
Hybrid Strategies

for 
better products and  shorter time-to-market



• Manufacturer of language technology software & services

• Spin-off of the research center of Germany/Heidelberg

• Founded in 1999, located in Heidelberg, Germany

• Advancement of IBM-technology Logic based Machine Translation 

 Core competence:  

– Machine translation (RBMT) & electronic dictionaries

– Linguistic text analysis (morphology, syntax, semantics)

Background
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Products
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Client- & client/server-solutions

• translate
– machine translation product (maintained and developed further since 1996)

– languages: EN  DE, FR  DE, (EN  FR, ES  DE)
– multi-user versions with user dictionary- & TM-synchronisation

• translateDict™
– electronic dictionary with innovative search technology
– IntelliDict (show reading and translation of a word which are best in the context)

– FlexiFind  (find main word in context and display the corresponding dictionary entry)

– languages: ENDE, FR  DE, EN  FR, ES  DE
– multi-user version with user dictionary-synchronisation

Products 1
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Server-based solutions

• Lingenio Translation Server (LTS)
– for a company’s intranet or as a service
– languages: EN  DE, FR  DE, (EN  FR, ES  DE)
– with user dictionary- & TM-integration, webpage integration

• Lingenio Dictionary Server (LDS)
– for a company’s intranet or as a service
– languages: ENDE, FR  DE, EN  FR, ES  DE
– user dictionary-integration

Products 2

5EACL 2014 – HyTra - © Lingenio 2014



Lingenio Translation Server (LTS)

Public versions (for testing)

• itranslate4eu    (EU FP7 project)

• PONS translation portal (partner company PONS GmbH)
(preference over bing DE-EN/FR)
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itranslate4eu
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Pons.eu Language Portal
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Lingenio Translation Server

• Integration via Plug-Ins into…
– Publishing Tools

• Wordpress, ..
– CAT-Tools

• Trados
• OmegaT,…

• Customization (TMs, user dictionaries)
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• Text analysis
– Morphology
– Syntax (slot grammar analysis)
– Semantics (shallow semantic structures from slot grammar analyses)
– Discourse representation (discourse referents, events, referential links)

• Generation 
– inflected forms & sentences from morphological/syntactic/semantic 

structures

Products 3
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Awards

• 2007: doIT Software Award for FlexiDict

• 2005: doIT Software Award for IntelliDict

• 2000: D2-WAP-Developer Award 
by Mannesmann Mobilfunk and Nokia 
for WAP-based Translation Service

• 1998: European IST-Prize 
for Talk & Translate

• 1996: European IST-Prize
for Personal Translator
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Quality evaluation

Selection…

• 2013: Good network solution (translate pro version12)
• 2011: Good quality ( translate pro version 12)
• 2009: Good quality ( translate pro version 11)
• 2007: Very good quality (translate pro version 11)
• 2007: Test winner (translate plus version 10)
• 2005: Good quality (Office dictionary) 
• 2000: Test winner (Personal Translator Office plus)
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Hybrid Strategies

Motivation

 shorter time-to-market with more and better systems

Constraints

• high quality
• compatibility with rule-based components/systems
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Hybrid Strategies

RB-systems Statistical systems/evaluation

1)  RB-analysis and -MT  information from corpora
statistically gained

2)  RB-analysis  structure-based SMT
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Hybrid Strategies

RB-systems  Statistical systems/evaluation

1)  RB-analysis and -MT  information from corpora
statistically gained

2)  RB-analysis  structure-based SMT
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Hybrid Strategies

1) New content for RB-analysis, -MT information from corpora

• Monolingual
– learn morphological classification and forms from corpus data
– learn syntactic information from corpus data
– learn semantic information from corpus data

• Multilingual
– learn dictionary entries from bilingual corpus data
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Hybrid Strategies

Monolingual content (for rule-based analysis and MT)

• learn morphological classification and forms from corpus data
Example
Deriving de/het gender classification for Dutch nouns for RBMT generation tasks

(poster session)

• learn semantic information from corpus data: semantic typing
(using subcategorization & collocation information,..)

 learn syntactic information from corpus data
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Monolingual Data

• learn syntactic information from corpus data

Strategies:

 learn grammar rules / parsing
 MALT-parser (invited talk Joakim Nivre, Nivre et al 2006, Bohnet, ..)

 learn rule selection preferences
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Hybrid Strategies

learn grammar rule selection preferences from corpus data

 use sentence annotations/analyses (stored in database)
 use alignment and RB-transfer information between analysis

nodes

(background: ‚slot grammar‘ analyses (dependency grammar) (McCord 1989),..
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Hybrid Strategies

Aumenta la demanda de energía eléctrica por la ola de calor
(the demand for electricity increases because of the heat-wave – Increase the demand … !)
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Hybrid Strategies

Example:  
• DE  ES
 improve grammar ES

ES: Aumenta la demanda de energía eléctrica por la ola de calor
(the demand for electricity increases because of the heat-wave – Increase the demand … !)

DE: Die Nachfrage … steigt

 prefer subj-application to imperative in context …. 

(Babych et al 2012)
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Hybrid Strategies

1.b) Multilingual content for RBMT from corpora

 learn dictionary entries from bilingual corpus data

 Autolearn<word>
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Translation Center
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• User dictionaries
edition, settings

• Translation Memories
selection, settings

• Automatic extraction
of dictionary entries

• Postediting:
Alternative translations

• Assistant:
Unknown words,
Statistics, settings,..



AutoLearn<word>
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extracts suggestions for dictionary entries from …

• postedited MT
• translation memories

– from single sentence pairs
– complete TMs

• from bilingual text
– via Lingenio sentence aligner



AutoLearn<word>
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bilingual texts …
European insurance regulation



AutoLearn<word>
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align & import into translation memory…



AutoLearn<word>
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extract from single TM sentences or from complete TMs…



AutoLearn<word>
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suggestions …
• relate (potentially) to all parts of speech

(nouns, verbs, adjectives,…)
• include multiword expressions

• can be selected for integration into active user dictionary….



AutoLearn<word> - Extraction method
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Use..

1. Translation relations from system dictionaries
2. Structures as assigned to source and target sentence by

the analysis components of the MT system



Example
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DE:
Die Lithofazien-Analyse der Pliozän-Schicht hat eine gewisse 
Anzahl von Umweltablagerungen ergeben.
EN:
Lithofacies analysis of the Pliocene succession unravelled a 
number of depositional environments.



Dependency grammar structures
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Dependency grammar structures +
transfer knowledge
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Dependency grammar structures +
transfer knowledge (+ statistics)
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Dependency grammar structures +
transfer knowledge (+ statistics)

Derive new relations
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Dependency grammar structures +
transfer knowledge (+ statistics)

Derive new relations   AutoLearn<word>
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Dictionary entries assigned to suggestions
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make use of
• morpho-syntactic &
• semantic information & defaults of the MT system (bootstrapping)

Entries can be edited



Do more !

Use analysis constraints !

37
syntactic constraints

morphological constraints
semantic constraints



Extended AutoLearn with selection 
restrictions
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Extended AutoLearn with selection 
restrictions
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direct object constraint
genitive object constraint

subject constraint



• extract restrictions
Lithofazien-Analyse ergibt Anzahl Umweltablagerungen ~ unravel

• weaken conditions (Lithofazien-Analyse -> Analyse -> ‚Process‘)

Analyse ergibt Ablagerung       (frame with less specific words)
‚Process‘ ergibt ‚Result‘                (frame with semantic types)

• Select conditions by evaluating occurrences in corpora
Analyse/‘Process‘ ergibt Ablagerung/‘Result‘ ~ unravel, yield ?

 Determine appropriate context items & context type probabilities !

Extended AutoLearn with selection 
restrictions



Extended AutoLearn
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• soon:                        version 13 with selection restrictions



Hybrid Strategies

2) RB-analysis  structure-based SMT

Basis:
• slot grammar analysis (McCord 1989),..
• ‚abstract‘ dependency structures (shallow semantic representations)
• database infrastructure

a relational database with:
– Multilingual corpora (Europarl, customer TMs,..)
– Alignment information
– Morpho-syntactic, semantic analyses (abstract dependency structures & disambiguations)

(Cooperation with University of Stuttgart, SFB 732 (Eckart, Eberle, Heid et al 2010))

 Compute translation models on the basis of pairs of such structures



RB-analysis  structure-based SMT

Example: European solvency law

EN: The adoption of the Framework Directive at EU level is awaited with anticipation.
DE: Mit Spannung wird die Verabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet.
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RB-analysis  structure-based SMT

EN: The adoption of the Framework Directive at EU level is awaited with anticipation.
DE: Mit Spannung wird die Verabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet.

Representation of analyses of different type, computed by different 
systems using different processing parameters, at different times

44EACL 2014 – HyTra - © Lingenio 2014



RB-analysis  structure-based SMT

DB-analyses can be displayed as trees (pretty-print facility)
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RB-analysis  structure-based SMT

dep = abstract dependency structure (shallow semantic structure)
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one event node

different auxiliary structures



RB-analysis  structure-based SMT

dep = abstract dependency structure (shallow semantic structure)

 Source and target structures are more similar
 ‚structure-based‘ SMT on the basis of abstract dependency analyses
 better SMT
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Current hybrid developments

• Lingenio background: 
‚Rule-based‘  analysis & translation (DE, EN, ES, FR,…)

 Investigation of corpora and annotation of corpus segments
 Different hybrid methods

– extract mono- and multilingual rules from corpora on the basis
of frequency information and annotations

– determine probabilities for structural and lexical disambiguation
decision schemes

– Compute translation models for structure-based SMT

 Faster go-to-market, better systems 48



 EU Marie Curie project

(Hybrid high quality machine translation)

 BMWi project FlexNeuroTrans

(Flexible MT for medium-sized businesses using neural nets) 
 Hybrid methods, information from the internet for MT,…

Research

• Improving accuracy and coverage of analysis & 
translation



Thank you for your attention!

Questions ?

Contact: info@lingenio.de, 0049 6221 9146751, www.lingenio.de  


