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Organisation

1. Introduction of the lecturers
1. Martin Volk
2. Johannes Graën

2. Overview of the course day
3. Auto-generated welcome message
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Translation Memory

5-Nov-21 3 Martin Volk

English

What's that all about?

I can't wait for this day to be over.

Thank God it's only once a year.

Maybe I’ll meet him tomorrow.

Chris wants to start up a band.

…

…

German

Was soll denn das?

Ich bin so froh, wenn dieser Tag vorbei ist.

Gott sei Dank ist er nur einmal im Jahr.

Vielleicht werde ich ihn morgen treffen.

Chris möchte eine Band gründen.

…

…
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Why do translators need “alignment”?

1. to fill Translation Memories

2. to search translated texts
3. to extract bilingual terminology

4. to understand Machine Translation

Why do Computational Linguists need “alignment”?

• for cross-language information transfer
• e.g. for automatic word sense disambiguation

• e.g. for proper name recognition

• e.g. lexicography
11/5/21 Martin Volk Page 4
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InterText Sentence Alignment Demo

Texts from Credit Suisse Bulletin (2003-2014)

- 200 articles in both English and German (tokenized)
- 13336 segments in English

- 11835 segments in German
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Automatic alignment

… is the process of finding and storing semantically equivalent 
text units. In other words, text units that are (close to) equal in 
meaning.

• The cross-language alignment between translated texts is a 
special case of alignment.
• We distinguish

• document alignment

• sentence alignment
• word alignment

• Other alignment examples are …
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Automatic alignment

Other alignment cases (to be discussed later today)
1. alignment between different versions of the 

same text
2. alignment between scan image (of a 

manuscript) and transcription
3. alignment between audio and transcription

11/5/21 Martin Volk Page 7

Department of Computational Linguistics

Definition by SDL/Trados

https://docs.rws.com/813470/673714/trados-studio-2021-sr1/aligning-files

Alignment is a mechanism for re-using previous 
translations. The alignment tool in Trados Studio 
parses previously translated files into translation units 
(TUs) so you can add them to a translation memory 
(TM). 
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Trados Studio Alignment Mechanism

• “The tool pairs up sentences by looking at the file 
structure.”

• “Trados Studio then analyzes the two sections by 
unique features like proper names, numbers, 
dates, measurements etc.”
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Types of Alignment in Trados Studio

1. Align with Review 

– suitable when translations are “not exact”
– allows major edits

2. Align without Review

3. Align Single File Pair
4. Align Multiple Files

5. Align Retrofit Files (???)
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MemoQ

https://docs.memoq.com/ggl-tst/Things/things-alignment.html

“Alignment is a way to reuse previous translations. It means that 
the original document and its translation are both segmented into 
translation units, and then the corresponding translation units are 
matched using statistical and linguistic algorithms. 

Being a complex process, it may take several minutes, 
depending on the length of the aligned documents. 

Although memoQ's automatic alignment is quite accurate, human 
revision is necessary for good results.”  J
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Parallel Corpora

11/5/21 Martin Volk 13

… are corpora of translated texts.

Where do we find parallel corpora?
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Sources of Parallel Corpora

1. Opus
2. Clarin
3. ZH-Parallel Corpus Collection
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Martin Volk 15 5 November 

2021

OPUS – An open source parallel corpus

collected by Jörg Tiedemann, Lars Nygaard

• https://opus.nlpl.eu/

• Europarl

• European Constitution

• Software Manuals

– Open Office

– KDE

• Open Subtitles

• …
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Parallel Corpora - Examples

The Europarl corpus
– European Parliament proceedings.

The United Nations corpus
– UN texts in 6 languages.

The UZH Text+Berg parallel corpus
– Alpine texts in 2 languages (DE-FR)
– Size: ~ 5 million words / language

https://opus.nlpl.eu/
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Europarl 1996 – 2012
Information taken from http://www.statmt.org/europarl/ (Dec. 2014)

17
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Europarl Examples DE-EN
(from an EU parliament session in January 2000)

"27"> All dies entspricht den Grundsätzen, die wir stets verteidigt haben. 
"26"> This is all in accordance with the principles that we have always 
upheld. 
================================
"28"> Vielen Dank, Herr Segni, das will ich gerne tun. 
"27"> Thank you, Mr Segni, I shall do so gladly. 
================================
"10"> Wie Sie sicher aus der Presse und dem Fernsehen wissen , gab es in 
Sri Lanka mehrere Bombenexplosionen mit zahlreichen Toten. 
"9"> You will be aware from the press and television that there have been a 
number of bomb explosions and killings in Sri Lanka. 
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United Nations Corpus

Numbers taken from   
Eisele and Chen: MultiUN: A Multilingual Corpus from United Nation Documents. LREC, 2010 

19

= chars
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Die Alpen, Les Alpes, Le Alpi in 3 Languages
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Le plus ancien magazine bancaire du monde. Depuis . 

5 / 2014

Avec le Baromètre des préoccupations du Credit Suisse – la grande étude sur l’état de la nation
25 questions sur la Suisse

Question 1 —
La Suisse est-elle le 
pays des montagnes ?

Das älteste Bankmagazin der Welt. Seit .

N° 5 / 2014

Und: Credit Suisse Sorgenbarometer – die grosse Studie zur Lage der Nation
25 Fragen zur Schweiz 

Frage 1 —
Ist die Schweiz das 
Land der Berge?
 

La più antica rivista bancaria del mondo. Dal .

5 / 2014

Con il barometro delle apprensioni Credit Suisse, il grande sondaggio sulla situazione del paese
25 domande sulla Svizzera

Domanda 1 —
La Svizzera è il paese 
delle montagne?

!e world’s oldest banking magazine – since . 

5 / 2014

And: Credit Suisse Worry Barometer – the Major Study on the State of the Nation
25 Questions about Switzerland 

Question 1 —
Is Switzerland the 
Land of Mountains?

Medi-Notice Corpus 

Page 22
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Medi-Notice Corpus 
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Medi-Notice Corpus DE-FR at UZH

- patient information (4360 leaflets)
- DE: 6.4 million – FR: 7.6 million tokens
- DE: 67’478 types – FR: 46’604 types

- medical subject information (4114 leaflets) 
- DE: 14.4 million – FR: 18.3 million tokens
- DE: 186’308 types – FR: 98’487 types

by Andrea Fritz (MLTA Master Project, Dec. 2016)

11/5/21 Martin Volk Page 24



11/5/21

13

Department of Computational Linguistics

Text Alignment for Statistical MT
Parallel texts (= bitexts)

– Same content is available in several languages
– Official documents of countries with multiple official languages à

literal, consistent

Alignment
– Paragraph to paragraph, sentence to sentence, word to word

Target
Sectionk

Paragraphk

Sentencek

Phrasek

Wordk
…
Wordm

Source
Sectioni

Paragraphi

Sentencei

Phrasei

Word i
…
Word j
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1. Document Alignment

Given a document collection
– e.g. the yearbooks of the SAC
determine which document D1 in language L1 is a 
translation of document D2 in language L2.

Note: the document collection can be the web.

Martin Volk 26
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Document Alignment

Method:
– Compare the author names
– Compare the lengths of the documents (in number of 

characters)
– Compare the document structure (in number of paragraphs 

and sentences)
– Compare anchor words (e.g. numbers, names)

Martin Volk 27 5 November 
2021
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Example: DIE ALPEN 1965 DE - FR

11/5/21 Martin Volk 28

Himalaya-Chronik 1963 G.O. Dyhrenfurth 1 DE

La Pointe Courbe Vériene Mettler 1 FR Gemälde

Eine Besteigung des Fujiyama W. K.  Rieben 9 DE

Der Stetind - das Matterhorn des Nordens Henrik Bierberg 12 DE

Die Bewässerungsanlagen von Ausserberg im Wallis Ernst Lautenschlager 16 DE

Eine Viertelstunde tödlicher Gewissheit Hermann Roth 24 DE

Das unverstandene Bergsteigen Karl Greitbauer 26 DE

Chronique himalayenne 1963 G.-O. Dyhrenfurth 1 FR

La Pointe Courbe (Verbier) Vérène Mettler 1 FR peinture à l'huile

Eine Besteigung des Fujiyama W. K.  Rieben 9 DE

Le Stetind - Le Cervin de la Norvège Henrik Bierberg 12 FR

Le système d'irrigation d'Ausserberg en Valais Ernst Lautenschlager 16 FR

Un quart d'heure sous le souffle de la mort Hermann Roth 23 FR

Das unverstandene Bergsteigen Karl Greitbauer 26 DE
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2. Sentence Alignment

Given a pair of translated documents
– e.g. a pair of articles in the Text+Berg corpus

determine which sentence S1 in document D1 
is a translation of which sentence S2 in 
document D2.
– Many-to-one sentence alignments are possible.
– Zero alignments are possible.

– We assume that the sentences in both documents 
are in the same order. 

Martin Volk 29
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Toy Example

11/5/21 Martin Volk Page 30
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Die Bewässerungsanlagen von Ausserberg im
Wallis 

Le système d' irrigation d' Ausserberg en Valais 

VON ERNST LAUTENSCHLAGER , BASEL PAR ERNST LAUTENSCHLAGER , BALE 

Mit 3 Bildern ( 25-27 ) und 1Kartenskizze Das 
Gelände der Gemeinde Ausserberg umfasst die 
Berglehnen zwischen dem Bietsch- und dem
Baltschiedertal an der Südrampe der 
Lötschbergbahn . 

avec 3 illustrations ( 25-27 ) et une carte-esquisse
. 

Im Mittelalter wurde dieses Gebiet Bischofsberg
genannt . 

Le territoire de la commune d' Ausserberg
comprend les pentes situées entre les vallées de 
Bietsch et de Baltschieder à la rampe sud du 
chemin de fer du Lötschberg . 

Seine fünf selbständigen Gemeinden führten ein
gemeinsames Wappen : 

Cette région s' appelait Bischofsberg au Moyen
Age . 

ein Kreuz auf grünem Grund , umgeben von 5 
Sternen , überragt vom Doppeladler . 

Ses cinq communes indépendantes portaient les 
mêmes armoiries : 

Im 17. Jahrhundert verloren die fünf alten
Gemeinden ihre Selbständigkeit . 

une croix sur champ de sinopie , entourée de cinq
étoiles , surmontée de l' aigle bicéphale . 

Als neues Gemeinwesen für das gesamte Gebiet
trat Ausserberg , « Mons Exterior » , auf , unter
Beibehaltung des alten Wappens . 

Au XVIIe siècle , les cinq communes perdirent leur
indépendance . 

La nouvelle commune se nomma Ausserberg « 
Mons exterior » et conserva les anciennes
armoiries . 
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Die Bewässerungsanlagen von Ausserberg im
Wallis 

Le système d' irrigation d' Ausserberg en Valais 

VON ERNST LAUTENSCHLAGER , BASEL PAR ERNST LAUTENSCHLAGER , BALE 

Mit 3 Bildern ( 25-27 ) und 1Kartenskizze Das 
Gelände der Gemeinde Ausserberg umfasst die 
Berglehnen zwischen dem Bietsch- und dem
Baltschiedertal an der Südrampe der 
Lötschbergbahn . 

avec 3 illustrations ( 25-27 ) et une carte-esquisse
. Le territoire de la commune d' Ausserberg
comprend les pentes situées entre les vallées de 
Bietsch et de Baltschieder à la rampe sud du 
chemin de fer du Lötschberg . 

Im Mittelalter wurde dieses Gebiet Bischofsberg
genannt . 

Cette région s' appelait Bischofsberg au Moyen
Age . 

Seine fünf selbständigen Gemeinden führten ein
gemeinsames Wappen : 

Ses cinq communes indépendantes portaient les 
mêmes armoiries : 

ein Kreuz auf grünem Grund , umgeben von 5 
Sternen , überragt vom Doppeladler . 

une croix sur champ de sinopie , entourée de cinq
étoiles , surmontée de l' aigle bicéphale . 

Im 17. Jahrhundert verloren die fünf alten
Gemeinden ihre Selbständigkeit . 

Au XVIIe siècle , les cinq communes perdirent leur
indépendance . 

Als neues Gemeinwesen für das gesamte Gebiet
trat Ausserberg , « Mons Exterior » , auf , unter
Beibehaltung des alten Wappens . 

La nouvelle commune se nomma Ausserberg « 
Mons exterior » et conserva les anciennes
armoiries . 
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Sentence Alignment

can be based on length comparison (# of characters).
can be based on anchor words: 
– numbers

– but sometimes Arabic vs. Roman numbers (17 vs. XVII)
– names

– but sometimes translated (Matterhorn vs. Cervin)
– cognates

– DE: Lokomotive – FR: locomotive

Important assumption: the sentences in both texts are
in the same order!
Martin Volk 34
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Example Tool for Sentence Alignment

11/5/21 Martin Volk 35

InterText / HunAligner
freely available at
http://wanthalf.saga.cz/intertext

Reference
– Vondřička, Pavel (2014): "Aligning parallel texts with InterText" In: 

Proceedings of the Conference on Language Resources and Evaluation 
(LREC'14). p. 1875-1879.
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HunAlign – Sentence Aligner

aligns bilingual text on the sentence level.

the input is tokenized and sentence-segmented text in two languages.
does not deal with changes of sentence order (= no crossing alignments).
is written in C++ (around 2005)

http://mokk.bme.hu/en/resources/hunalign/

Martin Volk 36 5 November 
2021

http://wanthalf.saga.cz/intertext
http://mokk.bme.hu/en/resources/hunalign/
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HunAlign – Sentence Aligner

With a bilingual dictionary, HunAlign

– uses the dictionary together with Gale-Church (1991) 
sentence-length information. 

Without a dictionary, HunAlign
1. uses sentence-length information,

2. builds an automatic dictionary based on this 
alignment,

3. realigns the text in a second pass, using the 
automatic dictionary.

Martin Volk 37 5 November 
2021
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HunAlign realign option

If this option is set, the alignment is built in 3 phases.

After an initial alignment, the algorithm heuristically 
adds items to the dictionary based on co-occurrences 
in the parallel sentences (bi-sentences).
Then it re-runs the alignment process based on this 
larger dictionary.
This option is recommended to achieve the highest 
possible alignment quality.
This option roughly triples the running time while the 
improvements are typically small.
Martin Volk 38 5 November 

2021
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HunAlign – Handling XML

If a line consists of a single <p> token, it is treated as 
a paragraph delimiter. 
Paragraph separators are treated as virtual 
sentences, the aligner tries to match these with each 
other and never aligns them with a real sentence.

Martin Volk 39 5 November 
2021
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InterText Features

• import and export of ready-made alignments
• creating new alignments from plain text or XML files 

(sentence-segmented or not)
– possibility to (re)align any part of the alignment with the 

automatic aligner

• full editing possibilities of the alignment and the 
element contents

• search & replace functionality (incl. regular 
expressions)

Martin Volk 40 5 November 
2021
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InterText / HunAligner

41
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Formats for Parallel Corpora

= e.g. Intertext output options:

parallel files with line-by-line alignment
TMX = Translation Memory eXchange = XML format for 
sentence-aligned text

Martin Volk 42 5 November 
2021
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TMX Example

5 November 2021 Martin Volk 43
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XLIFF

= XML Localization Interchange File Format

- a common format for CAT tool exchange

- better than TMX ???

- advantage: all translations are stored in one file. 

- Example: if a company translates English source text into 5 
different languages, all of those translations would be stored in 
one XLIFF file.

11/5/21 Martin Volk Page 44
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LF Aligner

- recommended by Martin Kappus

- “LF Aligner helps translators create translation memories from 
texts and their translations. It relies on Hunalign for automatic 
sentence pairing. 

- Input: txt, doc, docx, rtf, pdf, html. 

- Output: tab delimited txt, TMX and xls.”

- https://sourceforge.net/projects/aligner/

11/5/21 Martin Volk Page 45
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LF Aligner

11/5/21 Martin Volk Page 46
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Sentence Alignment (Alternative Method)

can be based on Machine Translation

Idea:
– Machine Translation of  S1_L1 à SMT_L2

– If SMT_L2 is “close to” S2_L2, 

– then S1_L1 and S2_L2 will be aligned.

This method is well suited for “noisy” text.

Martin Volk 47 5 November 
2021
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BLEU-Align (by Rico Sennrich)

Sentence Alignment via MT Example:

1. Text in English

2. Text in German à MT to English

3. Comparison of the English_orig sentences to the English_MT
sentences. If the sentence pair has a high BLEU score, then 
keep it as anchors.

4. Continue the comparison of the English_orig sentences to 
the English_MT sentences. Accept also neighboring 
sentence pairs with medium BLEU scores.

5. Option: Reverse the MT direction and compare again.

11/5/21 Martin Volk Page 48
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3. Word Alignment

Given a pair of translated sentences
– determine which word(s) w1 in sentence S1 

is/are a translation of which word(s) w2 in 
sentence S2.
– Many-to-one word alignments are possible.

– We cannot assume that the words in both 
sentences are in the same order. 

Martin Volk 49
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Word Alignment Example

11/5/21 Martin Volk 50

Im Au
17. XVIIe
Jahrhundert siècle
verloren ,
die les
fünf cinq
alten communes
Gemeinden perdirent
ihre leur
Selbständigkeit indépendance
. .
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Statistical Word Alignment

11/5/21 Martin Volk 51

Statistical Word Alignment is based on co-occurrence 
counts.
Statistical Phrase Alignment (= Word Sequence 
Alignment) is based on Word Alignment.
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Word Alignment

DE FR

Gegen Abend hielten wir dann
Einzug in das komfortable Haus der 
Berliner.

Vers le soir nous entrons dans la 
confortable maison des Berlinois.

Eine seiner alten Tanten, die immer
gerne das ganze Haus regierte, 
nahm ihn leidenschaftlich ins Gebet:

Une de ses vieilles tantes, qui 
régentait volontiers toute la maison, 
le prit vivement à partie:

Als Alpinist und Tourist weiss man ja
ein Haus in einsamer Gegend sehr
zu schätzen.

En tant qu’alpiniste ou touriste, on 
sait apprécier la présence d’un 
bâtiment dans une région inhabitée.

Das Haus war unverschlossen, aber
kein Mensch kam auf unser Lärmen
herbei.

La maison n’était pas fermée, mais
personne n’apparut à nos appels.
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Word Alignment

DE FR

Gegen Abend hielten wir dann
Einzug in das komfortable Haus der 
Berliner.

Vers le soir nous entrons dans la 
confortable maison des Berlinois.

Eine seiner alten Tanten, die immer
gerne das ganze Haus regierte, 
nahm ihn leidenschaftlich ins Gebet:

Une de ses vieilles tantes, qui 
régentait volontiers toute la maison, 
le prit vivement à partie:

Als Alpinist und Tourist weiss man ja
ein Haus in einsamer Gegend sehr
zu schätzen.

En tant qu’alpiniste ou touriste, on 
sait apprécier la présence d’un 
bâtiment dans une région inhabitée.

Das Haus war unverschlossen, aber
kein Mensch kam auf unser Lärmen
herbei.

La maison n’était pas fermée, mais
personne n’apparut à nos appels.
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Thank you!

volk@cl.uzh.ch
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