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Background:


This project takes an object-oriented approach to machine translation.  Using rules-based morphology and dependency trees, rather than the conventional phrase-structure representation, the translator identifies sentence structures and generate a parse tree.  Instead of making potentially incorrect guesses, the program asks the user for input, with the goal of aiding a translator fluent in both languages, rather than users unable to read Russian.

Description:


Almost all of the research performed in either machine translation or the broader field of computational linguistics could be incorporated into a project similar to this one. Much research has been done on part-of-speech analysis, and far more has been conducted in various methods of machine translation. This project limits itself to translation by syntactic transfer and parsing using the syntactic structures already stored in its dictionary.


Syntactic transfer first uses a language-specific parser to generate a structural tree from the source text. The structural tree is then rearranged to remove any grammatical peculiarities of the original language. Using the resulting tree, a second program generates a text in the target language. In this way, syntactic transfer provides an intermediary representation of the text, though it is specific to the particular language pair. Syntactic transfer has not been the subject of as much experimentation as other methods, partially because of legacy code, but also because it is less practical for more profitable multilingual translators.


To aid syntactic analysis, the parser uses a dependency grammar, which produces a tree in which nouns are dependent on verbs, adjectives are dependent on nouns, and so on, using words as nodes, rather than the superstructures in phrase-structure representation.  This method of storage not only occupies less space, since it does not need to store the superstructures and their relations, but also allows easier back-tracking to check agreement between nouns and verbs, adjectives and nouns, and other relations for which Russian requires matching.


The main distinction between the goals of this project and commonly available translation algorithms is the intended audience. While machine translation available on the internet is generally designed for individual users who have no knowledge of the source language and low standards for the translation. This project produced a program intended for users who are familiar with both languages and can provide useful input during translation in order to avoid major errors in the output.

