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2 Big Machine Translation Projects

ARIANE Project (1981-)
Multilingual Machine Translation Project
(1987-94) C, I, M, J, T

Learn  from 
experienced 
countries



Multilingual Machine Translation Project



Interlingual Approach



Interlingual Approach
Machine translates a sentence.

/machine/ /translate/ /a/ /sentence/

Morphological analysis 
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Difficulites in MT

Grammatical issues
Inflection
Article
Grammatical case marker
Word and sentence boundary, Punctuation

Semantic issues
Definitions of concept, set of semantic case, 
ontology
Concept decomposition, concept divergency, 
concept granularity



Concept decomposition

He breaks the glass. [He causes the glass broken.]



Concept divergency

A concept of Language A is corresponding to 
a meta-concept in Language B.



Concept granularity

A concept of Language A is corresponding to 
a multiple concepts in Language B.

Japanese English
sakura (tree) cherry tree

(flower) cherry blossom
sakuranbo (fruit) cherry (fruit)

(tree)



Concept hierarchy

Concrete(1)

Subject(11) Concrete-place(12) Concrete-thing(13)

Person(111) Organization(112) Natural-thing(131)

Living-thing(1311)

Animal(13111) Plant(13113) Fruit(13114)

... ...

... ...

...



Ontologies

EDR
Approach: Word description as employed in 

      dictionaries
Problem: Ambiguities and incomputability 

Wordnet
Approach: Synonym set and simple semantic

relations to other words
Problem: Ambiguities

UW
Approach: Headwords and semantic restrictions
Advantage: Computability and no ambiguity



Ontologies

EDR Wordnet 1.5 UW

Representation of concept 'tired' in different schemes

- having or displaying 
  a need for rest
- having lost of 
  interest
- lack of imagination

- A1: tired  (vs. rested)
- A2: bromidic, commonplace,
          hackneyed, … 
- V1: tire, pall, grow weary, fatigue
- V2: tire, wear  upon, fag out
- V3: run down, exhaust, sap, …
- V4: bore, tire, ...

- tired
- tired(icl>physical)
- tired(icl>mental)



Design of Ontology

Computational concept
Concept insertion/deletion; 
composition/decomposition
Expressive concept



www.suparsit.com



ParSit Service Process

User send URL/TEXT
to ParSit server

,

ParSit Server

- receive data from user

- send data to MT server

-

User receive Thai
WP from server

.

 ParSit Server
- receive result from MT
- send result to User

/

   MT Server (E-T)

0
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Number of unique session/month
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Move to Science Park



Available MT in Thailand
ParSit

SMART 
TRANSLATOR 1.9 TRANSLATOR 1.5

AGENT 
DICT

PLAETHAI



Available MT in Thailand

ParSit
www.suparsit.com
Smart Translator 1.9
Translator 1.5
www.the-kstudio.com
PlaeThai 2000b
www.palthai.com
AgentDict Translation v.2.06
www.dinosoft.co.th/software/AgentDict/AgentDict.htm



MT Systems in Thailand

-Web page
-Text

-File (Text)
-Text

-Web page 
-File (Text)
-Text

-File (Text)
-Text

-Web page
-Text

Type of 
document

> 200,000 8,00011,00033,40080,000Lexicon

Eng-ThaiEng-ThaiEng-ThaiEng-ThaiEng-ThaiLanguage

AgentDict
Translator 

1.5
PlaeThai

Smart 
Translator

Parsit



Evaluation Corpus

Sentence Corpus for Evaluation
770 Sentences

Designed by Japan Electronic Industry Development 
Association (JEIDA)

Have the characteristics for testing the following 
linguistic problems.

Word Level 
Concept mismatching
Word absence
etc.

Sentence Level
Grammar
Modifier misplacement
etc.



Evaluation Result
(number of sentence)
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ParSit 2 (Thai-English)

Translation from Thai to English
13 Verb Patterns; 4,000 Rules; more than 30,000 words
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Meaningful Bits

]^ _ ]` ` a b ^ c ]

dfe gih jk lmon pq rsut v q w ex
giy z {x | } k n ~

]^ _ ]` ` a b ^ c ]

dfe gih jk lmon pq rs t v q w ex
gy z {x | } k n ~



Mutual Information

High mutual information implies that xyz co-occurs more than expected by 
chance. If xyz is a word then its Lm and Rm must be high.

…Efunction… vs ...Function...

x y z z

where x is the leftmost character of string xyz
y is the middle substring of xyz 
z is the rightmost character of string xyz
p( ) is the probability function.

Lm xyz � P xyz

P x P yz
Rm xyz � P xyz

P xy P z

x y



REnt y � � P yz

�

y � logP yz

�

y

Entropy

Entropy shows the variety of characters before and after a word. 
If  y is a word then its left and right entropy must be high.

...?function... vs ...?unction...

where A is the set of characters
x is the leftmost character of string xyz
y is the middle substring of xyz 
z is the rightmost character of string xyz
p( ) is the probability function.

x y

zy

LEnt y � � P xy

�

y � logP xy

�

y



Language-independent full-text search



National Research Database



Researcher Database



Cross Language Technology
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www.bestiland.com 



Application over the Cross Language Tech.

Cross Language Technology

VisualizationPresentation Extraction Retrieval Summarization MT Mining

E-services
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Cross Language Information Retrieval


