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SUTIITArY &
 Why Speech to Speech Translation (SST) ?
« TC-STAR project

« Second Evaluation in TC-STAR

— tasks and conditions, data, participants, results
— technologies evaluated : ASR, SLT, TTS
— automatic and human evaluation

 Conclusions



Why SST ? &,

Inflormation Society
Technalogies

 To let people communicate
— Telephone conversation
— Face to face

®* To let people understand news and content
produced in foreign languages:

— Internet, Conferences, Multimedia Documents,
Broadcast, Lectures..

» Off-line
« Simultaneously.



Information Soclety

in the last 20 years

* Pioneers
— C-STAR
— IBM (statistical machine translation)

« Demonstration oriented and limited domain

— C-STAR Il - VERBMOBIL - NESPOLE! -
BABYLON — DIGITAL OLIMPICS

« Technology oriented and limited domain
— C-STAR III (IWSLT)
 Technology oriented and unlimited domain
— TC-STAR
— STR-DUST
— GALE

SST projects gj
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Transcription and Translation of broadcast
news, speeches and interviews

|
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Hi, What do you think abo

Simultaneous
Translation
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TC-STAR &,

lechnolagics

TC-STAR Project focuses on advanced research
in key technologies for speech to speech
translation (SST):

- speech recognition (ASR);
- spoken language translation (SLT);
- speech synthesis (TTS).

- Start: April 2004
- End: March 2007
- Grant: 11 M. Euro



, Objectives @,

The objective of the project is to reach a breakthrough in
SST research in order to minimize the gap between
human and machine performance. This objective will
be pursued through:

- the development of new algorithms and methods;

- the realization of a SST technology evaluation
infrastructure to measure progress via competitive
evaluation;

- the integration of the SST technology components
helps establishing de-facto standards for SST systems.
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Technolagies

RWTH SIPEIN

RHEINISCH-WESTFALISCHE TECHNISCHE HOCHSCHULE AACHEN

UNIVERSITAT POLITECNICA
DE CATALUNYA

O Universitdt Karlsruhe

SONY NOKIA L @ITC

‘ = Ii : .__-] CONNECTING PEOPLE
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Application Scenario @;

— A selection of unconstrained conversational speech
domains:

economy:
 European Accented English
 European Spanish
 Mandarin

Sliden® 9



European Parliament &
4

A Scenario
. nghly scalable scenario overall Europe
— 380 language pairs with 20 official languages
 Highly motivated by accessibility and
inclusion. A huge amount of info is not 3
accessible!

* Recordings from Europe by Satellite (EbS)
—Source language (speakers) .
—Target languages (interpreters)

» Texts from EU translation service

ELS




~]wl=| European Parliament audio data

€

momELS Y training October 2006 status
acoustic amount [h]
detail English EPPS | Spanish EPPS | Spanish PARL
total amount of recordings 289.3 286.1 44.2
transcribed recordings 102.1 98.9 44.2
untranscribed 2005/02-2005/05 75.2 75.2 -
untranscribed 2005/12-2006/05 112.0 112.0 -
transcribed speeches 91.6 61.9 38.4
male |interpreter|native 40.4 22.1 —
non-native 0.9 1.8 —
politician |native 11.0 8.8 27.3
non-native 6.3 0.3 1.4
female | interpreter | native 26.0 24.4 —
non-native 3.4 3.0 -
politician |native 2.9 1.3 9.7
non-native 0.6 0.2 -

DATA BROADCASTED BY EBS




orkplan

Information Societ
|

First Evaluation Campaign (internal) &
workshop: Trento April 2005

- Second Evaluation Campaign (open) &
workshop: Barcelona 2006

- Third Evaluation Campaign (open with
Infrastructure) & workshop: Aachen 2007

- Showcase of SST results

€
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Second evaluation campaign
February 1 - March 15 2006

to measure progress in the second year of

the project in the three technologies and In
the integration of the components.

Workshop
Barcelona June 2006



Challenges for

Inflormation Society

second evaluation

Fully automatic evaluation

— without manual segmentation

Parliament data: politicians only

Additional task for portability:

— Cortes data for Spanish to English

Open evaluation & Comparison with Systran
Evaluation procedure:

— evaluation measures with missing segmentation
— human evaluation and end-to-end evaluation
System combination

General improvements in technology

€



Participants

Information Soclety
Fechn *

Speech
Recogntition
EN | ES | ZH |[EN—ES ES—EN |ZH—EN| EN | ES | ZH
IBM X X X X X | X | X
ITC-irst X X X X X
LIMSI X X X X
NOKIA X X X
RWTH X X X X X
SIEMENS X | X
SONY
UKA X X X X X
UPC X X X | X
ATT X X
CAS X
DFKI X X
ICcT X
NLPR X
NRC X
U. Endinburgh X X
Univ. Dresden X
Univ. Muncih X
U. Vigo X
U. Washington X X

Slide n® 15
Table 1 Participants in the Second TC-STAR Evaluation Campaign



Overview of the @
7

e Campaign

 Evaluated Technologies: 3 out of 3
— ASR - SLT -TTS

 Schedule: from February 1 2006 to March 15
2006

 Participants
— .7 En,6 Es, 1Zh; 1 external
(22 En, 10 Es, 1 Zh)
— 13 for SLT: 8 EnEs, 9 Eskn, 6 ZhEn; 6 _external
116 submissions ( 38 EnEs, 45 EsEn, 33 ZhEn)
- 10 for TTS: 4 external
61 submissions ( 26 En, 26 Es, 9 Zh)



BUB . )
nemion oy L Valuation Tasks &

2 tasks

— PARLIAMENTARY SPEECHES

* English (En) and Spanish (Es) from the European
Parliament Plenary Sessions

« Spanish from the Cortes

— BROADCAST NEWS Mandarin Chinese
(Zh), Broadcast News from Voice of America
(partly supplied by LDC)



~Evaluation data &,

u ‘-;

* In orderto chain ASR SLT and TTS
components, evaluation tasks have been
designed to use common data sets of raw
data and conditions



AR sk &

« 2 Tasks « 3 Conditions
— PARLIAMENT: — Restricted training
« EPPS English 3 hours t ' _
2 K o condition (ie TC
+ EPPS Spanish 3 hours Star data)
~32 K words — Public data
 CORTES Spanish 3hours g: :
39 K mords condition (ie data
_ BN available through
« Zh : 3 hours of VoA ELDA and LDC)
recorded in Dec 1998 — Open cohdition

~42 K characters
(any data before

May 31 2005)



Language Resources é
[H “for ASR 7

Training

EPPS 101 h manual transcripts + 75h non transcribed from sessions recorded May 04 — May
05 - produced by RWTH (En) and UPC (Es)

CORTES 40 h manual transcripts -> UPC

VOA publicly available sources + VOA 1998 available at LDC without Dec. 1998 (audio +

LDC transcripts)

Development

EPPS 6h audio + manual transcripts (sessions June, July 2005) = produced by ELDA
(En+Es)

CORTES 3h audio + manual transcripts (sessions Dec 2004) = produced by UPC

VOA 3h audio + manual transcripts (1-11 Dec 1998) = transcripts by ELDA

Test

EPPS 6h audio + manual transcripts (sessions 15-18 Nov 2004) - produced by ELDA

CORTES 3h audio + manual transcripts (sessions Nov 2005) = produced by ELDA

VOA 3h audio + resegmented manual transcripts (22-25 Dec 1998) = transcripts by ELDA




Lpngmgge Reterence
for‘public condition

Language Reference Amount
Mandarin 1997 BN (Hub4-NE) LDC98S73 (audio) & LDC98T24M3 oh
) transcr)
Chinese  |Mandarin 2001 Call (Hub5) LDC98S69, LDC98T26 (transcr) ~40h
Mandarin TDT2 LDC2001S93 & LDC2001T57 (transcr)
Mandarin TDT3 LDC2001595 & LDC2001T58
Mandarin Chinese News Text LDC95T13 ‘2‘;502121@
Mandarin CALLHOME LDC96S34, LDC96T16 (transcr)
IChinese Gigaword LDC2003T09 1.1G words
Hong Kong News Parallel Text 1.DC2000T46 (Zh/En) elftilcdrIZs
. >36M
Spanish EPPS SP (text): Apr 1996 - May 2005 ords
. 10h
TC-STAR_P Spanish BN ranscribed
Spanish L.LDC 1997, BN speech (Hub4-NE), LDC98574
Spanish L.DC CallHome, .DC96S35
. >36M
EPPS EN (text): Apr 1996 - May 2005 ords
. 10h
TC-STAR P English BN  ranscribed
English  |[English LDC 1995 (CSR-IV Hub 4 Marketplace LDC96S31),
1996, 1997, official NIST Hub4 training sets, LDC97S44 and
[LDC98S71, USC Marketplace Broadcast News Speech
LDC99S82)
English LDC TDT2 and TDT3 data with closed-captions, about
2000h, L1DC99584 and 1.DC2001594
English [LDC Switchboard 1, 2-1, 2-1I, 2-1II, LDC97S62,
I.DC98S75, LDC99S79
English .LDC Callhome, LDC97S42, LDC2004S05, .LDC2004S09
English 1L.DC Meeting corpora, ICSI 1DC2004S502, ISL
[.DC2004S05, NIST LDC2004S09

Table 3 Public condition training resources
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Information Soclety

English Results (22 submissions)

Case insensitive scoring

2005 Systems 2006 Systems
Eval05 data Eval06 data
System | Open/Public Restricted | Open/Public Restricted| Gain
TCStar 9.5 - 6.9 - -27%
IBM 11.6 123 8.8 -25%
IRST - 13.4 11.0 - -18%
LIMSI 10.6 11.2 8.2 - -23%
NOKIA 246 - 18.3 - -26%
RWTH - 14 1 - 10.2 -28%
SONY 50.0 - - 35.9 -28%
UKA 14.0 - 10.0 -29%

Slide n® 22
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Spanish Results

Case insensitive scoring, restricted training

2005 Systems 2006 Systems
Eval05 data Eval 06 data
Systems EPPS EPPS Cortes |EPPS+Cortes| Gain
TCStar 10.1 6.2 9.8 8.1 -39%
IBM 12.2 8.3 12.5 10.6 -30%
IRST j 9.7 11.0 13:5 -29%
LIMSI 11.5 7.8 13.3 10.7 -32%
RWTH 127 8.0 121 10.2 -37%
UVIGO - 20.1 397 28.4 -

Slide n® 23



A%hinese results

t- L |-|;.I-I| i

Cross adaptation

1. Run UKA system — HYP1
2. Adapt LIMSI acoustic models using HYP1
3. Run LIMSI system — HYP2

2005 System | 2006 System
Eval05 data | Eval 06 data
System Dev data Eval data
LIMSI/UKA 10.7 9.8




Tnformation Society

"™ Progress Summary on English EPPS

b,

B [RST

40 I ORA——
1 RWTH

~ I 1BM

/1 LIMSI
T TCStar

AN

30

20

10

SEP'04 FEB'05 FEB'06
EPPS English: 32.0 — 10.6 (-67%), Rover: 9.5 — 6.9% (-27%)
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Word or Character Error Rate (%)

Baseline (2004)

Year 1 (2005)

—e— EnNnglish
—a— Spanish

Chinese

Year 2 (2006)

Slide n® 26
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Information Soclety
Technalagios

EPPS EN EPPS ES CORTES ES

Figure 1 TC-STAR system performance for male and female speakers

Slide n® 27



SlwlzIVMIost common

Inflormation Society

“substitution

Confusion pairs for Confusion pairs
English for Spanish
a/the las /la
and / in Del / el
the/a el / del
(%ohpwesitation) / and (%ohesitation) / de
that / the (%Yohesitation) / que
the / that del / de
or/all ¢l/al
too / to (%hesitation) / en
been / being al /el
had / have de / del

Table 8: Top ten substitution errors for the English and Spanish EPPS task and the Mandarin VOA

task

Confusion pairs

for Mandarin




h%chievements &,

I

Best word error rate on English and Spanish

EPPS are 8.2% and 7.8%

- most errors are substitutions

- better system performance for male (only 25% of female data)
- worse performance by non native speakers

System combination: 6.9% for English and 8.1% for

Spanish( EPPS+CORTES)

Almost 30% compared to be best systems in the TC-STAR Mar'05
evaluation

Automation of the segmentation step needed for SLT-MT
Production of transcriptions, enriched segmentation, casing,
punctuation.



SEF Fasks e,

Four evaluation tasks:

» English-Spanish: EPPS (European Parliament Plenary Sessions)

» Spanish-English: EPPS (European Parliament Plenary Sessions)

» Spanish-English: CORTES (Spanish Parliament) to study portability

» Chinese-English: BC News to study language pairs with different
Structure and comparison with US projects

Three input conditions: to study the effect of ASR errors and
spontaneous speech
* ASR input:
— identical input to ALL systems!
— automatic sentence segmentation
* verbatim transcriptions
* text



Inputs to SL'T

Information Hurii'l.'g,,-

r- ||l||_.LI|I

Overview of Inputs to SLT

speech in source language

l 1

automatic speech human speech
recognition (ASR) recognition
text editing
| l
ASR input verbatim input text input
l | J
spoken language spoken language (spoken) language
translation translation translation
v A Y

translation result translation result translation result



Sﬁf@&mlng conditions &,

Primary:

* English->Spanish and Spanish—> English: EPPS data produced in
TC-STAR

* Chinese->English: LDC data listed in the training data table
Aim: strict comparison of the systems

Secondary:

 any pubblicly available data before the cut-off date may 31 2005

Aim: comparison of the systems without data constraints



,,,”,FSLT Training Data Set

€

Direction

Data

Zh->En

FBIS Multilanguage Texts

UN Chinese English Parallel Text Version 2

Hong Kong Parallel Text

English Translation of Chinese Treebank

Xinhua Chinese-English Parallel News Text Version 1.0 beta 2

Chinese English Translation Lexicon version 3.0

Chinese-English Name Entity Lists version 1.0 beta

Chinese English News Magazine Parallel Text

Multiple-Translation Chinese (MTC) Corpus

Multiple Translation Chinese (MTC) Part 2

Multiple Translation Chinese (MTC) Part 3

Chinese News Translation Text Part 1

Chinese Treebank 5.0

Chinese Treebank English Parallel Corpus

Es->En

EPPS Spanish verbatim transcriptions May 2004 - Jan 2005

EPPS Spanish and English Final Text Edition May 2004- Jan 2005

EPPS Spanish Final Text Edition April 1996 to Jan 2005

En->Es

EPPS English verbatim transcriptions May 2004- Jan 2005

EPPS English to Spanish Final Text Edition May 2004- Jan 2005

EPPS English Final Text Edition April 1996 to Jan 2005




SLT Development Data é

Technobogis

Information Sod iq-n,,Set

4

Direction | Data Epoch

Zh->En | VOA Verbatim transcriptions with 2 references | From December 14, 1998
translations to December 16, 1998
VOA ASR transcriptions

Es->En EPPS verbatim transcriptions with 2 reference | From June 6, 2005 to July
translations 7.2005
EPPS ASR transcriptions
EPPS FTE documents with 2 reference
translations
EPPS verbatim transcriptions with 2 reference | December 1 & 2, 2004
translations
EPPS ASR transcriptions
EPPS FTE documents with 2 reference
translations

En->Es EPPS verbatim transcriptions with 2 reference | From June 6, 2005 to June
translations 9, 2005
EPPS ASR transcriptions
EPPS FTE documents with 2 reference
translations




SLT Test Data Set &

Inflormation Society
lechnalagio

Direction | Data Epoch

Zh->En | VOA Verbatim transcriptions with 2 references | From December 23, 1998
translations to December 25, 1998
VOA ASR transcriptions

Es->En EPPS verbatim transcriptions with 2 reference | From September 5, 2005
translations to November 17, 2005

EPPS ASR transcriptions
EPPS FTE documents with 2 reference

translations
EPPS verbatim transcriptions with 2 reference | November 24, 2005
translations

EPPS ASR transcriptions
EPPS FTE documents with 2 reference

translations
En->Es EPPS verbatim transcriptions with 2 reference | From September 7, 2005
translations to September 26, 2005

EPPS ASR transcriptions
EPPS FTE documents with 2 reference
translations




SE: a,ta Set format @

« 22 data sets.

 For each set there are:

« The data to be translated in the source language, organized in
documents and segments, except the ASR input which is in
CTM format

« Two reference translations of the source data, issued by
professional translators, also organized in documents and
segments.

» Several candidate translations produced by the participants in

the evaluation, following the same format of the source and
reference sets.



Validation of é}’
Language Resources

 Reference translations of dev and test sets for
all the three translation directions were validated
on a statistical based with the following penalty

scheme:
Error Penalty points
Syntactical 4 points
Deviation from guidelines | 3 points
Lexical 2 points
Poor usage 1 points
Punctuation or spelling | 0.5 (with a maximum of 10)
errors

Table 12 LRs translation errors
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lechmaolagi

TC-Star participants:

« IBM: IBM Research Yorktown Heights, USA
* ITC-irst: ITC-irst Trento, Italy

 LIMSI: LIMSI-CNRS Paris, France

« RWTH: RWTH Aachen University, Germany

« UKA: University of Karlsruhe (jointly with CMU),
Germany

 UPC: Universidad Politecnica de Catalunya, Spain



B - !
; SLT External Participants é}

lechnologics

Spanish->English:

« DFKI: German Center for Artificial Intelligence, Saarbrucken, Germany
« UED: University of Edinburgh, Scotland, UK
« UWA: University of Washington, Seattle, USA

Chinese->English:

« |CT: Institute of Computing Technology, Beijing, China

 NLPR: National Laboratory for Pattern Recognition, Institute of Automation,
Chinese Academy of Sciences, Beijing, China

« NRC: National Research Council, Ottawa, Canada

Moreover a off the shelf Systran Product has been evaluated by ELDA



Stmssions

 Total number 116
« 38 for En=>SP
« 45 for SP>EN
« 33 for Zh->EN

€



ASR FTE Verbatim ASR FTE Verbatim ASR Verbatim
IBM 4P 3P 3P 4P 4P 4P
ITC- IP+1IS | 1P+ IS 1P 1P+ 28 1P + 28 1P +28S 1P + 38 1P + 38
1rst
LIMSI 1P 1P
RWTH 2P 2P 3P 2P 2P 3P 3P 3P
UKA 1P 1P 1P 1P 1P 1P 2P 4P
UPC 1P 2P + 1S 1P 1P 1P + 1S 1P
DFKI 1P 1P 1P
ICT 3P 6P
NLPR 1S IS
NRC IP+ 1S
UED 1P 1P
UW 2P 2P 2P 2P

Table 14 List of submissions in the Second TC-STAR Evaluation Campaign .Condition types: P:
Primary; S: Secondary




E%ﬂon Results &,

 The same ASR input used for all the
systems:

— TC-STAR ROVER English and Spanish
— LIMSI/UKA for Mandarin

» Case information was used by evaluation
metrics

* Punctuation marks presents in all the
iInputs, but Mandarin.



..Evaluation &,

* English to Spanish only

« Segment produced by ASR, Verbatim,
FTE and all their reference translations

evaluated in relation to adequacy and
fluency

* Adequacy: target segments compared to
reference segments

* Fluency: quality of grammar evaluated



.LEvaluation @,

lechnaolagie

» Evaluators assess all the segments first

accordingly to Fluency and then to
Adequacy, so that:

— Both types of measures are done
independently

— Each evaluator assesses both for a certain
number of segments



-LEvaluation &,

» Evaluation of Fluency:

— Answer to the question “Is the text written in good
Spanish?”

— 5 points scale, where only extreme marks defined:
1= Not Understandable 5= Perfect

« Evaluation of Adequacy:

— Answer to the question:” How much of the meaning

expressed in the reference translation is also
expressed in the target translation?”

— 5 points scale, where only extreme marks defined:
1= Nothing in common 5= All the meanings



-LEvaluation &,

» 2 evaluations per segment by different
evaluators

« Evaluators are native speakers of the
target language up to University level

* No knowledge of the source language
required

* Segments presented randomly



H%ﬁvaluation
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 On line evaluation based on a Web
interface : Fluency

El texto esta escrito en buen espariol ?

En este contexto, la Unién Europea trabajara estrechamente, por supuesto, con sefior
Wolfensohn para ayudar a darnos cuenta planes para hacer Gaza econémicamente
viable tras la retirada israeli.

O Nivel 5 - Espatiol impecable
O Nivel 4
) Nivel 3
O Nivel 2

O Nivel | - Espafiol incomprehensible

- e e L EEihs . e e
continuar clasconectar

Evaluaciones realizadas - 161 / 163 Preguntas ?
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 On line evaluation based on a Web
interface : Adequacy

¢ Cuanto del significado expresado en la traduccion de referencia lo encuentra en la traduccion a evaluar?

En este contexto, la Unién Europea trabajara estrechamente, por supuesto, con sefior
wolfensohn para ayudar a darnos cuenta planes para hacer Gaza econémicamente
viable tras la retirada israeli.

O Nivel § - Todo el sentido
O Nivel 4
ONivel 3
O Nivel 2
O Nivel 1 - Ningun sentido

La traduccion de referencia es la siguiente:
en este contexto , la Union Europea trabajara sin duda en estrecha colaboracion con el

sefior Wolfensohn con el fin de ayudar a llevar a cabo los planes para hacer que Gaza
sea viable econémicamente tras la retirada israeli .

continuar | desconactar

Evaluaciones realizadas : 161 / 163 Preguntas ?



.LEvaluation

lechnologics

* Figures about the human evaluation

Number number of Task Number | Number of Total #Evaluation
of evaluation of translation / | number of | segments /
evaluators / segments segment evaluations | Evaluator
segment
FTE 392 11 8,624
125 2 Verbatim 388 9 6,984 162.88
ASR 396 6 4,752




.lEvaluation

» Evaluator agreement:
— Total agreement between evaluators rather

good: about un third of segment obtained

€

Identical evaluations within the two evaluators

FTE + Verb. + ASR | FTE | Verbatim | ASR
Fluency 33.16 34.74 33.85 29.29
Adequacy 32.64 34.23 32.82 29.50




€

Agreement between the first and the second scores for all the

segments computed as a function of the difference between the
first and the second scores: >30% same score ; 65% diff =1
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Adequacy ASR
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Adequacy VERB
Fluency ALL
Fluency ASR
Fluency FTE
Fluency VERB




Evaluation Results

€

Inflormation Society
Technaologies y
FTE Task
SYSTEM Fluency | Adequacy | Ranking | Ranking
5 : good 5 : good Fluency | Adequacy
1 : bad 1 : bad
Human Reference 4.56 4.44 / /
UED 3.63 3.79 2 2
RWTH 3.58 3.74 3 3
IBM 3.50 3.60 4 8
UPC 348 3.68 5 5
IRST 3.46 3.67 6 6
ROVER 346 3.72 6 4
UWwW 3.40 3.62 8 7
DFKI 3.31 353 0 9
UKA 3.17 3.49 10 10
SYSTRAN® 2.46 2.93 11 11

Table 19: Human scoring and ranking for the FTE task
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Ranking by each evaluator

Fluency Ist | 2nd | 3rd | 4th | Sth | 6th | 7th | 8th | 9th | 10th | 11th | Mean | Rank
Human 88 | 14 1 5 6 2 4 3 1 1 0 2.02 1
Reference

UED 13 | 15 23 15 | 18 | 14 6 7 9 4 1 4.61 2
RWTH 4 14 12 | 14 | 18 | 16 | 12 | 16 8 5 6 5.68 3
IBM 2 13 15 |20 | 12 | 12 | 11 | 13 | 12 9 6 5.84 4
IRST 6 15 14 9 12 | 11 17 | 20 5 6 10 5.87 5
ROVER 1 15 16 | 13 | 13 | 14 | 15 9 9 15 5 5.94 6
UW 4 10 13 12 | 12 | 12 9 16 | 17 15 5 6.34 7
UPC 1 9 11 13 |14 | 14 | 14 | 15 | 20 14 0 6.37 8
DFKI 3 8 9 11 9 13 | 21 | 12 | 15 19 5 6.69 9
UKA 2 6 11 9 7 12 8 8 17 27 18 7.45 10
SYSTRAN / 6 0 4 4 5 S 6 12 10 69 9.20 11

Table 20: Mean rank for FTE fluency

Adequacy | 1st | 2nd | 3rd | 4th | Sth | 6th | 7th | 8th | 9th | 10th | 11th | Mean | Rank
Human 68 | 15 5 6 5 9 6 4 3 1 3 2.88 1
Reference

UED 13 | 16 12 | 18 | 17 | 21 7 8 4 6 3 4.85 2
RWTH 10 | 14 11 16 | 15 7 9 12 | 12 10 9 5.74 3
ROVER 5 9 19 | 16 | 14 9 16 9 13 10 5 5.79 4
IRST 6 12 14 | 17 8 17 9 13 | 14 13 2 5.82 5
UPC 5 11 13 11 | 16 5 20 | 19 | 12 5 8 6.06 6
UW 4 14 17 7 9 12 | 10 | 14 | 17 8 13 6.29 7
IBM 2 7 11 12 | 15 | 16 | 16 | 13 | 15 9 9 6.46 8
DFKI 8 6 9 10 | 10 | 13 | 13 | 11 | 21 20 4 6.62 9
UKA 3 16 7 7 9 11 | 11 | 17 7 29 8 6.79 10
SYSTRAN 1 5 7 5 7 5 8 3 7 14 61 8.70 11

Table 21: Mean rank for FTE adequacy

Slide n® 53
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Evaluation Results
Verbatim Task
SYSTEM Fluency | Adequacy | Ranking | Ranking
5 : good 5 : good Fluency | Adequacy
1 : bad 1 : bad
Human Reference 4.31 4.31 / /
UPC 3.39 3.54 2 4
RWTH 3.38 3.55 3 2
IBM 3.35 3.51 4 6
IRST 3.35 3.54 4 4
ROVER 332 3.55 6 2
Uw 3.14 343 7 7
UKA 3.07 3.36 8 8
SYSTRAN 2.34 2.77 9 9

Table 22: Human scoring and ranking for the Verbatim task



Rinkils] by each evaluator
Veibatii Task

i e * - S~ - T

Fluency 1st an 3rd | 4th | 5th 6th 7th 8th 9th Mean Rank
Human 7118 | 6 | 2 | 2 | 4| 4|2 0 | 1.82 1
Reference

UPC 12116 | 16 |30 |12 | 8 | I5 |11 | 5 | 446 2
IBM 2 016 |17 129119 |14 |12 | 9 | 7 | 479 3
ROVER 7 021 {2011 |10 |16 |17 |16 | 7 | 487 4
IRST 2 115|123 112120124 10 | 15| 4 | 495 5
RWTH 2 020 |11 |14 |29 |18 | 18 | 6 | 7 | 497 6
UWwW 6 8 12 |11 | 14 [ 17 [ 26 |24 | 7 | 5.69 7
UKA 4 9 [ 12 | 11 | I5 | 13 | 14 | 30 | 17 | 597 8
SYSTRAN | 3 | 2 8 S04 1119 | 12|71 748 9

Table 23: Mean rank for Verbatim fluency

Adequacy | Ist | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | Mean | Rank

Human 710209 [ 123 |5 |0 |35 | 02168 1
Reference

ROVER 9 |23 |18 | 12 |19 |11 | 12 | I5 | 6 | 4.608 2
UPC 7017 |17 [ 21 [ 15 |15 |15 | 12 | 6 | 4.768 3
Uw 1211 |21 7 |13 18 |14 ]20 | 9 |5.09 4
RWTH 4 [ 11 |16 |23 | 18 [ 14 |20 | 10 | 9 | 5.128 5
IRST 6 |16 | 11 |12 |18 |24 |17 |12 | 9 |5.192 6
IBM 8 | 13 | 9 |18 | 19 | 18 | I5 | 15 | 10 | 5.208 7
UKA 6 | 10 | I8 | 17 | 9 [ 16 | 16 | 17 | 16 | 5448 8
SYSTRAN | 2 | 4 6 | 3 |11 | 4 | 16|19 |60 | 7384 9

Table 24: Mean rank for Verbatim adequacy
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ASR Task
SYSTEM Fluency | Adequacy | Ranking | Ranking
5 : good 5 : good Fluency | Adequacy
1 : bad 1 : bad
RWTH 3.06 3.13 1 1
IBM 3.04 3.05 2 4
UPC 3.04 3.09 2 2
IRST 2.99 3.09 4 2
UKA 2.84 2.97 5 5
SYSTRAN 2.09 2.33 6 6

Table 25: Human scoring and ranking for the ASR task




Rinkils] by each evaluator
ASR T4k

3er

4th

6th

Fluency I1st | 2nd Sth Mean | Rank
RWTH 37 | 25 27 | 20 | 12 4 2.66 1
IBM 26 | 30 21 25 15 8 2.98 2
IRST 17 | 27 26 | 27 | 13 15 3.30 3
UPC 21 13 29 | 26 | 26 | 10 3.42 4
UKA 13 | 22 15 17 | 47 | 11 3.77 5
SYSTRAN 11 8 7 10 | 12 | 77 | 4.88 6
Table 26: Mean rank for ASR fluency
Adequacy | 1st | 2nd | 3rd | 4th | 5th | 6th | Mean | Rank
RWTH 31 | 28 25 18 17 6 2.84 1
UPC 21 | 28 24 14 | 27 | 11 3.25 2
IBM 25 | 21 20 | 27 | 19 | 13 3.26 3
IRST 23 | 22 19 | 29 | 23 9 3.27 4
UKA 17 | 20 24 | 23 | 28 13 3.51 5
SYSTRAN 8 6 13 | 14 | 11 73 4.86 6

Table 27: Mean rank for ASR adequacy
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Figure 6: Differences between FTE, Verb. and ASR scores
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Table 28: Ranks summary
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Inflormation Society

hmctgio Metrics

- BLEU

stands for BiLingual Evaluation Understud%/, counts the number of
word sequences (n-grams) in a sentence to be evaluated, which are
common with one or more reference translations. A translation is
considered better if it shares a larger number of n-grams with the
reference translations. In addition, BLEU applies a ﬁenalty to those

translations whose length significantly differs from that of the
reference translations.

 BLEU/NIST

referred to as NIST, is a variant metric of BLEU, which applies

different weight for the n-grams, functions of information gain and
length penally.

- BLEU/IBM
is a variant metric from IBM, with a confidence interval.

Automatic Evaluation é}



Inflormation Society

Automatic Evaluation @i

oryn Metrics

MWER

Multi reference Word Error Rate, computes the percentage of words

which are to be inserted, deleted or substituted in the translation
sentence in order to obtain the reference sentence.

mPER

Multi reference Position independent word Error Rate, is the same
metric as mMWER, but without taking into account the position of the
words in the sentence.

WNM

The Weighted N-?ram Model is a combination of BLEU and the
Legitimate Translation Variation (LTV) metrics, which assign weights to
words in the BLEU formulae depending on their frequency (computed
usmﬂ TF.IDF [9]). Only the f-measure which is a combination of the
recall and the precision has been reported

AS-WER

the Word Error Rate score obtained during the alignment of the output
from the ASR task with the reference translations.



Ajafefaatic results &,
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e Statistics of the source documents:
—Verbatim 28882 words 1155 sentences
— Text 25876 words 1117 sentences
—Asr 29531 words

Higher number of words in the manual transcription
than in the FTE

Number of words in the Asr also slightly higher
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sh' = Spanish

Input Site number words per | words src /
of words sentence words trans
ASR IBM 31 356 27.15 0.94
ITC-irst 30 352 26.28 0.97
RWTH 30 643 26.53 0.96
UKA 29 368 25.43 1.01
UPC 29 876 25.87 0.99
Ref-1-ver | 31 243 27.05 0.95
Verbatim | IBM 33 134 28.69 0.87
ITC-irst 29 022 25.13 1.00
RWTH 29 284 25.35 0.99
UKA 27 658 23.95 1.04
UPC 28 661 24 .81 1.01
uUw 29170 25.26 0.99
ROVER 28 802 24.94 1.00
Ref-1-ver | 29 114 25.21 0.99
Text IBM 31 556 28.25 0.82
ITC-irst 27 419 24.55 0.94
RWTH 26 945 24.12 0.96
UKA 26 022 23.30 0.99
UPC 27 568 24.68 0.94
DFKI 27 312 24 .45 0.95
UED 26 892 24.08 0.96
UwW 27 539 24.65 0.94
ROVER 26 285 23.53 0.98
Ref-1-txt 27 032 24.20 0.96

Table 29: LRs statistics for English-to-Spanish EPPS task
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- Spanish

Task Site BLEU/ | BLEU | BLEU/ | mWER | mPER | WNM AS-
NIST IB™M WER
FIE DEFKI Primary 8.70 36.32 36.33 48.06 36.36 42 66 —
IBM Primary 0.89 47 54 47 56 41.25 31.47 48 29 _
LB0S i 10.23 49.81 49.00 39.31 30.21 48.54 -
Primary
Hhe e 10.23 49.79 49.12 39.17 30.10 48.32 -
Secondary
ROVER 70.38 50. 74 49 96 38715 20 26 49 50 Z
RWTIH Primary 10.16 49 a4 49 45 39.81 30.48 4877 -
UED Primary 10.11 49.50 49.42 39.69 30.51 48.37 _
UKA Primary 956 44.04 42 95 43 .61 33.66 45 905 _
UPC Primary 10.00 48.20 47.69 40.89 31.49 46.89 -
UPC Secondary 10.06 48.85 48 .32 4021 31.46 47.32 -
UW Primary 1001 48 50 48 05 4037 30.95 47 98 -
SYSTRAN 857 36.290 36.31 47.79 37.36 4210 -
Verbatim | IBM Primary 961 45.12 45.12 43 .56 32.60 46.30 -
ITC-irst 9.91 46.61 46.33 42.19 31.51 46.34 -
Primary
DS 9.55 44 85 44.51 44 .45 33.85 46.35 -
Secondary
ROVER 710.06 47.53 46.99 40.92 30.39 46.84 _
RW I Primary o771 45 .42 45 42 43.12 32.09 46.21 -
UKA Primary 9.08 40.10 39.59 47.63 36.13 44 .61 -
UPC Primary 950 44 .06 43 .47 44 66 33.68 44 97 -
UW Primary o 24 42 57 42 52 46.15 34.84 45 38 -
SYSTRAN 8. 10 32.97 32.97 57.86 390 74 39 38 -
ASR IBM Primary 2.62 35.77 35.67 52.03 38.79 43.70 51.06
NS 8.75 35.97 35.09 50.95 39.31 44.08 50.02
Primary
RS 8.48 34.54 33.69 52.60 41.05 43.79 50.14
Secondary
RWTH Primary 8.72 3501 35.02 50.52 38.66 43. 44 50.05
UKA Primary 8.10 31.32 30.58 55.48 43.15 41.93 56.38
UPC Primary 8.56 34.76 34.02 51.79 40.01 43 23 50.87
SYSTRAN 7. 03 >3 903 23.86 62.15 47 84 36.82 61.80
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English=> Spanish
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1> Spanish &,

« Strong correlation between the four measures
difference between WER and PER: 9-12 %
degradation by ASR:

increase in PER due to word error rate of ASR
difference between verbatim and text:

small: BLEU=3-4%; PER=1-2%
« system combination: small improvement
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“+"Spanish =2 English

4

Data statistics for Spanish-to-English source documents are the following:
e Text: 50 590 words, for 1782 sentences whereof
o CORTES: 25 084 words, for 888 sentences
o EPPS: 25 510 words, for 894 sentences

e Verbatim: 56 239 words, for 1 596 sentences whereof
o CORTES: 28 370 words, for 699 sentences
o EPPS: 27 873 words, for 897 sentences

e ASR: 54 708 words whereof

o CORTES: 26 769 words.
o EPPS: 28 939 words.
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“+="" Spanish =2 English
Input Site number words per | words src /
of words sentence words trans

ASR IBMNM 62 940 39 44 0.87
ITC-irst 6l 497 38.53 0.89
LIMSI 57 647 36.12 0.95
RWTH 60 775 38.08 0.90
UK A 58 840 36.87 0.93
uprPC 62 222 38.99 0.88
Ref~I-ver 6l 207 38.35 0.89

Verbatim IBM 62 407 39.10 0.90
ITC-irst 56 584 35 45 0.99
LIMSI 55 974 35.07 1.00
RWTH 56 168 35.19 1.00
UKA 54 921 34 41 1.02
UPC 57 107 35.78 0.98
DFKIT 56 802 35.59 0.99
uUuw 58 065 36 .38 0.97
ROVFER 56 570 35.47 .00
Ref~I1-ver 59 583 37.33 0. 94

Text IBM 58 964 33.09 0.86
I'TC-irst 52 856 29 66 0.96
RWTH 52 407 29 . 41 097
UKA 50 835 28.53 1.00
UPC 53 423 29 98 0.95
DFKI1 53 139 29 .82 0.95
UEIDD 51 940 2915 0.97
uUuw 54 121 30.37 0.93
ROVER S5 560 285.89 0.985
Ref-7-rxz 52 057 29 27 .97

Table 32: LIRS statistics for the Spanish-to-English task
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Informatior Cclety .
“-(Epps+Cortes) =2 Englis
Task Site BLEU/ | BLEU | BLEU/ | mWER | mPER | WNM | AS-
NIST IBM WER

FIE IBM Primary 1049 | 48.16 | 48.16 | 4168 | 30.18 | 4481 ,
(CHeg 1022 | 46.19 | 46.11 | 4336 | 3134 | 4336 B
Primary
e 1014 | 4558 | 4539 | 4366 | 3166 | 4298 -
Secondary
ROVER 10.50 | 48.07 | 48.07 | 41.64 | 30.03 | 4521 _
RWTH Primary | 1036 | 47.11 | 47.12 | 4289 | 3093 | 4455 -
UED Primary 10.11 | 4559 | 45.60 | 43.74 | 31.67 | 43.61 -
UKA Primary 063 | 4123 | 4098 | 47.17 | 33.64 | 4231 -
UPC Primary 1030 | 46.45 | 4646 | 4255 | 30.97 | 44.48 -
DFKI Primary 006 | 3724 | 3724 | 63.15 | 3495 | 39.95 -
UW Primary 10.09 | 4563 | 4563 | 44.06 | 31.74 | 44.66 -
SYSTRAN 9045 | 40.57 | 40.57 | 47.27 | 34.58 | 38.39 -

Verbatim | IBM Primary 11.04 52.54 5241 37.46 26.98 50.03 -
(CHeg 1057 | 4885 | 4849 | 3994 | 2866 | 46.06 -
Primary
ORCTeie 1027 | 4716 | 46.63 | 4189 | 3071 | 45.60 -
Secondary
T.IMSI Primary | 9.72 | 4259 | 42.08 | 4450 | 31.76 | 41.80 -
ROVER 11.09 | 5255 | 52.08 | 3682 | 26.78 | 5055 _
RWTH Primary | 11.10 | 5245 | 5191 | 37.73 | 2741 | 4934 -
UKA Primary 080 | 43.18 | 4284 | 44.85 | 3154 | 44.76 -
UPC Primary 10.65 | 49.63 | 4957 | 39.60 | 28.85 | 45.72 -
DFKIT Primarv 009 | 3750 | 3742 | 6861 3353 | 4034 -
UW Primary 000 | 4497 | 4497 | 4437 | 3228 | 45.22 -
SYSTRAN 089 | 4373 | 4374 | 4354 | 31.19 | 39.66 -

ASR IBM Primary 057 | 3941 | 3837 | 4873 | 34.72 | 45.11 |47.43
LC 903 | 3430 | 3392 | 5050 | 38.58 | 4296 |49.04
Primary
ITC-irst 8.64 | 3252 | 3224 | 5252 | 4082 | 42.46 |49.43
Secondary
LIMSI Primary | 8.48 | 32.60 | 32.13 | 52.58 | 38.18 | 38.28 |51.72
RWTH Primary | 9.26 | 36.13 | 35.79 | 49.00 | 38.02 | 43.96 |47.66
UKA Primary 842 | 30.13 | 2979 | 5482 | 4142 | 4096 |54.63
UPC Primary 004 | 34.83 | 3430 | 51.01 | 39.01 | 40.87 |49.57
SYSTRAN 806 | 2922 | 2922 | 6227 | 47.77 | 36.60 | 62.14

Table 33: Evaluation results for the Spanish-to-English task
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Table 34: Ranking of systems for the Spanish-to-English task
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« Spanish Cortes and EPPS have been evaluated
separately:

— Results on EPPS are better than those from the Cortes
— The ranking does not vary

« comparison with English-> Spanish: better by about 6%
(again!)

« ASR condition: IBM better by 3% in BLEU and PER
« difference between WER and PER: 13%
(? exception: DFKI with 26-30%)
» degradation by ASR:
* increase in PER: = WER of Asr
« difference between verbatim and text: small
« system combination: virtually no improvement
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 Difference to EPPS: worse by 5%

. égg condition: IBM better by 3% in BLEU and

 Difference between WER and PER: 14-16 %

g? exception DFKI: verbatim = 40%, whereas
ext = 13%)

« degradation by ASR:
increase in PER: = WER of Asr

« difference between verbatim and text:
about 3% (BLEU,PER,WER)

« System combination: no improvement
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« Data statistics for Chinese—>English sources:
— Verbatim 27730 words for 1232 sentences

Input Site number of | words per | words src /
words sentence words trans

ASR ITC-irst 30 584 24.82 0.89
RWTH 30 198 24.51 091
UKA 31 815 25.82 0.86
I1CT 29 618 24.04 0.92
NLPR 32216 26.15 0.85
Ref-1-ver 31 184 25.31 0.88

Verbatim ITC-irst 28 648 23.25 0.96
RWTH 28 541 23.17 0.96
UKA 27 996 22.72 0.98
I1CT 27 666 22.46 0.99
NLPR 32 283 26.20 0.85
NRC 29 971 24 .33 091
Ref-1-ver 30 707 24.92 0.89

Table 39: LRs statistics for the Chinese-to-English VOA task



1c Evaluation

—>English

Task Site BLEU/ | BLEU | BLEU/ | mWER | mPER | WNM | AS-
NIST IBM WER

Verbatim | ICT Primary 6.03 | 13.70 | 1320 | 78.68 | 58.06 | 25.72 ;
ITC-irst Primary | 6.01 | 14.04 | 1349 | 79.76 | 5942 | 25.73 ;
ITC-irst 6.00 | 13.92 | 1342 | 80.05 | 59.66 | 25.70 )
Secondary
NLPR Secondary | 435 | 7.30 | 7.30 | 10292 | 79.82 | 22.25 ;
NRC Primary 549 | 1224 | 1225 | 8450 | 63.07 | 2643 ;
NRC Secondary 580 | 1276 | 1276 | 8423 | 61.67 | 27.36 ;
RWTH Primary 645 | 1607 | 1532 | 78.08 | 56.34 | 27.58 i
UKA Primary 551 | 10.81 | 1030 | 8222 | 61.72 | 2421 ;
SYSTRAN 428 | 653 | 6.3 9537 | 7477 | 23.35 ;

ASR ICT Primary 490 | 1086 | 1046 | 7779 | 6246 | 2456 | 83.31
ITC-irst Primary | 492 | 11.07 | 1083 | 7880 | 63.19 | 2471 | 83.58
ILEE e 495 | 11.12 | 1088 | 7893 | 6322 | 2469 | 83.78
Secondary
NLPR Sccondary | 4.09 | 6.74 | 6.74 8728 | 7127 | 20.85 | 90.49
RWTH Primary 517 | 1239 | 1209 | 7799 | 6198 | 2647 | 83.02
UKA Primary 459 | 846 | 846 8292 | 6689 | 23.86 | 8828
SYSTRAN 438 | 8.62 | 848 8059 | 6578 | 22.52 | 95.20




1c Evaluation

—>English

Task Site BLEU/ | BLEU | BLEU/ | mWER | mPER | WNM | AS-
NIST IBM WER

Verbatim | ICT Primary 6.03 | 13.70 | 1320 | 78.68 | 58.06 | 25.72 ;
ITC-irst Primary | 6.01 | 14.04 | 1349 | 79.76 | 5942 | 25.73 ;
ITC-irst 6.00 | 13.92 | 1342 | 80.05 | 59.66 | 25.70 )
Secondary
NLPR Secondary | 435 | 7.30 | 7.30 | 10292 | 79.82 | 22.25 ;
NRC Primary 549 | 1224 | 1225 | 8450 | 63.07 | 2643 ;
NRC Secondary 580 | 1276 | 1276 | 8423 | 61.67 | 27.36 ;
RWTH Primary 645 | 1607 | 1532 | 78.08 | 56.34 | 27.58 i
UKA Primary 551 | 10.81 | 1030 | 8222 | 61.72 | 2421 ;
SYSTRAN 428 | 653 | 6.3 9537 | 7477 | 23.35 ;

ASR ICT Primary 490 | 1086 | 1046 | 7779 | 6246 | 2456 | 83.31
ITC-irst Primary | 492 | 11.07 | 1083 | 7880 | 63.19 | 2471 | 83.58
ILEE e 495 | 11.12 | 1088 | 7893 | 6322 | 2469 | 83.78
Secondary
NLPR Sccondary | 4.09 | 6.74 | 6.74 8728 | 7127 | 20.85 | 90.49
RWTH Primary 517 | 1239 | 1209 | 7799 | 6198 | 2647 | 83.02
UKA Primary 459 | 846 | 846 8292 | 6689 | 23.86 | 8828
SYSTRAN 438 | 8.62 | 848 8059 | 6578 | 22.52 | 95.20
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» Absolute performance: much worse than
Spanish (in both directions)

(BLEU: 12-15%; PER: 56-64%)

e difference between WER and PER: 17-
20%

» degradation by ASR:
Increase in PER: = less than CER of Asr



ata Analysis &
Metric En—>Es Es>En Zh—>En

ASR | Text | Verb | ASR | Text |Verb | ASR | Verb
BLEU < IBM__ | 99.75 | 99.74 | 99.85 | 99.86 | 99.07 | 99.90 | 99.91 | 99.74
BLEU <> mPER | 9874 | 98.76 | 97.87 | 86.90 | 98.23 | 96.11 | 95.94 | 93.96
BLEU < WNM | 9858 | 97.79 | 96.61 | 80.68 | 88.49 | 9030 | 94.95 | 87.46
IBM <> mPER__ | 99.16 | 98.65 | 97.91 | 85.54 | 98.24 | 95.89 | 9534 | 9321
IBM < WNM__ | 9785 | 9793 | 9652 | 81.06 | 8832 | 89.72 | 9568 | 89.90
mMPER < WNM | 94.79 | 98.64 | 9135 | 76.03 | 92.68 | 86.43 | 91.12 | 84.25

Table 42: Pearson correlation between metrics scoring

* All the metrics are strongly correlated
 Bleu and Bleu/IBM scores almost the same




AjufefEatic metrics é
Informatign Society j
and human evaluation

* Automatic metrics compared with human evaluation
results

* English->Spanish direction

 Correlations between automatic metrics’ scores and
fluency/adequacy scores

« Hamming distance between automatic metrics’ ranks
and fluency/adequacy ranks
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Metrics ASR | Text | Verb ASR Text Verb
scoring | scoring | scoring | ranking | ranking | ranking
BLEU vs Fluency 9791 | 77.16 | 95.15 4 10 5
IBM vs Fluency 9726 | 7835 | 94.70 4 9 5
mPER vs Fluency 96.04 | 8085 | 90.25 2 9 5
WNM vs Fluency 9866 | 7882 | 95.69 3 9 5
BLEU vs Adequacy | 97.09 | 8000 | 95.53 4 9 4
IBM vs Adequacy 0580 | 8038 | 94.95 3 8 4
mPER vs Adequacy | 9447 | 8373 | 9031 3 9 4
WNM vs Adequacy | 9845 | 80.67 | 9749 4 8 5
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Task Condition BLEU [%] | NIST | PER [%] | WER [%]

E— S: EPPS ASR (WER=6.9%) 36.0 8.75 | 39.3 51.0
Verbatim 46.6 9.91 31.5 42.2
Text 49.8 10.23| 30.2 39.3

S — E: EPPS ASR (WER=6.2%) 42.8 9.65 | 32.6 45.9
Verbatim 55.2 10.91| 25.7 36.3
Text 54.1 10.77| 26.4 36.2

S — E: CORTES | ASR (WER=9.8%) 33.6 8.37 | 391 56.2
Verbatim 46.2 9.85 | 31.7 44.9
Text 42.1 9.26 | 34.1 47.3

C —E:BN ASR (CER=9.8%) 12.4 5147 | 62.0 78.0
Verb.=Text 16.3 6.43 | 56.0 77.6




GQ%%I observations

« Strong correlation between all automatic measures
 Comparison of Tasks
— best task: S>E EPPS
— S>E CORTES worse: -11% BLEU, +6% PER
— E->S EPPS: similar
* Verbatim versus text comparison:
— virtually no difference
— verbatim sometimes is better !
« Asr versus verbatim comparison:
— degradation in PER: = WER of Asr
— degradation in BLEU: slightly more
» Chinese: worse performance
— (bigger) mismatch between training and test
— different language structures!

é
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» Partnership with ECESS

» Less formalized framework compared to
ASR and SLT

» Tasks aims differs:
— to evaluate globally TTS systems
— to analyze components ( diagnostic tests)



raluation
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Evaluation task Languages

Text processing CN, EN
MI1.1 Non Standard Word Normalization EN
M1.2 End-of-sentence detection (EN)

Words segmentation (CN) CN, EN
M1.3 POS (Part-Of-Speech) Tagging CN, EN
M1.4 Grapheme-to-phoneme conversion CN, EN
Prosody Generation CN, EN, ES
M2.1 Evaluation of prosody — Use of segmental information EN, ES
M2 .2 Evaluation of prosody — Rating of delexicalised utterances CN, EN, ES
M2 .3 Evaluation of prosodv — Choice of a delexicalised utterance CN, EN, ES
Acoustic Synthesis CN, EN
M3.1 Intelligibility test (Semantically Unpredictable Sentences) CN, EN
M3.2 Judgment test (Intelligibility and Naturalness) CN, EN
Intra-lingual Voice Conversion (IVC) CN, EN, ES
VC1 Comparison of speaker identities
V(C2 Evaluation of overall speech quality
Crosslingual Voice Conversion (CVC) EN/ES, ES/TEN

VC1 Comparison of speaker identities

VC2 Evaluation of overall speech quality
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Thank you !
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