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What is multilingual search?

MLIR and CLIR techniques

 Four challenges
 Thinking beyond search

 Translation and language resources

 Providing effective user support

 Going from research to practice

Outline
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The “Grand [search] Challenge”

“Given a query in any medium and any language, select 
relevant items from a multilingual multimedia collection 
which can be in any medium and any language, and present 
them in the style or order most likely to be useful to the 
querier, with identical or near identical objects in different 
media or languages appropriately identified.”

Douglas W. Oard and David Hull, AAAI Symposium on Cross-
Language IR, Spring 1997, Stanford, USA
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The need for multilingual search

http://www.internetworldstats.com/stats.htm
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 Multilingual Information Access (MLIA)
 Accessing, querying and retrieving information from 

collections in any language
 Includes search and browse functionalities

 Cross-Language Information Retrieval (CLIR)
 Querying multilingual collections in one language in order 

to retrieve documents in other languages
 Bilingual information retrieval

 Multilingual Information Retrieval (MLIR)
 Process information (queries, documents, both) in 

multiple languages 
 Includes cross-language retrieval

What is multilingual search?
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Multilingual search

 Documents in collection in 
different languages, search 
requests in any language
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Google web search
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Obvious question …

 Some users are multilingual
 Can formulate searches and judge relevance in 

many languages
 Want the convenience of a single query

 Some users are monolingual
 Want to query in their native language
 Can judge relevance even if results not translated
 Have access to document translation
 Objects retrieved are language-independent (e.g. 

images)
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… “Why do users want to retrieve 
documents they presumably can’t read?”



 MLIR and CLIR involves matching queries in one 
language with documents in another

 Translate the query (query translation)

 Translate the documents (document translation)

 Translate queries and documents (e.g. into an intermediate 
language)

 No translation

 MLIR may also involve a merging step

Matching queries and documents
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 The use of machine-readable, human-crafted 
bilingual dictionaries (and thesauri, word-lists and 
other similar resources)

 The use of translation resources generated by 
statistical approaches from suitable training data
 Require parallel or comparable corpora

 The use of a ‘full’ machine translation system
 Commercial or open source

Translation resources
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Does CLIR/MLIR work?

 In the lab CLIR/MLIR using various approaches and translation 
resources is effective

 Results from the Cross-Language Evaluation Forum (CLEF) have 
shown steady increases

 1997 50-60% of monolingual baseline for various tasks

 2003 80% onwards for most commonly used language pairs

 2009 up to 99% of monolingual baseline 

 Main findings

 Well-tuned MT systems are highly effective

 Combinations of approaches work well
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Challenges for multilingual 
search

1. Thinking beyond search
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Search in the broader context

(includes culture and 
language)
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“Globalization is the process of making applications 
work seamlessly utilizing the user’s preferred language 
and culture. It involves not just programming and 
deployment skills but also cultural, translation and 
language expertise as well.”
http://www-01.ibm.com/software/globalization/topics/index.html

Multilingual search will typically be part of a wider globalization process 
and concerned with developing multilingual applications (or websites) 
that include search functions (i.e. search is not the end goal)

Developing global applications
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 Culture is the behaviour typical of a group of people
 Members of the same culture are likely to have the same 

knowledge of certain things and would think and act 
similarly in certain situations

 Aspects to consider (for design) include 
 Religion, customs, colours, metaphors, icons and flags, and 

language

 Crossing the cultural boundary includes adapting to a 
given market’s cultural conventions (localisation)

The impact of culture
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 Translation of the product’s interface and documentation

 Colours, images, graphics and icons adapting to cultural and legal 
requirements

 Rendering displaying text correctly (e.g. does the new text fit inside 
the allocated space?)

 Fonts making sure the correct fonts and characters for the target 
language

 Bi-directional text needed in Arabic and other languages

 Locale data how to display dates, time, number, currency and other 
regional data

Aspects to consider for localisation
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Formatting and page layout

For languages read right 
to left right alignment is 
predominantly used
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Differences in terminology
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Challenges for multilingual 
search

2. Languages and translation
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 Isn’t translation just replacing words in one language (source) 
with words in another language (target)? 

 Not quite so simple …
 Often includes changes in syntax

 Often includes translation of semantics and use of culturally-specific 
terms or concepts

What is translation?
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 Out-Of-Vocabulary (OOV) terms

 Ambiguity (source and target languages)
 Lexical ambiguity (e.g. bat: cricket or animal?)

 Syntactic ambiguity (e.g. “I saw the boy with the telescope”)

 Translation of phrases (e.g. “George Bush”)

 Translation of proper names

 Word inflections (e.g. in Swedish)

 Compounds (e.g. in German and Dutch)

 Word segmentation (e.g. in Arabic and Chinese)

 …

Further translation challenges
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 Character sets

 Punctuation and marks

 Word separation

 Digits

 Writing direction

 Formatting styles

 Character shapes

 Sort order and case

 Date and time formatting

Handling different languages
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 The use of machine-readable, human-crafted 
bilingual dictionaries (and thesauri, word-lists and 
other similar resources)

 The use of translation resources generated by 
statistical approaches from suitable training data
 Require parallel or comparable corpora

 The use of a ‘full’ machine translation system
 Commercial or open source

Lexical resources for translation
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 There are approximately 6,800 known languages in 
the world and just over 2,000 have a writing 
system
 Around 300 have some kind of language processing tools
 CLIR/MLIR performance depends on the availability of 

high-quality translation resources and language 
processing tools

 “Resource bottleneck”
 Finding ways to acquire, maintain and update language 

tools and resources in economic manner
 Building and sustaining resources is costly

The “resource bottleneck”
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 ACCURAT project investigated automatically gathering 
materials from various online sources to train MT systems

 Focused on generating resources for “rare” language pairs and 
specific domains (e.g. automotive industry)

 Used comparable corpora to derive translations

 Used various online resources

 Wikipedia, news sites, parallel versions of websites, social media 
and crawls of general web pages

 Download Toolkit: http://www.accurat-project.eu/

Example research: ACCURAT
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Challenges for multilingual 
search

3. Providing effective user 
interaction
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 Individuals can have a range of foreign language 
abilities and knowledge, e.g. passive vs. active skills
 Can use translation to deal with language differences

 Many people can use English
 Often an interlingua (or default language) for many 

interfaces

 User’s language skills will affect the design of 
interfaces, for example for search
 e.g. monolingual users may need help formulating queries

Adapting to language differences
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Supporting CLIR/MLIR
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Query translation (Mulinex)
Step 1.

Step 2.

Step 2.
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Translation of search results
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Inputting non-ASCII characters

Example of non-ASCII keyboard character input (Arabvista.com).
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Giving users a choice of interface 
language
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Challenges for multilingual 
search

4. Going from research to 
practice
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 The technologies for CLIR/MLIR are proven in the lab, 
but where are the applications in practice?

 For example, consider the lack of CLIR/MLIR in large-scale 
information services, such as Amazon

 We need to go from research to practice

 Guidelines for developing CLIR/MLIR applications

 Collaborations between academics and business

 Effective methods for knowledge transfer (in both directions)

Are we stuck in the lab?
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Research to practice
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Summary

 Search systems are used interactively so you must consider 
and design for end users
 Implication: multilingual search is NOT just an engineering 

problem; you will also need to understand users’ cultural 
background and language abilities

 Searching is part of wider information seeking activities 
supported by search applications
 Implication: you may have to consider localisation of the whole 

service and not just querying support

 Research has shown we can do cross-language search in 
multiple languages well (in the lab)
 Implication: the challenge is going from research to practice
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Questions?

Paul Clough

Senior Lecturer in Information Retrieval

p.d.clough@sheffield.ac.uk 

http://ir.shef.ac.uk/cloughie/ 

ISKO UK conference 8-9 July 2013

mailto:P.d.clough@sheffield.ac.uk
http://ir.shef.ac.uk/cloughie/

	Slide 1:  The Challenges of Multilingual Search
	Slide 2: Outline
	Slide 3: The “Grand [search] Challenge”
	Slide 4: The need for multilingual search
	Slide 5: What is multilingual search?
	Slide 6: Cross-language search
	Slide 7: Multilingual search
	Slide 8: Google web search
	Slide 9: Obvious question …
	Slide 10: Matching queries and documents
	Slide 11: Translation resources
	Slide 12: Does CLIR/MLIR work?
	Slide 13: Challenges for multilingual search
	Slide 14: Search in the broader context
	Slide 15: Developing global applications
	Slide 16: The impact of culture
	Slide 17: Aspects to consider for localisation
	Slide 18: Formatting and page layout
	Slide 19: Differences in terminology
	Slide 20: Challenges for multilingual search
	Slide 21: What is translation?
	Slide 22: Further translation challenges
	Slide 23: Handling different languages
	Slide 24: Lexical resources for translation
	Slide 25: The “resource bottleneck”
	Slide 26: Example research: ACCURAT
	Slide 27: Challenges for multilingual search
	Slide 28: Adapting to language differences
	Slide 29: Supporting CLIR/MLIR
	Slide 30: Query translation (Mulinex)
	Slide 31: Translation of search results
	Slide 32: Inputting non-ASCII characters
	Slide 33: Giving users a choice of interface language
	Slide 34: Challenges for multilingual search
	Slide 35: Are we stuck in the lab?
	Slide 36: Research to practice
	Slide 37: Summary
	Slide 38: Questions?

