Speech-to-Speech Machine Translation System

1. Introduction

A language-comprehension program must have considerable knowledge about the structure of the language itself including what the words are; to combine the words into sentences; what the words mean; how these word meaning contribute to comprehension and communication.

In the process of translation all the complexity lies in understanding and disambiguating the source language and then forming an appropriate target language sentence.  The list of obstacles is non-ending, even a single word of source language can have various shades in the target language.  Moreove, it is quite possible that one cannot find an appropriate equivalent for a source language word defining the same concept in the target language.

After realizing the difficulties of a general-purpose machine translation system, researchers in Machine Translation area concentrated on the concept of sub-language and restricted domain.  As is known, a language consists of a set of symbols and a set of rules, which decides how to combine words to form sentences to express and to communicate.  A lot of research work was carried out regarding the sub-language and it was found that one could define a sub-language related to a spcific field.  The concept of sub-language and restricted domain gave researchers great relief.  Most of the current International Machine Translation systems are in a restricted domain only and operate upon a specified sub-language.

Machine Translation has fascinated and enticed computer scientists and computational linguists around the world for decades.  Conventionally the MT systems have been designed to work on text documents but now researchers are moving towards the speech-to-speech translation area.

2. Objectives

The broad objective of this submission is to design an integration and evalution framework for speech-to-speech translation systems focusing on English/German to Indian languages(Hindi, Telugu, Tamil) and vice versa in specified domains such as agriculture, healthcare, education, and tourism.  This module will focus on machine translation and evaluation framework.  Machine translation module will be integrated with Verbmobil framework available with DFKI.  The work itself demands a lot of R&D activities related to –

· Technical innovation,

· Grammar creation,

· Building of lexical resource,

· Intelligent linguistic tools,

· Parallel aligned annotated corpus creation

· Standardization of technical terms and expressions

· Testing and evaluation

· Development of the Pre-processing and Post-processing tools:

       Pre-Processing Tools:

· Phrase Marker (Automatic and Manual)

· Proper noun, dates pay scale etc. identifiers.

· Spelling and Grammar checkers.

Post-Editing Tools:

· Selection of one translated output multi possible outputs.

· Selection and Replacement of an appropriate lexical equivalent of the target language   

      utilities.

· On-line word/phrase addition

· Grammar creating and updating tools

· Lexical resource Development tool

· Corpus management tool for Corpus analysis

· Development of Parser and Generator

· Morphological Analyzer and Synthesizer

· Predictive Parser

Both linguistic and computational activities will be carried out simultaneously.  From the linguistic side, we will start with the corpus analysis and then create the core English, German, Hindi, Tamil, Telugu grammars and lexicons.  From the computational side we will enhance the parser and generator to cater for the sub-language of other domains.

3. Approach and strategy

In speech-to-speech machine translation, the audio signal in Source Language will be recognized by ASR module and sent to Pre-Processing.  It then goes for parsing and generation during which the Source Language Lexicon, Target Language Lexicon and Transfer Lexicon are used.  In order to achieve the goal, Statistical or Word Expert Parser or Example Based or the Rule Base approaches or formalisms such as Tree Adjoining Grammar (TAG) can be used for the parsing as well as generation.  The generator generates the Target Language Output that is sent for post processing and finally you the translated document can be spoken out by using TTS as shown in the following diagram as an example, which will be true for other language pair.
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The Verbmobil integration framework may be reused to support the system integration, testing and evaluation within this framework.

Through this, existing or upcoming translation systems can be made comparable.  Activities within Machine Translation Systems for Indian will be evaluated and compared to each other, giving the developers hints about which direction their future activities could focus on.

We expect this evaluation framework support to concentration and speed-up progresses of MT system in India through regular evaluations.  The framework will be established within 3 major step:

1. Collect information about all available ongoing research on MT translation and data collection in India.  Bring industrial and research groups together for collection requirements for the evaluation framework.

2. Define, specify and establish the framework in collaboration with all groups involved in step 1.

3. Introduce regular evaluations to continuously comparing and presenting of Indian MT System.
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