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               Speech Technology Research at HP Labs India, Bangalore                                                                  

The role of Information and Communications Technology (ICT) in the growth of emerging economies is crucial but is constrained by problems particular to these economies. Though significant ICT growth is projected for countries like India, there are barriers to cross before there is any significant ICT penetration. For example, in India nearly 95% of the population does not use English as a means of communication. Given the miniscule number of English speakers, ICT penetration can only be achieved by providing local language access. Low literacy rates further compound the problem, making widespread usage of conventional user interfaces impossible. Speech user interfaces, which can achieve ease of access and use, become a necessity in such a situation. 

The Language Technologies and Applications group of HP Labs India is carrying out research and prototype development in the area of Speech Technology. Our current focus is Indian languages though we eventually would like to address other languages of emerging economies too. Our effort can be divided into two main research streams, viz., Speech Recognition (ASR) and Speech Synthesis (TTS).  For the development of ASR and TTS systems in Indian languages, we leverage resources already available in the form of Open Source tools, e.g., Sphinx recognition engine and Festival TTS system, and building on top of them to develop Indian Language Speech Technologies.  We collaborate with a number of universities and other organizations. 

Our focus in developing ASR and TTS technologies is to make them as generic and as modular as possible so that they can be easily and quickly adapted to new languages. The final proof-of-concept lies in contextually appropriate applications. 

Some of our research interests are related to:

· Large Vocabulary Indian Language Recognition

· Noisy Speech Recognition

· Dialog Creation and Usability Issues for Voice Based Services

· Limited Domain TTS

· Prosody and Intonation models for Indian Languages

· Optimal Text Selection for Recognition and Synthesis

· Semi-automatic segmentation and annotation of speech databases

· Multimodal interfaces using speech and handwriting

Some of our specific projects and collaborations are outlined below:

Nilgiri – a Voice Based Service for Railway Enquiries  

Speech is a natural way to interact even for those vast majorities who are barely literate.  Given the wider accessibility and affordability of phones, providing speech based interactive services on the telephone is one possible way to provide easy access to information. 
Within this context HP Labs India, has worked on facilitating telephone based voice-interactive services in local languages.  A telephone based railway enquiry system providing ticket availability information and status of wait-listed tickets for trains running in between 4 metropolitan cities of India has been developed. The system is speaker independent and works for Hindi (the largest spoken Indian language) and Indian English. General-purpose speech engines, Sphinx and Festival, have been used to provide recognition and limited domain synthesis for this application. 

For more information please visit: http://www.hpl.hp.com/india/research/lt-vbs.html

Local Language Speech Technology Initiative (LLSTI)

Building a good quality TTS system needs linguistic and technical expertise requiring intensive investment in resources. HP Labs India is a part of the collaborative Local Language Speech Technology Initiative  (LLSTI) that aims to solve this problem by bringing together motivated groups across the world, providing tools, expertise, support and training to enable TTS to be developed in local languages. The aim of LLSTI is to develop a TTS framework around Festival, that will allow for rapid development of a TTS in any language. The framework will extend the Natural Language Processing module of Festival by providing tools to make it more generic and language independent.

The systems and tools developed by LLSTI are to be made freely available under an open source license, with the aim of building a community of interest to further improve the systems and minimize the barrier to their actual deployment. This initiative is partially funded by the Department for International Development (DfID), UK and coordinated by Outside Echo Inc., UK. 

For more information please visit: http://www.hpl.hp.com/india/research/lt-tts.html
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