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5.3 Generation Chain

The generation chain includes the Generation Mapper, the GenKit Generator and the Festival speech synthesis module.  Again, we use the same components for both English and German. Each are trained and loaded with the appropriate language-specific sources of information.

5.3.1 The Generation Module

The generation module consists of a generation mapper followed by the GenKit unification-based generator.  The generation mapper was developed specifically for the NESPOLE project and is described in more detail below.  The GenKit generator is a unification-based generation system that has been used in numerous machine translation projects at the LTI over the last decade.  It uses an LFG-style grammar formalism consisting of context-free rules augmented with unification of feature structures.  A top-down control strategy is used to create a generation tree from a given input feature structure. The leaves of the generation tree are then read off as a pre-surface form generation.  The pre-surface form is passed back to the generation mapper and then through a post-processor which generates the actual surface form word strings of the generated output.  GenKit was originally written in Common Lisp.  A new C++ implementation of the system was developed and deployed in the Showcase-2 system.

5.3.2 Generation Knowledge Sources 

English and German generation knowledge consists of lexical, grammatical and morphological knowledge. A lexical look-up program uses lexical entries for associating words with semantic IF concepts and values.  Syntactic/semantic grammars are used by the GenKit generator for generating a sentence from an interchange format's feature structure (see Generation Mapper).  Some inflectional morphology is also performed through grammar rules and/or a separate morphology package which is now incorporated into the generation mapper.

The English and German grammars are semantic grammars which incorporate syntactic generalizations where possible. For each language, there is a general set of semantic and syntactic rules for generating from all domain IFs.  For English, these general domain rules include rules for inflectional morphology on verbs, nouns and adjectives. For each language, there are also domain grammars containing a specific set of semantic and syntactic rules for the travel domain and for the medical domain. Each of these is also linked to the general rules.

With the GenKit generator, a grammar can be written such that the semantic rules are specific for a given DA concept or concept list or generalized to work with many DA concept combinations.  Specific grammar rules are written for a given DA with high frequency so that the generated output is highly fluent and stylistically easier to read.  General DA rules are written so that many DAs can be covered with a few general rules sacrificing style in some cases.  In order to cover many new and ever expanding types of travel and medical concepts that have a similar form to the above, we write general rules that lump all NPs together.

Morphology:

In generation of both English and German, only inflectional morphology is required.  

Inflectional morphology in English is quite simple.  Inflectional rules are written in the grammar formalism and exceptions (irregular forms) are stored in the lexical entries.  The output is then post-processed through the generation mapper with a set of simple mappings for regular inflectional alternations.

German morphological endings are generated offline via a separate morphology component called Morphe.  Morphe generates the correct form from based on information coming from both the grammar and the lexicon. For nouns, for example, case and number information come from the grammar rules, while the word stem and the inflectional classes come from the lexical entry.  In the current version of the system, inflected forms produced by Morphe are stored in an expanded lexicon which is accessed during runtime through the generation mapper’s post-processor.

Generation Grammar Development:

The generation grammars were developed on data from a variety of sources. The IF tags from the Showcase-1 and Showcase-2A travel databases for English, German and Italian were used for developing and debugging the travel domain grammars.  The IF tags from the Showcase-2b medical databases were used for developing and debugging the medical domain grammars.  The English medical domain grammar was partially developed on additional medical data from another project. The tagged databases that we used are described in greater detail in reports D13 and D14.  We also used the logged data files generated from various demos and tests to check and then correct errors in the generation grammars. These logged data files were especially useful in the development and testing of the coverage for multi-modal sentences.
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