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ABSTRACT

Identification of techniques to improve the process of searching and retrieving the
interested documents from large databases is a challenging task in information retrieval
systems. Cross-Language Information Retrieval (CLIR), where queries and documents to
be retrieved are in different languages, has become one of the major topics within the

world of information retrieval community.

The main objective of this research work is to design and develop Tamil-English
Cross-Language Text Retrieval (CLTR) systems based on text or speech query, by
integrating key technologies like speech analysis, translation, document retrieval and
ranking along with ensemble machine learning for accurate relevant English document
retrieval. To achieve this objective, the research methodology was designed in three
phases, where the first phase focused on Tamil query speech recognition, second phase
focused on query translation (from Tamil to English) and the third phase concentrated on

relevant English documents.

Speech recognition was performed in three steps. The first step performed noise
removal, using wavelet-based denoising algorithm using Switching Soft and Hard
Thresholding and silence removal based on two criteria, short time energy and zero
crossing rate combined with automatic threshold estimation and rule-based algorithms.
Feature extraction was performed using wavelet packet based Mel Frequency Cepstral
Co-efficients and Linear Predictive Cepstral Co-efficients, which was standardized to
same length using Self Organizing Map. The speech recognition is performed using an

ensemble SVM classifier.

The query translation was performed using rule-based machine translation and
statistical machine translation. Rule-based machine translation includes tokenization,
Part-of-Speech (POS) tagging, chunking, morphological analysis, named entity
recognition, word sense disambiguation and translation. The statistical machine

translation is applied to carry out transliteration procedure.

The proposed POS tagging algorithm performs feature extraction and selections

using three feature selection algorithms, whose output are combined to form an optimal
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feature set. This is used by a fast SVM classifier to produce an optimized training vector
that trains WNN classifier to improve the accuracy of POS tagging. The morphological
analysis was performed using an ensemble SVM classifier with trained models. The
model segments the words into morphemes, and it is tagged using corresponding labels.
The word sense disambiguation was performed using an ensemble K-Means clustering
algorithm with sense-collocation dictionary. The root words are translated using
knowledge sources, and grammatical categories are replaced by implementing tense
marker and gerund ending rules. Untranslated named entities are transliterated using
statistical machine translation. Finally rule-based re-ordering is implemented to get

correct structure of English sentence.

The final phase of the research work performs document retrieval using an
ensemble Hybrid classification system using improved K-Nearest Neighbor classifier
enhanced through the use of associative rule mining. The ranking of the retrieved

documents was done using Okapi BM25 algorithm.

Experiments to evaluate the performance of the proposed algorithms were
performed using Tamil queries from Forum for Information Retrieval and Evaluation
(FIRE) dataset 2011. Three types of queries namely, short term title queries; descriptive
title queries and narrative title queries were used. Performance metrics like Signal to
noise ratio, Mean Square error, Speech recognition accuracy and speed were used to
evaluate algorithms in Phase I. Phase Il algorithms were evaluated using Precision,
Recall, F- Measure, Accuracy and Speed. Phase Ill algorithms were analyzed using
Precision, Recall, Mean Average Precision (MAP), F-Measure, Accuracy and Speed of

retrieval.

Experimental results revealed that the proposed Tamil-English Cross -Language
Text Retrieval with speech-based and text-based queries produced improved results,
when compared with the conventional and existing algorithms, while using the various

proposed algorithms in each phase.
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