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Motivation

> Human translation (HT)

- worldwide demand for translation services has accelerated,
due to globalization and growth of the Information Society

> Gap between MT and HT

- MT has improved significantly but independently from HT
- MT research has not directly addressed how to improve HT
- Today professional translators barely use MT

> The unavoidable adoption of MT

- Post-editing experiments have shown great promise
- Integration of HT and MT is still an open problem!
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Questions

How do human translators work"?
What tools do they use?

How is productivity measured?

How can MT help human translators?
What are important problems to solve?
Why should MT researchers care?
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Outline

Typical translation-industry workflow
Computer assisted translation tools
Simple MT-CAT integration

Two undergoing research projects

> their research challenges

> their experimental platforms



Scenario

All our translators
got a CAT tool!

Translation
Project

t

Language
Service
Provider




Scenario

I’'m the
project
Manager




Computer Assisted Translation (CAT) is the dominant
technology in the translation industry

CAT tools: special text editors supporting many document
formats and integrating information from different sources.



CAT Tools

Source/target text is split into segments
Translation progresses segment by segment
Provides helps from different sources:

spell checkers

dictionaries

terminology managers

concordancers

translation memory (TM)

and recently machine translation (MT)
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When new content is written and submitted for translation SDL TMS automatically checks the content ag
advanced linguistic processing.

Wenn neue Inhalte|

1| When new content is written and submitted for translation SDL TMS

New translated content
100% matches

Fuzzy matches

automatically checks the content against pr ly translated Inhalte mittels neu Unconfirmed
content using the latest patented technology and advanced linguistic Sprachverarbeitung
processing. davon bereits iiberd Not translated
Draft
DemoSequence Duplicates

Translation Results | Concordance Search | Comments | Term Reeognition‘

Segment Review

With comments
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tent using the latest patented technology and

SDL TMS diese
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Context: TEXT
Source File: C:\Documents a
Source TM: DemoTM

ermittelt, wie viel

/2010 10:44:38 AM dev_tms_srvc_usr
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using the latest patented technology and advanced linguistic processing. Sprachy f10Cke Inhalten und ermittelt, wie viel
davonf Segment Content
5902 Any content matched is delivered back translated, whilst new content ﬂ 100% Bereits| Number only omatisch ausgegeben, neu zu pa
requiring translation is automatically delivered down into the translation uberset = den normalen
supply chain for human translation. Ubersetzungsprozess gegeben.
5903 For more information about SDL TMS please visit our translation [l 100% Weitere Informationen tber SDL TMS finden Sie in der Rubrik pa
management section. .Translation Management™.
5904 SDL Knowledge-based Translation System (SDL KbTS™) | SDL Knowledge-based Translation System (SDL KbTS™) pa
5805 rovides high-quality translations, accelerated time-to-market and ﬂ SDL KbTS™ liefert filhrenden Unternehmen weltweit qualitativ pa
reduced total cost for the world's leading brands. hochwertige Ubersetzungen, beschleunigt die Time-to-Market und
ermdglicht eine Reduzierung der Gesamtkosten.
5906 The power of the solution lies in the combination of sophisticated {7 100% Der Vorteil der Losung liegt in der Kombination hochentwickelter pa

machine translation technology with other translation automation

maschineller Ubersetzungstechnologie mit weiteren automatisierten
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Vanilla CAT Tool

File Edit View Help

BZU aestyie[]:=i=|C2(BEO

TM Matches / MT Suggestion

Editor

But I must explain to you how all this mistaken idea of
denouncing pleasure and praising pain was born and I will give
you a complete account of the system, and expound the actual
teachings of the great explorer of the truth, the master-
builder of human happiness.

Nemo enim ipsam voluptatem quia voluptas sit aspernatur aut
odit aut fugit, sed quia consequuntur magni dolores eos qui
ratione voluptatem sequi nesciunt.

No one rejects, dislikes, or avoids pleasure itself, because

it is pleasure. .. -

Suggestion by MT or TM,

Neque porro quisquam est, q "anked _bV a dynamic sit
amet, consectetur, adipisci v SU99estion manager. | eius
modi tempora incidunt ut labc m

quaerat voluptatem. Ut enim ad minima veniam, quis nostrum
exercitationem ullam corporis suscipit laboriosam, nisi ut
aliquid ex ea commodi consequatur?

C||

Jisl

Project Analytics: % completion; % repetitions; % fuzzy matches; % new words

TM matches and
partial MT fragments
(informative MT).

Concordance / Terminology

Terminology is automatically
extracted from the MT phrase-
table (self-tuning and
informative MT).

Chat

Collaboration between
customers, translators
and MT provider.




Terminology

- Terms: words and compound words that in specific
contexts have specific meanings.

- Termbase: database consisting of terms and related
information, usually in multilingual format.



Terminology

Terminology database

Term: concorrenza sleale

Domain: [LAW v ]

Source: [IT-ItaIian

v Target: [EN-Eninsh v ]

Domain: LAW
Term
Reliability

Term reference

Date

Definition

Definition reference
Term

Date

Italiano

concorrenza sleale

3 (reliable)

Enc Giuridica, Treccani,Roma,vol.VII,1988,s.v.concorrenza Il;Codice Civile art.2598

29/09/2009

English

an attempt to do better than another company by using techniques which are not
fair,such as importing foreign goods at very low prices or by wrongly criticising a
competitor's products

3 (Dict of Accounting,Collin-Joliffe,1992 )

unfair competition

29/09/2009

[>]

v |




Concordance

» Concordance: occurrence of a word in a texts together
with its context.

» Bilingual concordances show use of words in parallel
texts.



Concordancer

Bilingual concordance

Source: | EN-English v | Targe word alignment

Search string: |EQUAL TO v rabbit information ??
Select COrpus: Alice in Wonderland v
A
She felt very sleepy, when suddenly a White RIS EWE TN, —AKEMNIER
rabbit with pink eyes ran close by her. B R SRR T i 5 BT .
nor did Alice think it so unusual to hear the rabbit AZfRZIF AR FE= Qi : B | 1
say to itself "Oh dear! Oh dear! | shall be too | BERE T SIS =
el 7 RERET! "B RNAAXEFARSE.

But when the rabbit actually took a watch outof ~ AMHBRFEAMNELOKFREHE—RE, BT
its waistcoat-pocket, and looked at it, and then e, REXNHHFERE, BWWLZA—ERmiE,

hurried on, Alice started to her feet, for she REMEITIZE, MR RFEEOSMNY
remembered that she had never before seen a O, R gRFMOSBEHE—O%KK, FE
rabbit with either a waistcoat-pocket or a watch to  #ifR#E AR FIREEIS AL, WFRkERENLE
take out of it, and she ran across the field after it, — N FHEEHMNE TH—PMRKRFH.

and was just in time to see it pop down a large

rabbit-hole under the hedge.

The rabbit-hole went straight on like a tunnel for ~ RTRERRE—HHERIER, MEEHRZHETT
some way, and then dipped suddenly down, so BE, X—BREXRERT, EWNLLFRANELE
suddenly that Alice had no time to think about #F, mEAME S FEHE—IMFEERRNHF
stopping herself before she found herself falling °

down what seemed to be a very deep well.

Done




Translation Memory

Incrementally stores translated segments. Given a new
source segment it looks for perfect or fuzzy matches

Matches are ranked (100%-matches on top) and
presented to the user as translation candidates for post-
editing

A TM can be shared among and simultaneously updated
by several translators working on the same project

TMs model the style and terminology of the customers



Translation Memory

When does it help?
> on highly repetitive, such as technical manuals
> on new versions of previously translated manuals
> when several translators are working on the same project

How does it help?
> speeds up translation process
> ensures consistency across different translators

Limitations
> number of useful matches found is generally small (5-10%)



Machine Translation

Machine translation in general decomposes the language
translation process into a sequence of rule applications.

In statistical MT:

» the translation process is expressed as a search problem that
computes an optimal sequence of rules to apply

- translation rules are automatically extracted from a large
parallel corpus and a stochastic model is defined over the
translation rules, that is optimised to best fit the data

> according to the employed stochastic model, the sequence of
rules may generate linear or hierarchical structures.



Machine Translation

When does it help?
> language pairs supported by large parallel data
> translation directions between close languages
> training data represent well task data

How does it help?
> provides good draft translation to start with
> avoid translating easy/repetitive fragments

Limitations
> translations may lack of global coherence
> bad translations cause waste of time, loss of trust



TM versus MT

Capabilities
Can it start from scratch?
Does it improve during usage?

SN X

Can it instantly learn a new translation?
Does it consider context of the segment?
Can it retrieve 100% matches?

Can it create new 100% matches? v

<

TM and MT are rather complementary!



Simple MT Integration

Google code
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Translate
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Translation cost

Translation projects are quoted on word basis
Price per-word depends on:

> domain

> languages

. urgency

> quality

> TM matches

From a research perspective we are interested in the

impact of MT on user experience and productivity



Human productivity

Daily productivity of translators is highly variable ... and

also translations vary significantly among translations

To evaluated the impact of MT technology we have to

consider both subjective and objective criteria:
- usabillity, user preferences, ...
-~ variations in productivity

- effort: e.g. human TER

- speed: e.g. word/hour, sec/word



Simple MT Integration

~’WW il I T ———T——

Google code
Paid version of Google =)
Translate

OFF

Integrated logging functions in plug-in and run experiments

with 2 domains x 2 directions x 4 versions = 16 translators



Words/Hour

1.000

850

70

o

550

400

Simple MT Integration

Bty BTM+mT [l Time Gain (%)
50,00%

MT helps, what next? =

20,00%

10,00%

EN>DE IT EN>DE LE EN>IT IT EN>IT LE

Language-Domain



mmatecat

Seamless integration of MT into the CAT workflow
Research:

- self-tuning machine translation

> user-adaptive machine translation

- informative machine translation
Enterprise level open-source CAT tool

Extensive field testing with professional translators



MateCat Too

Translate - PROJ-359BF7E47E19CC9ES03E2484864C5926 - 352
« } »> + http://demo.matecat.com/translate/PROJ-359BF7E47E19CCOE903E2484864C5926/en-it/361-sldfjw322d

&9 [0 HH# HLT 2011 MateCatv Google Docs Wolfram|Alpha Reviewsy MTM FBK SSL VPN Intranet 2.0 | FBK
Translate - PROJ-359BF7E47E19...

¢ | (Q~ Google

(L matecat" lobslist > PROF359BF7EATE19CCOE903E2484864C5926 (352 - EN)

A CAT Tool for Your Business. Simple. Web-Based

Suggestion
Translation matches frOm TM
BPper il tuo lavoro. Semplice. Web-based. Suggestion

A CAT Tool for Your Business. Simple. Web-Based

A CAT Tool for Your Business. Simple. Web-Based Uno strumento CAT per il tuo business. Semplice. Web-Based
Tools for making your business competitive Strumenti per rendere competitiva I'impresa
Source: rprosser  2006-09-19 131%
MateCat integrates Statistical Machine Translation and Collaborative Translation MateCat integra la traduzione automatica statistica e le memorie di
Memories, within the Human Translation workflow. MateCat increases the traduzione collaborativa, all'interno del flusso di lavoro di traduzione umana.
productivity of professional translators and enhances their work experience with MT. MateCat aumenta la produttivita dei traduttori professionisti e migliora la loro
esperienza di lavoro con MT.

Translated: =% | Approved: =% | Words last hour: — | Expected completion: -~ Hours

Simple. Web based.



MateCat Tool

< Back to Translation ‘ Export All Data in CSV

Job 984 - Editing Log

Slowest 5.000 segments by time-to-edit

Summary

Data collection

Words  Avg SecsperWord %of MT %of TM  Total Time-to-edit  Avg PEEffort% % of wordsin too SLOW edits % of words in too FAST edits

2641 Ss 96% 4% 03h:38m:59s 33% 1% 0% -
wae . l I
Editing Details a d I Oggl ng fo r
Secs/Word JobID Segment ID Words Suggestion source Match percentage Time-to-edit Post-editing effort ° °
A 984 580414 26 Machine Translation 86% 10m:58s 20% I n - d e p t h a n a I y S I S
et You can move a volume to a new I/O group to balance the workload across the in the system without stopping host activity to
the volumes.
Suggestion E possibile spostare un volume di | / E in un nuovo gruppo di bilanciare il carico di lavoro tra i nel sistema host senza dover
arrestare |'attivita per i volumi.
s E possibile spostare un volume in un nuovo gruppo 1/O per bilanciare il carico di lavoro nel sistema senza arrestare |'attivita
Translation . . N
dell'host sui volumi.
Diff View E possibile spostare un volume #-+£ in un nuovo gruppo ¢ I/O per bilanciare il carico di lavoro t=+ nel sistema kest senza entage; Time-to-edit;Post-editing effort;Segment;Suggestion;Tra *
dever arrestare |'attivita per dell'host sui volumi. "20%";"You can move a volume to a new I/O group to balance the|:
31%";"Mirrored, compressed, and thin-provisioned volumes as we
65%";"It is common to observe high compression ratios in datab
Secs, d Job ID Sey it ID Word: S i Match it Time-to-edit Post-editi ffort -
o © e ores HEE e LB fme-to-ect e 47%";"Establish paths to I/O groups on hosts After the system
28.8 9584 580432 27 Machine Translation 86% 12m:57s 31%

46%";"Select the preferred node in that I/O group that the hos
45%";"The wizard only changes the I/O group for the volume and
s "27%";"For volumes mapped to Fibre Channel hosts, the wizard al
9 984;580379;"Machine Translation™;11;"86%";"252606";"66%";"Like thin-provisioned volumes, compressed volumes have v
10 984;580411;"Machine Translation";37;"86%";"240454";"41%";"Planning for compression in pre-existing installations T
11 984;580389;"Machine Translation";20;"86%";"235892";"15%";"You can also monitor information on compression usage to
12 984;580449;"Machine Translation™;22;"86%";"229242";"47%";"If a recommended service action is active, these events

13 984;580419;"Machine Translation™;28;"86%";"220055";"43%";"You can also use this wizard to move volumes to another

14 984;580399;"Machine Translation™;32;"86%";"217623";"30%";"After compression is applied to stored data, the require
15 984;580461;"Machine Translation™;29;"86%";"216299";"45%";"Email notifications The Call Home feature transmits oper
16 984;580390;"Machine Translation™;15;"86%";"198145";"44%";"To monitor system-wide compression savings and capacity,
17 984;580465;"Machine Translation™;12;"86%";"193919";"33%";"The system can send SNMP messages that notify personnel
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Cognitive studies of translator behaviour

> based on key logqging and eye tracking

MT research:
-~ interactive translation prediction
- Interactive editing
» adaptive translation models
Open source workbench

Field test by translation agency and volunteers



Interactive MT Prediction

“h

En mayo, habla de su regreso a la ciudad: "Voy
2 Fr alll esta semana, pero me limitare a

In May, she speaks about her return to town: "I
will go there this week, but | will only stay until
the 19th, because on the 20th | must present

myself at work."

quedarse hasta el siglo XIX, porque en la 202

I

TRANSLATED

Translation matches Leﬁ_to_rl ght
In May,lshe speaks abo post—editing

town: "l will go there th
only stay until the 19th, b
20th | must present myself a

gorque en la 20
rabajo".

prediction
PeLrope Standard Time) “




Interactive Editing

Document list >Jobs List > tester...tester
Shortcuts

Translation matches

MULTIMODAL
INTERACTION

View Rules

Total Words: 314 To-do: 207  Speed: -~ Words/h ~ Completed in:

DOWNLOAD PROJECT

]
)
)
L}
)
I
)
]
-

| DRAFT | TRANSLATED

Replace

Reset Document
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A~y Amatecat

1. MT stands for machine
translation.

2. Our research aims to
make it more useful to
translators.

3

1. MT €' l'acronimo di
traduzione automatica.

2. La nostra ricerca mira a
renderla piu' utile per i
traduttori.

0 Your document has been saved in file MaeCat.xlif.

tool.
4. All software will be

integrata in un CAT tool
basato su Web.
4., Tutto il software verra'

|

MateCat Tool
MT stands for MT e' I'acronimo di -
machine translation. traduzione
automatica. automatica.

Our research aims to
make it more useful to
translators.

Our MT technology
will be seamlessly
integrated into a Web-
based CAT tool.

La nostra ricerca mira
a renderla piu' utile
per i traduttori.

La nostra tecnologia
di traduzione
automatica

sara' perfettamente
integrata in un CAT
tool basato su Web.

NEE

Self-tuning
MT

MT Server

Project Adaptation

Models
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1. MT stands for machine 1. ![\/I'I;je [acronlrpo dlt. -y
translation. raduzione automatica.

2. Our research aims to 2. User-
make it more useful to

translators.

3. Our MT technology will adaptlve
be seamlessly integrated MT
into a Web-based CAT
tool.

4. All software will be

J,
71

MateCat Tool

ANE1

MT Server

SRC | MT stands for machine tanslation. Ty

MT MT sta per traduzione automatica.
n-Line Learning Models
USR | MT e' I'acronimo di traduzione automatica.




User-adaptive MT

* Discriminative re-ranking methods

K. Waschle et. al, Generative and discriminative method for online
adaptation in SMT, MT Summit 2013.

« Cache based language and translation models

N. Bertoldi et. al, Cache-based online adaptation for machine
translation enhanced computer assisted translation, MT Summit
2013.

» Discriminative online adaptation of dense/sparse features

P. Mathur et al., Online learning approaches in computer assisted
translation, WMT 2013.



Informative MIT

mate MateCat_-_D1.1_-_I[...].docx_en-US_de-DE.sdIxliff (5898) > en-GB > fr-FR

The goal of this work package is to develop methods and system | |'objectif de cet atelier de travail est de développer des méthodes et

architectures to adapt statistical machine translation (SMT) systems. des architectures de systéme d'adapter les systémes de traduction

TRANSLATED

L'objectif de cet atelier de travail est de développer des méthodes et des architectures de
systéme d'adapter les systémes de traduction automatique statistique (TAS).
Source: MT 2013-08-28

automatique statistique (TAS).

Translation matches

The goal of this work package is to develop methods and system architectures to adapt
statistical machine translation (SMT) systems.

Machine translation Traduction automatique

Source: Anonymous 2012-08-26 | k47

Machine header piping systems Collecteurs/tuyauteries

Source: TRANSLATED 0000-00-00 i3

Progress: [N 0% Payable Words: 331 To-do: 310 Editing Log




Informative MIT

thods and system L'objectif de cet atelier de travail est de développer des méthodes et
slation (SMT) systems. des architectures de systéme d'adapter les systémes de traduction
automatique statistique (TAS).
TRANSLATED
m architectures to adapt L'objectif de cet atelier de travail est de développer des méthodes et des architectures de

systéme d'adapter les systémes de traduction automatique
Source: MT 2013-08-28 | MT

Traduction automatique

Source: Anonymous 2012-08-26 Bt H

Collecteurs/tuyauteries
Source: TRANSLATED 0000-00-00

35



Informative MT

* Score MT vs TM suggestions
— Show most useful suggestion in first position

* Filter out bad MT suggestions
— Avoid translator wasting time, loosing trust

* Provide reliable partial information
— Show suggestions of important/difficult words

36



Informative MT

| Format | VH Font |V|| Size |v| A v afy mmatecatw

= o @O

1. MT stands for machine
translation.

2. Our research aims to
make it more useful to
translators.

Translation matches

1. MT e' I'acronimo di
traduzione automatica.

2.La nostra ricerca mira a

renderla piu' utile per i tradukori

Our research aims to make it
more useful to translators.

La nostra ricerca mira a
renderla piu' utile per i traduttori

Our goal is to make it
more useful to interpreters.

Il nostro obiettivo e' di renderlo
piu' utile per gli interpreti.

MT
90%

™
75%

MateCat Tool

|

SRC
translators.

Our research aims to make it more useful to

Informative
MT

Filtering and
ranking

MT Server

MT decoder

QE engine

TM Server



Open experimental platforms

Easy to install and run post-editing experiments
Google-compliant MT APIl, MyMemory TM API
comparing different MT engines, and much more

Suited for remote access (e.g. crowdsourcing)




Test Protocol

Translate - PROJ-359BF7E47E19CCOE903E2484864C5926 - 352

%

+| matecat, 0)- c

Idfi d L= ¢ | (Q~ Google

i
B

HLT2011 MateCatr Google Docs Wolfram|Alpha Reviewsv MTM FBKSSLVPN iIntranet 2.0 | FBK

=]

Translate - PROJ-359BF7E47E19. f

matecat™ lobsList > PROK359BF7EATE19CCIEIN3E2484864C5926 (352 - EN)

19 | ACAT Tool for Your Business. Simple. Web-Based

matches

Un CAT Tool per il tuo lavoro. Semplice. Web-based.

[=]] orarr

A CAT Tool for Your Business. Simple. Web-Based

A CAT Tool for Your Business. Simple. Web-Based

Tools for making your business competitive

Un CAT Tool per il o avoros Semplie. Web-based.
Source: Anonymeus 2012055 [T
Uno strumento CAT per il tuo business. Semplice. Web-Based
Source:MT 20120913 [JME
Strumenti per rendere competitiva I'impresa

Source: rprosser2006-09-19 [N

197960 Machine Transl

Translation
Memories, within the Human Translation workflow. MateCat increases the

professional

MateCat integra la traduzione automatica statistica e le memorie di
traduzione collaborativa, all'interno del flusso di lavoro di traduzione umana.
MateCat aumenta la produttivita dei traduttori professionisti e migliora la loro

esperienza di lavoro con MT.

Progress: [T I ‘ Eq. words: -

Translated: % | Approved: —%

Day 1
Translation of

Words last hour: — | Expected completion: — Hours

50% of doc

with MT1 (domain adapted)

<

N

o000 Translate - PROJ-359BF7E47E19CCOEI03E2484864C5926 - 352
T‘T + [ http://demo.matecat. 0J-359BF7E47E19CC Idfj d =5 ¢ | (Q- Google
e M HLT2011 MateCatv Google Docs Wolfram|Alpha Reviewsv MTM FBKSSLVPN Intranet 2.0 | FBK
| Translate - PROJ-359BF7E47ES.. | ¥
mate: Jobs List > PROJ-359BF7E47E19CCIEI0IE2484864C5926 (352 - EN)
19 | ACAT Tool for Your Business. Simple. Web-Based [ Un CAT Tool per il tuo lavoro. Semplice. Web-based. |

‘ DRAFT

Translation matches

A CAT Tool for Your Business. Simple. Web-Based

Un CAT Tool per l o lavor. Semplice. Web- based
SourcesAnonymous 2012505 [FTEE)

A CAT Tool for Your Business. Simple. Web-Based Uno strumento CAT per il tuo business. Semplice. Web-Based
SourceuT 20120813 [
Tools for making your business competitive Strumenti per rendere competitiva ['impresa

Source: rprosser2006-09-19 [JEIN

197960 Machine

Translation MateCat integra la traduzione automatica statistica e le memorie di

Memories,

traduzione collaborativa, all'interno del flusso di lavoro di traduzione umana.
MateCat aumenta la produttivita dei traduttori professionisti e migliora la loro

esperienza di lavoro con MT.

Progress: [NV IR | cq. words: -

<

Translated: ~% | Approved: =% | Words last hour: — | Expected completion: — Hours

N

Day 2
translation of rest of doc
with MT2 (project adapted



Time to edit (sec/word)

Self-tuning MT

Legal
B Day1 |M Day2
8.00

6.00
4.00
2.00

0.00

EN-IT5 EN-IT6 EN-IT7 EN-ITS8
Translators

Post-edit effort (%)

40

30

10

Legal

[l Dayt |l Day2

EN-IT5 EN-IT6 EN-IT7 EN-ITS8
Translators

Average gain: 22.25%

Average gain: 10.71%

This protocol introduces secondary effects:
learning curve of users about system and document




Better Test Protocol

[Fomat [¥][Font_ [¥][sze [¥] A~#~(fAmatecat:

B0 ===E == @ 8

1. MT stands for machine 1. MT €' I'acronimo di -
translation. traduzione automatica.

2.La nostra ricerca mira a

renderla piu' utile per i tradukori

Translation matches

Our research aims to make it| |La nostra ricerca mira a MT
more useful to translators. renderla piu' utile per i traduttori 90%

Y

| MT Server
MateCat Tool %

MT selection ‘ MT eng 1 \
SRC | Our research aims to make it more useful to

translators. Segment - MT
MAP

MT eng N

MT systems randomly switched inside the same document:
user does not know where the suggestions come from



Conclusions

> Integration of HT and MT is still an open issue
> very challenging research problems

> Open experimental infrastructure
> permits to evaluate how useful MT is

> Interested to try our CAT tools?

» www.matecat.com simple Ul, industry ready ready

> www.casmacat.eu enhanced Ul, research oriented




Thank you!




