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Abstract:

This document reports on the completion of Intellectual Output 2 of the ILSA
(Interlingual Live Subtitling for Access) project (2017-1-ES01-KA203-037948), devoted
to identifying the professional skills from subtitling and interpreting required to perform
interlingual live subtitling (ILS) and to the development of a new speech recognition
software in Galician. This IO includes the largest experiment conducted so far on ILS,
with a pilot study and three 4-week experiments analysing the performance of interpreters
and subtitlers in this new discipline, along with targeted focus groups. The results have
already been presented at nine international conferences, as well as in Multiplier Event 3
in Vienna, and have been accepted for publication at The Interpreter and Translator
Trainer, a leading peer-reviewed journal on translation and interpreting. The results of
this 10 have informed the skills map developed in IO3 and the interlingual live subtitling
(ILS) course planned in I04.
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The following 4 sections include information (as presented in several international
conferences) about the experiments conducted in the ILSA project to identify, for the
first time, the professional skills from subtitling and interpreting required to perform
interlingual live subtitling (ILS).

1. Aims

Overall aim for ILSA: To design, develop, test and validate the first training course for ILS

and provide a protocol for this discipline for TV, the classroom and parliament.

Aim of the main experiment:

To train and test participants in an ILS course to answer the following questions:
- Is ILS feasible?

- Who is better suited?

- What are the main challenges?

2. Description of the trials

The experiment: a short online course

WEEK 3

Guidelines for
interlingual WEEK 4
respeaking Test x 2
Interpreting Post-experiment
readings questionnaire

WEEK 2

Guidelines for
intralingual
respeaking

WEEK 1

Pre-experiment
questionnaire

Setting up Dragon
and creating a user
voice profile ENE]
respeaking practice x
2

Subtitling readings

Interlingual
respeaking practice x
2

Dictation practice

Figwra 1: Outling of the shoet online cowrse
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Breakdown of professional profiles

46 participants with the following profiles:
* 22% of students had a clear-cut subtitling profile.
* 28% of students had a clear-cutinterpreting profile.

* The remaining students had a mixed background of subtitling and
interpreting (46%), or no experience whatsoever of subtitling and

interpreting (4%).

* Some students (12%) had previous experience of intralingual respeaking.

Videos

vé:::s:f Intra/interlingual Title Genre Duration | wpm
2 Intralingual La vida en el arrecife Documentary | 00:05:48 76
2 Intralingual DELE Online Class 00:05:16 110
3 Interlingual Beer Talking Head 00:05:00 145

Médicos sin
3 Interlingual Fronteras Interview 00:05:00 125
4 Interlingual Emma Watson Speech 00:05:21 107
4 Interlingual Gardening Talking Head 00:05:00 159
3. Results

Interpreters' Intralingual Performance

100.00%
* Average accuracy rate

0,008 98.10% in video 1 and
I I 98.62% in video 2 — 98.36%
. Seoo% overall.
:’- 97.00% + 100% of ‘good performers’
3 and 16% of ‘poor performers’
% seoom reached 98% invideo 1.
5.00% + 100% of ‘good performers’
and 50% of ‘poor performers’
S4,.00% reached 98% invideo 2.
1 2 ] a 6 7 8 9 10 1 12 L]
S « Edition and  recognition

#Videol WVideo? errors are balanced.
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Average accuracy rate s
97.62% in video 1 and
98.28% in video 2 — 97.95%
overall.

50% of subtitlers reached
98% in video 1 and 70%
reached 98% invideo 2.

There are some very low
accuracy rates of around
95%, which we did not see
with the interpreters.

Accuracy Rate

101.00%

100.00%

59.00%

58.00%

97.00%

96.00%

95.00%

4.00%

93.00%
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Subtitlers' Intralingual Performance
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Student

8 Video1 mVideo?2

Overall comparison of intralingual performance

98.80%

98.60%

§8§3

ccuracy Rate

A
3
§

97.40%
97.20%
97.00%

Video 1

W Interpreters

Video

W Subtitlers

Video 2
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Interpreters’ and subtitlers’

interlingual respeaking performance

Video 3 — Interlingual ‘Beer — talking head’

Interpreters - Video 3 Subtitlers - Video 3
T R T R * 62% of interpreters and 40%
Student | errors | errors | Accuracy Student | errors | errors | Accuracy of subtitlers reached the
1 7 7 99,17% 1 10 14 98.65% threshold of 98%.
2 7 14 99.04% 2 25 98.16%
3 11 13 98.47% 3 3 30 98.06% * Subtitlers made on average
4 8 17 98,68% 4 22 8 06.74% 1.1 fewer T errors, which is a
5 14 13 98.80% 5 14 4 98.47% small difference so perhaps
6 18 6 98.53% 6 22 20 97.08% not statistically significant.
7 23 29 97.32% 7 11 36 97.05%
8 11 9 98.19% 8 19 23 95.81% * Subtitlers’ R errors are much
9 16 7 98,33% 9 12 22 97.85% higher  suggesting  they
10 15 19 97.96% 10 9 42 96.71% struggle with dictation.
11 19 10 97.08% Averages | 12.9 22.4 97.45%
12 13 31 96.75%
13 19 17 97.09%
Averages 14 14.7 98.10%

Translation errors

INTERPRETERSVIDEO 3 - T ERRORS SUBTITLERSVIDEO 3 - T ERRORS

SCort-omis @loeaid SCortmis MPom<on @fomatds @lomonm wlortmdd mlort-mis wlomcor  mfameyie
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Video 4 — Interlingual ‘MSF interview’

Interpreters - Video 4

Subtitlers - Video 4

T R T R

Student = errors | errors = Accuracy Student | errors  errors | Accuracy
1 21 0 98.48% 1 13 9 98.51%
2 18 6 98.25% 2 16 11 97.76%
3 8 8 99.19% 3 8 17 98.75%
4 21 10 72 4 28 3 95.95%
5 17 10 97.89% 5 28 9 96.57%
6 18 6 6 23 4 96.78%
7 27 17 7 23 18 96.90%
8 23 2 8 29 3 97.11%
9 22 12 97.28% 9 25 11 96.33%
10 18 18 97.25% 10 23 31 94.58%
11 18 5 96.61% Averages | 216 11.6 96.92%
12 31 12 96.08%
13 31 9 93.57%

Averages 21 8.8 97.32%

Translation errors

INTERPRETERSVIDEO 4 - T ERRORS

@loeones @Comad

SCortntx #fomcor @fonatgs
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31% of interpreters and 20%
of subtitlers reached the
98% threshold.

Both groups had a high
number of  translation
errors, suggesting students
struggled with the
specialised terminology.

Four interpreters and two
subtitlers  managed to

exceed 98% and three
others reached at least
97.70%, suggesting that
even difficult texts are

feasible with little training.

SUBTITLERSVIDEO4-T ERRORS

Slomones @lomad

SCort-ntx #fomcor @lonatygs
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Video 5 - Interlingual Test ‘Emma Watson’

Translation errors

INTERPRETERSVIDEO 5 - T ERRORS

@loeona @Cortmid @Cortmts Sfomcor  @famevie

Interpreters - Video 5 Subtitlers - Video 5

Student | Terrors = Rerrors = Accuracy T R
1 1 10 98.67% Student | errors | errors | A y
2 17 12 98.56% 1 9 15 98.92%
3 10 13 98,64% 2 12 10 98.58%
4 8 13 98.70% 3 4 32 98.09%
5 17 15 97.93% a 26 6 97.34%
6 18 9 98.65% 5 28 8 96.65%
7 13 25 | 97.88% 6 37 16| 9581%
8 19 13 | 98.05% ; ;: 259 :Z ;;;
9 24 16 97.47%
10 21 22 | 95.41% ::) :g ;: z::z%
1:2[ ;: i: :::g: Averages | 208 | 167 | 97.21%
13 16 21 96.89%

Averages | 17.6 16 97.65%
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46% of interpreters and 30%
of subtitlers reached 98%.

5 out of 6 ‘good performing’
interpreters and 1 out of 7
‘poor performers’ reached
the 98% threshold.

There is a larger difference
between good and poor
performing interpreters than
between interpreters and
subtitlers,

Both groups scored very
similar in terms of R errors.
Subtitlers had more T errors
than interpreters.

SUBTITLERSVIDEO S - T ERRORS

@Cortomim @Cocrtwdd ®lomats sfomcor  @fomeie
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Video 6 — Interlingual Test ‘Gardening’

Interpreters - Video 6

Subtitlers - Video 6

T R T R

Student | errors | errors | Accuracy Student | errors | errors | Accuracy
1 11 8 98.81% 1 11 8 99.16%
2 8 12 99,24% 2 16 13 98.31%
3 5 15 98.80% 3 7 44 97.32%
4 13 21 98,58% 4 15 4 98.46%
5 14 13 98.46% 5 26 6 97.36%
6 19 7 98.26% 6 18 15 98.23%
7 14 28 97.66% 7 12 45 97.28%
8 22 13 97.06% 8 27 8 96.88%
9 13 14 98.06% 9 22 25 96.10%
10 11 31 97.18% 10 13 44 97%
12 22 8 97.83% Averages | 16.7 21.2 97.61%
13 19 21 96.70%

Averages | 14.25 16 98.05%

Translation errors

INTERPRETERSVIDEO 6-T ERRORS

wioneomes W Com-a0d

wlom

205 W OO

Formrayte

Co-funded by the R
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53% of interpreters and
40% of subtitlers reached
98%.

All 6 ‘good performing’
interpreters and 1 ‘poor
performer’ reached 98%.

Interpreters found this the
second easiest interlingual
video and subtitlers found
it the easiest video to
respeak.

Some students struggled
with recognition reaching
up to 31 errors for
interpreters and 45 errors
for subtitlers.

SUBTITLERSVIDEO 6-T ERRORS

wlomonss Wloma0d WOOMEams WEUTTOoN

wFumape

* 4 *



ILSA

100.00%
99.00%
98.00%
97.00%
96.00%
95.00%
94.00%
93.00%
92.00%
91.00%
90.00%

Accuracy Rate

Interlingual Live
Subtitling for Access

Co-funded by the >
Erasmus+ Programme *
of the European Union &

Interpreters' overall interlingual performance

Student

.

*

* 4 *

mVideo3 mVideo4 mVideo5 mVideob

Interpreters’ | Overall performance

Video 1 | Video 2 = Video 3 | Videod | Video S | Video 6
99.62% | 99.25% | 99.17% | 98.48% | 9867% | 98.81%
9947% | 99.45% | 99.04% | 98.25% | 98.56% | 99.24%
G88A% | 98.71% | 98.47% | 99.19% | 98.64% | 98.80%
99.09% | 99.24% | 98.68% | 97.729 98.70% | 98.58%
99.20% | 99.27% | 98.80% | 97.89% | 97.93% | 98.46%
9867% | 98.80% | 98.53% 98.65% | 98.26%
97.88 97.66%
98.05% | 97.06%
97.47 98.06%
95.41% | 97.18%
96.40% | N/A
96.20% | 97.83
96.89% | 96.70%

98.10% l 98.62% I 98,10% I 97.32% I 97.65% ] 98.05%

The interpreters produced 76 respoken texts of
which the following met or exceeded the 98%
threshold:

«  17/25(68%) intralingual texts
«  25/51(49%) interlingual texts
* 13/25(52%) interlingual tests

Video 3 had fewer average translation errors at
14 per text,

Video 4 had fewer recognition errors, with 8.8
errors per text. This was the most difficult video
to translate live due to specialised terminology.
Students may have decided to focus on dictation
to control their errors.

6 7 8 9 10 1 12 13
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100.00%
99.00%
98.00%
97.00%
96.00%
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Accuracy Rate

94.00%
93.00%
92.00%

Subtitlers’ | Overall performance
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Subtitlers' overall interlingual performance

3 4 5 6 7 8 9 10

W Video3 ®mVideo4 mVideoS

Video 1

Video 2

Video 3

Video 4

Video 5

Video 6

99.40%

99.71%

98.65%

98.51%

98.92%

99.16%

98.22%

98.90%

98.16%

97.76%

98.58%

98.31%

99.41%

98.06%

98.06%

98.75%

98.09%

97.32%

98.41%

99.25%

96.74%

95.95%

97.34%

98.46%

97.64%

98.59%

98.47%

96.57%

96.65%

97.36%

98.21%

98.86%

97.08%

96.78%

98.23%

97.89%

97.34%

96.90%

97.28%

95.81%

97.11%

96.88%

95.56%

96.33%

96.10%

95.65%

94.58%

Averages

97.62% |

98.28% | 97.45% l 9&92%| 97.21% l 97.61%

Video 6

The subtitiers produced 60 respoken texts of which
the following met or exceeded the 98% threshold:

* 12/20 (60%) intralingual texts

* 13/40 (32%) interlingual texts

* 7/20(35%) interlingual tests

This suggests subtitlers cannot cope with the
element of live translation, which is required for
interlingual respeaking.

Some subtitlers can be good interlingual
respeakers, but perhaps when they are taken as a

group there is no guarantee they can be good
respeakers.
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Overall accuracy rates of interpreters and subtitlers

srtwpess = Sutren

vioeo

Conclusions

Y RATE

¥

For the interlingual tests, 50% of interpreters reached the 98% threshold, while only 20% of subtitiers
reached 98%.

Interpreters make consistently fewer R errors than subtitlers with an average of 4.1 fewer errors per

text.

Differences in T errors are much closer for both groups, with interpreters making on average 1.8 fewer

errors than subtitlers.

Omission and substitution errors pose more problems than any other:

- Interpreters had an average of 8.5 omission errors per text, subtitiers had 9.8 omissions per text.

- Interpreters had an average of 5.2 substitution errors per text, subtitlers had an average of 5.8.
In terms of error severity, both groups maintained a similar pattern of making more minor,
then major then critical errors.

There are a few differences: subtitlers made more errors in general; interpreters made more

critical content substitutions than major substitutions.

Good interpreters and good subtitlers all start off well and reach 98% in intralingual

respeaking, suggesting they quickly master the multitasking element of respeaking.

Good interpreters and good subtitlers have not experienced technical issues and therefore

have better recognition.

Good interpreters and good subtitlers manage to make smaller omissions.
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* ILS seems feasible (97.6%, 4/10)
* Interpreters perform better than subtitlers

* There is a greater difference between ‘good’ and ‘poor’ performing interpreters
than there is between interpreters and subtitlers.

* Interpreter # good performer / Subtitler # poor performer
* Translation and recognition are equally important and challenging

* Good performers have around 50% fewer translation and recognition errors than
bad performers, including consistently less serious errors.

* Bad performers struggle to keep up and as a result omit too many full sentences,
mistranslate the source text and dictate less clearly.

* Subtitlers seem to struggle trying to keep up with the text, as a result they have
more omissions, more mistranslations and more recognition errors.

5. Development of speech recognition software in Galician

As explained in the abstract above and in the application of the ILSA project, another aim
of this 10, in line with the need to develop access at a regional level, was to contribute to
the development of a new speech recognition software in Galician. The collaboration
between UVIGO, the research group GTM (Engineering Faculty, UVigo), the Galician
Parliament and the public Galician broadcaster TVG has resulted in the first speech
recognition software in Galician, which can enable the provision of live subtitling for
news programmes watched in Galician by 1.5M people daily.

The following slides, presented by Maria Rico, Laura Docio and Carmen Garcia Mateo
(UVigo) at the international conference Languages and the Media, provide an account of
the work carried out to develop the software.

Multimedia . . .
|, Technology UniversidaVigo
I Group (GTM) ’

m GALMA |
==

Automatic Galician Subtitles:
Towards the Creation of a Live Subtitling Tool

Maria Rico Vazquez, Laura Docio Fernandez, Carmen Garcia Mateo

7th international Symposium on Live Subtitling and Accessibility
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Audiovisual Speech
Material Subtitling Recognition

GALICIA. GALICIAN LANGUAGE

W Few speakers (youth)

Co-funded by the R
Erasmus+ Programme *
of the European Union A

Automatization

M Limited presence in mass media Audiovisual Media

B Vehicular language

*
*

- GALMA

Omervaicey
for Mecks Accerbibty

Multimedia
| Technology
I Group (GTM)

Speech Recognition
software for live
subtitling in Galicia
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SR SOFTWARE. Functioning and Potential

ja=}
EARLY STAGE
................. e —— l
a -
= ? NO punctuation
"s {
NO capitalization
Saidas NO subtitle format
& v st s (@ 0y i g

Language Models Software training

SR SOFTWARE. Materials and Assessment

o 21 samples @ NER model

N-R-R
G Accuracy = +x 100
N« Number at werds, £ « Bdting errars, R « Recegrisen srmors

TELEVISION DE GALICIA
o
» 7 samples: news VERY GOOD WS

‘ 7 samples: weather G00D PRI
ACCEPTABLE P8%.98 5%
@ 7 somples: sports [ acceprasLe 4
o




* %

ILS A Interlingual Live Co-funded by the [RESESS
eiye Erasmus+ Programme *
SUthtllng for Access of the European Union Ak

SR SOFTWARE. (Initial) Results and Discussion

Punctuation Errors Punctuation + Capitalization
Errors Excluded Errors Excluded
Minor [1733 2163 1970 5866 (753 981 1049 ] 2783 (486 599 487 | 1572
Standard 175 122 328 171 115 31 [eo07 171 114 320
serlous [ 2 5 6| [13) 2 2 6 |10 2 2 6
(1910 2200 2304] 6504 (926 1098 1376 | 3400 659 715 813 2187
mr(.‘t:' 95.24% 94.23% 94.22% 97.49% 97.10% 96.25% 96.95' 98.10% 98.00% 97.47%
- Most arrors would not affect viewers’ comprehension - Punctuation errors representa large - Capital letter in proper names, place
- Unclear spaech creates errorsthat affect comprehension R e e SR T SR e
: ) - Minor errors are significantly reduced - Minimal changes in more severe errors
- Few errorsthat omit information/misinform - Lower reduction in more savere errors - Average AR almost reaches the quality
- Average AR below quality threshold (NER) - Average AR Improves considerably thrashold (NER)

SR SOFTWARE. Strengths and Weaknesses

P Most errors are Minor: they should not affect However, a large number of Minor errors in a sentence may
viewers' comprehension hinder reading and understanding
° The amount of Serious errors is low: meaning However, quite a few errors (Standard) disrupt the
of eriginal ideas hardly changes in written text flow/meaning of the eriginal text and might cause surprise
° Quite sensitive software: most words are However, not only words but other sounds are
recognized recognized, turning them inte misplaced words.
Recognition must be further improved
° Software not ready to be used for Possibility of using the software for subtitling provision
subtitling provision through respeaking with post-editing
+  Needsto be activated for lve use *  Punctuation and Capitalzation must me implemented
+ Need to recognize punctuation marks +  Amount of time to correcterrors: =10 sec.
and capital letters - Total Emors 52 min. postedting (per 10-min. sample)
Without P Emors 27 min. post edting (per 10-min. sampla)

How far are we? Without P+ C_ Errors 17 min_ post-adting (per 10-min. sampie)
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SR SOFTWARE. Final Thoughts

SR Software for lve subtitling in Galicia: first attempt to improve Audiovisual Media Accessibility in this
region

The software has proved to be a good recognier of pre-recorded files, but some aspects must be
improved in order to generate high quality subtitles: punctuation, capitalization, amount of text

displayed, recognition itself

Subtitling provision through Respeaking is not faasible yat with this SR software
Paost-editionwould be a possibility to start using it in real contexts if abovementioned aspects improve.

A commitment to minority languages by subtithing providers is essentia

More material is needed to feed and train the recognizer: 2 low presence of audiovsual and textua

materialin Gahician limits the advancein terms of spaech tachnology.

Furtherwork s needed to contribute to the promising future of this SR software.

As can be seen in the information provided, in order to provide live subtitles in
Galician, the software developed as part of this project must be used for post-edition
rather than respeaking. In other words, once the recognition has been made, a human
operator must correct the errors and then broadcast the subtitles.

Indeed, whereas it is estimated that it normally takes 6 hours to subtitle a 1-hour
programme, with the software as it is, this time could be reduced to 5 hours and, should
automatic punctuation and capitals be included and refined, this time could be further
reduced to 1,5 hours.

It thus looks like the software developed here can therefore not only facilitate the first
ever provision of live subtitles for the public Galician broadcaster (TVG) and the
Galician Parliament but can also become an extremely useful tool to expedite the
subtitling of pre-recorded material too, such as TV programmes, films, etc.
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