Machine Translation at IBM India Research Lab
IBM Research has been a pioneer in technologies for Natural Language Processing and Speech Recognition for over thirty years. The idea of building Machine Translation (MT) systems by statistical learning from parallel corpora of translations, known now as Statistical Machine Translation (SMT), was introduced by IBM Research in the late 80’s. Over the last 15 years, the SMT systems built by IBM Research have demonstrated not only the success of the idea of using statistical learning for MT but also its applicability to a wide range of languages. With the tremendous progress made by computing technology and the exponential growth of the Internet over the last few years, the dream of Machine Translation has become a reality through SMT.  Today parallel corpora are available for many language pairs and can be employed to build SMT systems relatively cheaply. 
Cost-effective MT technology is the need of the day in countries like India which have a rich diversity in languages and dialects. It is practically impossible to invest years of research and development and money on building MT systems specialized for language pairs and domains. What is needed is a scalable and cost-effective translation technology which can be adapted to different language pairs in a relatively short duration of time without expending too much money, expertise, and resources. Therefore, SMT technology stands out as the only practical choice for MT for Indian languages. IBM Research is committed to building practical solutions for the language barrier problem in India. Moreover, IBM Research has developed several NLP tools which can be used to speed up the development of SMT systems and improve the quality of translation.
At IBM’s India Research Lab we have been working on SMT systems for Indian languages. We have developed a framework for SMT for Indian languages and have demonstrated the effectiveness of the framework by building a Hindi-English SMT system and an English-Hindi SMT system. Our framework is an extension of the well-known Source-Channel Paradigm for SMT. As a part of our exercise we have developed a sentence-aligned Hindi-English parallel corpus, a monolingual English corpus, and a monolingual Hindi corpus. We have created several tools for cleaning, processing, and managing the corpora. The parallel corpus was used to develop several translation models for both Hindi-English and English-Hindi and the monolingual corpora were used to develop language models for Hindi and English. We have constructed a statistical dictionary for English-Hindi. We have evaluated our SMT systems scientifically by computing the BLEU scores of translations produced by them. 
IBM Research foresees tremendous opportunities for MT based technologies in India. However, India is lagging behind its Western counterparts in developing enabling technologies for Indian Language MT. It will not be possible to make significant progress in MT for Indian languages unless some of the enabling technologies are developed for at least a few Indian languages. It is therefore necessary to make the development of MT enabling technologies our first priority. Some of the tasks that can be done as part of the cross team collaboration effort are listed below:
1. OCRs for Indian Languages.

2. Sentence aligned parallel corpora for a few Indian languages.

3. Tree banks and annotated corpora.

4. Corpus management tools.
5. Morphological analyzers, POS taggers, Parsers.

6. Benchmarking of MT Systems: Test corpora, Evaluation Methodologies.

7. Prototype SMT systems for Indian language-to-Indian language translation.
8. Applications in Speech-to-Speech Translation, E-Governance, Multi-lingual Information Retrieval. 
