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Objectives of this contributionObjectives of this contribution

● Overview of requirements for
– Local Language Human Language Technologies (LL-HLT)
– in an interdisciplinary context:

● in system Research and Development
● in Computational Language Documentation

● What we can do
– HLT = NLP (‘language’, ‘writing’) + SLT (‘speech’)

● Standards and Resources
– development standards
– less-resourced languages

● Responsibilities of computational linguists
– appropriate models
– education
– cooperation
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RememberRemember

● Science is a language activity, with
– SYNTAX

● formal theories, premises, argumentation)
– SEMANTICS

● truth, models, absolute/fuzzy, relation to the real world
– PRAGMATICS

● the elbows of science – colleagues, money, equipment, 
infrastructure, education, the kids ...

● Responsibility
– is not only of physicists, agricultural engineers, medics
– also linguists, computational linguists

● payback via
• applications (texts, dictionaries, grammars)
• networks (e-cooperation, ‘adoption’)
• education (multiplier factors)
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My background: comp ling & lang docMy background: comp ling & lang doc

● Resources:
– for German & English (Verbmobil project)
– for West African languages (Côte D'Ivoire, Nigeria)
– for heritage documentation and speech technology

● Organisations, projects, for example:
– COCOSDA

● Coordinating Committee for Speech Databases and Assessment
• Trippel: member
• Gibbon: Chairman

– EU SAM project, contributor to SAM-PA (SAMPA) alphabet
– EU EAGLES projects 1 & 2:

• Gibbon & al. 1997: Handbook of Standards and Resources ...
(Gibbon & al. 1997 hypertext version)

• Gibbon & al. 2000: Handbook of Multimodal and Spoken Dialogue ...
– EMELD (worldwide consortium led by LinguistList coordinators)

http://www.degruyter.de/rs/bookSingle.cfm?id=IS-9783110153668-1&l=D
http://www.spectrum.uni-bielefeld.de/~gibbon/gibbon_handbook_1997/index.htm
http://www.springer.com/east/home?SGWID=5-102-22-33353047-0&changeHeader=true
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General specifications for resourcesGeneral specifications for resources

● Criteria for local language resources, tools and systems - 
CESAF:
– Comprehensive (with respect to application domain)
– Effective (in terms of human and computing resources)
– State-of-the-art (intellectually, not necessarily the latest internet-

dependent software and hardware)
– Affordable (for example older computing facilities may be 

available)
– Fair (for example: does software localisation benefit the 

producer or the community or both?)
● One consequence: open archives, open software
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Functionality of Computational LinguisticsFunctionality of Computational Linguistics

Documentation of language heritage

Provision of lexical 
resources

Creation of empirical 
foundation for high 
quality linguistic 
analysis

Practical applications Linguistic theory 
formation

Linguistic community
Translation
Speech and Text Technology
...

Linguists
Computer Scientists
Philosophers
Psychologists ...



Bolzano LULCL2, 2008-11-13/14 D. Gibbon: Comp Ling: Procedures and Standards 7

BLARK: an important step forwardBLARK: an important step forward

● Joint initiative between ELSNET (European Network of 
Excellence in Language and Speech) and ELRA (European 
Language Resources Association) [Krauwer, 1998]
– Launched with Dutch initiative “Dutch Human Language 

Technologies Platform” (April 1999).
– ENABLER thematic network (European National Activities for 

Basic Language Resources -Action Line: IST-2000-3.5.1)
– ELDA report: (minimal) set of LRs to be made available for as 

many languages as possible, mapping the actual gaps that 
should be filled in so as to meet the needs of the HLT field.

● Later initiatives:
– Arabic BLARK
– EthioBLARK
– extensions to speech resources
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BLARK: standardised basic requirementsBLARK: standardised basic requirements

● Requirements specification for
– basic applications
– basic resources for HLT technology
– matrices:

● use-cases X modules
• applications
• resources 

● Krauwer/ELDA BLARK (Basic Language Resource Kit)
– BLARK aims: http://www.elda.org/blark/
– BLARK matrices:

● Applications: http://www.elda.org/blark/matrice_app_mod.php
● Resources: http://www.elda.org/blark/matrice_res_mod.php

● Further refinement necessary:
– links between resources & applications
– updating of speech resources

http://www.elda.org/blark/
http://www.elda.org/blark/matrice_app_mod.php
http://www.elda.org/blark/matrice_res_mod.php
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Compare legacy and state-of-the-art content ...Compare legacy and state-of-the-art content ...

● Content
– traditional:

● collections of texts and recordings
● card-indexed and printed lexicons
● traditional printed sketch grammars and full grammars

● State of the art:
● interoperability: annotated for archiving & application, standards
● metadata characterisations:

• attribute-value sets (DC, IMDI, OLAC), ontologies
● formal and empirical coherence criteria

• completeness (no false negatives), soundness (no false positives)
● task-specific, ergonomic criteria:

• naturalness, comprehensibility: acceptability, fitness for purpose
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Compare legacy and state-of-the-art methods ...Compare legacy and state-of-the-art methods ...

● Legacy:
– pencil and paper note-taking
– discontinued electronic data formats
– unsupported software
– discontinued operating systems

● State of the art:
– extensions of BLARK
– professionally designed tools:

● professional archiving (XML, Unicode)
● ubiquitous computing:

• software interoperability / hardware compatibility
• physical portability: laptops, PDAs, telecommunication

– standardisation of interchange specifications
● as far as possible
● without prejudicing creativity and innovation
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System R&D and Documentary LinguisticsSystem R&D and Documentary Linguistics

● Surprisingly to some:
– System R&D and Computational Documentary Linguistics share 

a wide range of goals
● These shared, BLARK-like goals, include:

– development of
● necessary resources
● Human Language Technology systems

– for problem-solving in processes of
● communication infrastructure
● language learning
● language and cultural heritage documentation ...

– for applications in the areas of
● education
● health services
● trade ...
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The conclusion seems rather obvious:The conclusion seems rather obvious:

transdisciplinary cooperationtransdisciplinary cooperation
is necessaryis necessary

at at all relevant locationsall relevant locations in  in all continentsall continents

in both resource development for R&Din both resource development for R&D
and in Language Documentation resourcingand in Language Documentation resourcing
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Transdisciplinary R&D context for LL-HLT (1)Transdisciplinary R&D context for LL-HLT (1)

● TEXT:
– Text technology, Natural Language Processing for

● information retrieval
● abstracting, term extraction
● text generation
● machine translation

● SPEECH:
– Speech technology for

● assistive technologies for barrier-free access (TTS, ASR)
● information and control front ends in visually difficult environments
● security (speaker verification & identification)
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Transdisciplinary R&D context for LL-HLT (2)Transdisciplinary R&D context for LL-HLT (2)

● What do TEXT and SPEECH resources BOTH need?
– requirements for

● annotation standards:
• phonetic labelling (complete: IPA, SAMPA)
• linguistic tagging (partial: language specific)

● linguistic descriptions as a basis for
• annotation tools
• lexicon construction tools
• grammar induction tools

● easy to use software
• comprehensive, efficient, state-of-the-art, affordable, fair
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Transdisciplinary R&D context for BLARK (3)Transdisciplinary R&D context for BLARK (3)

● Which disciplines are involved in this cooperation?
– Linguistics and phonetics:

● phoneticians:
• phonetic, phonemic, prosodic analyes

● linguists:
• word, sentence, text, dialogue grammars
• semantic and pragmatic world + user models

– Computer science
● software engineers
● text and speech pattern recognition specialists
● human-machine interface specialists
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Basic workflowBasic workflow

Data acquisition:
●Recordings
●Text collection
●Concordance
●Dictionaries
●...

Evaluation:
●Internal:

● consistency
● completeness

●External:
● utility for the users

Lexicon, grammar, ... construction:
●Metadata
●Information retrieval
●Linguistic analyses

Applications:
● Texts, dictionaries, grammar
● Web dialogue applications
● Speech synthesis, ...
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Resource creation in linguisticsResource creation in linguistics

Nick Thieberger, David Nash (Australia)
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Resource creation in linguisticsResource creation in linguistics

or Praat,

WaveSurfer, ...

or TASX,
Anvil, ...

Nick Thieberger, David Nash (Australia)
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Resource creation model: TEXT Resource creation model: TEXT andand SPEECH SPEECH

annotation +
archiving

Primary data:
text/speech corpus

lexicon acquisition
units + properties

annotated/tokenised
speech/text corpus Lexicon

morphosyntactic
tagger

Tagged
corpus

REPOSITORY
metadata

data
tools

APPLICATIONS
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Coherent lexicographyCoherent lexicography

LEXICON

CORPUS

Layer 4: Lexicon with generalisation hierarchies
(general, type, default inheritance)

Layer 3: Lexicon with selected generalisations
(procedurally optimised: semasiological, onomasiological)

Layer 2: Lexicon matrix
(entries x data categories, no generalisations)

Layer 2: Secondary data
(transcription, annotation, metadata)

Layer 1: Primary data
(audio / video recording)

Layer 1: Corpus lexicon
(wordlist, concordance, HMM, ...)

Le
xi

co
gr

ap
hi

c
co

m
pl

ex
ity
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Still: he two domains of text and speechStill: he two domains of text and speech
each have their special requirements.each have their special requirements.

For example, speech technology developmentFor example, speech technology development
requires training of and cooperation betweenrequires training of and cooperation between

ENGINEERSENGINEERS
(system design and development; ...)(system design and development; ...)

PHONETICIANSPHONETICIANS
(phonetic categories; annotation; evaluation; ...)(phonetic categories; annotation; evaluation; ...)

COMPUTATIONAL LINGUISTSCOMPUTATIONAL LINGUISTS
(lexicons, language models, parsers, taggers, text I/O; ...)(lexicons, language models, parsers, taggers, text I/O; ...)
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Speech-specific resourcesSpeech-specific resources

● Automatic Speech Recognition (ASR):
– semi-automatically time-aligned speech + transcription
– extraction of corpus lexicon
– specific statistical methods, for example:

● acoustic feature detection (bottom up pattern recognition)
● language modelling (for top-down prediction)
● stochastic word-graph search

● Text To Speech synthesis (TTS):
– time-aligned speech + transcription for

● identification of units (diphone and larger) in corpus
● extraction of phoneme / duration / pitch values
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Cooperation with phoneticiansCooperation with phoneticians

Cooperation with 
phoneticians

waveform, 
spectrogramm,

formants, pitch track:

time-aligned transcription 
(annotation, labelling):

● The signal + annotation contains all the information required for corpus input to 
speech recognition and automatic speech synthesis

● Praat has a scripting language for performing time-alignment automatically
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MBROLAMBROLA
speech synthesisspeech synthesis

phonemes

durations

MBROLI editor for MBROLA

file:///C:/Dokumente%20und%20Einstellungen/Dafydd/Desktop/Work/Classes/Classes2007WiSe/TalkingComputers/MBROLA/ThankYouForYourAttention.pho
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Cooperation with computational linguistsCooperation with computational linguists

TECHNOLOGY
APPLICATIONS

text
&

speech
technologies



Bolzano LULCL2, 2008-11-13/14 D. Gibbon: Comp Ling: Procedures and Standards 26

Cooperation with CL: lexical databasesCooperation with CL: lexical databases

Ibibio

(Nigeria)
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Cooperation with CL: concordancingCooperation with CL: concordancing

Ibibio

(Nigeria)
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EducationEducation

● Cooperation with local lingusts & computer scientists
● As with any technical activity, a good understanding of 

procedures is necessary.
● Therefore:

– basic training in computation
– General:

● Python
• Simple web-based dialogue systems (CGI)
• Natural Language Toolkit (NLTK)
• web text formatting / deformatting
• wordlist extraction from corpora, concordance construction
• finite automata, XFST

– Speech:
● Praat annotation
● MBROLA speech synthesis interface manipulation
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Teaching methodsTeaching methods

Instructor

Students

Media
Digital tools:
•Audio recordings
•Computers
•Lexicographic   
software
•Video camera
•...

MICRO-
PROJECTS

Local 
language
s

L1

...

Language 
community

TEST
EVALUATION
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Results of cooperation with Abidjan & UyoResults of cooperation with Abidjan & Uyo

● A lexical databases for use in
– language and speech systems
– production of dictionaries for general use

● A prototype TTS synthesiser for Ibibio
– Check: http://www.llsti.org/

● An MA course “Computational documentation of Local 
Languages” at
– Université de Cocody, Abidjan (Côte d'Ivoire)
– University of Uyo, Akwa Ibom State (Nigeria)

http://www.llsti.org/
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In conclusion, some practical examplesIn conclusion, some practical examples

and tentative recommendationsand tentative recommendations



Bolzano LULCL2, 2008-11-13/14 D. Gibbon: Comp Ling: Procedures and Standards 32

A few selected examples of blarkish workA few selected examples of blarkish work

● Worldwide:
– The Local Languages Speech Technology Initiative (LLSTI): 

speech synthesis in Africa & India:
● http://www.llsti.org/

– India:
●  Simputer

– South Africa:
● ASR & TTS initiatives
● Lexical databases for the 11 official languages

– Free software (basic resources, overlooked in this context):
● Operating systems (Linux based)
● Applications (e.g. OpenOffice, Mozilla; Praat, MBROLA)

– The Open Archive Initiative (OLAC)
● There are numerous other examples (cf. Kenya, South Africa)

– some of which are rather well networked internationally
– some of which are local and not sufficiently networked

http://www.llsti.org/
http://en.wikipedia.org/wiki/Simputer
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RecommendationsRecommendations

● R&D:
– Standards for annotation, tagging, archival formats
– Interoperable tools for specific tasks:

● Praat for annotation creation, MBROLA for checking annotations 
via speech re-synthesis

● Generic text tools: taggers, concordancers, ...
● NETWORKING

– network of cooperation and exchange:
● local
● regional
● continental (esp. Africa: “African COCOSDA”?)
● transcontinental (nucleus: COCOSDA – NB: LREC)

– because our best resources are colleagues and students ...
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THANKS!THANKS!


