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Presentation Overview

 Introduction: What is HLT and HLT Infrastructure

 The impact of the HLT on the Future (e.g. 

Education)

 Arabic HLT challenges

 SWOT Analysis for the HLT  

 HLT Center: Mission and Objectives

 Conclusions



Introduction: HLT

Some applications for the HLT

 Spell checkers

 Grammar checkers

 Document classification (content based 

classification)

 Document and Information retrieval 



Introduction: HLT (cont’d)

 Dialogue systems via telephone 

(e.g. automatic reservation)

 Automatic dictation (e.g. in hospitals)

 Machine translation 

 New enabling tools for disabled (speech 

technology, word prediction, etc)

 Summarization

 Stylometry



Introduction HLT (cont’d)

 Computer Human Interface

 TTS

 ASR

 Audio Indexer

 OCR (offline, online)

 ……etc

Many of the above technologies should be 

adapted to mobile platforms



Example of Compound Technology

Information Retrieval 

(in the general sense)



Information

Retrieval

(In large sense)



IR System in the large sense

1. Search engine

2. Machine Translation

3. Summarization

4. Q/A

5. Doc. Classification

6. Indexers:

 Text

 Audio

 Images

 Video

7. Speech Recognition

8. Text To Speech

9. OCR

A. Online

B. Offline
 Typewritten

 Handwritten

10. Graphical Representation

11. Association

12……



HLT Infrastructure



Processors Human

Data

Domain specific 

(ontologies)

Man-Machine Interaction
(e.g. speech)

Knowledge Management
(e.g. call center)

Multilingual Translation
(reporting - manual for export

- financial report )

telecommunication economy Content utilization by other 
languages 

Meaning based Publishing Education 

• Tools

• Processors

automatic acquisition 

(at least directory)

Common annotations and 

inter-linkage for semantic processing

lexicon corpus grammar encyclopedia

continuous & 

semi-automatic 
acquisition

• Linguists

• Lexicographer

• Computational 

linguists

• Computer scientists

• Speech engineers

• Language workers 

(translator, etc)

directories

HLT

What is needed to Execute the HLT Roadmap



HLT Ladder

MEANING

Syntax

Morphology

Discourse

Knowledge

Text

Speech

APPLICATION

SYSTEMS

Data Collection & Management Tools

Search

Engines &

Text/ Speech

Analysis

System

Corpus

System &

Text/ Speech

Manipulation

System

Lexical

Database &

Manipulation

System

Grammar

Systems:

Editors, 

Learning,

etc.

Knowledge

Engineering 

&

Management

System

Processing Tools

Analysers:

Speech

Lexical

Structural

Generators:

Speech

Lexical

Structural

Compilers

& Mappers:

Lexical

Structural

Data

Corpus Lexicon Grammars
Knowledge

Bases



Example for the

HLT Impact
on the area of

Education



Education and Technology

 Learner at the center

 Future classroom learning

 The role of the computer

 Future of Distance learning

 New Objectives for Learning



“Learner at the Center”

Electronic

book

Cognitive 

Tools

..\..\???? ??????? ??? ?????.lnk
..\..\???? ??????? ??? ?????.lnk
Hafss.exe


Future Classroom Learning

e-schoolbag 

(e-book)

Highly

Interactive

Classroom

Connected

Classroom

Ad Hoc

Classroom

Wireless

School-bus

Remote

Laboratory



The Roles of a Computer?
(What does it mean by interactive?)

 Computer is a mediator

 for communicating with other people

 Computer is a reactive tool

 for displaying information (back end is a content 

carrier, including multimedia)

 Computer is a proactive agent

 for supporting personalized learning and teaching 

needs (back end is a user and group user profiles)



 The Correspondence Model

 The Multimedia Model

 The Telelearning Model

 The Flexible Learning Model

 The Intelligent Flexible Learning Model

Five Generations 
Distance Learning



New Learning Objectives

 Creativity

 Critical thinking

 Learning how to learn

 Teamwork

 Social responsibility

 Lifelong learning, etc.



For Educational Applications

1 Computer Aided Language Pronunciation

2 Computer Aided Language Learning

3 ASR

4 TTS

5 Morphological Analysis

6 Syntax Analysis

7 MT

8 Sign Language

9 Virtual Tutor

10 Mobile Education

11 IR

12 Q/A …………….



Ambient Evolution by ICT

Infrastructure

driven

Terminal,

User driven

Organized /Structured Creative/Innovative

Health 

Care

Automotive Home

Gaming

Transport

TourismLearning

Trading

Shops

Media



Arabic HLT challenges



Arabic Word Analysis

 

Prefix 

Lexical entity

Suffix  Stem 

Derivative Non-derivative 

Frd Rd Fid Fixed Arabized 

Rf Ff Ra Fa 



Arabic Word

prefix Forms Suffix

Form1 Form2 Form1000

R Root1

O Root2

O

T

S

Root13000

Stems



Arabic HLT Challenges

Among these challenges compared to English 

(for example):

 Morphologically-rich language:

produces very high number of word forms for a 

given root  Coverage problem

 Very compound word form structure

(e.g.  )ϝлЪϝзϮмϾ ”  so many morphological 

solutions  disambiguation challenge



 Syntax Challenges due to:

 Flexible word order

 The Arabic sentence can be with or without 

a verb

 Long sentences because the connecting 

articles are commonly used instead of 

punctuation marks

 Syntax and consequently many other 

HLT challenges

Arabic HLT Challenges (cont’d)



 No Diacritics  challenges for TTS, ..etc.

 Dialects: as many other languages there are 
quite a few dialects

 Connected orthography: 
for both: Handwritten and Typewritten documents

 Challenges for OCR

 No Capital letters  challenges in detecting the 
Named entities

 ….. Etc.

Arabic HLT Challenges (cont’d)



Arabic (with other similar languages)  needs 

evolution in some of the technologies

 I can safely say that if the Arabic Language 

challenges are solved, many other 

languages will gain from these solutions

Arabic HLT Challenges (cont’d)



SWOT analysis for the 

HLT



SWOT analysis for the HLT 

 Strengths

Critical Mass of Linguistics and Engineers

 Industrial Products and Serves based on HLT

Government Support (MCIT)

Success stories 

 Real Products in the market

 Data Mining CoE

 NEMLAR, MEDAR

 Library of Alex….etc.



SWOT analysis, cont’d

 Weaknesses

Missing a National (and a Regional) plan

Little available fund for HLT

Shortage of Arabic LRs

Little number of Computational Linguists



SWOT analysis, cont’d

 Opportunities

300 millions speak Arabic (5% of WW population)

 ICT is booming

 Information Semantic becomes essential

There are a lot of Fund on all levels: 

Local, Regional and Int’l

 Threads

 If the Arabic HLT not served well, the development 
of the Arab world will be in real threat

Possible Competitors



There is a real need to form a 

Center to serve the Arabic HLT

EC-EG JSTCC - November 14, 2008



Mission of the HLT-Centre

Keeping the Arabic Language 

well served in the Digital era to

Develop the Arabic community

 Improve communications with the 

others

Push the Arabic HLT to benchmarking



Objectives of the HLT-Centre

It is extremely important to 
Focus on a specific sector:

Education
 Telecommunication

 Government

 Health

……



Objectives of the HLT-Centre

1. Situational Analysis

 The current and Future needs of the 

communities:

 Educational

 Man-machine Interface

 Knowledge Management

 Multi-lingual systems….

 Continuous Process Through

 Surveys

 Expert panels 



2.  Road-Map for the HLT of Arabic
 Language resources

 Annotated Text

 Annotated Speech

 Multilingual Corpora

 Scanned images for OCR….

 Technologies
 Statistical Models

 HMM

 Machine Learning Tools

Objectives of the HLT-Centre



Applications

 Basic

 Summarization

 Information Retrieval

 Machine Translation

 Automatic Speech Recognition

 Text to Speech…

 Compound Applications

 Speech to Speech translation…

Objectives of the HLT-Centre



Language Resources/ Data Language Processing/ 

Processors

Language Usage / Generic 

Applications

Specific Applications

2010

2006

2007

2008

2009

2006

2007

2008

2009

2010

Language Technology Roadmap 

• Annotated Lexicon 

Database

• Written Annotated Corpus 

• Spoken Annotated Corpus 

• Parallel Annotated 

Corpora Databank

•  Word Class Tagger

•  Morphological Analy zer

•  Morphological Generator

•  Advanced Language Workbench

•  Basic Speech Interface Machine 

Translator 

. Semantic Web Annotations

. Text to Speech

•  Data Cleanse/deduper

•  Data Sy ndicator

•  Word Net Equivalent 

For Bm

•  Pronouncing 

Dictionaries

•  Sy ntagmatic Parser

•  Speech Sy nthesiser

•  Sy ntactic  Generator

•  Transcription Sy stem

•  Grammar Checker

•  Translator Workbench

•  Bm – Jawi Word Processor

•  Lexicographer Workbench (E.G. 

Text Analy sis)

. Semantic Web For Machine 

Translation

•  Knowledge Acquisition 

Module

•  Information Retrieval Module

•  Multi-lingual Concept 

Lexicon

•  Semantic Tagger/parser

• Speech Recogniser

• Knowledge Based Machine

Translator (Malay <-> Eng)

•  Text Summariser

•  Meaning-based Publishing 

Including Intelligent  Editing 

Sy stem

•  Education – Autonomous 

Language Learning; Voice 

And Meaning Enabled 

Courseware

•  Entertainment

•  Written Corpus Sy stems 

(30 Million Words)

•  Spoken Corpus 

Sy stems (6 Million Words)

•  Parallel Corpus 

Sy stems (6 Million Words)

•  Advanced Speech 

Recognizer

•  Multilingual Machine 

Translation

•  Multilingual Websites 

Summariser

• Multilingual Sy ndicator

• Cross-lingual Ir

• Multi-doc Summarisation

• Rich Markup Lang

• Machine Readable 

Lexicon

• Multilingual Entries 

Treebank

• Language-based 

Knowledge Management

Workbench

• Voice Based  MT

• Acquisation &  Learning 

Tools For All

• Online  Multilingual 

Distributed Publishing 



3. Critical Mass of Human Resources
 Engineers and Computer Science

 Linguists and Lexicographers

BOTH NEED

 Awareness Program (thru Meetings and Publications)

 Training Programs

 Formal Education through 
 Graduate and Under Graduate Courses in HLT

 Diploma: a complete set of well formed courses

Objectives of the HLT-Centre



4. Motivating the Academia and Industry

Benchmarking (LRs)

Baseline systems (MT, ASR, TTS, OCR…..)

Competitions and Rewards

Periodical Workshops

Objectives of the HLT-Centre



5. Cooperation with the Others

Starting with the Road Map

Distributing the Tasks

Periodical Meetings for coordination among

 All the Arabic countries

 CS/Engineers and Linguists

 Producers and Users

 …….

Objectives of the HLT-Centre



Conclusions

 Arabic Region has enough resources to serve the 

Arabic HLT.

 There are many successful research projects and 

industrial P&S that prove this potential.

 Governments in the Arab Region will like to Build on 

this potential by supporting the foundation of a HLT 

Centre 



Conclusions (Cont’d)

 The Fund is there; but we need to organize and 

prepare clear vision, roadmap and specific projects 

for.

 Cooperation and Integration with others will help to 

achieve the Goal



We have a dream and

With the Help of

Allah

we will achieve this dream



Thank you


