS usage and acceptance: the more people listen to

synthetic voices, the more they get used to them and the more they accept them.

Thus, a generic purposive sampling method was chosen based on volunteers
answering a cold-calling email (see Annex 2.6. Cold-calling email for the recruitment of
volunteer participants) in which inclusion criteria were clearly stated. Subsequently, a
snowball sampling method was used, by which the respondents recruited first helped

localise other participants with the same characteristics.

Six men and fourteen women were recruited. A heterogeneous group in terms of age
(ranging from 19 to 51 years old), education and profession was prioritized in order to

avoid any bias in the selection of the voices.
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2.1.1.5 Test development

A pilot test with six participants was performed. Genres and age ranges (20-40, 40-60
and over 60) were balanced. They each had different professions and different degrees
of education. Three participants listened to synthetic voices, while other three listened

to natural voices.

The results obtained in the pilot test showed that some minor changes needed to be
performed in the way questions and answers were presented in the forms. They also
revealed a lack of complete agreement in what exactly each question referred to. It
was decided that a precise explanation of each item would be included in the
instructions provided to the participants previous to the test, giving them some
examples of what exactly was meant in each case. Some more practical instructions
were also added, such as indicating that they would not be allowed to go back to a
previous question. Emphasis was also made not to be afraid of giving extreme scores

and to avoid comparing the voices, but to try to assess them independently.

The pilot test also allowed for a better definition of the post-questionnaire designed

for the collection of the demographics of the participants.

Two experimental sessions were planned due mainly to two reasons. On the one hand,
the large number of voices to be assessed would make one only experimental session
far too long and exhausting. On the other hand, there is evidence that assessing
natural and synthetic speech together has a negative influence in TTS ratings (van
Santen, 1993, apud Viswanathan & Viswanathan, 2005, p. 62). Therefore, the first

session assessed only synthetic voices, while the second was devoted to natural voices.

In the first session the research was first contextualised and the proceeding of the test
was explained in detail, thoroughly describing and illustrating what each question
referred to and giving specific instructions on how to fill in the forms (see Annex 2.7.
Instructions for the TTS pre-test performance). Participants were then asked to read

and sign a participant information sheet and a consent form (see Annex 2.8.
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Information sheet and Annex 2.9. Informed consent form), both approved by UAB’s
Ethical Committee, and to fill in a personal details sheet (see Annex 2.10. Personal

details form).

After carrying out a warm-up task with two voices that were not to be used in the
actual test and resolving any doubts, participants were asked to assess the 10 synthetic
voices, alternating masculine and feminine ones. Participants listened to each voice
sample twice with a 5-second pause in between and afterwards. They would then
listen to the 9 questions and answer labels pre-recorded by the researcher and would
indicate their answers in the form on screen. Once they finished, they would close the
form and launch the following voice sample in the order previously established by the

researcher for each participant. The test lasted 37 minutes.

In the second session, participants were first asked whether they needed the
researcher to remind them of how to proceed. Then the session developed as the first

one and natural voices were assessed.

2.1.1.6 Data analysis

The analysis software used to obtain the results was SAS, v9.2 (SAS Institute Inc., USA),

fixing the significance level at 0.05.

Descriptive statistics (mean, median, standard deviation, minimum, maximum, lower
quartile and upper quartile) were calculated for all items: overall impression,
accentuation, pronunciation, speech pauses, intonation, naturalness, pleasantness,

listening effort and acceptance.

Overall impression was also analysed using a multinomial model, where the dependent
variable was the score of the overall impression and the independent variable was the
voice, taking into account that each participant had listened to 5 voices for each case
(5 feminine natural, 5 feminine synthetic, 5 masculine natural and 5 masculine

synthetic).
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If a best rated voice could not be concluded from the overall impression modelling,
then the modelling of the acceptance was performed, using the score of the
acceptance as the dependent variable and the voice as the independent variable, and
taking again into account that each participant had listened to 5 voices for each case (5

feminine natural, 5 feminine synthetic, 5 masculine natural and 5 masculine synthetic).

2.1.1.7 Results

Results were divided up into four groups: feminine natural voices, masculine natural
voices, feminine synthetic voices and masculine synthetic voices. Both the pilot test

and the experiment results matched.

In relation to the first group, the feminine natural voices, D (professional voice talent)
was the one obtaining higher mean and median scores for all items except for the
listening effort mean score, for which B obtained a slightly higher mean. The modelling
of the overall impression showed that D obtained statistically higher scores than the

rest.

As far as the masculine natural voices are concerned, both the overall impression and
the acceptance modelling showed no statistically significant differences among F, H
and |. However, in this case descriptive statistics helped shed light into which voice was
rated higher: H (voice talent student) obtained both the highest median and mean for

the overall impression, and the highest mean for the acceptance.

Regarding the feminine synthetic voices, again there were no statistically significant
differences between A and C, but A (Laia, by Acapela) presented a higher score in

overall impression mean and median, and the highest mean for the acceptance.

Finally, there was no doubt as to which masculine synthetic voice rated highest: H
(Oriol, by Verbio) obtained the highest scores in all items and differences were clearly

statistically significant.
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2.1.2 Main experiment: Reception of text-to-speech audio descriptions

As indicated before, only the basic methodological aspects of the experiment carried
out to assess the Catalan TTS audio description and compare their reception to
standard human-voiced audio descriptions are included in the section, as the full
article is found in chapter 3. First, the voices to be assessed are discussed, followed by
the clips, the questionnaires design, the participants and the test development. The

results are briefly stated in the end.

2.1.2.1 Voices

The voices selected as best rated in the pre-test were used to voice the experiment’s
stimuli: a feminine professional voice talent; a masculine voice talent student; Laia, by
Acapela, as feminine synthetic voice; and Oriol, by Verbio, as masculine synthetic

voice.

2.1.2.2 Clips

As previously explained in the beginning of this chapter, excerpts from the film Closer,
by Mike Nichols, were selected as stimuli. Two different clips were chosen and
randomly assigned a voice gender. Again, careful scrutiny of the AD script was carried
out so that two homogeneous and equivalent clips were obtained. A duration of
around 3 minutes for the clips was set at the beginning due to the characteristics of
the test procedure: in one same session participants should have to watch the clips
and answer one questionnaire per clip, which was reckoned to last 23 minutes for the
entire session. Longer clips would have increased fatigue in the participants and,
therefore, biased the results. Having established the clips’ length, neutral content was
looked for since the film included some sexually connoted scenes, which could be
potentially distracting or offensive. Other variables were also controlled, such as the
intervening characters, the background music and the AD density. Table 2.2 presents
the main characteristics of both clips (see Annex 3.1. Clips’ AD scripts for the AD scripts

of the clips):
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Clip1 Clip 2
Length 3 minutes 3 minutes 6 seconds
Intervening characters Anna and Dan Anna and Dan
Background music Opera Cosi fan tutte, | Opera Cosi fan tutte,
by Mozart by Mozart
Content Neutral Neutral
AD density 571 characters 537 characters

Table 2.2. Clips’ main characteristics

The clip recording and their corresponding TTS and human-voiced ADs were performed

by a professional sound engineer in the Escola Catalana de Doblatge (ECAD).

2.1.2.3 Questionnaires

The questionnaires designed for the pre-test were also used for the collection of data
in the main experiment. However, participants would not read them on screen, but
only listen to the questions and possible answers previously recorded by the
researcher, who would be in charge of annotating their answers in the corresponding

form.

A post-questionnaire (see Annex 3.2. Post-questionnaire) was also prepared to gather
information on the participant demographics, preferences and usage of audio

described audiovisual products and TTS applications.

2.1.2.4 Participants

According to the International Classification of Diseases (as cited in World Health
Organisation Media Centre, 2014), there are four levels of visual function: normal

vision, moderate visual impairment, severe visual impairment and blindness. Moderate
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and severe visual impairment constitute what is known as “low vision”. All visual

impairment is thus represented by low vision together with blindness.

Following this classification, our intended population was blind persons and persons
with low vision, i.e. all visually impaired persons in Catalonia®. Accordingly, the official
statistics website of Catalonia of the Statistical Institute of Catalonia (Idescat) was

consulted to know the number of persons legally recognised as being visually disabled.

However, mapping the population was not possible, and neither was creating a sample
frame and taking a random sample out of it. Therefore, an a priori purposive sampling
approach was employed, followed by a snowballing sampling strategy. Thus, several
“criteria for selecting participants [were] established at the outset of the research”

(Bryman, 2012, p. 418).

The first criterion to be met was that they should be visually impaired adults, but no
other age limitation was established. Actually, an in-depth study of the distribution by
age and genre of the persons legally recognised as being visually disabled was carried

out. Table 2.3 gives an overview of such distribution for the year 2011:

>We will treat “blind persons and persons with low vision”, “blind and partially sighted” and “blind and
visually impaired” as synonyms across the thesis.
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Age group
18-19
20-34
35-44

45 -54
55-64
65-74

75 and more

Total

Table 2.3. Legally visually disabled population in Catalonia in 2011 by age and genre

A sampling plan was designed (see Annex 3.3. Sampling plan) and an attempt to
respect as far as possible the real population distribution was made. However, the
desirable number of participants for the age range of 75 and more was not met due

mainly to mobility problems related to age.

The second criterion was related to Catalan language knowledge. They should either

be native Catalan speakers or, being native Spanish speakers, have bilingual Spanish -

Catalan knowledge.

In order to recruit volunteers for the experiment, several blind associations in

Women
44

628
1175
2028
2951
3673
6986
17485

Catalonia were contacted by email (see

Men
64
806
1394
2041
2755
2857
3854
13771

Total
108
1434
2569
4069
5706
6530
10840
31256
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Annex 3.4. Cold-calling email for the recruitment of volunteer participants), such as the
Associacié Discapacitat Visual Catalunya (ADVC), the Associacié Catalana per a la
Integracié del Cec (ACIC) and the Organizacidon Nacional de Ciegos Espaiioles (ONCE).
Other entities and organisations from UAB were also contacted, including the
Observatori per a la Igualtat, the Pograma per a la Integracié dels i les Universitaries
amb Necessitats Especials (PIUNE) of the Fundacié Autonoma Solidaria (FAS), and the

Associacié Prodisminuits (ADUAB).

In the end, 67 persons participated in the experiment (see subsection 2.1.2.4 for more

details on the participants).

2.1.2.5 Test development

A pilot test with 2 male blind participants in their 50s with different professions was

carried out to validate the design with blind persons. No changes needed to be made.

The protocol of the experiment started by the researcher reading an introductory
sheet based on the one designed for the pre-test. In this case, the introduction
involved the reading of the participant information sheet and consent form by the
researcher (see Annex 3.5. Information sheet and Annex 3.6. Informed consent form
respectively) and the informed recording of the participants’ approval, following the
University Ethical Committee’s guidelines. After a warm-up task, doubts were resolved

and a brief contextualisation of the clips was given. Then, the main experiment started.

A design with counterbalanced measures was used to counteract the order-of-
presentation effect. Thus, clips with TTS AD would be presented first, followed by
human-voiced AD clips, alternating genders. Orders would be randomised across

participants.

Finally, the post-questionnaire was administered (see Annex 3.2. Post-questionnaire).

2.2 Machine translation in audio description
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To carry out our main experiment, an MT engine was needed. Many MT engines were
freely available for the English-Catalan linguistic combination, but none of them had so
far been tested for their performance in the audio description domain. Therefore, our
first aim was to choose the most suitable MT engine in the before mentioned linguistic
combination and domain, placing special emphasis on the methodology adopted and
the evaluation measures used. This was perfomed in what has been called the MT pre-
test (see 2.2.1). Once the best performing engine was selected, AD creation,
translation and post-editing efforts were compared using both objective and subjective

measures (see 2.2.2).

2.2.1 Pre-test: Selection of a machine translation engine

This pre-test aimed to select the MT engine to be used in the main experiment
avoiding the researcher’s subjectivity in the selection and using both human
judgements and automatic metrics. Article 2, included in chapter 4, offers a detailed
account of the methodological considerations of the pre-test. However, a general
overview of the main aspects will be provided in the next sections. First, the MT
engines are presented, followed by the test data, and the evaluation method. Then, a

short description of the participants involved and the test procedure is given.

2.2.1.1 MT engines

Free online MT engines for the English-Catalan linguistic combination were sought.
Statistically based models (Yandex Translate, by Yandex; Google Translate, by Google;
and Bing Translator, by Microsoft) and rule-based models (Apertium, by Universitat
d'Alacant; Lucy Kwik Translator, by Lucy Software and Services GmbH) were selected,
but no free online hybrid MT model for the required languages could be found to

obtain a comprehensive representation of the present MT models.
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2.2.1.2 Test data

The AD script of the film Closer (see the explanation on the selection of the film in page
47) was exhaustively analysed to find a short neutral clip in terms of content (having
no potentially distracting such as sex scenes and/or offensive content) to limit the

experiment’s duration with the aim of minimising participants' fatigue.

The chosen clip had a duration of 3.09 minutes and comprised 14 different AD units

with an AD density of 240 words (1,320 characters) (see Annex 4.1. AD script).

2.2.1.3 MT quality evaluation method

The evaluation model proposed in this pre-test included human judgements, both
objective and subjective, and automatic metrics, although emphasis was placed on the
first ones. Eight scores were obtained: HBLEU and HTER as automatic objective scores;
PE time, as human objective score; and PE necessity, PE difficulty, MT output

adequacy, MT output fluency and MT output ranking, as human subjective scores.

The evaluation model included three tasks. The first one was a post-editing task, for
which the time was measured, and the HBLEU and the HTER were automatically
computed. In this task, the participants were requested to post-edit each AD unit. The
second task was an annotation task, in which they were asked to read each translation
and rate it by how much they agreed with the statements below:

* “The MT text required no post-editing.” This statement related to the PE
necessity score, referring to how much post-editing was necessary to fix the
translation.

* “The MT text was easy to post-edit.” This statement related to the PE difficulty
score and referred to how difficult the post-editing necessary to fix the
translation was.

e “All the information in the source text was present in the MT text.” This
statement related to the adequacy score and referred to how much of the

meaning expressed in the source was also expressed in the target translation.
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*  “The MT text is fluent Catalan.” This statement related to the fluency score and
referred to the extent to which the translation was grammatically well formed
and experienced as using natural/intuitive language by a native speaker
without taking into account whether the information matches that of the
source text or not.

The third task was a ranking task. Participants were presented with a spreadsheet
including each original AD unit followed by its five raw MT outputs (see Annex 4.2.
Ranking task for the ranking task and Annex 4.3. Raw MT outputs for the raw MT
versions). Participants were asked to “[r]ank the translation from best to worst,

assigning numbers to each unit from 5 (best) to 1 (worst) in the left column”.

2.2.1.4 Participants

In order to be able to assess the quality of different translations, the only requirement
that participants should meet was to be professional translators in the corresponding
linguistic combination, i.e. from English into Catalan. That was the single criterion that
was established at the outset of the research for the selection of the participants. No
professional audio describers were looked for since audio describers, either in Catalan
or in any other language, need not be professional translators as audio description is,
in principle, an intersemiotic but intralinguistic activity. Besides, no real skills in AD
were needed for the purposes of this test, in which synchronising and adjusting AD
units was not required. The main task was the assessment of the quality of 5 different

MT systems. Therefore, no other characteristic was necessary.

Five professional, 3 women and 2 men, were directly invited via phone call and
participated voluntarily in the test. Their ages ranged from 24 to 45. As far as their
education is concerned, all of them had reached at least first-cycle university level
studies (bachelor level). In regards to the number of years of experience in the
translation field, they ranged from 2.5 to 15. As far as their experience with post-
editing is concerned, none of them had professionally worked in the post-editing of

machine-translated texts.
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2.2.1.5 Test development

The test was designed to be performed in a real-world environment and was
calculated to last 4 hours, including the PE tool training. Participants were sent an
email (see Annex 4.4. Contextualisation email for the participants) in which definitions
of audio description and post-editing were given, the aim of the test stated, the main
tasks described, and the items for which they should provide assessments clearly
explained. A link to the test-starting document was also added, emphasising the need
to avoid interruptions while performing the test. The deadline was a week after the

sending of the mail.

The test-starting document (see Annex 4.5. Instructions) included precise instructions
for the task and all the links needed for the correct performance of the test, such as
the participant information sheet (see Annex 4.6. Information sheet) and consent form
(see Annex 4.7. Informed consent form) approved by the University Ethical Committee,
the PE tool, the tutorial in both video and written forms for the PE tool (see Annex 4.8.
PE tool instructions), the Catalan dubbed version of the clip with the English AD
included in the silent gaps as subtitles, the script of both the Catalan dialogues and the
English AD in writing (see Annex 4.9. Script of the Catalan dubbed dialogues together
with the English AD script), the spreadsheet for the ranking task (see Annex 4.2.
Ranking task), and the post-questionnaire form (see Annex 4.10. Post-questionnaire).
They were also given a link to the pre-test assessment form (see Annex 4.11. MT pre-

test assessment form), which they could optionally fill in.

2.2.2 Main experiment: Comparison of audio description creation, translation and

post-editing efforts

The experiment carried out to discern whether implementing MT and post-editing to
audio description would actually imply a reduction of the effort involved in the current
audio description workflow is unfolded in article 3, included in Chapter 5. The main

considerations of the adopted methodology are encapsulated next in separate
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sections, including the test data, the effort assessment measures, the participants, the

test development and the results.

2.2.2.1 Test data

Since the experiment consisted of three tasks, three neutral clips in terms of content
needed to be selected from the film Closer (see the explanation on the selection of the
film in page 47). The three of them had to be as comparable as possible in terms of
duration (for the AD creation task) and AD density (for the AD translation and AD PE
tasks). A duration of approximately 3 minutes was set to avoid participants getting too
tired in the experimental session, in which they would have to perform three tasks in a
row. As for the content, the beginning of the film were disregarded due to specific

constraints related to the AD creation of such film part.

Thus, clip A was 3 minutes 9 seconds long and the AD consisted of 14 AD units, 246
words (1,281 characters); clip B was 3 minutes 14 seconds long and the AD consisted
of 14 AD units, 212 words (1,147 characters); and clip C was 2 minutes 44 seconds long
and the AD consisted of 17 AD units, 271 words (1,401 characters) (see Annex 5.1.

Clips’ AD scripts).

2.2.2.2 Effort assessment measures and tools

Objective and subjective measures were considered in order to assess the effort each
task involved. In relation to objective measures, the key-logging tool InputLog 5.2.01
was used to record and calculate automatically the following elements: total process
time and time spent in Subtitle Workshop as indicators of temporal effort; keyboard
actions (including total character types and other keystrokes), mouse actions (including
clicks, movements and scrolls), switches keyboard to mouse, and total window
transitions as indicators of technical effort; and total pause time, mean pause time,

number of pauses and pause-to-word ratio as indicators of cognitive effort.

As for the subjective assessments, several questionnaires were used as instruments for

the collection of data. A general pre-questionnaire (see Annex 5.2. Pre-questionnaire)
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gathered the participants’ attitudes to translating and post-editing audio descriptions
using a 5-point Likert scale. It also gathered their ratings on a 10-point numerical scale
on the effort, creativity impairment, boredom, calque conveyance, and output quality

each task under analysis (i.e. AD creation, AD translation, AD PE) would involve.

A general post-questionnaire (see Annex 5.3. Post-questionnaire) gathered the same
ratings only changing verb tenses from future to past perfect in the phrasing of the
statements to cater for the change from expectations to perceptions, adding a field

after each of them to optionally justify their choices.

Three post-task questionnaires (see Annex 5.4. AD creation post-task questionnaire)
also included statements to be rated on a 5-point Likert scale, followed by an open
field for comments. In the AD translation (see Annex 5.5. AD translation post-task
guestionnaire) and in the AD PE post-task questionnaires (see Annex 5.6. AD post-
editing post-task questionnaire), a question specifically asked whether there were any
elements participants had had to adapt from the departure text, such as the amount of
information, the length of descriptions, the frequency of descriptions, the number of

incomplete sentences (with no verb), or the register (too formal or too colloquial).

2.2.2.3 Participants

Fourteen participants, three male and eleven female, were recruited from among
native Catalan-speaking students of an MA in AVT took part in the experiment. All but
one had a BA in Translation and Interpreting and all of them finished their MA in
Audiovisual Translation in June 2014, when the test took place. They had the same

experience as far as AVT and AD creation was concerned.

For technical reasons only the results of twelve could be used. One task of one
participant was also lost for technical reasons, but the other two tasks of that same

participant could be properly recorded and used.
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As for their attitude towards translating and post-editing machine-translated ADs,
participants showed a general negative prejudice towards post-editing, while

presenting a more positive attitude towards human translation.

2.2.2.4 Test development

The experiment was divided into two parts. In the first part participants were asked to
read and sign a participant information sheet and a consent form (see Annex 5.7.
Information sheet and Annex 5.8. Informed consent form respectively), both approved
by the University Ethical Committee, and to fill in a participant profile form and the
general pre-questionnaire. They were then requested to watch the Catalan dubbed
version of the film Closer from beginning to end uninterruptedly, so that they all had

the same contextual information.

After a 30-minute break the second part started, in which they were asked to perform
the three tasks in the order they had been assigned. For the AD creation, the
audiovisual Catalan dubbed version of the excerpts was provided; for the human
translation task, the audiovisual Catalan dubbed version with the audio description in
English provided as written text with time codes was given; and for the AD PE task, the
audiovisual Catalan dubbed version with the audio description in English, provided as
written text with time codes, plus the machine translation generated by Google
Translate of the English AD, also provided as written text with time codes, was

included. For all of them, specific instructions were also provided.

After each task, they should fill in the corresponding post-task questionnaire. Once

tasks were finished, they should fill in the general post-questionnaire.

In this chapter the methodological aspects of the two studies carried out have been
expounded, including both the pre-tests and the main experiments which comprise
them. More emphasis has been put in the TTS pre-test and its results have been

detailed, since this test was the only one which had not been published in the form of
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an article. On the contrary, as the MT pre-test and main experiment and the TTS main
experiment were included in separate articles, they have been briefly described, but
more details can be obtained in the following chapters, which include the

corresponding articles.






Chapter 3. Article 1: Text-to-Speech vs Human Voiced Audio

Descriptions: A Reception Study in Films Dubbed into Catalan






3 Article 1

Ferndndez-Torné, A., Matamala, A. (2015). Text-to-Speech vs Human Voiced Audio
Descriptions: A Reception Study in Films Dubbed into Catalan. The Journal of

Specialised Translation, 24, 61-88.

Abstract

This article presents an experiment that aims to determine whether blind and visually
impaired people would accept the implementation of text-to-speech in the audio
description of dubbed feature films in the Catalan context. A user study was conducted
with 67 blind and partially sighted people who assessed two synthetic voices when
applied to audio description, as compared to two natural voices. All of the voices had
been previously selected in a preliminary test. The analysis of the data (both
guantitative and qualitative) concludes that most participants accept Catalan text-to-
speech audio description as an alternative solution to the standard human-voiced
audio description. However, natural voices obtain statistically higher scores than

synthetic voices and are still the preferred solution.

Keywords

Accessibility, audio description, audiovisual translation, text-to-speech, speech

synthesis, Catalan language, blind, visually impaired

1. Introduction

Accessibility has become a major concern in society in recent decades, and laws are
being enforced to guarantee disabled people's rights. Sensorial accessibility should be
provided to audiovisual contents: theatres, museums, TV broadcasters and web
designers, among others, endeavour to make their contents accessible to persons with

disabilities and to comply with regulations.
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For users who are blind or visually impaired, audio description (AD) allows them to
access visual information (images) appearing on screen, which they would otherwise
miss. Audio description can be defined as an inter-semiotic translation in which the
visuals are transferred into words that are received aurally by end users (Orero 2007,
Orero and Matamala 2007). In films these oral descriptions are inserted in the silent
gaps in the dialogue, i.e. when characters are not talking, and create a coherent whole
with the film dialogues and soundtrack (Braun 2011). However, because creating and
voicing an audio description is a time-consuming and costly process, this access service
is not as widely available as one might expect. This is especially striking in social media

environments, but also in other traditional broadcasting contexts.

In view of the need for a wider availability of audio described audiovisual products,
research on technological processes which fully or partially automate the audio
description work flow are considered relevant, from a scientific, social and economic
point of view. Within this general framework, this article aims to present the results of
a research in which Catalan audio description using text-to-speech (TTS) software was
assessed, and compared to standard human-voiced audio descriptions. Our final aim
was to find out whether TTS AD in Catalan would be accepted by blind and visually
impaired patrons as an alternative solution and to compare the scores attributed to
both natural and artificial voices on key aspects. The project’s novelty lies in the
language under analysis (Catalan). In addition, the methodological approach is also
new in comparison with existing text-to-speech audio description tests: on the one
hand, it provides a detailed analysis of many features instead of asking about general
opinions or perceptions; secondly, it assesses text-to-speech audio description against
human-voiced audio description instead of evaluating it in isolation, as further

explained in section 3.2.

The article presents, first of all, a review of related work, focussing on text-to-speech
audio description but also widening the scope to present other text-to-speech

applications in audiovisual translation and media accessibility (section 2).
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Methodological aspects are detailed in section 3, and results are discussed in section 4.

Conclusions and possibilities for further research close the article.

2. Text-to-speech audio description: an overview

Blind and visually impaired people use text-to-speech in many contexts, and its
usefulness has already been proved in different domains. Cryer and Home (2008)
analyse the use of synthetic speech technology by blind and partially sighted people.
Inspired by Freitas and Kouroupetroglou (2008), they list the many areas in which
speech technologies can be used: mobility aids (for instance, GPS navigation devices),
educational tools (talking dictionaries, audio textbooks), entertainment (audio
subtitles (AST), speaking electronic programming guides) and communication (screen
reading software on computers). Speech synthesis seems to offer quicker access to
information (Llisterri et al. 1993) and guarantees independence of the user (Gonzalez
Garcia 2004), among other aspects. Cryer and Home (2008) point out two relevant
research results of their overview of text-to-speech usage by blind and partially sighted
people: firstly, the direct impact of each user experience on the acceptance of
synthetic speech, as people gradually get used to synthetic voices; and, secondly, the

impact of the naturalness and the context where the artificial voice is being used.

As for text-to-speech audio description (TTS AD), it has been researched within a
project developed at the University of Warsaw, Poland, aiming to assess its feasibility
and its reception among visually impaired people. Szarkowska (2011: 144) states that
“instead of recording a human voice reading out the AD script, TTS AD can be read by
speech synthesis software”. This guarantees the cost-effectiveness of the AD

production in comparison with traditional methods of AD production.

The project analysed the application of TTS AD in several types of audiovisual products:
- in a monolingual feature film in Polish (Szarkowska 2011), where the artificial voice
tested was Ewa (female voice), by Ivo Software;

- in a dubbed educational TV series for children (Walczak and Szarkowska 2010),

where the artificial voice tested was Ewa (female voice), by Ivo Software;
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- in a foreign fiction film, with voice-over (Szarkowska and Jankowska 2012), where
the artificial voice tested was Krzysztof (male), by Loquendo;

- in a non-fiction film, with audio subtitling (Maczyriska 2011), where the artificial
voices tested were Zosia (female voice) for the AD, and Krzysztof (male voice) for the
AST, both by Loquendo;

- in a dubbed feature film (Drozdz-Kubik 2011), where the artificial voice tested was

Ewa (female voice), by Ivo Software.

The number of participants ranged from 17 in Drozdz-Kubik (2011) to 76 in Walczak
and Szarkowska (2010). The conclusions for each study were as follows: Szarkowska
(2011) and Szarkowska and Jankowska (2012) stated that most respondents accepted
TTS AD both as an interim solution and as a permanent option, Walczak and
Szarkowska (2010) emphasised that most participants enjoyed the voice used in the
test, and Maczynska (2011) and Drozdz-Kubik (2011) explained that a majority of
respondents found TTS AD acceptable, although it was not the preferred solution.

Hence all five studies showed that most viewers accept TTS in AD.

On a similar note, and inspired by Chapdelaine and Gagnon's work (2009) on an
accessible website platform for rendering different levels of audio description (as far as
qguantity and quality of AD is concerned) on demand, Kobayashi et al. (2009: 249)
describe a “technique to use synthesized speech to add ADs to online videos on any
websites”. The three steps of their project include determining whether or not
synthesized voice can compete with real voices, designing a text-based format to
describe the AD scripts, and developing authoring software. Step one is thoroughly
explained in Kobayashi et al. (2010): 115 visually-impaired adult participants took part
in an informal survey in Japan where three kinds of voice were tested (human,
standard TTS, and prototype TTS). This first experiment was followed by an in-depth
interview session with three participants. The study continued in the US, where 236
participants completed a survey, followed by an additional in-depth interview session

with 8 participants. A follow-up study with 24 participants closed the research. It
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included additional variables such as long vs short stimuli, expressive TTS technology vs
standard TTS, expert vs novice descriptions, and standard vs extended descriptions. All
in all, this broad study showed that synthesized descriptions are generally accepted,

especially for relatively short videos and informational content.

With their more experimental approach, Encelle et al. (2011) present an exploratory
work on video accessibility for the blind and visually impaired with “audio enrichments
composed of speech synthesis and earcons (i.e. nonverbal audio messages” (123).
Their study with 21 blind volunteers show that earcons associated with speech
synthesis are useful for understanding set-related information, i.e. enriching videos
with the use of earcons to complement speech synthesis helps convey visual

information.

Moving from academia to industry, the firm Swiss TXT is already planning to offer
audio descriptions in which text-to-speech technologies are implemented (Caruso
2012). A web-based editor for transforming text into speech which can be used for
audio descriptions has also been developed by Mieskes and Martinez (2011). The
editor contains features which allow the speaking rate and pitch to be set, as well as
phonetic tuning functionalities. The described scenario would allow a user to upload
an existing description or create a new one, upload the corresponding movie and
synthesise the descriptions. Similarly, Oncins et al. (2013) have developed the
Universal Accessibility System, a multi-language and multi-system mobile application
to make live performing arts accessible. The system is designed to offer automatic AD
through speech synthesis as well as other features (subtitling, spoken subtitles, an

emergency pack, etc.).

Research on text-to-speech in audiovisual translation (AVT) goes beyond audio
description and is especially relevant in a strongly related transfer mode: audio
subtitling or spoken subtitles, where a synthetic voice is used to automatically read
aloud the subtitles and make them accessible not only to blind and visually impaired

people, but also to people with reading difficulties. This service has been implemented
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in television broadcasts in countries such as the Netherlands (Verboom et al. 2002) and
Sweden (De Jong 2006), where two digital boxes are needed to make it work. To
expand the availability of spoken subtitles and avoid the need for a special decoder, a
user-based device for reading aloud subtitles (Subpal) has been proposed by Nielsen
and Bothe (2007), and a free and open-source tool has been developed by Ljunglof,
Derbring and Olsson (2012) within the SubTTS project (Derbring, Ljungléf and Olsson
2010).

Finally, it is worth mentioning that, focusing exclusively on the language under analysis
in this research, Alias, Iriondo and Socord (2011) present the state of speech synthesis
implementation in Catalonia which includes the most relevant companies, research
centres and products relating to Catalan synthetic voice generation, and carry out field
work to map the actual usage of text-to-speech in Catalan audiovisual media. In a
specific section of their article devoted to blind and visually impaired users, they point
out that most of them think text-to-speech could be used in AD as long as more
natural and expressive voices can be developed, although no specific quantitative data

are given.

3. Methodological aspects: materials and method

This section describes the participants involved in the current experiment, the voices
used, the film and clip selection process, the evaluation questionnaires drafted, the

actual development of the test, and the statistical methods used.

3.1. Participants

Since it was "impossible to map 'the population' from which a random sample" was to
be taken (Bryman 2012: 416), an a priori generic purposive sampling strategy was
adopted. Such a strategy implied the establishment of certain criteria for selecting
participants at the outset of the research. A total of 67 persons participated in the test
(55% female, 45% male). The mean age was 52, ranging from 21 years old to 85 years
old. 33 participants (49%) were 50 or younger, the others being older (51%). A more

detailed distribution of the participants is shown in Table 3.1:
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Women Men Total

From 20 to 34 5 4 9 (13%)
From 35 to 44 5 7 12 (18%)
From 45 to 54 7 8 15 (22%)
From 55 to 64 9 6 15 (22%)
From 65 to 74 9 4 13 (19%)
More than 80 2 1 3 (4%)
TOTAL 37 (55%) | 30 (45%) 67

Table 3.1. Participants distribution based on sex and age

The age range was not limited to account for the whole spectrum of the adult
population to which ADs are offered. Additionally, acceptance of synthetic voices is
often linked to their usage, and limiting the age range to younger or older participants

would have probably had an effect on the results.

Using the World Health Organisation's classification of visual impairments (2013), 51%
of the participants described their disability as blindness, whereas 49% declared it to

be low vision, with visual impairment being from birth in 30 cases (45%).

As far as the participants' educational background is concerned, 51% reached at least
first degree university level (Bachelor’s degree or equivalent), whilst 24% did not reach
the first stage of secondary school. 46% reported being unemployed, whilst 13%

declared to be employed in clerical posts.

3.2. Voice selection

It was decided that a total of four voices (a male and a female artificial and a male and
a female natural voice) would be included in the experiment to avoid any gender bias.
In order to select them, a pretest with 20 participants was carried out, as described in
Matamala, Fernandez-Torné and Ortiz-Boix (2013). Ten synthetic voices (see Table 3.2)
and ten natural voices (both professional and non-professional voice artists selected by
the Catalan School of Dubbing ECAD) were assessed by the participants (see
Fernandez-Torné and Matamala 2013 for further details on the methodological aspects

of the pretest).
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Female Male

Laia by Acapela Jan by FestCat
Anna by iSpeech Teo by FestCat
Meritxell by Verbio Oriol by Verbio
Montserrat by Loquendo Jordi by Loguendo
Ona by FestCAt Pep by FestCat

Table 3.2. Artificial voices

This pretest allowed us to select the voices to be used in the experiment, namely a
professional voice talent (a female natural voice), a non-professional but trained voice
talent (a male natural voice), Laia by Acapela (a female synthetic voice), and Oriol by

Verbio (a male synthetic voice).

3.3. Film and clip selection

The voices were tested in an audio described film excerpt. Various factors influenced
the film selection process: first of all, this experiment is part of a wider project in which
other technologies such as machine translation are to be tested in the English-Catalan
language pair (Fernandez-Torné, Matamala and Ortiz-Boix 2012). Therefore, a film
which had already been audio described in Catalan (for the TTS AD experiments) and
that had also been audio described in English (for the machine translation tests) was
required. A dubbed fiction feature film or a children’s animation film were the only
options, as these were the only dubbed audiovisual products that were audio
described in Catalan at the time the experiment took place. Children animation films
were disregarded as our intended target audience were adults; hence a dubbed fiction

film had to be selected.

Secondly, defining the specific genre was also considered relevant, since in TTS
evaluation studies in other fields such as audiobooks, the text type has been shown to
have a significant influence on the results. For instance, Hinterleitner et al. (2011) have

proven that seven out of the 11 rating scales used in their study were influenced by
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the type of text when assessing the quality of one same synthetic voice. Our final
decision was not to favour any particular film genre, and a film belonging to a

"miscellaneous" category according to Salway et al.'s (2004) classification was chosen.

Finally, from a more practical point of view, it was considered that the availability of
the English original script, the English AD script, the Catalan dubbed script, and the
Catalan AD script would speed up the research process, and Closer (2004, directed by
Mike Nichols) was selected. However, to limit the duration of the experiment, it was
decided to carry out the experiment using short clips rather than the whole film, unlike
the five studies within the TTS project developed at the University of Warsaw and the

Jagiellonian University of Krakow (Szarkowska and Jankowska 2012).

As far as the clip selection was concerned, it was decided that two different clips, one
clip for female voices and another one for male voices, would be chosen to minimise
fatigue and the impact of a learning effect on the subjects. Additionally, an in-depth
analysis of the film, of the AD script and of the individual AD units was performed, in
order to obtain two comparable clips in terms of content (neutral in both cases, with
no potentially distracting and/or offensive content), length (3 minutes in clip 1 vs 3
minutes and 6 seconds in clip 2), intervening characters (Anna and Dan in both clips),
background music (the same opera for both), and AD density (571 characters vs 537
characters respectively). Clips were randomly assigned a voice gender, either

masculine or feminine, for the audio description.

3.4. Evaluation questionnaires

For the human assessment of synthetic voices, the Telecommunication Standardization
Sector of the International Telecommunication Union's (ITU-T) recommends using a
Mean Opinion Score (MOS) test, by which listeners are asked to rate several systems
taking into account various items (ITU Recommendation P.85 1994), hence this was
our chosen approach. The items to be included in our questionnaire were selected

after a thorough comparison of various tests in text-to-speech evaluation. These are:
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* |TU Recommendation P.85 (1994), which includes seven 5-point scales and one
2-point (yes-no) scale;

* Viswanathan and Viswanathan (2005), who propose 11 items to be assessed on
a 5-point scale;

* Cryer, Home and Morley Wilkins (2010), who suggest twelve 5-point scales; and

* Hinterleitner et al. (2011), who put forward an evaluation protocol for the
assessment of TTS in audiobook reading tasks, concluding to keep eight scales

out of the eleven they tested with a continuous 7-point rating scale.

It was finally decided to limit the number of items and to focus on issues directly linked
to the end-user reception rather than on the intelligibility dimension, since
intelligibility was taken for granted in the selected voices and was deemed more
relevant for system performance testing. The final list of items included in our
guestionnaire is listed next, in the same order as they were presented to participants

when given the instructions. Participants assessed each item on a 5-point scale.

Overall impression: a global score, the general opinion participants have of the voice of
the audio description.

Accentuation: this score assesses whether the stress is put on the right syllable.
Pronunciation: it measures to what extent words are correctly uttered according to
Catalan phonetics.

Speech pauses: it evaluates whether the voice stops when needed between sentence
components and between sentences.

Intonation: it assesses whether the pitch curve accurately represents the sentence
type (whether it is a question, an exclamation or a declarative sentence).

Naturalness: in synthetic voices, this item assesses to which extent the voice resembles
a human voice; in natural voices, it is related to the degree the human voice is forced
and dramatised.

Pleasantness: it conveys to what extent the listener finds the voice pleasant.

Listening effort: it involves subjectively assessing whether listening to the voice for a

long period of time would be tiring or tedious.
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Acceptance: is used to indicate whether the voice is deemed adequate to voice audio

descriptions.

It must be stressed that a careful translation into Catalan of each of the previous items,
validated by a professional translator and tested in a pilot test, was carried out. It was
also decided that heading descriptors were not to be used in the real test since the
choice of an oral delivery mode for the test instead of a written one made the use of
headings before a question quite awkward and it actually did not enhance
comprehension. Therefore, participants were directly asked the questions and read
aloud the 5 possible answers to each question preceded by their corresponding score:
from least positive (1) to most positive (5) (see Annex 1 for the back translation into

English of the actual Catalan questionnaire).

Regarding the order of the items, the overall impression and acceptance items were
kept in the first and last positions respectively following the other tests. A logical order
was proposed for the remaining scales, from more specific questions to broader ones:
word-centered questions (accentuation and pronunciation), phrase-centered
guestions (speech pauses and intonation), voice-centered questions (naturalness and

pleasantness) and a global question (listening effort).

As well as the questionnaire, a post-questionnaire was included, inspired by the works
of Walczak (2010), Maczynska (2011), Chmiel and Mazur (2012) and Pazos (2012). Its
aim was to gather information on the participant demographics and to get more
subjective information on personal preferences and usage of audio described
audiovisual products and TTS applications in devices and/or computers. As in previous
studies in the field (Walczak 2010, Maczyniska 2011), such questions were included in a
post-questionnaire rather than in a pre-questionnaire. This decision was motivated by
our wish to be as tactful as possible, trying not to ask potentially sensitive questions at
the beginning of the test. The post-questionnaire, translated from Catalan into English,

isincluded in Annex 2.
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3.5. Procedure

Participants did the experiment on a one to one basis in a sound proof booth,
following approved ethical procedures. Listening conditions were controlled: the
stimuli were played with a VLC Media Player and presented through professional
headphones, Beats mixr by Dr. Dre. All participants were volunteers and listened to all

stimuli, following a within-subjects design.

The experimental session was initially tested in a pilot test which was developed as
follows: participants were given an overview of the project and the actual experiment,
and were required to sign a Participant Information Sheet and Consent Form
previously approved by the University Ethical Committee. They were instructed to
assess each AD voice independently, and a thorough explanation of the nine items for
which they were to give ratings was provided (see previous section). A warm-up task

using a voice that was not included in the actual experiment was also carried out.

The main experiment then started, and participants were asked to listen to the four
voices, replicating always the same pattern: audio stimulus reproduction, 5-second
pause, questions 1 to 9 read aloud by the researcher, oral reply by the participant that
was written down by the researcher, and a final 3-second pause. The listening order of
the voices was randomised across participants, always presenting the synthetic voices
first to avoid a negative impact on the TTS system evaluation, as suggested by van
Santen (1993), apud Viswanathan and Viswanathan (2005: 62). This part of the
experiment lasted 22 minutes and 36 seconds, and the test finished with the post-
guestionnaire, which was read aloud by the experimenter, who would again write

down the answers in the corresponding form.

3.6. Statistical methods

For the eight considered items (accentuation, pronunciation, speech pauses,
intonation, naturalness, pleasantness, listening effort, acceptance) descriptive
statistics (mean, median, standard deviation, minimum, maximum and percentiles)

were calculated. Figures 1 and 2 display the means and the medians for all the items. A
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multinomial model was established for each item under analysis as the dependent
variable and the type of voice as the independent variable. However, some of the
items had very low frequencies in some of the categories, so they were recategorized
as a binary outcome (scores 1, 2, and 3 were grouped under the category “low score”,
whereas scores 4 and 5 were grouped under the category “high score”). Then logistic

regression models were used to assess the probability of obtaining a high score.

Overall impression was also analysed using a multinomial model, taking into account
the voice, the gender, the age (categorised in under and above 50 to balance groups)

and the disability type as independent variables.

All results were obtained using SAS, v 9.2 (SAS Institute Inc, USA). For the decisions,
significance level was fixed at 0.05.
4. Results and discussion

From the mean scores of the items (see Figure 3.1) we notice that the natural male

voice obtains higher scores in:

accentuation (4.761, stdev=0.495),

- acceptance (4.687, stdev=0.583),

- intonation (4.478, stdev=0.682),

- listening effort (4.597, stdev=0.605), and

- speech pauses (4.627, stdev=0.624).

The natural feminine voice, by contrast, obtains higher scores in

pleasantness (4.373, stdev=0.671),

naturalness (4.522, stdev=0.725),

overall impression (4.478, stdev=0.725), and

pronunciation (4.731, stdev=0.479).
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The lowest scores for natural voices are related to the female voice acceptance (3.970,
stdev=0.244) and intonation (4.343, stdev=0.708). However, for the purposes of our
study, what is especially interesting is not which voice gets higher scores on what
items, but to observe that the results for the synthetic voices is close to that of natural
voices, and that all the scores of the synthetic voices are above 3.1, reaching 4.313 in
the accentuation of the synthetic male voice and 4.284 on the pronunciation of the

feminine synthetic voice.

1500 /\/\/
4.400

Natural feminine

Natural masculine
3.400 Synthetic feminine

- Synthetic masculine

Figure 3.1. Mean scores of all scales for all voices

However, since all items were collected as scores between 1 and 5, the medians (see
Figure 3.2) may be more robust than the means. It must be stressed that all median
scores are between 3.0 and 5.0. Both male and female natural voices obtain 5.0 in
accentuation, listening effort, naturalness, pronunciation, speech pauses, and overall
impression, and 4.0 in pleasantness. However, in acceptance and intonation the male
natural voice gets higher scores (5.0 vs 4.0). This shows how the more subjective
aspects which relate to end users preferences (for instance, acceptance) present
greater variation, whilst standard features that a professional describer masters (e.g.
accentuation and pronunciation) are more stable. It also shows how even a natural

voice may not get the highest mark in terms of pleasantness or intonation.
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In as far as artificial voices are concerned, the female voice obtains 4.0 in all items
under analysis, whilst the male artificial voice ranges from 3.0 (pleasantness,
naturalness, overall impression) to 5.0 (accentuation), with most items rated 4.0 on a
5-point scale (acceptance, intonation, listening effort, speech pauses, pronunciation).
Again, what is especially relevant is the fact that all items are assessed above 3.0 and
that in some items the median scores are the same for some natural and artificial
voices. This is the case of accentuation (same scores for both natural voices and the
male artificial voice), acceptance (same scores for the female natural voice and both
artificial voices), pleasantness (same scores for natural voices and the female artificial
voice), and intonation (same scores for the natural female voice and both artificial

voices).

@~ Natural feminine
=== Natural masculine
Synthetic feminine

~= Synthetic masculine

Figure 3.2. Median scores of all scales for all voices

An analysis taking into account the ordinal characteristic of the items is based on the
multinomial or logistic models. Statistical significant differences between the synthetic
voices and their natural counterparts were found in all items under analysis. In all
cases the natural voices were considered to be better than the artificial ones (see

Annex 3 for further details).
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When comparing the two artificial voices, the analysis shows that the synthetic
feminine voice was more accepted, required less effort, was considered to be more
natural and obtained a better score in the overall impression than the synthetic
masculine one. As for the rest of the items (accentuation, pleasantness, intonation,

speech pauses and pronunciation), no statistically significant differences were found.

Focusing on the overall impression, the multinomial model allows us to conclude that
women (OR=1.67, 1C=(0.96,2.90)) and the group below 50 (OR=1.89, 1C=(1.09,3.30))
give statistically significant higher scores than men and people older than 50,

respectively. No statistically significant differences were found related to the disability

type.

To complement previous statistical analyses, the post-questionnaire provides
gualitative data that will be discussed next. When asked about their preferences in
terms of a male or a female AD voice, 72% declared they did not have any preferences,
with only 16% stating that it depends on the audiovisual product. The reasons for
preferring either a female or a male voice in such cases were the topic (in 7 out of the

11 cases, that is 64%) and the characters (in 4 instances, that is 36%).

When asked about their preferences regarding a human or a synthetic voice, 81% of
the informants stated that they preferred a human voice to read the AD, 1% declared
that they preferred a synthetic voice, 3% said that it depended on the audiovisual
product, and 15% declared they did not have any specific preferences as long as the
artificial voice sounded natural enough and was not tiring. It must be noted, for
example, that in the case of the synthetic voices tested, the naturalness mean scores
were 3.507 for the female voice and 3.104 for the male one, and the listening effort
mean scores were 3.836 and 3.657 respectively, which are quite strong results in a 5-
point scale. It must be also stressed that 51 informants (76%) said they normally use

electronic devices with synthetic voice applications on a daily basis.

When explicitly asked about the TTS AD being an alternative solution to human voiced

audio description, 94% participants responded positively. Twenty-two participants, i.e.
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33%, stated that the main reason for accepting TTS AD as an alternative solution was
that it would definitely increase the amount of audio described audiovisual products.
Eight out of these 22 participants explained that it would reduce both the costs and
time for creating such products. Nine participants (13%) stated that it could be an
alternative solution because the quality of synthetic voices was already good enough.
On the other hand, 10 informants (15%) stated that synthetically voiced AD was better
than no AD at all, while 9 respondents (13%) argued it should only be an alternative,

not the usual situation..

When questioned about specific kinds of audiovisual products, the preferences varied
slightly, as shown in Figure 3.3: most of the participants agreed on applying TTS AD in
documentaries (48 respondents), series (48 respondents) and films (49 respondents);
not so many people agreed on applying it to cartoons (36 respondents) and even less
informants were willing to implement it in live plays (24 respondents), with 4

participants being against implementing it at all.

None u
Liveplays w
Documentaries m
Cartoons m
Series m
Films m

0% 10% 20% 30% 40% 5S50% 60% 70% 80%

Figure 3.3. Audiovisual products that could be used with TTS AD

Finally, a question about their opinion after listening to the four voices included in the
experiment showed a preference for the masculine natural voice (42%) and the

feminine natural voice (38%), although 14% said they prefer the feminine synthetic
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voice and 6% selected the male synthetic voice. These qualitative data match with the
results obtained both in the descriptive and inferential statistics, which actually graded
voices in the same order: the natural masculine voice was the one which obtained
better mean scores, closely followed by the natural feminine, then the synthetic

feminine and finally the synthetic masculine.

5. Conclusions

This article has presented a first analysis of text-to-speech audio description in Catalan,
as compared to human-voiced audio descriptions, using both male and female voices.
Participants have assessed the voices taking into account various items (overall
impression, accentuation, pronunciation, speech pauses, intonation, naturalness,
pleasantness, listening effort, and acceptance), providing data of both a quantitative

and a qualitative nature.

Results show that natural voices in our experiment have statistically higher scores than
synthetic voices. They also show that the synthetic feminine voice has higher mean
scores than the synthetic masculine voice in all items but accentuation. This proves
that the preferential choice of blind and partially sighted persons is the audio
description voiced by a human, rather than by a speech synthesis system. This does
not mean, though, that TTS AD is not accepted by end users, as shown by the fact that
94% of the participants consider TTS an alternative acceptable solution, and 20% of the
respondents actually state that their preferred voice from the four under analysis is a
synthetic one. Moreover, it is particularly relevant that no mean score of any of the
items goes under 3.1 on a 5-point scale. As an example, the acceptance item’s lowest
score is a 3.7 (for the synthetic masculine voice) and the overall impression item's

lowest score is a 3.2 (also for the synthetic masculine voice).

This experiment follows previous research on TTS AD carried out in Poland and Japan
but it is the first of its kind in Catalan. However, it also has its own limitations. First of
all, since the study used a non-probability sampling approach (Bryman 2012:418), the

results cannot be generalised to the whole Catalan blind and partially sighted
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population. Another of its setbacks is the length of the clips: it remains to be seen
whether the results would remain the same in longer productions and in various
genres. It would also be highly interesting to see whether reception varies in
productions originally shot in Catalan and in dubbed productions, since the language
and the sound conditions are different. Another topic worth researching would not
only be the perceived quality based on a list of previously selected items, but also the
engagement of the audience, in line with Fryer and Freeman’s research (2013b).
Finally, it would also be worth researching end users behaviour if given the possibility
of tuning their own AD preferences, at least as far as voice, voice gender and volume

are concerned, in line with Walczak and Szarkowska's approach (2012).

All in all, it is our hope that this type of research will allow us to find new ways of
increasing access to culture and entertainment for the blind and visually impaired,
both on traditional and new media. We are convinced that speech technologies but
also other language and visual processing technologies will play a key role and will

open a myriad of research possibilities.
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Annex 1. Questionnaire

How would you describe the quality of the voice you have just heard?
1. Bad

2. Regular

3. Neutral

4. Good

5. Excellent

Did you detect anomalies in terms of the accentuation of words?
1. Yes, al lot of them

2. Yes, many

3. Yes, some

4. Yes, but only a few

5. No, none

Did you notice anomalies in terms of pronunciation?
1. Yes, al lot of them

2. Yes, many

3. Yes, some

4. Yes, but only a few

5. No, none

Do you think the voice makes pauses when it is needed?
1. No, never

2. No, almost never

3. Yes, normally

4. Yes, almost always

5. Yes, always
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How would you rate the intonation of sentences?
1. Very bad

2. Bad

3. Good

4. Quite good

5. Very good

How would you define the degree of naturalness of the voice?
1. Very unnatural

2. Unnatural

3. Natural

4. Quite natural

5. Very natural

To what extent do you deem this voice to be pleasant?
1. Very unpleasant

2. Unpleasant

3. Neutral

4. Pleasant

5. Very pleasant

Do you think listening to this voice for a long time would be tiring?
1. Yes, a lot

2. Yes, quite a lot

3. Yes, a little bit

4. No, not much

5. No, not at all

Do you think this voice could be used for voicing audio descriptions?

1. No, never
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2. No, almost never
3. Yes, in some cases
4. Yes, in many cases

5. Yes, always
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Annex 2. Post-questionnaire

*Mandatory field

- Identifier *

Enter your initials (first name initial, first surname initial and second surname initial)

followed by your age. Do not leave any blank space in between.

- Age*

- Sex*

Male / Female

- Level of studies reached*

Lower than first stage of secondary school

Secondary education, first stage

Secondary education, second stage

Advanced vocational education

First cycle university education (diploma, degree, engineering or graduate studies)

Second cycle university education (master, postgraduate or doctoral studies)

- In case you have reached university education, please specify.

- Occupation*

Public administration management and management of companies with 10 or more

wage earners.

Management of companies with less than 10 wage earners

Management of companies without wage earners
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Professions associated with 2nd and 3rd cycle university degrees and the like

Professions associated with a 1st cycle university degree and the like

Support technicians and professionals

Administrative type employees

Catering services workers and personal services workers

Protection and security service workers

Retail workers and the like

Workers skilled in agriculture and fishing

Skilled construction workers, except machinery operators

Skilled workers in the extractive industry, metallurgy, construction of machinery and

related trades.

Skilled workers from the graphic arts, textile and tailoring, elaboration of food,

cabinetmakers, craftspersons and other similar industries

Fixed machinery and industrial installation operators; fitters and assemblers.

Mobile machinery drivers and operators

Unskilled workers in the service sector (except transports)

Agriculture, fishing, construction, manufacturing industries and transport labourers.

Armed forces

Unemployed for longer than one year

Unemployed, seeking a first job

- Profession in your own words
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- Kind of visual impairment according to WHO*
Blindness / Low vision
- How long have you been visually impaired for? *

From birth / For less than 1 year / For between 1 and 10 years / For between 11 and 20

years / For more than 20 years any

- Have you ever seen an audio described product (films, series, theatre plays, etc.)?*
Yes / No

- In case you have, which kind of products? (You can tick more than one answer)
Films / Series / Cartoons / Theatre plays / Opera plays

- How often do you use audio described products?*

At least once a day / At least once a week / At least once a month / Never / Other
- Do you prefer the AD to be read by*

A man / Awoman / It depends on the audiovisual product / | don't care

- If it depends on the audiovisual product, what does it depend on exactly?

- You prefer the AD to be read by*

A human voice / An artificial voice / It depends on the audiovisual product / | don't

care
- If it depends on the audiovisual product, what does it depend on exactly?

- Do you use electronic devices with synthetic voice applications, such as mobile

phones or computers?*
Yes / No

- How often do you use them?*
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At least once a day / At least once a week / At least once a month / Never

- Have you ever used audio described products with synthetic voice?*

Yes / No

- Do you think it is an alternative solution to human voiced audio description?*
Yes / No

- Why do you think so?*

- What kind of products would you use with synthetic voiced AD? (You can tick more

than one answer)*
Films / Series / Cartoons / Documentaries / Live plays / None
- Which voice, from the 4 voices you have just heard, did you like the most?*

The masculine synthetic voice / The masculine natural voice / The feminine synthetic

voice / The feminine natural voice

- Would you be able to rank them in order, from the one you like the most to the one

you liked the least?

- Other comments
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Annex 3. Odds ratio (OR) tables

OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.3878 0.2041 0.7367
synthetic feminine
Synthetic masculine vs natural 0.06400 0.03085 0.1328
masculine
Synthetic masculine vs natural 0.05216 0.02484 0.1095
feminine
Synthetic feminine vs natural 0.1650 0.08252 0.3300
masculine
Synthetic feminine vs natural 0.1345 0.06652 0.2719
feminine
Natural masculine vs natural 0.8150 0.4144 1.6029
feminine
Overall impression

OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 1.1856 0.5856 2.4005
synthetic feminine
Synthetic masculine vs 0.1604 0.06801 0.3783
natural masculine
Synthetic masculine vs 0.1774 0.07617 0.4129
natural feminine
Synthetic feminine vs 0:1353 0.05743 0.3187
natural masculine
Synthetic feminine vs 0.1496 0.06433 0.3478
natural feminine
Natural masculine vs 1.1058 0.4334 2.8212

natural feminine

Accentuation
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OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.6593 0.3323 1.3081
synthetic feminine
Synthetic masculine vs natural 0.1128 0.05074 0.2506
masculine
Synthetic masculine vs natural 0.1000 0.04445 0.2251
feminine
Synthetic feminine vs natural 0.1710 0.07730 0.3784
masculine
Synthetic feminine vs natural 0.1517 0.06774 0.3398
feminine
Natural masculine vs natural 0.8871 0.3765 2.0898
feminine
Pronunciation
OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.6419 0.3409 1.2088
synthetic feminine
Synthetic masculine vs natural 0.08431 0.04036 0.1761
masculine
Synthetic masculine vs natural 0.1045 0.05101 0.2142
feminine
Synthetic feminine vs natural 0.1313 0.06367 0.2710
masculine
Synthetic feminine vs natural 0.1628 0.08043 0.3297
feminine
Natural masculine vs natural 1.2397 0.5845 2.6297
feminine

Speech pauses
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OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.6922 0.3463 1.3835
synthetic feminine
Synthetic masculine vs 0.1176 0.04655 0.2973
natural masculine
Synthetic masculine vs 0.1568 0.06638 0.3701
natural feminine
Synthetic feminine vs 0.1700 0.06693 0.4316
natural masculine
Synthetic feminine vs 0.2265 0.09541 8.5375
natural feminine
Natural masculine vs 1.3324 0.4610 3.8508
natural feminine
Intonation
OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.4920 0.2652 0.9126
synthetic feminine
Synthetic masculine vs 0.07831 0.03867 0.1586
natural masculine
Synthetic masculine vs 0.07904 0.03905 0.1600
natural feminine
Synthetic feminine vs natural 0.1592 0.08044 0.3150
masculine
Synthetic feminine vs natural 0.1607 0.08124 03177
feminine
Natural masculine vs natural 1.0092 0.4981 2.0447

feminine

Naturalness
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OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.5685 0.2815 1.1482
synthetic feminine
Synthetic masculine vs 0.07245 0.02695 0.1948
natural masculine
Synthetic masculine vs 0.08628 0.03367 0.2211
natural feminine
Synthetic feminine vs 0.1274 0.04734 0.3431
natural masculine
Synthetic feminine vs 0.1518 0.05913 0.3895
natural feminine
Natural masculine vs 1.1909 0.3705 3.8281
natural feminine
Pleasantness
OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.4473 0.2363 0.8468
synthetic feminine
Synthetic masculine vs 0.1148 0.05619 0.2347
natural masculine
Synthetic masculine vs 0.1205 0.05921 0.2453
natural feminine
Synthetic feminine vs natural 0.2568 0.1272 0.5181
masculine
Synthetic feminine vs natural 0.2695 0.1340 0.5417
feminine
Natural masculine vs natural 1.0494 0.5012 2.1973

feminine

Listening effort
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OR OR OR
Voice Estimate IC Lower IC Upper
Sinthetic masculine vs 0.3832 0.1814 0.8096
synthetic feminine
Synthetic masculine vs 0.07689 0.02486 0.2378
natural masculine
Synthetic masculine vs 0.01831 0.002365 0.1417
natural feminine
Synthetic feminine vs 0.2007 0.06254 0.6438
natural masculine
Synthetic feminine vs 0.04778 0.006047 0.3775
natural feminine
Natural masculine vs natural 0.2381 0.02552 2.2217

feminine

Acceptance
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Ferndandez-Torné, A. (Forthcoming). Machine Translation Evaluation through Post-

Editing Measures in Audio Description. inTRAlinea. 2016, 18.

Abstract

The number of accessible audiovisual products and the pace at which audiovisual
content is made accessible need to be increased, reducing costs whenever possible.
The implementation of different technologies which are already available in the
translation field, specifically machine translation technologies, could help reach this

goal in audio description for the blind and partially sighted.

Measuring machine translation quality is essential when selecting the most
appropriate machine translation engine to be implemented in the audio description
field for the English-Catalan language combination. Automatic metrics and human
assessments are often used for this purpose in any specific domain and language pair.
This article proposes a methodology based on both objective and subjective measures
for the evaluation of five different and free online machine translation systems. Their
raw machine translation outputs and the post-editing effort that is involved are
assessed using eight different scores. Results show that there are clear quality
differences among the systems assessed and that one of them is the best rated in six
out of the eight evaluation measures used. This engine would therefore yield the best
freely machine-translated audio descriptions in Catalan presumably reducing the audio

description process turnaround and costs.

Keywords

accessibility; audio description; audiovisual translation; machine translation; post-

editing effort; Catalan language
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1. Introduction

Linguistic and sensorial media accessibility has become part of the European Union
agenda in recent years. Cultural and linguistic diversity is being promoted and laws
have been passed in different EU countries to ensure a minimum number of
audiovisual products are being made accessible for people with hearing or visual
disabilities (European Union Agency for Fundamental Rights 2014). Therefore, there is
an urge to provide subtitled—both for those that are not hearing impaired and for the

deaf and hard of hearing—and audio described products.

Creating subtitles and audio descriptions (AD) from scratch is a time consuming task
with an economic impact which not all content providers can—or are willing to—
undertake. Further, and linked to the pressure to reduce the costs of making accessible
an ever-increasing volume of audiovisual content are the demands to meet shorter
deadlines. In order to deal with this threefold issue —increasing volumes, lowering
prices and shortened timeframes—, the translation of subtitles from a prepared
English template (Georgakopoulou 2010) and the translation of AD scripts (Jankowska

2015) have been tried and proved as an efficient solution.

Applying new technologies, such as translation memory (TM) tools and machine
translation (MT), has also been proved effective and profitable in many translation
areas in which texts are more repetitive and predictable (technical texts, for instance)
by increasing productivity and improving terminology consistency (Choudhury and
McConnell 2013). However, the use of TM tools is not at all generalised in the domain
of audiovisual translation (AVT) (Hanoulle 2015) and the implementation of MT is
opposed by many of its main actors, that is audiovisual translators, who argue that
machines will never be able to deliver human-like quality and that it would only lead to
lower prices, as has happened with the implementation of TM tools (Bowker and
Fisher 2010). However, these prejudices seem to be slowly dissipating in view of their
clear usefulness and improved quality results, particularly in the subtitling field

(Georgakopoulou 2011).
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Considering their potential, researchers in AVT have begun to dig into the possibilities
of implementing different technologies to try to allow for higher accessibility. Some
projects relating to MT and subtitling have been funded, but very little research has
yet been carried out regarding AD and the application of MT, in spite of Salway's
conclusions (2004: 6) that '[t]he relatively simple nature of the language used in audio
description (simple that is say compared to a novel), may mean automatic translation
systems fair [sic] better than usual'. Thus, my interest as a researcher is to present a
first approach to this new-born research area and to examine whether MT can
successfully be used in the AD arena in the Catalan context. Therefore, and according
to Temizoz's (2012: 1) report on 'empirical studies on machine translation and the
postediting of MT output’, the novelty of my work lies mainly in the 'type of text'
covered (AD).

My ultimate aim is to compare the effort in three different scenarios: when creating an
AD (that is, when translating the visuals into words); when translating an already
existing AD (in this case, from English into Catalan); and when post-editing a machine-
translated AD, again from English into Catalan. However, when post-editing machine-
translated ADs, it is obvious that the choice of the MT engine will have a direct impact
on the raw MT output and the subsequent post-editing (PE) effort. This is why a pre-

test was carried out in order to select the best engine available for my language pair.

This pre-test is what is described in this article, focusing on the methodology adopted
and the various subjective and objective measures used. Assessing the quality of the

resulting post-edited versions is beyond the scope of this paper.

This article presents first a short review of the existing work related to human
translation and MT in the audiovisual fields of subtitling and AD. It then describes the
set-up of the experiment, including the participants involved, the test data used, and
the MT engines analysed. It also details the MT output evaluation tasks performed by
the testers and the PE tool chosen, followed by the actual development of the pre-test.

Next it explains the statistical methods used and discusses the results obtained. It
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finally presents the conclusions and assesses the opportunities for further research in

this field.

2. Machine-translated audio description: related work

Before contemplating the post-editing of machine-translated ADs, a closer look into
the controversy around their human translation is needed. In line with some current
practices and working processes in the subtitling market (Georgakopoulou 2010),
several researchers defend not only the viability of translating AD scripts (Jankowska

2015; Matamala 2006; Salway 2004), but also the necessity (LOpez Vera 2006).

There are also critics to this proposal: Hyks (2005: 8) argues that 'translating and
rewording can sometimes take as long if not longer than starting from scratch' and
that '[t]he fact that some languages use many more or sometimes fewer words to
express an idea, can drastically affect timings'. Rodriguez Posadas and Sanchez Agudo’s
(2008) opinion is much more categorical. They talk about 'putting a foreign culture
before the Spanish (or the Spanish blind people’s) culture' (ibid.: 8) and about a 'lack of
respect for the blind' (ibid.: 16), and argue that translating AD scripts would be more

expensive since it would involve not only the translator but also a dialogue writer.

Be it as it may, Remael and Vercauteren (2010: 157) maintain that 'AD translation does
happen' and claim that it 'will increase in the (near) future, if only because it may be
perceived as a cost-cutting factor by international translation companies, film
producers and distributors'. In this sense, it must be stated that this is no longer a
mere perception. As a result of the research conducted by Jankowska (2015), it has
been proved that visually impaired people accept translated ADs and that it is a less

time-consuming and cheaper process than creating them from scratch.

As far as MT is concerned, its implementation has been researched in the subtitling
domain as a possible solution. Popowich, McFetridge, Turcato and Toole (2000) were
pioneers in presenting a rule-based MT system that provided the translation of closed
captions from English into Spanish and concluded that the subtitling domain was

already appropriate for the development state of MT systems at that time.
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Several European projects have since been developed. MUSA (2002-2004) aimed at
'the creation of a multimodal multilingual system that converts audio streams into text
transcriptions, generates subtitles from these transcriptions and then translates the
subtitles in other languages' (Languages and the Media 2004: 3). Not long afterwards,
eTITLE (2003-2005) was launched. It presented a system that combined MT with TM
technologies in the subtitling environment in several linguistic combinations, including
English to Catalan. SUMAT (2011-2014) offered an online service for subtitling by MT.
Its final report stated that results were 'quite positive when measuring quality in terms
of objective metrics and rating by professional users, with a significant portion of MT
output deemed to be of a sufficient quality to reach professional quality standards
through minimal to medium PE effort. Productivity measurement also indicated time
gains across the board' (Del Pozo 2014: 40). In turn, the EU-BRIDGE project developed
the automatic transcription of TV shows to subtitle them and translate the subtitles

into multiple languages.

Apart from these EU funded projects, in the academic sphere O’Hagan (2003) aimed at
knowing if language technology could be applied to subtitling, for which she tested
'the usability of freely available MT for creating subtitles mainly by non-professional
subtitlers' (ibid.: 14). The experiment demonstrated that 'a large proportion of the raw
MT outputs of the LOTR [Lord of the Rings] English subtitles could be usable as a pure
aid to non-English speaking viewers under certain circumstances' (ibid.: 14-15),

implying that there was a clear scope for potential.

The research by O'Hagan inspired a project developed by Armstrong et al. (2006) to
test the feasibility of using a trained example-based MT (EBMT) engine to translate

subtitles for the German-English language pair in both directions.

Volk (2009), in turn, explored the application of a trained statistical MT system to
translate subtitles in Scandinavian languages. The SMT system was trained with a very
large parallel corpus of over 5 million subtitles and results indicated that the machine-

translated subtitles were of good quality. Moreover, the translation process was
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proved to be considerably shortened by the use of such a trained MT system.

De Sousa, Aziz and Specia (2011) went one step further: they assessed the effort
involved in translating subtitles manually from English into Portuguese compared to
post-editing subtitles which had been automatically translated with the help of CAT
tools in the same language pair. They used time as the objective measure for PE effort
and their experiments showed that post-editing was much faster than translating

subtitles ex novo.

However, the implementation of MT in the AD domain has not yet been studied in
depth. To the best of my knowledge, only the Master's dissertation by Ortiz-Boix
(2012) is devoted to AD and the application of MT. The author compared the quality of
machine-translated ADs from Catalan into Spanish based on error analysis. Two free
online MT engines without any specific training were used. Google Translate was used
as an example of a statistical engine, that is based on statistical models generated after
analysing bilingual corpora, and Apertium was used as an example of rule-based
engine, that is based on linguistic rules regarding the source and the target languages.
The results of these preliminary tests showed that Google Translate made far fewer
mistakes than Apertium and proved that applying MT to filmic ADs from Catalan into
Spanish would be viable provided that a post-editing by a human was performed

before voicing the AD.

Ortiz-Boix’s study was carried out within the framework of the ALST (Linguistic and
sensorial accessibility) project. This project researches the application of three
technologies, including speech recognition, machine translation and speech synthesis,
to two oral modes of audiovisual translation, that is, voice-over and AD. The ALST
project is where my research is situated, focusing on MT applied to the audio

description of feature films as an example of sensorial accessibility.

3. Experimental Set-Up

Various aspects related to the study design are described next.
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3.1. Participants

The sample construction was based on one single criterion: participants should be
professional translators in the English-Catalan language combination. No professional
audio describers were sought for two main reasons. Firstly, audio description is an
intersemiotic activity, not necessarily involving an interlinguistic translation, hence not
all professional audio describers, either in Catalan or in any other language, are
necessarily professional translators. Secondly, since the tasks involved assessing the
qguality of the raw MT output and transforming it into fit-for-purpose translations,
participants had to be professional translators in these languages. No real skills in AD—
not even synchronising and adjusting AD units was required—were needed here for
the purposes of this test, where the main task was the quality assessment of 5
different MT systems. Therefore, participants were not subjected to any additional

requirement.

In the end, the sample was made up of five volunteers: 3 women and 2 men?, who
fulfilled the previous requirements. They were all professional and personal contacts
of the researcher and were directly invited via phone call. They were native Catalan
speakers and their ages ranged from 24 to 45. None of them had worked
professionally in the post-editing of machine-translated texts, providing a

homogeneous sample in this regard.

3.2. Test data

Since the study aimed to analyse the performance of MT in the field of AD, an AD
excerpt had to be chosen. In the selection of the audiovisual product several factors
were considered. In the first instance, this experiment is part of a wider project in

which other technologies, such as text-to-speech (TTS) in the Catalan context, have

3 Although five evaluators may seem a low number, it is in line with current research in MT (Specia
2011; O'Brien 2011).
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been tested. Therefore, a film that had already been audio described both in Catalan
(for the TTS AD experiments in which the TTS was compared to the human voiced AD)
and in English (for the MT tests) was required. Since my intended target audience were
adults and no particular film genre was to be favoured, animated children films were
disregarded and a dubbed fiction film belonging to a 'miscellaneous' category
according to Salway, Tomadaki and Vassiliou's (2004) classification was chosen: Closer

(Nichols 2004).

A short clip was selected to minimise participants' fatigue and boredom and to limit
the experiment duration. An exhaustive analysis of the film, the AD script and the
individual AD units was carried out, and a neutral clip in terms of content (having no
potentially distracting such as sex scenes and/or offensive content) and with an AD
density of 240 words (1,320 characters distributed among 14 different AD units in 3.09

minutes) was chosen (see Appendixes
Table A.1).

3.3. MT engines selection

Although MT performs better with engines that 'are trained with domain-specific
memories and glossaries, and work on texts that have been pre-edited following
controlled language guidelines' (Garcia 2011: 218), the spirit of the project was to
propose a solution that could be used as widely as possible. Therefore, it was decided

that only free online MT engines would be used.

A thorough search of the available free online MT engines in the required language
pair, that is from English into Catalan, was conducted, and the following engines were

found*:

4 Search performed in September 2013.
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* Yandex Translate, by Yandex

* Google Translate, by Google

* Apertium, by Universitat d'Alacant

* Lucy Kwik Translator, by Lucy Software and Services GmbH

* Bing Translator, by Microsoft

This selection included statistically based (Bing Translator, Google Translate and
Yandex Translate) and rule-based systems (Apertium and Lucy Kwik Translator).
However, no hybrid MT system could be provided, which would have meant a full and

comprehensive representation of the current MT models.

The systems will be anonymised in the rest of the article by randomly naming them A

to E.

3.4. Methodology for MT output quality evaluation

Assessing the quality of MT engines' output poses a major challenge since different
approaches exist both in the industry and in the research sphere, and there is no

consensus as to which are the best practices.

Both human and automatic measures have been proposed. The most frequent human
evaluation measures are sentence-level annotations and include: ranking task
(Callison-Burch et al. 2012), error classification (Federmann 2012), PE tasks (either
selecting the translation output which is easiest to post-edit or post-editing all outputs)
(Popovic et al. 2013), quality estimation (also called expected PE effort) (Federmann
2012; Specia 2011), perceived PE effort (De Sousa, Aziz, and Specia 2011), PE time
(Specia 2011), adequacy (Chatzitheodorou and Chatzistamatis 2013), and fluency
(Koehn and Monz 2006; Koponen 2010).

Automatic metrics include BLEU (Papineni, Roukos, Ward and Zhu 2002), NIST
(Doddington 2002), METEOR (Lavie and Agarwal 2007), and TER (Snover, Dorr,
Schwartz, Micciulla and Makhoul 2006), among many others, and are deemed to be

'an imperfect substitute for human assessment of translation quality' (Callison-Burch
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et al. 2012: 11). However, their use is widely spread because they are easier to

implement, faster and cheaper than human evaluation.

In this experiment the focus was on human judgements, both objective and subjective,
but automatic metrics were calculated to provide additional data. Thus, the evaluation

model resulted in eight scores (see Table 4.1):

Automatic Human

Objective HBLEU PE time
HTER
Subjective PE necessity
PE difficulty
MT output adequacy

MT output fluency

MT output ranking

Table 4.1. Evaluation model

On the one hand, Human-targeted Translation Edit Rate (HTER), PE time, PE necessity
and PE difficulty were all measurements of the PE effort which each raw MT output
required to become a fit-for-purpose translation. On the other hand, Human-targeted
Bilingual Evaluation Understudy (HBLEU), MT adequacy, MT fluency and MT ranking

focused exclusively on the raw MT output itself.

All objective measures were obtained automatically. HBLEU measured the closeness of
a MT to its post-edited versions (Del Pozo 2014). Thus, the higher the HBLEU score of a
raw MT output, the closer it was to a professional human translation and therefore it

was considered to be better. Its metric ranges from 0 to 1.
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HTER measured the distance 'between machine translations and their post-edited
versions' (Specia 2011: 74). It counted the number of edits performed to the MT text,
including substitutions, shifts, insertions and deletions, divided by the number of
words in the post-edited text used as reference. Thus, the more edits performed to a
raw MT text (that is, the higher the HTER score), the more effort the PE process was

supposed to involve. Its metric also ranges from 0 to 1.

The PE time referred to the total time spent in the post-editing of each AD unit. Again,

the more time spent in post-editing, the more effort it was supposed to involve.

In relation to the subjective human assessments, and following Graham, Baldwin,
Moffat, and Zobel (2013), four of them (that is all but the ranking task) were presented
to participants in the form of 5-point Likert scales to be evaluated according to the
participant's level of agreement or disagreement with the given statement. Higher
scores represented better results since the statements proposed to participants were
formulated so that 'strongly agreeing' (5) or 'agreeing' (4) with them were the most

positive answers.

PE necessity assessed to which extent the raw MT output needed to be post-edited in
order to obtain a fit-for-purpose target text. As shown in Figure 4.1, the statement
presented to participants was: 'The MT text required no post-editing'. This assessment
was meant to be the equivalent to the quality estimation judgement (Federmann
2012) or the expected PE effort appraisal, by which the annotator must decide on the

acceptability of a raw MT output in its present condition (Specia 2011).

PE difficulty referred to how difficult post-editing the raw MT output had been. The
statement presented to participants was: 'The MT text was easy to post-edit'. This
score was inspired by the scale for human translation evaluation in De Sousa, Aziz and
Specia (2011) and was related to the perceived PE effort, by which the annotator must

assess the effort they have put into post-editing a segment.
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The adequacy assessment aimed 'to determine the extent to which all of the content
of a text is conveyed, regardless of the quality of the language in the candidate
translation' (Chatzitheodorou and Chatzistamatis 2013: 87). The statement presented

to participants was: 'All the information in the source text was present in the MT text'.

The fluency judgement (Koehn and Monz 2006; Koponen 2010) tried to convey to what
extent a translation flowed naturally and was considered genuine in the target
language, without taking into account whether the information was correct and
complete in relation to the original text. The statement presented to participants was:

'The MT text is fluent Catalan'.

Figure 4.1. Subjective assessments per AD unit

Finally, the ranking of the raw MT outputs was intended to obtain a classification of
each AD unit according to their global quality. Participants were asked to '[r]ank the
translation from best to worst, assigning numbers to each unit from 5 (best) to 1

(worst) in the left column', as shown in Figure 4.2:
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Rank the translation from best to worst, assigning numbers to each unit from 5 (best) to 1 (worst) in the left column.

A professional camera rests on its tripod. A woman peering down through the viewfinder lifts her head.

Unes restes de camera professionals en el seu tripod. Una dona que mira atentament avall a través del viewfinder ascensors el seu cap.
Una camera professional es basa en el seu tripode. Una dona mirant cap avall a través del visor aixeca el cap.

Un professional de la camera @5 basa én @l seu tripode . Una dona mirant cap avall a traves del visor aixeca el cap .

Una camera professional es basa en el tripode. Una dona mirant cap avall a través del visor aixeca el seu cap.

Una camera professional es recolza al seu tripode. Una dona que fita avall el viewfinder alca el seu cap.

WA N b

Dan sits stiffly on a stool in front of a screen. The beautiful photographer turns away.

Dan rigid asseu en un tamboret davant duna pantalla. El fotograf bella allunya.

Dan esta assegut rigidament en una cadira davant duna pantalla . El fotdgraf bella sallunya .

Dan seu stiffly en un stool davant duna pantalla. Les voltes de fotdgraf boniques fora.

Dan seu rigidament en un tamboret davant duna pantalla. El fotdgraf bonic sallunya.

Dan es troba stiffly en un tamboret davant duna pantalla. La bella fotdgraf es converteix distancia.

N - W

Figure 4.2. Ranking of raw MT outputs

3.4. PE tool selection

Many PE tools, such as Appraise (Federmann 2012), ACCEPT (Roturier, Mitchell, and
Silva 2013), TransCenter (Denkowski and Lavie 2012) and PET (Aziz, De Sousa and
Specia 2012), among others, were analysed in order to select the most adequate one
for my purposes. Since none of the tools included video and audio options, the AD
units could not be accompanied by the real context they were to be inserted in.
However, for the aim of this particular test, it was not deemed essential, as no

synchronisation or adjustment of the target AD units were asked to the participants.

PET was finally selected for it was a standalone tool and it was absolutely customisable,
particularly as far as the assessment questions were concerned. It also allowed for the
storage of many other indicators for each AD unit, such as the PE and assessing times, the

HTER score, and several edit operations, among others.

3.5. Procedure

The experiment was carried out in a real-world environment, which meant that
ecological validity was favoured to the detriment of a tighter controlled environment.
Participants were informed via email of the tasks to be carried out in a four-hour

session.

The test developed as follows. After reading a participant information sheet and
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signing a consent form approved by the University Ethical Committee, participants
were told to download the PE tool and to follow a short training session on the tool.
The Catalan dubbed version of the clip with the English AD included in the silent gaps
as subtitles was provided for them to watch it. They were next given the script of both
the Catalan dialogues and the English AD which they would have to post-edit in written
form. They were then told to start the PE tasks. They were allowed to use any
resources deemed necessary for the revision (dictionaries, encyclopedias, and so on)
and they were instructed not to time-code the AD units. Specific guidelines inspired by
the works of O’Brien (2010), De Sousa, Aziz, and Specia (2011), Specia (2011), TAUS
and CNGL (2010) and Housley (2012), were also provided:

¢ Perform the minimum amount of editing necessary to make the AD translation
ready for voicing retaining as much raw translation as possible

* Aim for a grammatically, syntactically and semantically correct translation.

* Ensure that no information has been accidentally added or omitted.

* Ensure that the message transferred is accurate.

* Ensure that key terminology is translated correctly.

* Basic rules regarding spelling, punctuation and hyphenation apply.

Each participant post-edited five different raw MT versions of the selected AD script
excerpt. The order in which MT systems were presented to the participants was
balanced to compensate for both the learning effect and the fatigue of the annotators.
As indicated above, the excerpt to be post-edited contained 14 AD units, each unit

containing one or more sentences’. After post-editing each unit, participants were

5 The analysis was decided to be at the AD-unit level since this is how an AD is divided semantically.
Participants could therefore combine several sentences included in one source AD unit or split one
sentence of the source AD unit into several target sentences when post-editing according to their
needs.
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asked to provide their evaluations on PE difficulty, PE necessity, MT adequacy and MT

fluency, while PE time and HTER were automatically calculated by the PE software.

Next, they were asked to rank the translations by assigning numbers to each unit from
5 (best) to 1 (worst). The source English AD unit was displayed, followed by its five
different MT versions. The order of the systems was randomised in each unit to

prevent any unintentional bias by the participants in relation to a particular system.

Finally, they were asked to fill in a post-questionnaire on participant demographics and
subjective opinions. A post-questionnaire was considered more suitable due to the

length and complexity of the test.

4. Statistical methods

Descriptive statistics (mean, median and standard deviation) were computed for the
guantitative variables. For the categorical variables —PE necessity, PE difficulty, MT

adequacy, MT fluency and MT ranking— percentages were used.

As for the inferential statistics, two different models were applied. On the one hand, a
multinomial model with repeated measures was established for each categorical
variable with MT system as the explanatory variable. On the other hand, a generalized

linear model was established for PE time with MT system as the independent variable.

All results were obtained using SAS, v 9.3 (SAS Institute Inc, USA). For the decisions,

significance level was fixed at 0.05.

5. Results

The best MT system should be the one obtaining the highest HBLEU, the lowest HTER,
the lowest PE time, the highest PE necessity, PE difficulty, MT adequacy and MT
fluency scores, and the highest position in the ranking. Next, results for each of the

items are discussed.

5.1.HBLEU

HBLEU metrics were obtained using the Language Studio™ Pro Desktop Tools package,
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by Asia Online. Table 4.2 shows that D obtained the highest scores. Therefore, its raw

MT output can be considered the best version.

0.50 0.65 0.60 0.72 0.64

Table 4.2. HBLEU scores

These scores are deemed to be high. However, as stated by Del Pozo (2014), '[a]s
hBLEU scores are measured on post-edited files, they are expected to be higher than
the BLEU scores on test sets, as there should be a higher amount of common n-grams
in a transformed (that is post-edited) reference text than in an independently

translated reference' (p. 22).

5.2. HTER
HTER metrics were obtained using the Language Studio™ Pro Desktop Tools package,
by Asia Online. Table 4.3 shows that D presented the lowest score, which means that

its MT outputs were the ones which needed less editing to get to a fit-for-purpose

solution.

A B C D E

0.35 0.25 0.29 0.21 0.26
Table 4.3. HTER scores

5.3. PE time

When comparing the MT engines in terms of the time needed to post-edit their
outputs, B produced the translations that required less time to be post-edited,
followed by E, D, A and C, that is B obtained the best results (see Figure 4.3). On
average, post-editing an AD unit translated by B took 60 per cent of the time of post-

editing one translated by C. C also rendered the highest variability in the PE time
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(stdev=89.68).

Still, no statistically significant differences were found among the systems. This means

that from a statistical point of view no particular MT system could be considered best.

180
160
140
120
100

30

— /A

40
20
0

Timein seconds

—Mean 59.85 46.06 75.98 53777 47.07
——Median| 44.24 36.21 48.78 39.58 40.52

Figure 4.3. Mean and median PE times per system with standard deviation error bars

5.4. PE necessity

According to Figure 4.4 which shows the frequency of each score for the PE necessity
assessment, more than 44 per cent of the AD units translated by D obtained a higher
score (scores 4 and 5), that is participants agreed and strongly agreed with the
statement 'The MT text required no post-editing' on 32 occasions out of 70. No other
system obtained such good results, with E getting higher scores only in 31 per cent of
the sentences (22 out of 70), Cin 22 per cent of them (16 out of 70), B in 13 per cent of

them (9 out of 70), and A in 4 per cent of them (3 out of 70).
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Figure 4.4. PE necessity scores frequency

Differences between D and all other MT systems were statistically significant. The odds
of obtaining higher scores in D was higher than in any other system, which means that

D could be considered the best one as far as PE necessity is concerned (see Table A.2).

5.5. PE difficulty
PE difficulty scores showed that, although some PE was needed in many occasions,
correcting the sentences to get a fit-for-purpose target text was not considered to be a

difficult task in most cases.

Figure 4.5 shows the frequency of each score for the PE difficulty assessment. D
obtained the highest frequency for 4 and 5 scores (87 per cent, 61 sentences out of
70), closely followed by E (81 per cent, 57 sentences out of 70), B (73 per cent, 51 out

of 70), C (71 per cent, 50 sentences out of 70) and A (36 per cent, 25 out of 70).

In addition, it is worth noticing that no participants assessed D with a 1 score, which
means that in no case participants strongly disagreed with the statement 'The MT text
was easy to post-edit'. This highlights the fact that none of the sentences translated by

D was found very difficult to post-edit by the participants, which did not happen with
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any other MT engine.
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Figure 4.5. PE difficulty scores frequency

D obtained statistically better scores than B, C and A, even though the odds of getting
higher scores in E was higher than in D. However, E did not present statistically
significant differences with B and C. That is why D is considered to have the best scores

in terms of PE difficulty (see Table A.3).

5.6. Adequacy

Taking into account the amount of information of the source actually conveyed in the
target text, participants considered that D's MT output presented all or almost all the
information of the source AD unit in 69 per cent of the cases (48 out of 70). Figure 4.6
also shows that D had the highest frequency of 5-score occurrences and the lowest

frequency of 2-score occurrences.

Descriptive statistics match with inferential statistics in that D has statistically higher

scores than A, B and C, but it is not statistically different from E (see Table A.4).
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Figure 4.6. Adequacy scores frequency
5.7. Fluency

In terms of fluency, results were quite similar to those of adequacy. Figure 4.7 shows
that D presented the highest frequency of higher scores (65 per cent, 55 out of 70) and
the lowest frequency of land 2-score occurrences (16 per cent, 11 out of 70), with a
total of 20 raw MT outputs being considered fluent Catalan. Inferential statistics, again,

confirm these results: D obtained statistically the highest scores (see Table A.5).
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Figure 4.7. Fluency scores frequency

5.8. Ranking

According to Figure 4.8, 56 per cent of D's raw MT outputs ranked the best ones (39
out of 70), with none of its translations being ranked the worst. These results were

statistically confirmed (see Table A.6).
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Figure 4.8. Ranking scores frequency
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6. Conclusions and further research

The aim of the experiment presented in this paper was to propose and implement a
methodology which would allow for the selection of the best MT engine to be used in
the AD field for the English-Catalan language pair. Participants performed the PE of
each MT engine output for the AD script of a 3-minute-long clip and assessed the 14
AD units in terms of PE necessity, PE difficulty, MT adequacy and MT fluency. They also
ranked the MT segments from best to worst, and HBLEU, PE time and HTER were

automatically computed.

In view of the results exposed above, D was found to be the best MT engine in four out
of the five subjective human assessments used in the evaluation (highest PE necessity,
PE difficulty and MT fluency scores, and ranking), with the last of the assessments, that
is adequacy, presenting higher scores than 3 of the remaining MT systems. In relation
to the objective assessments, D also obtained the highest HBLEU scores and
outperformed 3 of the remaining MT systems in terms of the number of edits needed
to get a fit-for-purpose translation. It was just in the PE time score where no
statistically significant differences could be found among the MT systems being

studied.

However, the study has several limitations, which gives scope for further research and
improvement. The first constraint is the number of participants. Increasing it would be
desirable to attain a more thorough evaluation, but this was approached as a test
previous to the main experiment (Ferndndez-Torné forthcoming) in which a small
sample of five participants was preferred to a subjective decision by the researcher. A
second restraint is the test data. Including different AD data sources, such as clips from
other film genres, series and documentaries, would also improve the reliability of the
test results. In relation to the experimental design, trying to further reduce fatigue in
participants by avoiding repetition inasmuch as possible would also be advisable.
Other automatic metrics apart from HBLEU and HTER could also be computed for the

sake of balancing automatic metrics and human assessments.
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Despite these limitations, this article has provided a methodological framework for the
evaluation of MT engines in the audiovisual translation field, and more specifically in
AD that can be replicated in the future. Needless to say that the study of MT in AVT,
and more specifically in AD, is in its infancy, and there are many research possibilities
to be explored. For instance, it would be interesting to prove if pre-editing the source
texts in the AD field would actually influence on the PE effort, as stated by O'Brien

(2010) in other translation domains.

It would also be interesting to see whether the professional profile of the participants,
that is having previous professional experience in MT PE or in AD creation, would have
an impact in the assessment and final selection of the MT system. As far as the PE
instructions are concerned, including the synchronisation (time-coding) and
adjustment of the post-edited AD units should also be taken into account, since it is an
essential part in AD. In this sense, the development of a PE tool with audiovisual

capabilities would actually be much recommended.

Additionally, it would be worth researching the performance of D compared to other
MT systems specifically trained with data belonging to the AD domain. As stated by
Groves, '[t]he quality of MT is highly dependent on the quality of the data used for
training' (2011, min. 5.20). Establishing an English-to-Catalan AD corpus would be
basic, for which as many English ADs as possible should need to have been previously
translated into Catalan. In the absence of such AD translations corpus, the translations

of the audiovisual products' scripts could be used to feed the MT systems.

All in all, the test has evaluated the quality of five MT systems by means of automatic
metrics and human assessments. Results show that there are clear quality differences
among the systems assessed and that D is the best rated in six out of the eight
evaluation measures used. This engine would therefore yield the best freely machine-
translated ADs in Catalan presumably reducing the AD process turnaround time and
costs when compared with the standard process of AD creation. This is what will be

researched in our next experiment.
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Appendixes

Table A.1. Selected clip for the test

pictures. She tilts her head to one side regarding

him thoughtfully.

AD Duration | Words | Characters
unit (seconds)
1 A professional camera rests on its tripod. A | 4.600 17 102
woman peering down through the viewfinder lifts
her head.
2 Dan sits stiffly on a stool in front of a screen. The | 4.240 16 88
beautiful photographer turns away.
3 Dressed all in black, Dan puts back his cigarette | 11.240 45 248
packet back in his jacket pocket and eyeing the
photographer, who is in her thirties, tall and slim,
with a chiselled large-featured face. He sits back
down. She studies him with a glint in her eye.
4 She smiles warmly. 1.040 3 18
5 She nods. Dan stares steadily at her unsmiling. As | 6.240 22 115
she turns away again he gets to his feet and
crosses the studio.
6 Dan looks at some of her photos, which hang on | 4.160 17 84
the walls. They are mainly of people.
7 Dan wanders back towards the stool and sits. 2.320 8 44
8 She looks coolly at him. 1.480 5 24
9 He straightens his back as she continues to take | 5.280 20 117
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10 He raises them again flashing a smile. The | 6.600 22 127
photographer steps purposefully towards him
and adjusts his tie. He looks up at her.
11 | She goes back to her camera and looks through | 5.040 22 113
the viewfinder at Dan. Then lifts her head to look
directly at him.
12 He stands. She raises the camera on the tripod. 2.200 9 47
13 Dan's piercing eyes dart to one side then fall on | 6.680 22 126
the photographer, who meets his gaze and smiles
softly, her eyes glistening.
14 | Her smile gone, she stands motionless, her eyes | 3.160 12 67

still fixed on him.
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Table A.2. PE necessity odds ratio (OR) table

Systems Pr> |t| OR

DvsA  <.0001 25.387

DvsB  <.0001 4.6533
DvsC  0.0004 3.4083

DvsE 0.0107 2.3646
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Table A.3. PE difficulty odds ratio (OR) table

System
> Pr>|t| OR
DvsA <.0001 13.5190
DvsB 0.0118 2.3635
DvsC 0.0082 2.4655
DvsE 0.0627 1.8882
EvsA <.0001 7.1582
EvsB  0.4958 1.2517
1.3057

EvsC

0.4182
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Table A.4. MT adequacy odds ratio (OR) table

Systems Pr>|t] OR

Dvs A <0001 18.7477
Dvs B 0.0102 2.3641
Dvs C 0.0279 2.0833
DvsE 0.3065 1.4054
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Table A.5. MT fluency odds ratio (OR) table

OR
Label Pr>|t| Estimate
Dvs A <0001 22.6552
Dvs B <.0001 4.3459
Dvs C 0.0001 3.2819
DvsE <.0001 3.5360
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Table A.6. Ranking odds ratio (OR) table

OR
Label Pr> |t] Estimate
Dvs A <0001 55.3710
Dvs B <0001 7.9808
Dvs C <.0001 3.5386
DvsE <.0001 6.2693
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Fernandez-Torné, A., Matamala, A. (2016). Machine Translation in Audio Description?

Comparing Creation, Translation and Post-editing Efforts. Skase, 9(1), 64-85.

Abstract

Machine translation has been proved worthwhile, in terms of time saving and
productivity gains, in technical and administrative translation domains. In order to
examine whether this also applies to audio description, an experiment comparing the
efforts of creating an audio description from scratch, of translating it manually from
English into Catalan and of post-editing its machine translated version has shown that
the objective post-editing effort is lower than creating it ex novo. However, the

subjective effort is perceived to be higher.

Keywords

Accessibility; audio description; audiovisual translation; machine translation; Catalan

language; post-editing effort

1. Introduction

The presence of audiovisual content in our society is increasing at a dramatic pace.
New ways of making this growing volume of audiovisual content accessible to all
audiences faster — and at lower costs, if possible — need to be researched and
developed, and the implementation of technologies in audiovisual translation (AVT)
seems to be the way forward, as it has already been proved efficient in other

translation domains.
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Machine translation (MT) is one of the technologies that is becoming common practice
in the professional translation arena (Koponen 2015, Daems et al. 2015), and
translators’ productivity gains using MT have been broadly demonstrated (Guerberof
2009; Plitt and Masselot 2010). MT with post-editing (PE) — that is, with a revision by a
professional — is already part of the workflow of many translation service providers
dealing with technical texts and also of public administrations aiming “to quickly check
the general meaning of incoming information” (European Commission n.d.). However,
“[t]he adoption rate of MT and PE processes naturally varies in different countries and
language pairs” (Koponen 2015: 3), and in translation domains, too. This is where
audiovisual translation in general, and audio description in particular, lags behind.
Audio descriptions, the translation of images into words addressed to an audience who
cannot access the visual content (Maszerowska et al. 2014), are nowadays generally
created independently in each language and are only seldom translated, being the

application of MT being non-existent to the best of our knowledge.

This article presents the results of an experiment in which MT was implemented in
audio description (AD) for the English-Catalan language pair. The experiment
compared the effort, both objective and subjective, in three different scenarios: when
creating an audio description in Catalan (AD creation), when translating an English
audio description into Catalan (AD translation), and when post-editing a machine-
translated audio description from English into Catalan (AD PE). Our ultimate aim is to
explore whether MT could be satisfactorily deployed in audio description, hence the
focus of the analysis is the comparison of AD PE in relation to AD creation, which is
currently the standard process. However, another possibility has also been taken into
account, i.e. human translation, a process already discussed in the literature in relation
to audio description (Matamala 2006, Jankowska 2013). Results in this regard are also

provided, although they are discussed to a lesser extent.

The article begins with an overview of related work. Next, the experimental set-up is
presented, with a thorough description of the participants, test data, effort assessment

methods, test development, and statistical methods used. In the following section, a
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comprehensive exposition of the results is presented and discussed, and finally,

conclusions are drawn while proposing directions for further research.

2. Related work

The application of MT to audiovisual content is still in its early stages. In recent
decades the EU has funded several projects dealing with the automatic generation of
subtitles and their translation into multiple languages both in media — MUSA (2002-
2004), eTITLE (2003-2005), SUMAT (2011-2014) and EU-BRIDGE (2012-2014) -, and
educational content —transLectures (2011-2014) and EMMA (2014-2016). Research has
also been carried out to assess the quality of machine-translated or post-edited
audiovisual translations such as subtitles (Armstrong et al. 2006; Volk 2009; Del Pozo
et al. 2014) and, more recently, voice-overs (Ortiz-Boix and Matamala 2015). However,
the implementation of MT in audio description has not yet attracted the attention of
many researchers, and only the ALST project (Matamala 2015) has ventured into the
topic, proving so far the feasibility of machine translating filmic AD in the Catalan-
Spanish language pair (Ortiz-Boix 2012). This article is part of that project, and focuses
on comparing the effort involved in generating an AD when using different methods.
That is why this section will succinctly describe previous research in post-editing effort,

placing special emphasis on its measurement.

The general framework used in many studies to assess post-editing effort is Krings’
(2001) proposal. Krings differentiates between temporal, technical and cognitive
effort. Temporal effort is the total time spent on post-editing a text, technical effort
refers to the operations carried out to post-edit the text, and cognitive effort applies to
the mental processes involved in identifying errors in raw machine-translated texts and

in deciding on the necessary steps to correct them.

Measuring temporal effort is straightforward. Technical effort can also be directly
observed by using methods such as key-logging technologies (Guerra 2003, Tatsumi
and Roturier 2010). However, cognitive effort is not directly observable. Krings (2001)

used think-aloud protocols to determine cognitive effort, but he noticed that this
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method affected the total process time. Other technologies, such as key-logging
(O’Brien 2004) and eye-tracking (O’Brien 2011, Carl et al. 2011), have successfully been
used, since they allow subjects’ behaviour to be recorded unobtrusively in real time.
Pauses have been considered a key indicator of cognitive effort. Indeed, in writing
research pauses are “assumed to provide us with a window to the cognitive processes
underlying language production” (Wengelin 2006: 108, cited in Chukharev-Hudilainen
2014: 64), and they are usually computed, particularly their frequency, duration and
position. Lacruz, Denkowski and Lavie (2014) state that both average pause ratio (APR),
i.e. the average time per pause divided into the average time per word, and pause to
word ratio (PWR), i.e. the number of pauses divided into the number of words,
correlate well with cognitive effort: the lower the APR and the higher the PWR, the

higher the levels of cognitive effort.

Most of the research carried out so far in this area has focused on technical
documents, since this is where machine translation is more extensively used. In the
field of audiovisual translation, studies on post-editing effort are more limited: De
Sousa, Aziz and Specia (2011) compare the temporal effort involved in translating
subtitles from English into Brazilian Portuguese compared to post-editing draft
versions produced using translation tools, both MT and TM. Results show that
“translating from scratch consistently takes 70% longer than post-editing the same
sentence” (ibid.: 5). On the other hand, Ortiz-Boix and Matamala (forthcoming)
compare the effort involved in translating wildlife documentary excerpts compared to
post-editing them. Their results seem to indicate that post-editing may imply less
effort than translating, although statistically significant results are not achieved in all

parameters under analysis.

3. Methodology

This section describes methodological aspects such as the selection of participants, the
test data, the measurement tools, the test development, and the statistical methods.
The whole procedure was approved by the Ethics Committee of the Universitat

Autonoma de Barcelona.
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3.1. Participants

The participants’ profile was controlled to avoid high variability which could distort the
results of the test. Volunteers were recruited from among native Catalan-speaking

students of an MA in AVT.

Fourteen participants took part in the experiment, but for technical reasons only the
results of twelve could be used. It should also be noted that one task of one participant
was not adequately recorded (translation of clip A), but since the other data were

available they were included in the analysis.

Two participants were male (17%), and ten were female (83%), with a mean age of
25.8 years. All but one had a BA in Translation and Interpreting and all of them finished
their MA in Audiovisual Translation in June 2014, when the test took place. They had
the same experience as far as AVT and AD creation was concerned: only as students

had they translated audiovisual products and created ADs.

In relation to their attitude towards translating ADs and of post-editing machine-
translated ADs, participants showed a general negative prejudice towards post-editing
machine-translated ADs. Prior to the test, when presented with the statement
“Machine translating ADs created in other languages and post-editing them

III

conveniently is useful” and asked to express their level of agreement on a 5-point
Likert scale (1 being “strongly disagree” and 5, “strongly agree”), two participants
(16.6%) chose 1, six participants (50%) chose 2, and four participants (33.3%) chose 3.
When the statement presented was “Translating ADs created in other languages is
useful”, only one participant selected 2 (8.3%), seven selected 3 (58.3%) and four
participants (33.3%) selected 4, indicating a more positive attitude towards human
translation. When asked to comment on their choices, they argued that MT plus PE

would lack naturalness, would convey more calques, and the task itself would often be

as time-consuming as creating an AD from scratch.
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3.2. Test data selection

Three clips from the film Closer (2004, directed by Mike Nichols) were chosen as test
data. This film was selected for various reasons. First, since this experiment was part of
a wider project in which other technologies such as speech recognition (SR) (Delgado,
Matamala and Serrano 2015) and text-to-speech (Fernandez-Torné and Matamala
2015) were tested in AD, a film both in English and in Catalan (dubbed version), with
AD in both languages, was required. Secondly, a film with a non-specific genre
addressed to adults was favoured, so that children films were considered out of scope,
and a film within a ‘miscellaneous’ category according to the classification by Salway et

al. (2004) was searched for.

The clips’ duration was established at approximately three minutes to minimise
participants’ fatigue, as they would have to create, translate and post-edit three
different AD excerpts in just one session. The number of words included in the AD to
be translated was also controlled to balance the test duration, so that in no case would
the translation and post-editing take longer than one hour. Neutral clips in terms of
content were chosen in order to avoid any potential distraction or offense to the
participants. Finally, clip excerpts from the development of the plot, rather than the
beginnings, were chosen as specific constraints are generally to be found in terms of

AD creation at the beginning of a film (Remael and Vercauteren 2007).

For each clip three versions were available: (1) for the AD creation, the audiovisual
Catalan dubbed version of the excerpts; (2) for the human translation task, the
audiovisual Catalan dubbed version with the audio description in English provided as
written text with time codes. This AD corresponds to the one included in the
commercial DVD released in 2005; (3) for the AD PE task, the audiovisual Catalan
dubbed version with the audio description in English, provided as written text with
time codes, plus the machine translation generated by Google Translate of the English
AD, also provided as written text with time codes. Google Translate was chosen as the
best free online engine available in the chosen language pair and domain in a pre-test

(Fernandez-Torné forthcoming).
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3.3. Assessment measures

Following Krings (2001), effort was split up into three categories: temporal effort,
technical effort, and cognitive effort. Even though this classification was designed for
the assessment of effort in post-editing tasks, it was also deemed adequate for
evaluating creation and translation efforts, since they can all be considered
comparable indicators of text production, as explained by Dam-Jensen and Heine
(2013). According to the authors, there are three types of text production, i.e. writing,
translation and adaptation, which relate differently to pre-existing texts. In this sense,
adaptation — post-editing in our case — “can be seen as an ‘intermediate type’ as it
depends on a source text (or more than one), as does translation, but involves a shift
in text type by means of paraphrasing, revising or summarizing” (Dam-Jensen and

Heine 2013: 92).

Although “post-editing time, a simple and objective annotation, can reliably indicate
translation post-editing effort in a practical, task-based scenario” (Specia 2011: 73) and
can also be seen “as a way to assess some of the cognitive effort involved in post-
editing” (Koponen et al. 2012: 1), effort was assessed by measuring several parameters

from each category, namely:

* Temporal effort: total process time, time spent in Subtitle Workshop.

* Technical effort: keyboard actions (including total character types and other
keystrokes), mouse actions (including clicks, movements and scrolls), switches
keyboard to mouse, and total window transitions.

* Cognitive effort: total pause time, mean pause time, number of pauses and PWR.

All these elements were automatically recorded by the key-logging tool InputLog
5.2.01 (Leijten and Van Waes 2013), and are referred to in the analysis as objective

effort.

The total process time was measured to determine the temporal effort. An additional
indicator was the time spent in the software where the actual creation, translation or

post-editing took place: our belief is that the less the time spent in Subtitle Workshop,
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the more temporal effort involved in searching for information or solving doubts on

the Internet.

Regarding the technical effort, both keyboard actions (itemising total characters typed
and other keystrokes) and mouse actions (differentiating between clicks, movements
and scrolls) were calculated. Although deletion and insertion operations are
considered to be direct indicators of technical effort (Krings 2001: 179), they could not
be recorded in the selected software. Instead, switches from keyboard to mouse and
total number of window transitions were computed, as these are also operations

made during the process.

Concerning cognitive effort, PWR was calculated as the main indicator of cognitive
effort in post-editing (Lacruz, Denkowski and Lavie 2014). Other aspects related to
pauses —total pause time, number of pauses, mean pause time — were also assessed,
as pauses have been found to be good indicators of cognitive demand, not only in
writing research but also in translation (Lacruz, Shreve and Angelone 2012). It must be
highlighted at this point that O’Brien (2006) did not find significant evidence to prove
that pauses are actually related to cognitive effort in post-editing, but since they have
largely been proved to correlate well with cognitive load in both written and spoken
language production and translation research, they were considered in the present
study, where they are defined as any scriptural inactivity of more than 300 ms (Lacruz,

Denkowski and Lavie 2014).

Apart from these objective measures, it was considered interesting to assess the
participants’ subjective effort, similar to what De Sousa, Aziz and Specia (2011) did.
Data on participants’ perceived effort and opinions were gathered via a questionnaire
administered after each task, and was compared to the participants’ expected effort

and opinions, gathered also via a questionnaire.

3.4. Questionnaire design

A profile questionnaire (PQ) was designed to gather personal information on

participants, such as age, sex, and level of education.
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A general questionnaire (GQ) was developed to gather the participants’ attitudes to
post-editing and translating audio descriptions, and their opinions on various aspects
both before performing the test (expectations) and after having performed it
(perceptions). The GQ included four statements for each of the tasks under analysis
(AD creation, AD translation, AD PE) to which participants had to indicate their level of

agreement on a 10-point numerical scale:

* Rate the tasks according to the effort you think they will involve for you
* Rate the tasks according to how much you think they will impair creativity
* Rate the task according to how much you think they will be boring

* Rate the task according to the quality you think they will achieve

A slight variation was included in the GQ to be administered after the experiments:
verb tenses were changed from “will involve” to “have involved”, and an additional

open field to justify their choices was added.

As can be seen from the previous statements, the issues under analysis relate to effort,
creativity impairment, boredom, calque conveyance, and output quality, as these are
aspects often mentioned in relation to post-editing. Subjective ratings were deemed
important not only to complement objective data, but also to check whether their
expectations on the tasks were met and to examine whether their attitudes towards

any of the tasks changed once they had performed them.

Three post-task questionnaires (PTQ) were also designed to obtain data on the
participants’ views immediately after performing each of the tasks. A first set of
guestions asked participants to rate their level of agreement with a series of
statements on a 5-point Likert scale, including an open field for comments. The

statements read:

a. Inthe AD creation PTQ:
* The clip was easy to audio describe.

b. Inthe AD translation PTQ:
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* The source text was easy to translate.

* The clip was easy to audio describe departing from the original AD.

c. Inthe AD PE PTQ:

* The clip was easy to audio describe departing from the MT AD.

* The machine-translated text was easy to post-edit.

* The machine-translated text required no post-editing.

* The machine-translated text was fluent Catalan.

¢ All the information in the source text was present in the machine-translated

text.

Additionally, in the AD translation and in the AD PE PTQ, a question specifically asked
whether there were any elements participants had had to adapt from the departure
text (be it the English AD or the MT output) and, if so, which. Possible answers
included “amount of information”, “length of descriptions, “frequency of

descriptions”, “number of incomplete sentences (with no verb)”, “register (too formal

or too colloquial”), and also an open field.

As can be seen from the previous statements, some of them allowed for an easy

comparison between tasks, for instance in terms of ease.

3.5. Test development

The experiment was carried out in a controlled environment (laboratory conditions),
following a within-subjects design. A pilot test allowed improvements to the

experimental design.

The experiment was divided into two parts. In the first part participants were asked to
fill in the PQ and the GQ. They were then requested to watch the Catalan dubbed
version of the film Closer from beginning to end uninterruptedly, so that they all had

the same contextual information. Then there was a 30-minute break.
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In the second part of the experiment, they were asked to create the Catalan AD, to
translate the English AD into Catalan and to fully post-edit the English to Catalan

machine-translated AD of the three three-minute-long excerpts.

The instructions for the AD creation stated that they should deliver a Catalan audio
description according to the Catalan AD style. As for the AD translation, they were told
that an English AD with spotting (time coding of the AD units) would be given to them
and their task was to create a Catalan AD, modifying time-codes and AD units if
needed. They were told that they should adapt the original AD to the Catalan AD style,
which should fit with the Catalan dubbed version provided. The same instructions
were used for the AD PE task. Moreover, the following specific guidelines inspired by
the works of O’Brien (2010), TAUS and CNGL (2010), Specia (2011), De Sousa, Aziz, and
Specia (2011) and Housley (2012) were included for PE:

¢ Perform the minimum amount of editing necessary to make the AD translation
ready for voicing retaining as much raw translation as possible

* Aim for grammatically, syntactically and semantically correct translation.

* Ensure that no information has been accidentally added or omitted.

* Ensure that the message transferred is accurate.

* Ensure that key terminology is correctly translated.

* Basic rules regarding spelling, punctuation and hyphenation apply.

The order of the tasks and clips was balanced across participants. Participants were
asked to perform all three tasks using Subtitle Workshop 2.51
(http://subworkshop.sourceforge.net/index), a software they were all familiar with.
Although it is a subtitling software, Subtitle Workshop was chosen because it includes
an integrated video player and allows inserting or editing time codes where

appropriate for the synchronisation of the audio description.

After performing each task, a PTQ was administered to all participants. Once all tasks
were finished, they were asked to complete the GQ, as described in the previous sub-

section.
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3.6. Statistical methods

Descriptive statistics (mean, median, standard deviation, minimum and maximum)
were computed for all quantitative variables. A bivariate analysis was performed to
determine the relationship between each variable and the task being performed. For
the comparison of the tasks, a repeated measures model was used, taking into account
that each participant had performed all three tasks. All results were obtained using
SAS, v9.3 (SAS Institute Inc., Cary, NC, USA). For the decisions, significance level was
fixed at 0.05.

4. Results and discussion

This section presents and discusses the results in the three tasks under analysis: AD
creation, AD translation, and AD PE. Objective effort results are presented first,
followed by the analysis of subjective effort and participants’ views. When differences
between tasks are statistically significant, it is explicitly mentioned in the discussion.
Non-statistically significant data are also provided because they may illustrate relevant

differences in the processes.

4.1. Objective effort

4.1.1. Temporal effort

Mean total process times for the AD creation and AD PE tasks were quite close to each
other: 2,696.880 seconds (44.95 minutes) was the mean total process time for AD
creation, whereas 2,666.695 seconds (44.44 minutes) was the total for the AD PE task.
Although the figure for AD translation was higher (2,919.641 seconds, i.e. 48.66

minutes), there were no statistically significant differences among the three tasks.

The amount of time spent in Subtitle Workshop, where the actual task was to be
performed, was also calculated. AD PE and AD translation presented a closer mean
time (2,238.552 seconds, i.e. 37.31 minutes, and 2,245.303 seconds, i.e. 37.42

minutes, respectively) spent on the software, and for AD creation the time spent was
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only slightly higher (2,415.218 seconds, 40.25). Again, the difference was not

statistically significant.

When calculating relative values (see Figure 5.1), it was observed that in AD creation
participants spent 90% of the time in Subtitle Workshop, which means it was the task
requiring less research on the Internet, whereas AD translation was the task requiring
most time outside Subtitle Workshop (33%). Post-editing was somewhere in between,
dedicating 84% to the Subtitle Workshop and 16% to searching the Internet. These
results can be seen as a logical consequence of the processes associated with each
task: while AD can be considered a creative and introspective task, translation is
usually associated with dictionary searches and online consultations. On the other
hand, PE mainly implies rewording, word reordering and error correction, which do not

necessarily involve as many Internet searches.

100%
90%
80%
70%
60%

0 H Time spent outside
°0% Subtitle Workshop (s)

40% ® Time spent in Subtitle
30% Workshop (s)

20%
10%

0% T .
AD creation AD MT AD PE
translation

Figure 5.1 Time spent inside and outside Subtitle Workshop

Globally, although differences were not statistically significant, AD post-editing was the
task that presented the lowest total process time and therefore, the least temporal

effort.
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4.1.2. Technical effort

Taking all keyboard actions as a whole, AD creation rendered the highest number of
keyboard actions, with an average of 2,948.417. AD translation had an average of
2,656.545 actions, while AD PE presented only 1,973 actions on average. However,

only the difference between AD creation and AD PE was statistically significant.

When only the total number of characters typed (including spaces) was taken into
consideration, AD PE showed a significantly lower number of characters than the other
two tasks: a mean total number of 885.083 characters typed against 1,520 for AD
creation and 1,763.727 for AD translation. As for the rest of keystrokes, AD translation
showed the lowest number of keystrokes on average, with only 892.818, followed by
AD PE (1,087.917) and AD creation (1,428.417). Even though the results for AD
creation were higher, there were no statistically significant differences between any of

the tasks.

Mouse actions presented quite similar mean figures: 1,473.667 for AD creation,
1,556.583 for AD PE and 1,666.545 for AD translation. In this respect, clicks and
movements did not show significant differences either, but scrolls did (see Table 5.1).
AD creation (23.417 scrolls on average) was statistically lower than both AD translation

(65 scrolls) and post-editing (58.667 scrolls).

Concerning the number of switches from keyboard to mouse, all means ranged from
209 to 232, showing no statistically significant difference. It was in the total number of
window transitions that significant differences were to be found again: AD translation
presented a statistically higher number of transitions (209.727) than AD creation
(99.167), but not AD PE (141). This result is in line with the distribution of time spent
inside and outside Subtitle Workshop: AD creation was the task which spent
proportionally more time in Subtitle Workshop and it was also the task showing the
lowest amount of transitions, with the post-editing task falling between AD creation

and AD translation.
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Globally, in relation to technical effort, post-editing was statistically the least keyboard
intensive task, with significantly the lowest number of characters typed, in accordance
with O’Brien’s (2010) findings. It was also the task entailing fewer mouse clicks and
fewer switches from keyboard to mouse, while the rest of the values were not the
highest for the three tasks in any case. All this seems to indicate that post-editing is the

task involving less technical effort.
4.1.3. Cognitive effort

Concerning the mean total pause time, post-editing showed the lowest mean total
pause time (1,394.345 seconds, i.e. 23.24 minutes), followed by AD translation
(1,504.525 seconds, i.e. 25.08 minutes) and AD creation (1,625.437 seconds, i.e. 27.09
minutes). AD PE also presented the lowest mean number of pauses (961.083),
although both AD creation and AD translation were not far away from that figure,
presenting a very similar mean number of pauses (1,031.583 and 1,035.091,
respectively). The mean time of such pauses did not differ much either: while AD PE
presented the lowest mean pause time (1.505 seconds), AD translation had a mean
pause time of 1.514 seconds and AD creation, of 1.724 seconds. No statistically

significant differences were found in any of these items.

In connection with the pause to word ratio (PWR), AD PE showed a statistically lower

mean ratio (4.081) than AD creation (6.009), but not AD translation (4.591).

It was deemed interesting to see whether the distribution between the time spent
pausing and the time devoted to active writing diverged from task to task. AD creation
seemed to be assigning more time to pauses (60.27%), while AD translation and post-
editing devoted just a little more than half of the time to pausing (51.53% and 52.29%
respectively) (see Figure 5.2). Even though the difference was not significant, it is
important to highlight that the task of creation involves more pausing than writing,

which might be an indicator of a higher cognitive effort.
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Figure 5.2 Distribution of pausing and writing during each task

All these data seem to indicate that post-editing was the least effort-involving task,
especially if we focus on a key indicator such as PWR: AD PE presented the lowest
number of pauses and the highest number of words, resulting in the lowest PWR,
which is associated with low levels of cognitive effort. Conversely, AD creation seems

to be the most demanding cognitively. Table 5.1 presents an overview of objective

results.
AD post-
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(44.95 (48.66 (44.44
+ minutes) minutes) minutes)
o
@
© time spent in Subtitle
3 2,415.218 2,245.303 2,238.552
= Workshop (seconds)
2
(40.25 (37.42 (37.31
minutes) minutes) minutes)




169

Article 3: MT in AD? Comparing creation, translation and PE efforts
keyboard actions 2,948.417 2,656.545 1,973.000
total number of characters

1,520.000 1,763.727 885.083
typed (including spaces)
other keystrokes 1,428.417 892.818 1,087.917
mouse actions 1,473.667 1,666.545 1,556.583
E left clicks 615.333 616.364 567.000
(]
g
‘= right and middle clicks 3.833 4.727 2.500
S
2
movements 831.083 980.455 928.417
scrolls 23.417 65.000 58.667
switches from keyboard to
231.333 223.182 209.583
mouse
window transitions 99.167 209.727 141.000
total pause time (seconds) 1,625.437 1,504.525 1,394.345
(27.09 (25.08 (23.24
%’ minutes) minutes) minutes
@
.fz: number of pauses 1,031.583 1,035.091 961.083
o mean pause time (seconds) 1.724 1.514 1.505
pause to word ratio 6.009 4,591 4.081

Table 5.1 Overview of objective effort assessment results

4.2. Subjective effort and participants’ opinions

Beyond objective effort, this research aimed to go a step further and gather data on

participants’ subjective views on effort and other relevant aspects. First of all, a

comparison of the replies to the GQ, before and after the experiment, is presented,
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focusing first on effort and then on other items such as the degree of creativity
impairment each task involves, boredom, calque conveyance, and final quality.
Secondly, the participants’ opinions after each task are analysed, adopting a

contrastive approach where possible.
4.2.1. General questionnaire responses

Quantitative data on the participants’ expected effort (prior to the tasks) and
perceived effort (after the task) was gathered through a questionnaire, which included
also an open field to justify their choices in its post-task version. Opinions on other
aspects were also gathered. Table 5.2 shows the means and medians obtained for each
item under analysis before and after performing the tasks, on a 10-point scale where 1
is the lowest value. In the case of final quality, however, it must be clarified that “best

quality” was number 1 whilst “worst quality” was number 10.

AD creation AD translation AD post-editing

Pre Post Pre Post Pre Post

Effort involved Mean 8.25 7.17 6.17 5.58 6.50 7.50
Median 8 7 6 6 6 8

Creativity Mean 3.09 3.82 7.45 7.27 8.45 9.36
impairment Median 3 4 8 7 9 10

Boredom Mean 2.09 1.82 4.18 4.18 6.73 7.27
Median 2 2 4 4 6 8

Calque Mean 1.25 2.00 5.25 5.42 6.93 8.33
conveyance Median 1 1.5 5 5 7 9

Final quality Mean 1.67 2.58 2.75 3.25 4.83 5.08
Median 2 2 2.5 3 4.5 5

Table 5.2 Comparison of opinions before and after the experiment
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Results indicate that participants expected AD PE to be the task that would impair their
creativity the most and would convey more calques. They also expected it to be the
most boring task, and the one delivering the worst output quality, and involving more
effort. However, in terms of effort, once the experiment was finished, both AD
creation and translation were perceived as involving less effort than expected
(mean=8.25 and 6.17 prior to the test to 7.17 and 5.58 after the test), while PE AD
showed the opposite trend (6.50 changed into 7.50), becoming the task involving more
effort according to our sample of participants. Regarding the other indicators, they all
showed a clear evolution towards worse PE ratings after performing the task. This was
also the case for most indicators in AD creation and AD translation, except for
creativity impairment in AD translation (7.45 prior to the test, 7.27 after), and
boredom in both AD translation (4.18 both prior and after the test) and AD creation
(2.09 into 1.82). One possible explanation for this trend is the lack of experience of our

participants.

As regards open questions that provide qualitative data, the fact that time codes were
already given to participants both in the translation and post-editing tasks was often
stressed as an advantage as far as effort was concerned, but the poor quality of the
machine-translated text was seen as a drawback since “while a few sentences were
translated correctly, most of them had mistakes or the structure needed changes”
(Participant 3). Qualitative answers also reinforced the idea of post-editing being the
most creativity-impairing task as it imposes “a constraint to the final text” (Participant
7). However, some participants pointed to the instruction indicating them to keep as
much raw MT text as possible as the reason behind this creativity impairment rather
than the actual usage of MT, which comes to show the importance and impact of

instructions not only in the research arena but also in the professional world.

In connection with the degree of boredom of the tasks, responses reasserted that
“[t]he AD creation task is the least boring task” (Participant 5) since “the more creative
you can be, the less boring the activity will be” (Participant 7), which seems to indicate

they enjoyed it more, although enjoyment was not directly assessed in the
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guestionnaire. They also agreed in terms of conveying calques that “[i]n both the
translation and the MT AD post-editing you risk to use [sic] calques because you do not
create a new text, but depart from a source text in a foreign language” (Participant 9),
and that “MT AD lacks quality because the audiodescriber [sic] departs from a text

which is not perfectly translated” (Participant 9).

On the basis of the above, it seems that post-editing was the task involving the most
subjective effort of all and presenting more drawbacks, which contrasts with objective

data analysed previously.
4.2.2. Post-task questionnaires analysis

One of the questions included in all three post-task questionnaires assessed how easy
participants felt a particular task was, immediately after performing it. Although not
explicitly mentioning effort in the statement, this measure can somehow be linked to
the effort participants perceived in the task. Figure 5.3 shows how many participants
selected a specific value on a 5-point Likert scale for each task, 1 being “strongly

disagree” and 5 being “strongly agree”.

8
7
6 . .
& The clip was easy to audio
5 describe departing from the
machine translated AD.
4 The clip was easy to audio
describe departing from the
3 original AD.
E The clip was easy to audio
2 describe.
1

Figure 5.3. Self-reported ease of audio description in each scenario
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The frequency chart indicates a higher variability in the answers for the post-editing
task, ranging from 1 to 5 with the same number of participants selecting 2 and 4 (four
participants), for instance. Regarding translation, the chosen values range from 3 to 5,
showing that participants find it an easy task in a more unified way. Despite
participants not having been trained in translating audio descriptions, they have a
strong background and translation training, and this possibly affects the results. Finally,
regarding AD creation, the vast majority selected 4 (7 out of 12), proving again that
this is viewed as an easier task compared with post-editing, despite having only taken
one course on audio description at MA level. When mean and median values are
considered, the results are the following: AD creation (mean=3.75, median=4), AD
translation (mean=4.08, median=4), AD PE (mean=3.17, median=3.5). Two additional
statements looked further into the ease of the task: on the one hand, participants
were asked their level of agreement with the statement “The source text was easy to
translate”, obtaining a mean value of 4.08 and a median of 4. When the same
formulation was used for post-editing (“The machine-translated text was easy to post-
edit”), the values were 2.67 and 2.5, respectively. This proves again how translation is
perceived as an easier task than post-editing, at least when referring to the texts
provided in the experiment. Needless to say that many factors can impact on these
results: on the one hand, previous training of the participants; on the other, the quality
of the machine translation output. In this regard, when participants were asked to
report their level of agreement with the statement “The machine-translated text
required no post-editing” on a 5-point Likert scale, values were almost the lowest
possible (mean= 1.08, median=1). In response to the sentence “The machine-
translated text was fluent Catalan”, the mean was 1.75 and the median was 2, and
figures were slightly higher when assessing the statement “All the information in the

source text was present in the machine-translated text” (mean=3.25, median=3.5).

5. Conclusions

This article has presented an experiment in which the efforts of creating an AD,

translating an AD and post-editing a machine-translated AD were compared, with the
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ultimate aim of exploring whether machine translation could be satisfactorily deployed
in audio description. After presenting an overview of the current state of the art, and

describing the experimental design, results were discussed.

Post-editing is generally considered to be faster than human translation (Daems et al.
2015: 31), and many existing experiments prove this (de Sousa, Aziz and Specia 2011,
Koglin 2015). In our test, despite being the fastest option, the differences are
extremely low: on average post-editing takes only four minutes less than translating,
and the difference between post-editing and creating an AD is just a few seconds.
However, other indicators tend to present wider differences, and both technical and
cognitive effort seem to be less demanding in post-editing. Moreover, even though no
statistically significant differences were found in most cases — probably due to sample
size limitations —, post-editing is usually the task displaying the most homogeneous
results and, therefore, less variability, which makes the mean values obtained more
reliable. It would therefore seem that implementing machine translation for audio
description may be a feasible solution, or at least one which merits further

investigation.

Nonetheless, if subjective effort assessments are to be considered, post-editing is
generally expected to be the most demanding task in terms of effort, an idea that is
reinforced once the task is performed, when the effort perception has the lowest
value. This is in sharp contrast with objective data, and makes us think of the need to
carry out studies which not only provide numerical data on already established
indicators that can be objectively measured but also gather feed-back from users. New
technological solutions cannot only be measured in terms of time or productivity, and
this also applies to a possible implementation of machine translation in the audio

description field.

Due to its exploratory nature, this experiment has several limitations, opening the
door to further research. First of all, as already stated above — and despite it being

common practice in this kind of research (Temizdz 2012) —, the small sample size does
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not allow statistically robust conclusions to be drawn. A larger sample would allow for

sounder extrapolations to be made.

Secondly, the participants’ profile has undoubtedly had an impact on the results. It was
decided to use postgraduate students from the same MA programme in order to
ensure a uniformly comparable sample. It remains to be seen what would happen if
more experienced translators, post-editors or audio describers were selected for the
test rather than AVT students. One could hypothesise that time spent on the tasks by
professionals compared with novices would be lower, as demonstrated by Moorkens
and O’Brien (2015), but, as the same authors point out, professional attitudes towards
technology may be more negative. Additionally, it would be interesting to find out
whether there would be any differences between professionals with different profiles
(audio describers, translators, post-editors), as it would be considerably more difficult

to find professionals with completely comparable experience in these three fields.

Thirdly, evaluating the output quality, not just the process, as in this paper, would be a
necessary next step. Assessing the output for the three scenarios under analysis, both
by experts and by end users — mainly blind and visually impaired audiences —, would

undoubtedly offer more information on this topic.

Finally, it would be worthwhile replicating the same experiment with other data sets
and language pairs, to get a wider overview of the possibilities of machine translation
in this new field. Many research possibilities emerge, but this paper can be considered

a first step in a rather under-researched topic in the field of audiovisual translation.
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Chapter 6. Summary






6 Summary

This PhD thesis explores the application of technologies to the audio description field
with the aim to semi-automate the process in two ways. On the one hand, text-to-
speech is implemented to the voicing of audio description in Catalan and, on the other
hand, machine translation with post-editing is applied to the English audio descriptions

to obtain Catalan AD scripts.

In relation to TTS, a selection of available synthetic and natural voices in Catalan (5
masculine ones and 5 feminine ones for each category) is assessed by means of a self-
administered questionnaire mainly based on the ITU-T P.85 Standard Mean Opinion
Score (MOS) scales for the subjective assessment of the quality of synthetic speech.
Thus, participants assess the voices taking into account various items (overall
impression, accentuation, pronunciation, speech pauses, intonation, naturalness,
pleasantness, listening effort, and acceptance). The voices obtaining the best scores
for each category are then used to assess the reception of text-to-speech audio
descriptions compared to human-voiced audio descriptions by blind and visually
impaired persons. Both quantitative and qualitative data obtained show that the
preferential choice of blind and partially sighted persons is the audio description
voiced by a human, rather than by a speech synthesis system since natural voices
obtain statistically higher scores than synthetic voices. However, TTS AD is accepted by
end users (94% of the participants) as an alternative acceptable solution, and 20% of
the respondents actually state that their preferred voice from the four under analysis

is a synthetic one.

As regards MT, a selection of five available free online machine translation engines
from English into Catalan is evaluated in order to determine which is the most suitable
for audio description. Their raw machine translation outputs and the post-editing
effort involved are assessed using eight different scores, including human judgments
(PE time, PE necessity, PE difficulty, MT output adequacy, MT output fluency and MT

output ranking) and automatic metrics (HBLEU and HTER). The results show that there
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are clear quality differences among the systems assessed and that one of them
(Google Translate) is the best rated in six out of the eight evaluation measures used.
Once the best performing engine is selected, the effort, both objective and subjective,
involved in three scenarios is compared: the effort of creating an audio description
from scratch (AD creation), of manually translating an audio description (AD
translation), and of post-editing a machine-translated audio description (AD PE). The
results show that the objective post-editing effort is lower than creating an AD ex novo
and manually translating it, although the subjective effort is perceived to be higher for

the post-editing task.



Chapter 7. Conclusions






7 Conclusions

As the demand for audio description is likely to grow in Europe due to the aging
population and increasing legislation in media accessibility, alternative ways of
creating and voicing AD need to be researched. It is within this framework that this
thesis has investigated the semi-automatisation of the current AD process through the

application of two mature technologies.

With this idea in mind, this thesis set two main objectives.

First, in relation to the recording of the AD, the implementation of TTS wanted to be
explored by studying the reception of Catalan text-to-speech audio descriptions by
blind and visually impaired persons, compared to traditional human-voiced audio
descriptions. Taking into account that TTS is widespread in other fields such as screen
readers, audiobooks, and GPS navigation devices, and that positive feedback was
received from users in other languages, it was deemed that this research in Catalan

was necessary.

In order to achieve this objective, a specific goal was set, i.e. to assess a selection of
available synthetic and natural voices in Catalan, so as to determine which were the
most adequate for the purposes of our research. To fulfil this aim, a methodological

framework for the evaluation of voices needed to be developed.

Two hypotheses linked to this part of the research were proposed:

H1. Blind and visually impaired persons will accept text-to-speech audio descriptions.

H2. Blind and visually impaired users will prefer human voiced audio descriptions

compared to text-to-speech audio descriptions.

Second, regarding the writing of the AD script, the implementation of MT with PE also
wanted to be explored and so the inclusion of English-Catalan machine translation
systems in the process of AD creation was researched. The processes of AD human

creation and human translation were compared to the post-editing of MT AD,
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focussing specifically on the effort involved in each process. This is especially relevant
in a context in which the use of machine translation is expanding, as proved by the

many EU-funded projects particularly in the subtitling domain.

In order to meet this main objective, a specific goal was established, namely to assess a
selection of available free online machine translation engines from English into
Catalan, so as to determine which one was the most adequate for our purposes in

audio description.
Linked to the research on MT, two hypotheses were put forward:

H3. The effort of post-editing a machine translated audio description will be lower

than that of creating an audio description from scratch.

H4. The effort of post-editing a machine translated audio description will be lower

than that of translating it manually.

This chapter unfolds the most relevant findings of the studies performed and analyses
whether the objectives are fulfilled while validating or refuting the hypotheses,
differentiating between the studies around text-to-speech (section 7.1) and the
research on machine translation as applied to audio description (section 7.2). Finally, it

includes a section devoted to new pathways for future research (section 7.3).

7.1  Text-to-speech in audio description

For the evaluation of voices a quasi-experiment was designed following a quantitative
research strategy and a within-subjects approach, as well as using questionnaires as
the research method. Establishing the methodological framework for the evaluation
protocol included various aspects. After deciding the number of voices to be assessed
for each category (synthetic masculine, natural masculine, synthetic feminine and
natural feminine), the particular voices to be used were selected from the available
synthetic ones in Catalan and from volunteer voice talents in the case of the natural

ones. It was decided that two different speech samples (one per genre) would be used
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aking into account the experiment’s design. The preparation of the speech samples for
the specific assessment of voices in the AD application also implied determining the AV
product from which to extract the AD units, the number of AD units per sample, the

selection of the AD units, and the order of the AD units in each sample.

Regarding the elaboration of the questionnaires, it entailed selecting the items to be
assessed and defining the order of presentation of the items, the question
formulation, the answer labelling, the questionnaire delivery mode, and the data
collection system. Based mainly on the ITU-T P.85 and P.800 recommendations, which
develop methods for the subjective assessment of the quality of speech voice output
devices, and later modified versions proposed by other authors (Viswanathan &
Viswanathan, 2005; Hinterleitner et al., 2011; Vazquez & Huckvale, 2002), eight items
were chosen to constitute the questionnaire used in the test, namely general
impression, accentuation, pronunciation, speech pauses, intonation, naturalness,
pleasantness, listening effort and acceptance. All these items were assessed on a 5-

point scale, for which a mean opinion score (MOS) was calculated.

As for the participants, the sampling method, the sample size and the inclusion criteria
for the sampling population to be recruited were established. Finally, the listening

order of the speech samples was arranged.

The analysis of the quantitative data resulted in the selection of two synthetic and two
natural voices (one best-rated for each category and genre): A (Laia, by Acapela) and H
(Oriol, by Verbio) as artificial voices, and D (Belén Roca, a female professional voice
talent) and H (Aria Paco, a male voice talent student) as natural voices. These four
voices were then used to compare the reception of Catalan TTS and human-voiced
audio descriptions by means of another within-subjects quasi-experiment involving
blind and visually impaired patrons. Accordingly, end users assessed the quality of the
four intervening AD voices as they perceived them using the same eight mean opinion

score scales as in the pre-test.
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The quantitative data gathered showed that natural voices obtained the highest mean
scores. However, the results for the synthetic voices were very close to those of
natural voices. Actually, all mean scores of the synthetic voices were above 3.1,
reaching 4.313 in the accentuation of the synthetic male voice and 4.284 for the
pronunciation of the feminine synthetic voice. All the median scores of both the
natural and synthetic voices were between 3.0 and 5.0. Both natural voices obtained
4.0 in pleasantness and 5.0 in overall impression, accentuation, listening effort,
naturalness, pronunciation and speech pauses, with the male natural voice getting
higher scores than its feminine counterpart (5.0 vs 4.0) in acceptance and intonation.
This shows how even a natural voice may not get the highest mark in terms of
pleasantness or intonation, and how subjective aspects like acceptance present
greater variation than standard features mastered by professional voice talents (e.g.

accentuation and pronunciation).

The medians of the female synthetic voice were stable, obtaining 4.0 in all items under
analysis, while the male artificial voice presented greater variability, although most
items were rated 4.0 (acceptance, intonation, listening effort, speech pauses,
pronunciation). Again, the fact that all items were assessed above 3.0 regardless of the
nature of the voices and that the median scores were the same for natural and

artificial voices in some items was particularly relevant.

Despite these positive evaluations, the statistical analysis also proved that there were
significant differences between the synthetic voices and their natural counterparts in
all items under analysis, the natural voices being considered better than the artificial

ones in all cases.

The qualitative data gathered in the post-questionnaire supported this result. When
asked whether they preferred to hear a human or a synthetic voice read the AD, 81%
of the participants stated that they preferred a human voice, 1% declared that they
preferred a synthetic voice, 3% said that it depended on the audiovisual product, and

15% declared they did not have any specific preferences as long as the artificial voice
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sounded natural enough and was not tiring. It must be noted that in the case of the
synthetic voices tested the naturalness mean scores were 3.507 for the female voice
and 3.104 for the male one, and the listening effort mean scores were 3.836 and 3.657
respectively, which are quite strong results in a 5-point scale. It must also be stressed
that 51 respondents (76%) stated that they use synthetic voice applications on a daily
basis, which according to Cryer and Home (2009) may affect acceptability as they get

used to them.

To complement the quantitative results obtained in the acceptance scales, participants
were explicitly asked about the TTS AD being an alternative solution to human voiced
audio description. 94% participants responded that they would accept it. Twenty-two
of them, i.e. 33%, stated that the main reason for accepting it was that it would help
increase the number of audio described audiovisual products, with eight of them
further explaining that it would reduce both the costs and the time involved in their
production. Nine participants (13%) stated that it could be an alternative solution
because the quality of synthetic voices was already good enough, while 10 other
informants (15%) stated that they would accept it simply because TTS AD was better
than no AD at all, and nine respondents (13%) pointed out that it should only be an
alternative, not the common situation. This is in line with the previous results obtained

in Poland (Szarkowska, 2011).

Most participants agreed on applying TTS AD in documentaries (48 respondents),
series (48 respondents) and films (49 respondents); 36 respondents would apply it to
cartoons (36 respondents), and 24 would implement it in live plays. Only four
participants were against implementing it at all. It remains to be seen, though,
whether these subjective opinions would be translated into positive assessments in

experiments involving a wide variety of genres.

Finally, a question about their opinion after listening to the four voices included in the
experiment showed a preference for the masculine natural voice (42%) and the

feminine natural voice (38%), although 14% said they prefer the feminine synthetic
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voice and 6% selected the male synthetic voice. These qualitative data match with the
results obtained both in the descriptive and inferential statistics, which actually graded
voices in the same order: the natural masculine voice was the one which obtained
better mean scores, closely followed by the natural feminine, then the synthetic

feminine and finally the synthetic masculine.

Thus, the results obtained in the reception study led to the validation of the
hypotheses 1 and 2 in relation to TTS. On the one hand, results showed that blind and
visually impaired persons accepted text-to-speech audio descriptions, while on the

other they also showed that they preferred human voiced audio descriptions.

All in all, this thesis has provided results on the evaluation of text-to-speech audio
description in Catalan and, inspired by previous works and existing methodological
frameworks, it has also developed an evaluation methodology for the assessment of
both synthetic and natural voices in audio description which has been implemented in
a selection of voices. Hence, the secondary aim of assessing a selection of voices was
met, allowing for the fulfilment of the main objective and the validation of the first two

hypotheses.

7.2 Machine translation in audio description

The second main objective of this thesis was to research the inclusion of English-
Catalan machine translation systems in the process of AD creation, compared to the
process of human creation and human translation, focussing specifically on the effort
involved in each process. Again, in order to attain this objective, the specific goal of
assessing a selection of available free online machine translation engines from English
into Catalan was set to determine which was the most adequate for our purposes in
audio description. In order to obtain a best-rated machine translation engine, a

methodological framework also needed to be established.

Thus, a methodology for the quality evaluation of different MT engines in the AD

domain was developed based on both objective and subjective measures. Eight



Conclusions 195

different scores were established to assess the quality of their raw machine translation
outputs and the effort which their post-editing involved, namely HBLEU and HTER as
automatic metrics, and PE time, PE necessity, PE difficulty, MT accuracy, MT fluency
and MT ranking, as human measures. These measures were selected after a thorough
literature review (Callison-Burch et al., 2012; Federmann, 2012; Popovic et al., 2013;
Specia, 2011; De Sousa et al., 2011; Chatzitheodorou & Chatzistamatis, 2013; Koehn &
Monz, 2006; Koponen, 2010).

HBLEU measured how close was the MT to its post-edited versions (Del Pozo, 2014)
and HTER measured the distance 'between machine translations and their post-edited
versions' (Specia, 2011, p. 74). While PE time referred to the total time spent in the
post-editing of each AD unit, PE necessity assessed to which extent the raw MT output
needed to be post-edited in order to obtain a fit-for-purpose target text and PE
difficulty referred to how difficult post-editing the raw MT output had been. MT
adequacy assessed whether all the content of the source text was included in the
target text, MT fluency judged to what extent a translation flowed naturally and was
considered genuine in the target language, and the ranking classified AD units

according to their global quality.

Thus, the best MT system should be the one obtaining the highest HBLEU, the lowest
HTER, the lowest PE time, and the highest position in the ranking. In relation to the
remaining subjective human assessments, they were presented in the form of 5-point
Likert scales to be evaluated according to the participant's level of agreement or
disagreement with the given statement. Higher scores represented better results since
the statements proposed to participants were formulated so that “strongly agreeing”
(5) or “agreeing” (4) with them were the most positive answers. Thus, the best MT
system should also present the highest PE necessity, PE difficulty, MT adequacy and

MT fluency scores.

The engines under study were Yandex Translate, by Yandex; Google Translate, by

Google; Apertium, by Universitat d'Alacant; Lucy Kwik Translator, by Lucy Software and
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Services GmbH; and Bing Translator, by Microsoft.

The analysis of the automatic and human measurements resulted in the determination
of one best-rated MT engine. Google Translate was found to be the best in four out of
the five subjective human assessments used in the evaluation (highest PE necessity, PE
difficulty and MT fluency scores, and ranking), with adequacy presenting higher scores
than three of the remaining MT systems. In relation to the objective assessments,
Google Translate also obtained the highest HBLEU scores and outperformed three of
the remaining MT systems in terms of the number of edits needed to get a fit-for-
purpose translation. It was just in the PE time score where no statistically significant
differences could be found among the MT systems being studied, probably due to the

limited length of the source text (240 words).

Google Translate was then used to compare the effort, both objective and subjective,
involved in three scenarios: creating an audio description from scratch (AD creation),
manually translating an audio description (AD translation), and post-editing a machine-

translated audio description (AD PE).

For the assessment of the effort, Krings’s approach (2001) was followed and thus
temporal effort, technical effort and cognitive effort were distinguished. Several
parameters from each category were measured, namely total process time, time spent
in the software used (Subtitle Workshop) for the temporal effort; keyboard actions
(including total character types and other keystrokes), mouse actions (including clicks,
movements and scrolls), switches keyboard to mouse, and total window transitions,
for the technical effort; and total pause time, mean pause time, number of pauses and
pause-to-word ratio, for the cognitive effort. Data were also gathered via

guestionnaires to assess the participants’ subjective effort.

The results of such a comparison brought about the validation of hypotheses 3 and 4.
Thus, it was proved that the effort of post-editing a machine translated audio
description is lower than that of creating an audio description from scratch and that of

translating it manually. However, it must be noted that no statistically significant
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differences were found for many measures, probably due to sample size limitations. In
fact, wider differences in terms of the efforts involved by each task were expected,
particularly in the time that each task demanded, in line with the findings reported in
De Sousa, Aziz, and Specia (2011) in relation to subtitles. In our test, despite PE being
the fastest option, the differences were extremely low: on average post-editing took
only four minutes less than translating, and the difference between post-editing and
creating an AD was just a few seconds. In relation to technical effort, post-editing was
statistically the least keyboard intensive task, with significantly the lowest number of
characters typed, in accordance with O’Brien’s (2010) findings. It was also the task
entailing fewer mouse clicks and fewer switches from keyboard to mouse, while the
rest of the values were not the highest for the three tasks in any case. In terms of
cognitive effort, post-editing presented the lowest pause-to-word ratio, which is
associated with low levels of cognitive effort. Conversely, AD creation was the most
cognitively demanding, showing statistically significant differences with post-editing in

this sense.

However, the data obtained in the questionnaires indicated that the participants’
subjective effort was higher for the PE task. Actually, and contrary to what we
expected, the subjective perceived effort, i.e. after the PE task (mean 7.50; median 8),
was even higher than the subjective expected effort, i.e. before performing the PE task
(mean 6.50; median 6). These facts might be due to the participants’ reluctance to the
use of MT in creative environments such as AD and to their lack of experience in MT
post-editing. Indeed, participants not only expected AD PE to be the task involving
more effort, but also the one that would impair their creativity the most, that would
convey more calques, that would be most boring, and that would deliver the worst
output quality, which provide evidence of their reluctance before the task. Such
reluctance increased after performing the task as all indicators showed a clear
evolution towards worse perceived ratings. Although this tendency to worse ratings
after performing the tasks was also shown in most indicators in AD creation and AD

translation, both AD creation and translation were perceived as involving less effort



198 Audio description and technologies

than expected (from 8.25 and 6.17 prior to the test to 7.17 and 5.58 after the test,
respectively), AD creation was perceived as being less boring (from 2.09 to 1.82), and

AD translation as being less creativity impairing than expected (from 7.45 to 7.27).

Again, this thesis has methodologically contributed to the MT evaluation sphere.
Although it focused on the audio description domain in a particular language
combination (from English to Catalan), this experimental procedure may be replicated

to assess the quality of MT engines in any given domain and linguistic pair.

Another major contribution is the effort assessment in audio description. Rather than
putting the emphasis on the development of any specifically trained MT, it has focused
on the describer’s/translator’s relationship with this technology. If the use of MT
technology is to be introduced in audio description, It is our belief that extensive user
testing like the one done in this PhD should be carried out to prove that it is worth it by
comparing the effort involved in writing AD scripts from scratch, manually translating
AD scripts from another language and post-editing the MT AD scripts. Concepts initially
developed in relation to post-editing (temporal, technical and cognitive efforts) have
been applied to assess the effort of text production and translation in this audiovisual
transfer mode, allowing for an objective comparison of the efforts involved in each
scenario. Although with a longer tradition in translation process research applied to
other translation domains, the use of tools such as keyboard logging is also an

innovation to a certain point in audiovisual translation and media accessibility studies.

7.3 Future research

There are many new research pathways that aroused while carrying out the
experiments. For the sake of narrowing down the scope of the research, several
decisions needed to be taken leaving aside many other possibilities which would
definitely be worth investigating. On the other hand, some other avenues for future

research emerge from this thesis’ limitations due to many factors.
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First, in the TTS pre-test both sighted and blind and visually impaired participants could
be used to ascertain whether the perception of both groups of participants is
comparable in terms of voice preferences. It would also be worth researching whether

their previous experience with TTS voices has an impact on their choices.

As far as the TTS experiment is concerned, the clips chosen belonged to one film
representing a miscellaneous genre (Salway et al., 2004). Selecting clips belonging to
other various genres and examining whether results would vary depending on the
genre would confer higher reliability on the conclusion that TTS is accepted by the
blind and partially sighted. Moreover, the experimental design required that the length
of the clips was limited to around three minutes. It would be interesting to test
whether the results, particularly in terms of acceptance, would remain the same in
longer productions as fatigue could play a role in the assessment of voices. As a
researcher, a decision had to be made on whether to prioritize an experiment in a
controlled environment or in a real-world setting such as a cinema, where the playing
of longer productions would have been a better option, and a controlled experiment

was preferred as a first step.

It would also be highly interesting to see whether reception varies in productions
originally shot in Catalan and in dubbed productions, since the language and the sound
conditions are different. In this regard, it may well be that the sound of non-dubbed
audiovisual products negatively affects the acceptance of TTS audio description as

would find it more shocking.

In line with other research studies carried out by different authors, it would also be
worth researching whether the fact that the AD is voiced by a speech synthesiser
influences the engagement of the audience (Fryer & Freeman, 2013b), whether it
affects the end users comprehension (Cabeza-Caceres, 2013), and whether it has an
impact on their ability to recall the AD content (Fresno, 2014). End users reception
could also be studied if they were given the possibility of tuning their own AD

preferences. The tuning could involve selecting the voice gender, the voice and the
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volume, in keeping with Walczak and Szarkowska's approach (2012), or the AD style,
be it standard vs. extended audio descriptions, following Kobayashi et al.’s work
(2010), or standard vs AD drafted according to sighted viewers’ perception, in line with

Mazur and Chmiel (2016).

In relation to the MT pre-test, although this was approached as a test previous to the
main experiment in which a small sample of five participants was preferred to a
subjective decision by the researcher, increasing the number of participants would be
desirable to obtain a sounder statistical analysis of the results. In this sense, the
professional profile of the participants could also be taken into account to see whether
having previous professional experience in MT PE or in AD creation would have an

impact on the assessment and final selection of the MT system.

Expanding the AD data sources, such as other film genres, series and documentaries,
would also improve the reliability of the test results. Moreover, apart from HBLEU and
HTER, the MT evaluation model proposed could include other automatic metrics for
the sake of balancing automatic metrics and human assessments, and an analysis of
the correlation between the various measures would undoubtedly yield interesting

results in the field of machine translation evaluation.

Synchronising (time-coding) and adjusting the post-edited AD units should also be
considered in the assessment of the PE effort in AD, since it is an essential part of it. In
this sense, a PE tool with audiovisual capabilities would be needed for the professional
practice of AD PE. This tool should need to include the original time-coded AD and the
raw MT AD. It should have a text editor in which to post-edit the MT version and a
player in which images should be seen, together with the AD units in the form of
subtitles for the audio describer to adjust them to silent gaps, similar to current

subtitling tools.

Another interesting research avenue would be to test the performance of Google
Translate in AD, the best-rated MT engine according to our evaluation, compared to

other MT systems specifically trained with data belonging to the AD domain, as
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training the engines has been proven to have better results in terms of quality
(Armstrong et al., 2006; Volk, 2008). To do that, however, an English-to-Catalan AD
corpus should be compiled, which nowadays is non-existent as the practice of AD is
creating ADs from scratch. In the absence of an AD translation corpus, the translations

of the audiovisual products' scripts could be used to feed the MT systems.

Finally, in reference to the MT experiment, again a larger number of participants would
allow for sounder extrapolations to be made from the results. Taking into
consideration the participants’ profile, which was decided to be controlled to cater for
a homogeneous sample in terms of AD experience and educational background, would
also be interesting to see whether more experience in translation, post-editing or
audio description has an impact on the results. It would also be interesting to find out
whether there would be any differences between professionals with different profiles
(audio describers, translators, post-editors). Additionally, it would be important to see
whether professionals would spend less time performing the tasks than novices, in line
with Moorkens and O’Brien’s findings (2015). Comparing the performance of
professionals with novices could also provide some interesting results for trainers in

the field.

Apart from evaluating the process, a necessary step in future research would be the
evaluation of the output quality obtained in each case. Studying the reception of AD
qguality and AD acceptance both by AD experts and by blind and visually impaired
audiences would bring about very interesting results. They may conclude that, even
though the AD post-editing task was the shortest, the resulting AD was the one
obtaining the lowest quality and acceptance scores. This is in line with the research by
Ortiz-Boix and Matamala (2015). Also, it would be worth testing whether the
presumable difference in styles and lengths of the resulting ADs would affect the end

users assessment of the AD quality and acceptance.

Finally, it would be worthwhile replicating the same experiment with other data sets

and language pairs, to get a wider overview of the possibilities of machine translation
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in this new field. Many research possibilities emerge, but this thesis can be considered

a first step in the study of the semi-automatisation of the AD production process.
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