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by Mr. Ulrich Reffle, M.A., PhD student 

at the “Centrum für Informations- und Sprachverarbeitung”, Ludwig-Maximilian-Universität in Munich

This document has been prepared in accordance with the task: Task2.7: Formal Structures in Large-Scale Search and Semantic-Based Applications, part of Work Package WP2 of the project BIS-21++. The visit is organised within the work package WP3: Networking with leading European Centres. The purpose of this one month period is joint work and training thus increasing cooperation between the Institute of Parallel Processing, Bulgarian Academy of Sciences (IPP-BAS) and the “Centrum für Informations- und Sprachverarbeitung”, Ludwig-Maximilian-Universität in Munich - a networking partner within the BIS-21++ project. The research activities were basically coordinated with Dr. Stoyan Mihov.  The visit was implemented in the period 2-30 April 2006.

Work performed with Dr.  Stoyan Mihov

Dr. Mihov's work concerning finite-state methods for the most different natural-language applications has been of great interest to me for several months. Numerous discussions with Dr. Mihov contributed largely to my understanding of complex procedures, especially those connected to approximate searching and text re-writing. Detailed explanations of his C-implementations for approximate search, transducer-technology and dictionary-compilation enabled me not only to understand and apply the existing software, but also to integrate similar methods in my own implementations.

I was introduced to a number of students at the IPP-BAS and had the opportunity to learn about their work and ideas. Especially the close contact to Petar Mitankin gave me a lot of insight to different projects of research done at this institute.

As for the research connected to the topic “Efficient techniques for Approximate Record Matching”, my stay in Sofia brought good progress in various respects. Dr. Mihov's advice and ideas helped greatly both to improve the concepts and also to find efficient  solutions for implementation problems. During my stay I was also able to produce various tools to pre-process data for applying and evaluating the developed  implementations. 

I read the following materials: 

1. E. Roche and Yves Schabes (ed.), Finite-State Language Processing, MIT Press, Cambridge, 1997. Introduction p.1-66

2. Klaus U. Schulz and S. Mihov: Fast String Correction with Levenshtein-Automata. International Journal of Document Analysis and Recognition (IJDAR) 5(1):67-85, 2002.

3. Stoyan Mihov and Klaus U. Schulz: Fast approximate search in large dictionaries. Computational Linguistics, Vol. 30(4), pp. 451-477, 2004.

4. Stoyan Mihov and Klaus U. Schulz: Efficient Dictionary-Based Text Rewriting using Subsequential Transducers. Journal of Natural Language Engineering, 2005. To appear.

5. Stoyan Mihov and Klaus U. Schulz and Christoph Ringlstetter: Efficiently Annotating Texts with Ultra Large Rewriting Dictionaries, to be submitted.

6. Jan Daciuk, Stoyan Mihov, Bruce Watson and Richard Watson, Incremental Construction of Minimal Acyclic Finite State Automata, Computational Linguistics, Volume 26, Issue 1, pp. 3 -- 16, March 2000.

Results: 

1. My knowledge of the literature listed above has greatly improved. I achieved deeper understanding of the mechanisms concerning Levenshtein automata. The fields of transducers (subsequential transducers in particular) and bimachines were new to me – the literature and the discussion with Dr. Mihov and other colleagues helped greatly to improve my knowledge about these technologies.

2. I am now familiar with Dr. Mihov's implementations of rewriting dictionaries and the search algorithms with Levenshtein automata, so I can carry out adjustments or changes in the programs. Many of the programming techniques were unknown to me, so I can certainly benefit from this knowledge in the future.

3. Based on a C-program I could implement the algorithm for compiling minimal acyclic FSAs for finite dictionaries fitting my own c++-implementations. 

4. On April, 11th I presented my work on “Approximate search allowing permutations” at the seminar.

5. I have participated at all sessions of the seminar “Finite State Automata” organised in IPP-BAS, which took place on every Tuesday and Wednesday.

6. Concerning “Efficient techniques for Approximate Record Matching” I could successfully realize the ideas of Prof. Schulz in Munich to solve the different search scenarios and specify the search algorithms. For three of the scenarios efficient implementations in c++ are available. Also first experiments with an alternative approach to the problem as suggested by Dr. Mihov could be carried out; currently I'm working on a more sophisticated implementation. A more detailed description of the work done can be found in a technical report (enclosed to this document).

7. A draft version  of a technical report documenting my advances with “Efficient Techniques for Approximate Record Matching” is attached to this report. 

Sofia, April 28, 2006
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