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ABSTRACT 
 

This paper discusses research on speech based query translation events for Tamil-English cross 
language text retrieval system. This study is integration of speech recognition technology and 
cross language text retrieval system. Assuming that by improving speech recognition and query 

translation accuracy we can improve the text document retrieval performance. Developing 
speech driven text retrieval in cross language is a challenging task, speech recognition focusing 

on three features connected word speech capabilities, large vocabulary and speaker 
independence. In dictionary based cross language text retrieval system facing three ma in 
problems: translation ambiguity, agglutination and word inflection, proper names translation. 

The use of natural language processing techniques such morphological analyzer, Part-of-Speech 
(POS) tagging, word sense disambiguation and transliteration are useful in solving difficulties in 

dictionary based CLTR.  
Keywords: Acoustic signal, Ambiguity, Corpus, Translation, Transliteration 

 

 

1. INTRODUCTION 

The Internet is the powerful medium to access any kind of information at any time. The 
universal adoption of the Internet and the WWW has created an exponential increase in the 

number of people who use internet in their daily lives; as a result it gained influence in 
information distribution. Information Retrieval (IR) mainly refers to a process that users can find 

their required information or knowledge from corpus including different kinds of information. 
Traditional IR system is monolingual system. An information retrieval process begins when a 
user gives a query into the system. Cross Language Information Retrieval (CLIR) system is a 

part of Information Retrieval that accepts queries (or information needs) in one language and 
return objects of a different language. These objects could be text documents, passages, and 

images, audio or video documents. In Cross Language Text Retrieval (CLTR) system that 
retrieve text documents by accepting speech or text query as input in different language. 
Automatic speech recognition which decodes human voice to generate transcriptions has late 

become a practical technology. It is feasible that speech recognition is used in real world 
computer-based applications specifically, those associated with human language. In fact, a 

number of speech-based methods have been explored in the information retrieval community, in 
that speech-driven (spoken query) retrieval the spoken queries are used to retrieve relevant 
textual information. Speech-driven text retrieval, although they are associated with numerous 

keyboard-less retrieval applications, such as telephone-based retrieval, car navigation systems 
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and user friendly interfaces. Information retrieval from the Internet is a fact that there is vast 
amount of garbage that surrounds any useful information. Such information should be easily 

accessible and digestible.  
Internet is no longer monolingual and non-English content is growing rapidly. Around 

40% of internet users do not speak English. This fundamentally assumes that users can read and 
understand documents written in foreign language but unable to express their information need 
in that language. With 81 million Internet users India is at the 4th place globally. This situation 

exhibits great utility for systems with the capability to retrieve relevant documents in languages 
different from the language in which information need is expressed. CLTR research is becoming 

more and more important for global information exchange and knowledge sharing. Multilingual 
information can be access in multilingual country, organization, enterprise, etc. Cross- language 
information retrieval for users who read a second language (large passive vocabulary) but are not 

able to formulate good queries (small active vocabulary). Monolingua l users may retrieve 
documents and have them translated (automatically or manually) in their language.  This may 

also be a preferred method for users with other disabilities who cannot use a keyboard and 
mouse.  

The structure of this paper is as follows. Section II discusses about previous work carried 

out in speech recognition and query translation based cross language text retrieval. Section III 
will represent the new Speech Query translation and retrieval architecture design for CLTR 

system. Finally, the summarization and future works given in Section IV.   
 

2. LITERATURE REVIEW 

Unlike spoken document retrieval, speech-driven retrieval is still a challenging task, because 
recognition errors in short queries considerably decrease retrieval accuracy [5]. A number of 

references addressing this issue can be found in past research literature.  
Barnett et al. (1997) and Crestani (2000) independently performed comparative experiments 

related to speech-driven retrieval, where the DRAGON speech recognition system was used as 
an input interface for the INQUERY text retrieval system. They used as test queries 35 topics in 
the TREC collection, dictated by a single male speaker. However, these cases focused on 

improving text retrieval methods and did not address problems in improving speech recognition. 
As a result, errors in recognizing spoken queries (error rate was approximately 30%) 

considerably decreased the retrieval accuracy.  
 Although we showed that the use of target document collections in producing language 

models for speech recognition significantly improved the performance of speech-driven retrieval 

(Fujii et al., 2002; Itou et al., 2001), a number of issues still remain open questions. One major 
problem in speech-driven retrieval is related to out-of-vocabulary (OOV) words. The OOV 

problem is inherent in speech-driven retrieval, and we need to fill the gap between speech 
recognition and text retrieval in terms of the vocabulary size. to resolve this problem aiming at  
open-vocabulary speech-driven retrieval. 

The size of vocabulary of a speech recognition system affects the complexity, processing 
requirements and the accuracy of the system. The system which incorporate combinations of 

large vocabulary, continuous speech capabilities and speaker independent. However, with these 
numerous technological barriers in developing ASR system, still it has reached the highest 
growth. An essential task of developing any ASR system is to choose the suitable feature 

extraction technique and the recognition approach. The suitable feature extraction and 
recognition technique can produce good accuracy for the given application [1]. 
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Dictionary approach is used to translate the query, the basic idea in dictionary-based cross 
language text retrieval is to replace each term in the query with an appropriate term or set of 

terms in the desired language. Dictionary based translation is simple and low cost. The major 
problems of dictionary based approach are translation ambiguity, out-of-vocabulary terms, word 

inflection and phrase identification. 

Translation ambiguity is a very common problem in query translation using bilingual 

dictionary. For Tamil-English language pair, a term in Tamil language may have multiple 
meanings in English language, and vice versa. Techniques proposed to handle translation 

ambiguity in dictionary-based CLIR involve Part-of-Speech tagging and word sense 
disambiguation methods. 
 

 Tamil is an agglutinative and inflectional language. Hence the query needs to be processed 
using a morphological analyzer or a stemmer to obtain the base forms of the given query terms  

[3]. Particularly, translation dictionaries do not contain proper names, such as the names of 
capital cities and countries. However, in document collection consists of news documents, proper 
names are considered important text elements. To solve this problem for languages of the same 

writing system such as Transformation rule-based translation (TRT). In TRT a word in one 
language is matched to a word in other language based on regular correspondences between the 

characters of the two languages. TRT usually used in conjunction with fuzzy matching 
techniques such as n-gram matching technique [2]. 
 

3. SPEECH QUERY DRIVEN CLTR ARCHITECTURE  

 

Speech Query translation and retrieval architecture has been designed as shown in figure 

1 given below. The main objective of development is speech query driven cross language text 
retrieval system for Tamil –English language pairs. In the of- line process, the adaptation module 

uses the entire target collection (from which relevant documents are retrieved) to produce a 
language model, so that user speech related to the collection can be recognized with a high 
accuracy [6]. On the other hand, an acoustic model is produced independent of the target  

collection. In the on- line process, given an information need spoken by a user, which involves 
detection of words in sound signals is very important. It is able to detect the silence region, and 

thus, anything other than the region of silence is considered to be a word. Usually, the zero 
crossing rate is used to detect the region of silence. For word detection, the audio signal is 
sampled over a particular time interval, for which the energy and the zero crossing rates are 

calculated. Zero crossing rate is defined as the number of times the wave goes from the positive 
value to the negative value and vice-versa.  

Feature Extraction refers to the process of conversion of sound signal to a suitable form.  
It may include extracting parameters such as amplitude of the signal, energy of frequencies, etc.  
Feature Extraction is the most important part of speech recognition since it plays an important 

role to separate one speech from other. Because every speech has different individual 
characteristics embedded in utterances. These characteristics can be extracted from a wide range 

of feature extraction techniques proposed and successfully exploited for speech recognition task.  

The most widely used feature extraction techniques are Linear Predictive Coding (LPC), Mel 
frequency Cepstral Coefficients (MFCC) etc.  

The speech recognition module uses the acoustic and language models to generate a 
transcription for the user speech. In Adaptation module where top-ranked documents retrieved in 
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the first stage is intermediate results, and is used to improve the accuracy for the second stage. 
From a different perspective, while the on- line adaptation process produces the global language 

model for a target collection, the on-line adaptation process produces a local language model 
based on the user speech. 

Tamil is an agglutinative and inflectional language. Hence the query needs to be 
processed using morphological analyzer or stemmer to obtain the base forms of the given query 
terms. It accepts the input query string and performs a database lookup operation to check 

whether the given query is directly present in the bilingual dictionary. If not present, the query is 
undergone transliteration process. The dictionary had to be built from the scratch if no resource 

is available for this domain. 
Word sense disambiguation uses the word-net, a variation of Lesk algorithm to retrieve 

the possible senses of a word. For each sense of a given word, it is compared with all possible 

senses of the surrounding words in the given query. The count of number of words common 
between the sense descriptions is calculated and assigned as the score for the particular sense of 

the word. The sense that has the highest score is declared the most appropriate one for the target 
word in the given context [4]. 

Tamil is a subject-object-verb (SOV) language. SOV is the type of language in which the 

subject, object and verb appear in that order. English is Subject-verb-object (SVO) language. The 
system focuses on the Machine Translation technique rather than the word by word translation. 
The machine translation involves part of speech (pos) tagging should be done for all the words in 
the dictionary. A local word reordering is performed based on POS tagging to obtain SVO patter 
of English query. 

Then, the text retrieval module searches the collection for documents relevant to the 
transcription, and outputs a specific number of top-ranked documents according to the degree of 

relevance, in descending order. 
 
 

4. SUMMARIZATION AND FUTURE WORKS 

    In this research, we assume by improving spoken query recognition and translation for 

Tamil-English pair, there will be improvement in speech driven text retrieval performance in 
CLTR system. Next step of this research, experimentation stage, will prove the hypothesis made 

above. Speech Query translation architecture performance will be evaluated and compared with 
text-text translation and manual translation. The CLTR system performance will be evaluated 
and compared with monolingual information retrieval system performance for Tamil–English. 

The analysis of the experimentation results will be analyzed to come out with a conclusion.  
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Figure 1: speech based query translation architecture in CLTR system 
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