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Chapter 1

Introduction

1.1 Introduction :

Language is a giant machine- an open ended system - evolved out of
the communicative needs of human beings sharing the collective authority.
The use of language is a miracle the human beings perform every day. It is
many things-a system of communication, a social institution, a medium of
thought, a vehicle for literary expression, a factor in nation building, a matter
for political controversy etc.

The scientific study of language is called linguistics. The word
‘linguistics’ originates from the Latin word ‘lingua’ which means ‘tongue’.
Linguistics must, therefore, certainly deal with language. Language makes us
human. Language is fundamental to our lives, and the use of language
underpins the study of every other discipline. As Descartes writes in his
‘Discourse on Method’-

It is a very remarkable fact that there are none so depraved and stupid,

without even excepting idiots, that they cannot arrange different words

together, forming of them a statement by which they make known their
thoughts; while, on the other hand, there is no other animal, however
perfect and fortunately circumstanced it may be, which can do the

same.(Descartes 116)

One of Noam Chomsky’s achievements is to have confirmed that,
despite the easily observable variety of the world’s languages, there is really
only one human language: that the complex and perplexing range of different
languages surrounding us are all variations on a single theme, most of whose
properties are instinctively given. And this is a ray of hope for future of

machine translation research.
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Translation has enabled communication and transmission of
knowledge from one culture to another from thousands of years. Translation is
transference of meaning from one natural language to another. Translation
activities are as old as the appearance of written literature. The word
‘translation’ derives from the Latin word ‘translato’ which means ‘to carry
across or to bring across’. Today the ‘Translation Studies’ is a branch of
knowledge which studies scientifically the theories, practice and applications
of translation.

Machines, after Industrial Revolution, started assisting and sometimes
replacing human beings in every walk of life. Machines had a tremendous
impact in the fields of agriculture, mining, transportation and technology
during the Industrial Revolution (1750-1850). It was rather very late with the
advent of computers machines entered the field of translation.

Machine is an apparatus with parts that use energy to perform an
intended task. Leiber remarks in this regard:

One could say that natural language was our first great original artifact

and, since, as we increasingly realize, languages are machines, so

natural language, with our brains to run it, was our primal invention of

the universal computer.(Leiber 8)

Machine Translation is the mechanized system that automates all or
part of the process of translating from one natural language to another. It is a
translation produced by a computer programme. At present the quality of the
machine translated text in terms of meaning and grammar varies depending on
the nature and complexity of the source text, but is never good enough for
publication without post-editing.

In the context of globalization, there is growing amount of cross verbal
communication. A tenth of UN budget is spent on translation. Every year EU
(European Union) spends over 10% on translation. The wide use of the
internet has caused the need of translation today. There is an increase in the

applications of computers. The speech to text systems and scanners are
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improving gradually. Thus, translation technology has an immense potential of
applications in every walk of life in today’s world.

Translation is one of the Al’s(Artificial Intelligence) complete
problems. At present there is no established linguistic theory of Machine
Translation. The expectations of the users are very high from the Machine
Translation systems, though even humans make mistakes in desire for quick
translation. Machine Translation systems today face the problems of
translation of long sentences, coordination, size of corpus, efficiency and
unknown words. De Facto, Machine Translation (MT) has provided the
impetus for a number of important advances in linguistics and computing over
the past 40 years. Moreover, machine translation has been neglected by the
mainstream linguistic research.

1.2 Languages in India

India is a home to the different cultures, religions, beliefs, and a
number of different lingual families. Languages belonging to the two major
language families - Indo Aryan and Dravidian - are spoken by more than 90%
of the people of India.

But still there is not a single Indian language which is spoken across
the nation. Hindi is used by the majority of North Indians but it's not a popular
means of communication in southern part of India. Similarly south Indian
languages - Tamil, Telugu, and Malayalam - are not used by the people of
northern India. For the ease of people, the Constitution of India has recognized
22 languages as official languages of India. These are known as Scheduled
Languages. Hindi is an official language along with English, but still after 67
years of independence it has not acquired the status of a national language.

The Constitution of India in the Article 343 (part XVII, Chapter 1 ) on
the language of the union states:

The official language of the Union shall be Hindi in Devnagari

script....Provided that the President may, during the said period, by

order authorise the use of the Hindi language in addition to the English
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language and of the Devanagari form of numerals in addition to the

international form of Indian numerals for any of the official purposes

of the Union. (Article 343)

India consists of a number of separate linguistic communities, each of
which share a common language and culture. The people of India speak many
languages and dialects which are mostly varieties of about 15 main languages.
Though unique in parts, all stand for a homogeneous culture that is the essence
of the great Indian culture. The number of people speaking each language
varies greatly. For example, Hindi has more than 250 million speakers, but
relatively few people speak Andamanese.

Although some of the languages are called ‘tribal’, their populations
may be larger than those that speak some European languages. For example,
Bhili and Santali, both tribal languages, each have more than 4 million
speakers. Gondi is spoken by nearly 2 million people. India's schools teach 58
different languages. The nation has newspapers in 87 languages, radio
programmes in 71 and films in 15 languages.

The demarcation of the state boundaries in India is on the linguistic
basis. The Indian languages belong to four language families: Indo-European,
Dravidian, Mon-Khmer, and Sino-Tibetan.

The 1971 Census recorded a total of 1,652 languages belonging to five
different language families in this country. In spite of this enormous diversity,
several linguistic and cultural elements bind India into one linguistic and
sociolinguistic area. Indeed, very often genetically unrelated and
geographically separated languages share a common grammar of culture
articulated through language. Thus ,India is a multilingual country. Vishal
Goyal writes in his thesis-

Indian languages are inflectional with a rich morphology, relatively

free word order, and default sentence structure as SOV (Subject Object

Verb). It is believed that Machine Translation systems can be
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developed with less effort and using direct approach between sibling

language pairs.(Goyal 687)

Indian languages have different writing scripts. Devanagri,
Gurumukhi, Utkal, Gujrathi, Bengali, Asamese are the major scripts of Indian
languages. The census of 1961 recognised 1652 languages in India, whereas
the census of 1991 recognised 1576 mother tongues and the SIL Ethnologue
identified 415 living languages in India out of 6912 world languages.

India records 2500 years of rich heritage in linguistic studies. Out of
the six ‘Vedangas’,fields of studies necessary to study the vedas, the first four
are concerned with language studies. “Siksha' deals with pronunciation,
‘Vyakarana' with grammatical aspects, ‘Cchandas’ with prosody and 'Nirukta'
with etymology. Among all these the importance of ‘'vyakarana' is long
recognized and is evident from the enormous literature on ‘Vyakarana’. It has
a major role to play in studying how a language communicates thoughts from
one human being to the other.

Thus, India is a multilingual country with a little linguistic resources
and research in the present context of globalisation, though she has a rich
legacy of linguistic research from ancient times.

13 Language Technology in India

Language Technology refers to the use of technology in language
processing, usage and studies. India has a very diverse linguistic scene and
there is a tremendous demand on the language industry to develop systems for
Machine Translation, information retrieval, man-machine interfaces,
knowledge representation, etc. This calls for a greater cooperation among
linguists, computer scientists, and cognitive psychologists on the one hand and
the R and D nodal centers on the other.

Keeping the complex linguistic scenario in mind and the need for
building software systems for Indian languages, the government started IT
initiatives in Indian languages and knowledge based systems in the last couple

of years in many technology centres, universities, and institutes funded by the
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Technology Development for Indian Languages (TDIL) programme of the
Ministry of Information Technology . The Indian Institutes of Technology ,
Indian Institutes of Information Technology, Centre for Development of
Advanced Computing (C-DAC), Indian Institute of Science, Indian Statistical
Institute, Jawaharlal Nehru University, Mahatma Gandhi International Hindi
University and other institutes have made a noteworthy contributions in this
field. The private enterprises like Tata Institute of Fundamental Research
(TIFR) and Tata Consultancy Services (TCS) have also funded Indian
language technology research.

A continuous funding from both private and government sources is a
must thing because funding in these areas are known to dry up due to slow
results. Indian subcontinent is measured a ‘linguistic area’ by language
typologists. There has been conventionally no organized effort for language
policies in India. The government has been certainly indecisive in its approach
to language issues in the country after the linguistic reorganization of the
states, and the efforts to implement the Three Language Formula have not
been doing well.

Developments in information technology have changed the way we use
language to read books, to listen music, to watch movies, to go shopping, to
search for information, and to communicate with friends. It had its influence
on all business sectors-healthcare, energy, agriculture, transportation,
education, law, engineering, science, the humanities etc.

Nevertheless, in our country, this impact is mostly felt only by
educated sector of our society. To make the impact percolate down to major
section of the society,the IT services should be made available in vernacular
languages. Also all information on developments in any technology is readily
made available to the common man in his own language. This can happen only
if our academics and industry give enough importance to machine linguistics

of Indian languages.
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The government also faces constant pressure from linguistic
communities for including their languages in the Language Schedule of the
Constitution of India. The government efforts to approve Hindi as the national
official language have been partially successful, though Hindi has received a
lot of popular support from the film and media. The race of promoting national
official language after independence has also led to a disregard of many
languages, spoken by comparatively smaller population groups.

The IT research in Indian languages have been primarily funded by
government agencies. The TDIL program of the Government of India (GOI)
has been insistently supporting language technology in leading Indian
universities and techno-centres. Language technology projects are finished or
currently being run under Government of India sponsorship at the places like
Jawaharlal Nehru University , Sanskrit Centres and Vidyapeethas like
Gurukul Kangri (Haridwar), Sampurnanand Sanskrit Vidyapeeth (Varanasi),
Vanasthali Vidyapeeth (Vanasthali). For example, the CASTLE (Computer
Assisted Sanskrit Teaching and Learning Environment) project at JNU built a
Prolog system for teaching, learning and analyzing Sanskrit language on
Paninian model.

Another project at JNU is preparing an online learning system for
Japanese, Chinese and Sanskrit. Academy of Sanskrit Research, Melkote,
Mysore has been aggressively involved in bringing scholars doing technology
R&D for Sanskrit and shastras on a single platform. In 1993, it organised
seminars on 'Sanskrit and Computer Based Linguistics' and in 1994, a seminar
on ‘Interface Mechanisms in Shastras and Computer Science'. The latter,
among other things, brought out similarities in the traditional Indian theories
and principles of Artificial Intelligence .

Language Technology with the development in IT has grown in a new
information age, in the context of globalisation and information has become
the most precious produce responsible for progress and prosperity. This is

more relevant in India than any other country. With an unparalleled linguistic

19



and cultural diversity, the Indian linguistic scene has been a hot target for
technological studies of languages. The IT applications for Indian languages
have multiplied manifold in last twenty years.

However, there has been a lack of proper coordination among various
R&D units and nodal centres doing language technology research. Also the
government funding does not always produce expected results in terms of
quality and time. The Indian companies in the front of IT development around
the world do not extend adequate support for research based on Indian
languages.

In its latest issue, the TDIL journal “Vishvabharat’ (Jan 2002) outlined
its short, medium and long term goals, some of which are - corpora creation
and analysis, smart content creation, language technology be integrated into
curricula, Indian language speech databases, multilingual multimedia content
development, speech engine, speech recognition, Indian language support on
internet applications, Machine Translation, Cross Lingual Information
Retrieval Tools (CLIR), and Speech to speech translation .

Complementing the above language technology efforts, a joint funding
by GOI and UNDP started another programme called the Knowledge Based
Computer Systems Programme (KBCSP) in 1986. The KBCS nodal centres at
C-DAC, Pune and 1ISc, Bangalore have done commendable research. The
Natural Language Processing R&D at C-DAC reached the take-off point after
the development of GIST technology. They have been working on Indian
language fonts and software for over a decade. Many language technology
projects now use their fontographic standards, if not their text-processing
software.

Besides C-DAC, the IITs at Kanpur, Delhi and Madras are doing
research on language technology. The nodal centre on Expert Systems in IIT,
Madras has been trying to design Systems with special reference to the health
areas in the rural context . Substantial progress has been made in their projects
EKALAVYA: An Intelligent Referral System for primary Child Health Care.
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II'T Kanpur has long been working on an interlingual machine
translation project to design a MT system for inter-translation among major
Indian Languages using Sanskrit . They have developed a device called
‘Anusaaraka’ which makes available text from one Indian language into
another in near understandable form. The lexical resources for Indian
languages are being used for the Anusaraka multilingual transfer tool. The
T, Hyderabad has been doing momentous work on Machine Translation and
fonts development for Indian languages. There have also been efforts to build
domain based translation system. A study of share market technical register of
English and its translation into Hindi was done at Jawaharlal Nehru University
and a bidirectional lexical interface called ‘LexFace’ was designed using
object Pascal and Interbase. Many NGOs and the private enterprises too have
found interest in language technoogy area.

Thus language technology is at nascent stage in India. It has far away
to go.

1.4  Theoretical Aspects of Natural Language

Theoretical aspects of language are the concern of theoretical
linguistics. Theoretical linguistics is concerned with finding and describing
generalisations within particular languages and among all languages. Applied
linguistics takes the results of the theoretical findings and applies them to
other areas .Many areas of linguistics today involve the computers. Speech
synthesis and speech recognition use phonological knowledge to provide voice
interfaces to computers. Applications of computational linguistics in Machine
Translation and natural language processing are extremely fruitful areas which
have come to the forefront in recent years with increasing computing power.
1.4.1 Definitions of Language
1. “Language is a purely human and non-instictive method of communicating
ideas, emotions, and desires by means of a system of voluntarily produced

symbols”. ( Sapir 8)
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2. “A language (is a) symbol system ....based on pure or arbitrary conventions
....Infinitely extendable and modifiable according to the changing needs and
conditions of the speakers.” (Robins 13)

3. “Human languages are unlimited .... (an unlimited set of discrete signals)....
have great structural complexity ..... structured on at least two level .... allow
for the transmission of information.” (Langacker 20-21)

4.“A language is a set of (finite or infinite) sentences, each finite in length and
constructed out of a finite set of elements.”(Chomsky n.p.)

5. “When we study human language, we are approaching what some might
call *human essence’, the distinctive analytics of mind that are so far as we
know, unique to men.” (Chomsky 100)

6. “A language is a system of arbitrary vocal symbols used for human
communication” (Wardaugh n.pag.)

7. “A language is a system of arbitrary vocal symbols by means of which a
social group cooperates.” (Bloch and Trager n. pag.)

8. “ Language is the institution whereby humans communicate and interact
with each other by means of habitually used oral —auditory arbitrary symbols.”
(Hall n. pag.)

9."Language is undoubtedly a kind of means of communication among human
beings. It consists primarily of vocal sounds. It is articulatory, systematic,
symbolic and arbitrary.” (Derbyshire n. pag.)

1.4.2 Features of Natural Language

On the basis of the above definitions of language, the following

features of human language can be summarised.

1.4.2. 1. Human Languages have Duality of Structure

Duality of structure is quite relevant in machine translation. Human
language displays two levels of patterning : (a) where, meaningless units (i.e.
phonemes) are combined to form arbitrary signs (i.e words) and (b) these sign

in turn are recombined to form new meaningful larger units. In other words in
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languages investigated so far two levels of structures are found- Primary level
— compounding of sounds into words, Secondary level—compounding of

words into sentences.

Level | S+P+0O+T = SPOT
T+O+P+S=TOP

O+P+T+S= OPTS
P+O+T+S= POTS

Level I Spot+the+tops+of+the+pots =
Spot the tops of the pots.

1.1 Levels of Language Structure

There is no evidence of this type of patterning in any known animal
communication system. Therefore, we can say that one major difference
between human language and the animal communication system is the duality

of structure present in human languages.
1.4.2.2 Natural Languages are Creative

This feature refers to the fact that human language has the ability to
create new messages on any topic at any time. A sentence never heard of
before can be created by human being. That is, the same limited sets of
phonemes are combined in a novel form to give novel messages. The

following quotation sums up this feature of language.

The most striking aspect of linguistic competence is what we may call
the “creativity of language’, that is the speaker’s ability to produce new
sentences, sentences that are immediately understood by other speakers
although they bear no physical resemblance to sentences which are

familiar. (Chomsky as quoted in Verma and Krishnaswamy 147)

This feature of human languages is one of the difficulties in

transforming the technology of machine translation.
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1.4.2.3 Natural Languages are Interchangeable

This feature means that all members of the species can both send and
receive messages. This is obviously true of human language. This is not the
case with the animal communication system. Animal communication systems
are not interchangeable. But they are fully interchangeable in human

language.
1.4.2.4 Natural Languages are Culturally transmitted

Charles Hokett has pointed out that language is a set of conventions that
have grown as a result of the common living of a large number of people.
These are, therefore, conventions common to the entire social group which
uses the language. This implies that languages have to be learnt. They cannot

be transmitted trough heredity.

Psychologists often make a distinction between instinctive and non-
instinctive behaviour. For example human beings have no instinct about
building houses. They have to learn how to build houses because nature has
not supplied them with an inbuilt knowledge of engineering. Bees, on the
other hand, can build beehives in hexagonal shapes without learning geometry.
For them the knowledge about hexagonal shapes is inbuilt, and genetically
transmitted. We can therefore say that for bees, making use of hexagons is

instinctive, whereas for human being building a house is non instinctive.

Instinctive behaviour is handed down from one generation to the next
through heredity. All the relevant information is built into the genes of the
organism. Non-instinctive behaviour, on the other hand, has to be acquired.
Therefore human beings can speak Hindi, Malayalam, Chinese, Japanese,
Swahili depending on the culture where they have been brought up.

1.4.2.5 Natural Languages are Arbitrary

This feature implies that there is no natural or inherent connection

between a written word ( or sound ) and its reference ( or symbols). This is

24



overwhelmingly true of human language with the possible exception of a few
onomatopoeic terms. That is, the relationship between words and their
meanings is quite arbitrary; it is a matter of conventions.

For example, there is no logic behind why a word like ‘rose’ refer to a
“flower” and not to a ‘horse’ or a “cat’ or a ‘pencil” or a *‘mouse’! The decision
that ‘rose’ should refer to a flower of a specific kind is purely arbitrary. There
is nothing scientific about it. A few people decided to call it a ‘rose’ and the
society accepted it as a word of the English language. The animal
communication system generally does not have any arbitrariness.

1.4.2.6 Natural Languages are Redundant

There is a lot of redundancy in human language. For example, when
we speak a sentence like. Are you coming? There are two markers to show
that it is a question:

i. The placement of the helping verb at the beginning, and
ii. The rising tone with which the question would be asked.
And when we write the sentence there are also two markers to show that it is a

question.

I. The placement of the helping verb at the beginning , and

ii. The punctuation (the use of question mark) at the end of the sentence
to show that it is a question.
This kind of redundancy i.e. two or three markers to show the same

thing does not exist in the animal communication system
1.4.2.7 Natural Languages are Discrete

Letters, words, sentences are the discrete units of a natural language.
Machine translation works on these discrete units .Bee-dancing of bird-song
seems to have very few discrete units which are recombinable. Human
language had phonemes, syllables, morphemes, (you will read about this in the
following block) words, etc. Which are discrete units and can be recombined

to mean different things. That is, language consists of isolatable, repeatable
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units. For example, with the help of three discrete units like p, a and t we can
create pat, tap, and apt. This is not possible in the animal communication
system.
1.4.2.8 Natural Languages are Reflexive Meta-systems
Reflexiveness is the ability to use the communication system to discuss
the system itself. No evidence exists that any other species writes grammar or
linguistic textbooks. The fundamental unit of linguistics is the sign, which, as
a first approximation, can be defined as a conventional pairing of sound and
meaning. One of the earliest debates in linguistics, dramatized in Plato’s
Cratylus, concerns the arbitrariness of signs. One school maintained that for
every idea there is a true sound that expresses it best, something that makes a
great deal of sense for onomatopoeic words but is hard to generalize outside
this limited domain. Ultimately the other school prevailed at least as far as the
word-level pairing of sound and meaning is concerned. It is desirable to build
up the theory of sounds without reference to the theory of meanings both
because the set of atomic units of sound promises to be considerably simpler
than the set of atomic units of meanings and because sounds as linguistic units
appear to possess clear physical correlates, while meanings, for the most part,
appear to lack any direct physical embodiment.
Considering the possibility of translation among Indian languages it
can be said that
All cognitive experience and its classification is conveyable in any
existing language. Whenever there is deficiency, terminology may be
qualified and amplified by loan-words or loan-translations, neologisms
or semantic shifts, and finally, by circumlocutions.(Jakobson 114)
1.5 Defining Translation and Machine Translation
A) Machine Translation
1. “Machine translation refers to the use of machines(usually computers) to
translate texts from one natural language to another.”(Sin-wai 137)

2. “A machine translation system essentially takes a text in one
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language (called the source language), and translates it into another language
(called the target language).”"(Rao 61)

3.“Machine Translation presumably means going by algorithm from machine-
readable source text to useful target text, without recourse to human
translation or editing.”(ALPAC 19)

4. “(Machine Translation) is the use of computers to translate automatically
between two (or more) languages. This area has been a long term problem in
Al and has moved in and out of favor several times.” (Raynor 176)

5. “The European Association of Machine Translation defines machine
translation as ‘the application of computers to the task of translating texts from
one natural language to another”. (Quah 9)

6. The International Association of Machine Translation (IAMT) defines
“machine translation as taking input in the form of full sentences at a time and
generating corresponding full sentences (not necessarily of good quality)”
(Quah 9)

B) Translation

7. “Translation is the replacement of textual material in one language (SL) by
equivalent textual material in another language (TL).” (Catford 20)

8. Dostert defines translation as “that branch of the applied science of
language which is specifically concerned with the problem—or the fact—of
the transference of meaning from one set of patterned symbols into another set
of patterned symbols.” (quoted in Catford 35)

9. “In translation, there is substitution of TL meanings for SL meanings: not
transference of SL meanings into the TL. In transference there is an
implantation of SL meanings into the TL text. These two processes must be
clearly differentiated in any theory of translation.”(Catford 48)

10. “Prochézka defines a good translation in terms of certain requirements
which must be made of the translator, namely: (1) “He must understand the
original word thematically and stylistically”; (2) *“he must overcome the

differences between the two linguistic structures”; and (3) “he must
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reconstruct the stylistic structures of the original work in his
translation.”(quoted in Nida 130)

11. “Translation means “recodification.” Hence, a theory of translation is a set
of propositions about how, why, when, where (..) coded elements are
rendered into other codes. As such, translation is nothing short of an essential
problem of semiosis: it is the problem of transfer of codes.”(Frawley 251)

If a translation is to meet the four basic requirements of

(1) making sense,

(2) conveying the spirit and manner of the original,

(3) having a natural and easy form of expression, and

(4) producing a similar response, it is obvious that at certain points the
conflict between content and form will be acute, and that one or the other must
give way.

But the fact remains that “The use of two natural languages as well as
the employment of the medium of the translator necessarily and naturally
result in a change of message during the communicative process.”(Reiss 160)

Then, machine translation can be further specified into three
categories:

i) Machine —Aided Human Translation
i) Human —Aided Machine Translation and

iii) Fully Automatic High Quality Machine Translation
1.5.1 Machine -Aided Human Translation

The following diagram displays the classification of machine

translation systems.
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Machine Translation systems
1
Human Translation with Machine Translation Fully Automated
Machine Support with Human Support Translation
Rule Based Knowledge Principle Empirical Online Hybrid
MT Based MT Based MT MT Interactive MT MT
Direct Transfer Interlingua Statistical Example-based MT
MT MT MT MT
! ]1 !
Word Based Phrase Based Hierarchical Phrase
Translation Translation Based translation

1.2 Classification of Machine Translation Systems

Machine Aided Human Translation refers to the use of computers by
translators to help them during the translation process. This includes such aids
as spell checkers,e-dictionaries, online access to term bank equivalents.
Machine-aided human translation has been described as the use of computer
software by translators to perform part of the process of translation .Integrated
machine-aided human translation systems are sometimes known as ‘work-
benches’ or ‘workstations’, as they unite a number of tools. The focal point in
this type of translation is on the human translator, who uses an variety of tools
such as spell-checkers, electronic glossaries, electronic dictionaries,
terminology databases and translation memory.
1.5.2 Human-Aided Machine Translation

Human Aided Machine Translation refers to the human translator
supplying limited information to fulfill the machine translation. The required
human assistance may take place before machine processing begins, during
the translation process or afterwards. In Human-aided machine translation , the
computer is accountable for producing the translation , but may act together

with a human being at many stages along the way. In other words, the
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machine carries out most of the process, but it might need human help either at
the input stage or the output stage. The former process is known as ‘pre-
editing’ and the latter ‘post-editing’.

The main task of pre-editing is to find out any parts such as odd
phrases or idioms and typographical errors that may create problems for the
machine translation system during the translation process. The human
translator modifies the source language text. Post-editing involves correcting
the translation output generated by the machine translation system, a task
performed by the human translator in order to bring the text to a certain pre-
determined standard in terms of language style and appropriate use of words.

Translating a text into a target language demands not only a fairly
good understanding of the source and the target language but also a complete
command over the idioms, proverbs, cultures, metaphors, similes and syntax
of both languages. A machine translates according to a strict set of rules and
data fed into it. When an input sentence is given, the search engine starts
matching the input sentence with the existing paired texts already translated by
human translators. A word or a sentence that we want to translate through MT
tools must already have been translated by someone somewhere into the TL
and the word must exist in MT tool’s memory. The resulting output will be
quintessentially mechanical. Bissa writes-

Human beings will have to have a mechanical frame of mind in order

to understand the mechanical output. Such an output by machine

translation deprives the human readers of comprehending the intended
meaning in a convenient way. Machines cannot do without the

intervention of a human translator.(Bissa 2)

The following table explains the use of technology in different kinds of

translations.
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1.3 Technology in Translation

Human Translation Machine Aided | Machine Translation
Translation

Word Processors Data Capture tools Bilingual Dictionaries

Spelling and Grammar | Scanners Analysis tools

checking

Electronic resources Corpus analysis tools Transfer tools

Internet Translation Memories Generation tools

Dictionaries Terminology Statistical,  Linguistic,
Management systems Rule based, Example

based Tools

1.5.3 Fully Automatic High Quality Machine Translation

Fully Automatic High Quality Machine Translation(FAHQMT) is a
term coined by Yehoshua Bar-Hillel to mean an entire translation process that
can be undertaken by machine with high quality results. Recent developments
in the field of computational linguistics have shown that FAHQMT is a dream
rather than a reality. As Eysenck writes, “Automatic processes function
rapidly and in parallel but suffer from inflexibility; controlled processes are
flexible and versatile but operate relatively slowly and in a serial fashion.”
(Eysenck 22) Fully automatic high quality translation is not possible even for
scientific texts at present. A human translator, in order to arrive at his high
quality output, has to make intelligent use of non-linguistic knowledge.

At present, no way of constructing machines with such knowledge is
known, nor of writing programmes which will ensure intelligent use of this
knowledge. The only reasonable goals are then either fully automatic, low
quality translation or partly automatic, high quality translation. Both are
theoretically feasible and attainable today at some extent. Commenting on the
impossibility of very human perfect translation Eugene Nida writes in his
essay ‘Principles of Correspondence’-

Since no two languages are identical, either in the meanings given to

corresponding symbols or in the ways in which such symbols are

arranged in phrases and sentences, it stands to reason that there can be
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1.6

no absolute correspondence between languages. Hence there can be no
fully exact translations. The total impact of a translation may be
reasonably close to the original, but there can be no identity in
detail.(Nida 126)

Machine Translation and Other Disciplines

¢ Syntax
+ Pragmatics

4 Semantics

# Disambiguation
# Discourse analysis

+ Philosophy
¢ Translation Theory
¢ Literary Studies
¢ Cultural Studies
# Post-structuralism

& Lexicograp
& Parsers
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# Search Engines
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Processing (NLP)

1.4 Disciplines Interfacing with MachineTranslation

The above diagram displays the disciplines interfacing with Machine

Translation. Machine Translation is an activity interfacing multi-disciplines.

Machine translation is an interdisciplinary research area. Interdisciplinary

research is that integrates several disciplines to create a unified outcome .The

current system of academic advancement favors the independent investigators

rather than interdisciplinary researchers. Most reputed research institutions
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house scientists in discrete departments. Interdisciplinary research teams take
time to assemble and require unique resources.
1.6.1 Machine Translation and Translation Studies:

Translation Studies has a pivotal role to play in machine translation.
The new studies in this field should focus on how it can contribute to the
efficient technology of machine translation. Translation Studies is the
academic discipline concerned with research and study on translation, it draws
on computer science, language engineering, linguistics, philosophy,
anthropology etc. The common ground between Translation Studies and
Machine Translation can be found within functional approaches to translation.
According to Trujillo, the Skopos theory of translation strategy arose as a
response to the growing need for non-literary translation. In addition to
influencing whether a text submitted to machine translation is pre- or post-
edited depending on its intended use, it is also suitable to consider how the
intention may influence the decision to choose human or machine translation
in the first place. A poor machine translation output may be perfectly adequate
for information on the topic of a text, but not for the literary translation.

1.6.2 Machine Translation and Computer Science:

At present, machine translation concerns the applications of
computational techniques to aid in the translation of texts. However, computer
technology has been applied in translation due to two factors: speed and cost.
Translation with the aid of machines can be faster than manual translation.
And computer aids to translation can reduce the cost of translation.

Since its invention, computers are tried and used for the translation of
natural languages. Computational linguistics studies the use of computers in
the study of human language and makes computers understand information
expressed in human languages. Computer Science is relevant field of study in
machine translation in terms of computer corpus, computer —aided translation
etc. The term ‘machine’ in machine translation is nothing but the computer;

hence computer science is an indispensable part of this study.
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1.6.3 Machine Translation and Artificial Intelligence:

Artificial Intelligence refers to the capacity of a machine to replicate
the functions and operations of human brain such as reasoning and learning.
Language is a species specific phenomenon, hence equally relevant is the
contribution of the Al in machine translation technology. Nilsson writes-

Artificial intelligence (Al) is sometimes defined as the study of
how to build and/or program computers to enable them to do the sorts
of things that minds can do. "(Boden n.pag. )Artificial Intelligence is
the field concerned with the hardware and software systems that
display intelligent behavior, in which intelligence is judged by humans
observing the system. “Future progress in [artificial intelligence] will
depend on the development of both practical and theoretical

knowledge. . . . As regards theoretical knowledge, some have sought a

unified theory of artificial intelligence. My view is that artificial

intelligence is (or soon will be) an engineering discipline since its

primary goal is to ‘build” things. (Nilsson vii-viii)

1.6.4 Machine Translation and Language Engineering:

The Euromap Report published in 1998 on behalf of the EUROMAP
Consortium defines language engineering as the application of knowledge of
written and spoken language to the development of (machine) systems able to
recognize, understand, interpret, and generate human language. These
language technologies include computer aided translations, speech recognition
and synthesis as well as semantic searches and information retrieval.
“Linguistics deals with problems which are basic to all sciences, in so far as
all scientific research must be deeply concerned with the functions and
particularities of the medium through which scientific preliminaries, scientific
conclusions, and  scientific ~ descriptions  must  necessarily be
expressed.”(Maim-berg 1) Computational Linguistics is concerned with the

development of computational treatments of linguistic phenomena including
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word ordering, meaning analysis and other aspects of communication.
Technical translation, in contrast with literary translation, involves the
translation of texts from individual disciplines in science, commerce and
industry.

Technical translators must also have deep knowledge of the vocabulary
and even the subject matter of their field of specialization. It is in the area of
technical or 'gist' translation, that MT can be most fruitful. In the present
context, MT concerns the application of computational techniques to aid in the
translation of texts. The texts to which these techniques are applied are
normally of a non-literary nature, where preservation of content is usually the
most important translation criterion.

However, computer technology has been applied in technical
translation in order to improve speed and cost of translation. Similarly, the
availability of MT makes it ideal for translation of web pages and other
materials on the Internet. There are many other areas of potential use in
machine translation. Machine learning involves the acquiring of new
knowledge from data, it can be used in grammar learning, terminology
acquisition etc.

Knowledge Representation is the area which deals with the formalisms
and inference procedures needed to represent knowledge about a domain.
Logic, frames and semantic networks are the common KR formalisms in use.
Logic is the study of valid arguments, and their associated proof procedures.
Frames represent knowledge in terms of slots and values in which each slot
expresses a specific piece of knowledge. Thus “Machine translation is an
interdisciplinary enterprise that combines a number of fields of study such as
lexicography, linguistics, computational linguistics, computer science and

language engineering.”(Quah 57)
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1.7 Translation as an Industry

Translation has emerged as a big industry today. Since no one can be
proficient in all languages, there will always be a need for translation. Yet,
publication is unevenly distributed among the some 6,000 languages of the
world, and this is especially so in the areas of science and technology. The
translation industry is rapidly changing with the increased demands of
globalization and swift growth of internet and information technologies.
Research in translation studies must be in harmony with these changes,
focusing on new realities of the translation industry, such as machine
translation, computer-assisted translation tools, and more.

With the advent of information technology revolution and the web

assisted literary or other forms of writings, the dark clouds hovering

over the translators have started to disperse. The translators now see a

silver lining in the rapidly growing and expanding global markets with

an ever-increasing urge to sell by hook or by crook. The desperation to
sell has led to an unprecedented growth in Machine Translation (MT)

tools.(Bissa 12)

Electronic display boards at some of the international airports in the
non-English speaking countries offer a plethora of humour in machine-
translated texts. According to IBM, the volume of translation market today can
be seen in the fact that data are being generated in quintillion of bytes every
day in languages spoken all over the world. If one millionth of this data is to
be translated in the target language, roughly one third of world’s population
will have to work as full time translators for 365 days to meet the demand of
target language texts. Thus, the translators are all set to see the hay days of
their life in the present era of globalization .

Today’s leading translation firms can be evaluated as belonging to one

of three “types”—each with a distinct origin and outlook:
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1.7.1. Software Translation Companies

Initiating in the mid-1980s, companies began focusing efforts on the
budding market for software localization-translation of software for overseas
distribution. Due to high development costs, short product life cycles and ease
of piracy, speedy access to international markets became vital for software
companies. This, in turn, drove the development of specialist translation
companies looking to service a need. Several rounds of industry investment
and consolidation have led to the appearance of large, sophisticated and
publicly traded localization companies. These businesses are characterized by
an engineering highlight, with technology as the organizing principle. Major
service providers that also sell translation memory software generally fall into
this type.
1.7.2. Corporate Translation Departments

In the past, large companies such as Bowne Printing, Xerox and 3M
developed in-house translation departments to support operations of the larger
parent corporation. Corporate translation departments are generally resource-
rich. However, experience shows that abundant resources can sometimes lead
to a lack of competence and bottom-line focus.
1.7.3. Machine Translation Entrepreneurs

As a service business, the barriers to entry in the translation industry
are relatively low. While this leads to overall industry disintegration, it also
means that talented entrepreneurial companies can succeed with original
market approaches, hard work and little capital. For instance, TransPerfect
Translations grew from a two-person start-up in 1992 to a top global firm.
Because entrepreneurial firms are usually boot-strapped operations, they are
characterized by a strong focus on customer satisfaction and bottom-line

results.
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1.8 Machine Translation : Key Activities

The process of Machine Translation involves several steps- analysis,
transfer, generation, post-editing etc. Different systems use different
techniques. But some of the activities are common.

The key activities in a machine translation system can be described as follows.
1.8.1 Pre-processing:

Pre-processing filters the source text. It tokenizes the source text into
words based on the list of word boundaries. Text filtering in this stage marks
the collocations and named entities. This stage also checks the spelling
variations and replaces these spellings with the standard spellings. This stage
reduces the complexities of source text and increases the correctness for the
system. Goyal writes-

The preprocessing stage is a collection of operations that are applied

on input data to make it processable by the translation engine. In the

first phase of Machine Translation system, various activities
incorporated include text normalization, replacing collocations and

replacing proper nouns.(Goyal 712)

1.8.2 Morphological Analysis :

The morphological analyser in the system analyses the roots and other
grammatical information of the word in the source text .All the words are
given number, gender, tense, aspect and mood information. This is an
important stage for the languages with inflectional morphology. Arnold writes:

The task of an automatic parser is to take a formal grammar and a

sentence and apply the grammar to the sentence in order to (a) check

that it is indeed grammatical and (b)given that it is grammatical, show
how the words are combined into phrases and how the phrases are put

together to form larger phrases (including sentences).(Arnold 50)

1.8.3 POS Tagging:
The output of the morphological analysis is further processed in this

stage. The output is usually ambiguous; each token can function as a noun,
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adjective, verb etc. The POS Tagging labels the words with their respective
parts of speech, thus it disambiguates the output of the morphological analysis.
It considers the contexts of the words to determine the tag. Koehn writes: “A
basic form of syntactic annotation is the labeling of each word with its part of
speech. This allows us not only to distinguish verbs from nouns, part-of-
speech tags but also to make more fine-grained distinctions such as infinitive
and participle verb forms."(Koehn 305)

1.8.4 Phrase Chunking:

Phrase Chunking is a process of making groups by organizing the
information. A sentence in a natural language is made of phrases. During this
stage of phrase chunking, groups are made of noun, preposition, adjective and
verb phrases. The POS tagging helps in phrase chunking, the accuracy of
chunking of phrases depends on the accuracy of POS tagging. The Phrase
chunking is usually rule based or probabilistic activity in a machine translation
system.

1.8.5 Transfer:

Transfer includes transliteration and translation. All the above stages
are the stages of analysis. At this stage, the system has all the information
regarding the source text, and now in this stage the system finds the
equivalents in the target language. The bilingual lexicon helps in finding
equivalent in the target language. Transliteration is used for the out of
vocabulary words and the proper nouns in the text. Transliteration is writing
the word in target language script without interpreting.

Tokenizers (also known as lexical analyzers or word
segmenters) segment a stream of characters into meaningful units
called tokens. The tokenizer takes the text generated by pre processing
phase as input. Individual words or tokens are extracted and processed
to generate its equivalent in the target language. This module, using

space, a punctuation mark, as delimiter, extracts tokens (word) one by

39



one from the text and gives it to translation engine for analysis till the

complete input text is read and processed.( Goyal 733)

In direct machine translation systems transfer is the final stage, which
gives the output by replacing the target language words.But in indirect
systems, there is synthesizer to organize the output in more correct sequence.
1.8.6 Synthesis:

Synthesis reorders the source language sentence into the target
language sentence. The SL and TL have two different word order systems in a
sentence. As per the syntax of the target language, the synthesis reorders the
output of the transfer stage. e.g. the word order in Marathi is Subject-Object-
Verb, whereas English word order is Subject-Verb-Object. Synthesis stage
applies the techniques of reordering for creating a better output.

1.8.7 Post editing:

Generally post-editing is a manual process. It improves the quality of
translation produced by the computer. This stage makes corrections in the
output. This is a corrector of badly formed sentences. This is an important
stage in machine translation as it removes all oddities from the translated text
and makes it comprehensible and usable output.

1.9 Machine Translation : Approaches and Methods

There is no unanimity of approaches and methods used in the different
machine translation projects all over the world. There are different approaches
and methods of machine translation.

1.9.1 Dictionary Based Approach: This is the earliest approach used in
machine translation. The bilingual dictionaries of both the source and target
language are used in this approach. The translation depends on the dictionary
entries and the SL equivalent is used for TL equivalent entry. This method is
still used in translation of phrases but not sentences.

1.9.2 Direct Approach: This approach directly translates the source language
to the target language. Due to this direct mapping such systems are highly

dependent on both the source and target languages. Direct translation systems
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are basically bilingual and uni-directional. Only a little syntactic and semantic
analysis is required in this approach.One of the earliest still used MT systems
today, Systran, is a direct translation system. The first version of it was
launched in 1969. Over the years the system has been developed quite much,
but still its translation capability is mainly based on very large bilingual
dictionaries. No general linguistic theory or parsing principles are necessarily
present for direct translation to work; these systems depend instead on well

developed dictionaries, morphological analysis, and text processing software.
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1.9.3 Rule Based Approach: Rule Based approach is based on the linguistic
knowledge of the source language and target language-syntax, morphology
and semantics. Rules are built based on the linguistic knowledge. The
complexity of the grammar rules and exception create problems for the
system. For example, Anglabharti is a rule based machine translation system
for Indian languages. RBMT uses different methods to convert the SL

structures into the TL structures. These methods are- direct method, transfer
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method etc. Anusaarka is a machine translation system based on direct
method. It is a system for the Indian languages developed by the
I1IT,Hyderabad. And the Government of India funded project Mantra is a

transfer based machine translation system for the Indian languages.
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1.6 MT:Landmark Approaches
1.9.4 Example Based Approach:

This approach is also called Memory Based Translation. This method
of translation by analogy was introduced by Makato Nagao in 1981.The basic
tenet of this approach is that if a previously translated sentence occurs again
,the same translation is likely to be correct again. In this system ,a set of SL
sentences and the translations of each sentence in TL is given with point to
point mapping. Examples are real language data, so the systems process the
sentence- constructions which really occur, and ignore the ones that do not
occur.

The linguistic knowledge of the system can be more easily enhanced
by adding more examples. EBMT systems are data-driven, rather than theory-
driven. There are therefore no complex grammars devised by a team of

individual linguists, hence the problem of rule conflict is lessened. And, it is
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possible that an EBMT system for a new language pair can be quickly
developed on the basis of an aligned parallel corpus. This is useful if we want
an MT system involving a language for which resources such as parsers and
dictionaries are not available. EBMT is certainly here to stay, not as a rival to
rule-based method but as an alternative approach.

This method can work with a small set of data. It is less principled in

theory and trains translation program and decodes more quickly.
1.9.5 Interlingua Approach: ‘Interlingua’ is a combination of Latin words-
inter and lingua which mean ‘between’ and ‘languages’. This approach
belongs to the third generation MT systems. It is a field of study in the branch
of linguistics- Interlinguistics. It aims at dismantling the language barrier
across the globe through the interlingua. Translation is in two stages: from the
source language to the interlingua (IL) and from the IL to the target language.

Interlingua is a term used in machine translation to describe artificial

metalanguages....On the other hand, if the items are translated from a

source language into a single interlingua and thence into the target

language, the problem only requires maintaining translators from each

language into and from the interlingua.(Raynor 143)

In this approach, the SL is transformed into the intermediary called
‘interlingua’ and then target language representation is produced through the
interlingua. Interlingua is independent of any language involved in translation.
This method requires only two modules- analysis and synthesis. This is very
useful in the systems for many languages. This method has only single
representation for different languages. In India, IIT, Powai is working on
developing the Interlingua based MT system for Indian languages.

1.9.6 Transfer Approach: It first converts the source language into an
internal representation that depends on the source but not the target language.
This representation is then converted to another internal representation which
is dependent on the target language only. Finally target language is generated.

The first stage converts source texts into abstract representations; the second

43



stage converts these into equivalent target language-oriented representations;
and the third generates the final target language texts.

1.9.7 Knowledge-based Approach : Knowledge Based machine translation
follows the linguistic and computational instructions supplied to it by human
researchers in linguistics and programming. The texts to be translated have to
be presented to the computer in machine-readable form. The machine
translation process may be unidirectional between a pair of languages: the
translation is possible only from Hindi to English, for example, and not vice
versa, in one system. Or it may be bidirectional. The dominant approach since
around 1970 has been to use handcrafted linguistic rules, but this approach is
very expensive to build, requiring the manual entry of large numbers of
"rules” by trained linguists. This approach does not scale up well to a general
system. Such systems also produce translations that are awkward and hard to
understand.

1.9.8 Statistical Machine Translation: Warren Weaver introduced the SMT
in 1949. In this method, statistical techniques are used to produce the
translation by using bilingual corpora. There are three models of SMT —word
based, phrase based and syntax based.

i) Word Based Statistical Translation Model: In this, the fundamental unit
of translation is word. It requires algorithms of word alignment to get accuracy
in sentence translation. Polysemy, homonymy and idioms create problems for
this type of system.

i) Phrase Based Statistical Translation Model: In this model, phrase is a
fundamental unit of translation. The vector of features with matching values
help in decoding for the language sequence pair.

iii) Syntax Based Statistical Translation Model: Translation rule is the
fundamental unit of translation in this type of model. Translation rule includes
the sequence of words and variables in the source language, a syntax tree in

the target language and a vector of feature values.
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In 1988, at the conference at Carnegie Mellon University, IBM’s Peter
Brown shocked the audience by presenting an approach to Machine
Translation (MT) which was quite unlike anything that most of the audience
had ever seen or even dreamed of before .
IBM’s ‘“purely statistical’ approach, inspired by successes in speech
processing, and characterized by the infamous statement “Every time |
fire a linguist, my system’s performance improves” flew in the face of
all the received wisdom about how to do MT at that time, eschewing
the rationalist linguistic approach in favour of an empirical corpus-
based one.(Somers 113)
1.9.9 Corpus-based Approach: This approach uses a large amount of raw
data in the form of parallel corpora. This raw data contains text and their
translations. These corpora are used for acquiring translation knowledge.
Corpus based approach is further classified into following two sub types. The
main advantage of corpus-based machine translation systems is that they are
self-customising in the sense that they can learn the translations of
terminology and even stylistic phrasing from previously translated materials.
1.9.10 Hybrid Approach: This approach uses a combination of transfer
approach and one of the corpus based approaches in order to overcome their
limitations. Hybrid methods are still fundamentally statistics-based, but
incorporate higher level abstract syntax rules to arrive at the final translation.
Such hybrids have been explored in the research community, but without any
real success because it was difficult to merge the fundamentally different
approaches. New algorithms exploit knowledge of how words, phrases and
patterns should be translated; knowledge of how syntax-based and non-syntax
based translation rules should be applied; and knowledge of how syntactically
based target structures should be generated. Cross-lingual parsers of increasing
complexity provide methods to choose different syntactic orderings in

different situations.
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1.7 Techno -Features in a Machine Translation System

Source: (Quah 191)
1.10 Popular Misconceptions about Machine Translation

The dream target of machine translation is yet to be achieved. The
quality of output is very low at present. The machine translation tools today
are of great help to the translators.The rough draft with the help of computer is
very helpful. The aim of machine translation is to make the process of
translation fast, cheap and simple. Still there are some popular misconceptions
about machine translation.

1.10.1 MT is a waste of time .

Machine translation has the history of more than a half century. The
researchers across the world are working on the usable output of machine
translation. But we are far away from achieving the fully automatic general
purpose high quality systems of machine translation. Hence, many of the

scholars favour the view that machine translation is a waste of time.
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On the other hand, a host of optimists on machine translation believe
that machine translation will yield fruits in the near future. And machine
translation systems have been successful in special domains of weather
forecast, news, tourism etc. Machine translation research is a fundamental
research which would have a high impact on every field of study. No doubt
MT faces several problems today, the concentrated efforts and well directed
research on all the problematic areas of research will lead to the satisfactory
results. The MT research is an investment into the welfare of humanity at
large. It will literally transform the world into a global village.

1.10.2 The quality of an MT is very low.

The quality of output is an important issue in this field. Considering
the current state of MT technology one thing is crystal clear that machine
translation can not be used for literary translations. But it can surely be used
for the technical purposes. Many large corporate organizations and the
government departments rely on machine translation today. It would be wrong
to generalize that the quality of machine translation is very low.In stead , there
are systems of machine translation frequently and successfully in use.
Although there are no absolute standards of quality in translation that are
universally applicable, MT is a usable technology in domain specific areas.

Machine translation has to go far away to satisfy the end user of the
output. The quality of translation is hampered by several factors like-inferior
source text, lack of context, ambiguity etc.
1.10.3.MT threatens the jobs of translators.

The sky is the limit in the field of translation today. There is no reason
to accept the misconception that machine translation will threaten the job of
the translators. Since that machine translation does not imply the complete
exclusion of human role in the task. Rather machine translation assists, makes

easy the task of the human translators and enlarges the opportunities.
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1.10.4.Machine Translation is ‘“machine’ translation.

Machine translation is not absolute ‘machine’ translation. It is always a
machine assisted human or human assisted machine translation. Machine in
this technology is a computer and computer works with the help of human —
fed programme which is not automatic. The performance of the machine
depends on the perfectibility of the programme. Hence machine translation is
not purely ‘machine’ translation.

1.10.5. MT is useless.

Machine translation is useful in many ways today. It is in use in
weather forecast, sports, travel, tourism, administration etc. Machine
translation is a fundamental field of research today. The initial failures in this
field led to the pessimism regarding the use of machine translation. But today
the advancements in the computer technology and the research in this field has
proved this technology of immense use in several fields. The end users have
high expectations from a machine translation system. Hence it is a mere
misconception that machine translation is useless.

1.10.6 MT is all about Computer Science.

The workforce largely in this field is from computer science ,but
machine translation is not all about computer science. It is basically about
language and its mechanical processing. A good share should be allocated to
the language experts, translation theorists in this technology. The experts from
these relevant fields in collaboration should work to transform the dream
targets of machine translation technology.

1.10.7 MT is impossible.

After the ALPAC report, almost all the research efforts across the
globe ceased. But the recent developments in ICT led to the renewed interest
in this technology. It is a common misconception that machine translation is
impossible. This technology has some limitations, but there are possibilities.
Machine translation has proved itself possible technology in several fields in

many ways.
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1.11 The Aims of Machine Translation

GPFAHQMT (General Purpose Fully Automatic High Quality
Machine Translation ) is a dream target of Machine Translation.

The holy grail of machine translation is expressed in the cumbersome

acronym FAHQMT, which stands for fully-automatic high-quality

machine translation. Given the complexity of language and the many
unsolved problems in machine translation, this goal has been reached

limited domain only for limited domain applications. (Koehn 21)

MT systems today are mostly designed for scientific and technical
documents. The increasing demand of machine translation in the world is not
of texts which have high literary status, but of scientific and technical
documents, commercial and business transactions, administrative memoranda,
legal documentation, instruction manuals, agricultural and medical text-books,
industrial patents, publicity leaflets, newspaper reports, etc.

Quality enhancement of output is an important aim of machine
translation systems today. The practicality of an MT system is determined
finally by the quality of its output. The tests of good machine translation are
reliability, accuracy, intelligibility, style and register. Machine Translation
technology aims at reaching these criteria, mostly subjective in nature.

The researchers and developers of MT systems aspire to produce
translations which are ‘useful’.MT aims at ‘pure research’ in computer-based
natural language processing in Computational Linguistics and Artificial
Intelligence, which explore the basic mechanisms of language and mind by
modeling and simulation in computer programs. “The primary goal of
Artificial Intelligence is to make machines smarter. The secondary goals of
Artificial Intelligence are to understand what intelligence is (the Nobel
laureate purpose) and to make machines more useful (the entrepreneurial

purpose).” (Winston 01)
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The major obstacles to machine translation are not computational but
linguistic. They are the problems of lexical ambiguity, of syntactic
complexity, of vocabulary differences between languages, of elliptical and
‘ungrammatical’ constructions, of extracting the ‘meaning’ of sentences and
texts from analysis of written signs and producing sentences and texts in
another set of linguistic symbols with an equivalent meaning.

MT expects to rely heavily on advances in linguistic research,
particularly those branches exhibiting high degrees of formalization. MT
cannot apply linguistic theories directly. The linguists are concerned with
explanations of the underlying ‘mechanisms’ of language production and
comprehension, they concentrate on crucial features and do not attempt to
describe or explain everything. MT systems must deal with actual texts. They
must confront the full range of linguistic phenomena, the complexities of
terminology, misspellings, neologisms, aspects of ‘performance’ which are not
always the concern of abstract theoretical linguistics. MT is not in itself an
independent field of 'pure' research. It takes from linguistics, computer
science, artificial intelligence, translation theory, any ideas, methods and
techniques which may serve the development of improved systems.

1.12  Workforce in MT Technology

The workforce- researchers, scientists, operators, engineers- in the
field of MT technology are mostly from computer science background.The
professional translators need to become acquainted with technology, because
good use of technology will make their jobs more competitive and
satisfactory. But they should not dismiss craftsmanship. As Abaitua
comments:

Technology enhances productivity, but translation excellence goes

beyond technology. It is important to delimit the roles of humans and

machines in translation. ...It has taken some 40 years for the specialists
involved in the development of MT to realize that the limits to

technology arise when going beyond the mechanical and routine
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aspects of language. From the outside, translation is often seen as a
mere mechanical process, not any more complex than playing
chess.(Abaitua 33)

The workforce in the field of machine translation technology is either
expet in computer science or in linguistics or translation studies. Both do not
have the expertise in both. Machine translation technology requires language
engineers i.e.linguists with expertise in computer science.

1.13 Uses and Applications of Machine Translation

Machine Translation is comparatively more important in speeding up
the process of translation. However, the output of machine translator can be
further edited by human translators. Scientifically, MT is interesting, because
it is an obvious application and testing ground for many ideas in Computer
Science, Artificial Intelligence and Linguistics.

MT is mainly used to bridge the Digital Divide. The Internet changes
the world very fast. One can find vast amount of information on Internet. But
most of this information is in English. In the context of rural India, most of
this information is effectively unavailable to the rural masses without having
any knowledge about English language. In spite of all the progress that is
being made in the field of Information Technology, rural masses remain
deprived of the technological advancements. One of the primary reasons for
this is the incapability in information distribution and language barrier is one
of the biggest hurdles in this information distribution. There is a great demand
to translate Web pages and electronic mail messages into the native language.
There is a demand of Internet-based online translation services.Google
chairman Eric Schmidt, during his recent visit to India, admitted:

The translation technology is at a point where you speak in one

language, and the translation comes out in some other language. It is

all about artificial intelligence. (In an interview to India Today

published in the June 3, 2013 English edition)”(quoted in Bissa 810)
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MT can be used to assist human translator. There is demand of online
versions of electronic dictionaries as ‘translation systems’ for helping human
translators.The use of machine translation may be broken up broadly into three
assimilation categories: (a) assimilation, the translation of foreign material for
the dissemination purpose of understanding the content; (b) dissemination,
translating communication text for publication in other languages; and (c)
communication, such as the translation of emails, chat room discussions, and
so on. Each of these uses requires a different speed and quality. “It is probably
true to say that one of the main applications of personal MT systems is the
translation of correspondence (including personal e-mails) and the translation
of web pages. Above all, there is oral communication involving
translation.”(Goyal 647)

MT is a useful to obtain *quick clue’ or 'gist' about the subject matter.
MT is good when factual contents are more important than the conceptual
contents. The texts which do not require creativity and linguistic flair may be
handed over to MT.

At present, in circumstances where quantity matters more than quality,
then MT is the best solution. MT is best suited to those who do not expect the
right connotation for each context in TL. MT can help surely for a single
word translation.

1.14 Categories of MT Systems:

The home use MT systems are the softwares for mechanical
translation, where inputs are full sentences of one natural language and the
output units are corresponding full sentences of target language. Professional
Use MT system are the systems designed for use by professional translators,
usually working separately or for translation agencies. Enterprise MT system
is the system designed for company intranet client-server systems to support a
team of translators.Websites MT system is the system designed for company
websites to provide online translation of web pages. Mobile MT system is the
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system designed to use with hand-held, mobile devices. Spoken Language MT

system is the system designed to translate speech straight from speech.

1.15 Language Families in India

There are main four language families in India- Indo-European,
Dravidian, Sino- Tibetan and Mon-Khmer. Language families like human
biological families are phylo-genetic units- a classification of languages into a
language family implies that they descend from a common parent language
known as a proto-language.

And just as members of human biological families typically share

observable characteristics...so languages in a given language family

share certain observable linguistic characteristics, such as words,

sounds and grammatical patterns.(Pereltsvaig 8)

Language First Language | Second Language | Total (in million)
Speakers Speakers
Chinese 873(83%) 178(17%) 1051
(Mandarin)
English 340(25-40%) 500-1000(60 -75%) 840-1340
Hindi 370(76%) 120(24%) 490
Spanish 360(86%) 60(14%) 420
Russian 167(60%) 110(40%) 277
Arabic (standard) | 206(90%) 24(10%) 230
Portuguese 203(95%) 10(5%) 213
Bengali 207(98%) 4(2%) 211
Indonesian 23(14%) 140(86%) 163
Japanese 126(99%) 1(1%) 127
German 95(77) 28(23%) 123
French 65(57%) 50(43%) 115

1.8 Most Widely Spoken Languages (Numbers in Million)

Source: Charles Meyer, Introducing English Linguistics, CUP, 2009.

The language families in India can be classified into four categories:

1.15. 1.Indo —European Languages:
The honour of the discovery of the Indo-European family is
traditionally assigned to Sir William Jones who was the chief justice of India

and the founder of the Royal Asiatic Society.
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Proto-Indo-European

INDO-IRANIAN  HELLENIC CELTIC ITALIC BaLTO-SLAVIC GERMANIC
i Polish | Russian
Indic Grask :
/\ Lain Morth Germanic
: ! Serbo-Croatian
Iranian Manx Irish | Welsh
/\ Gk Old Norse Swedish
Avestan  Old Persian /\
y ) ) French /Spanish \Poruguese talian Norwedian  |celandic ;
Ganshit Middle Persian P West Germanic
/\ / Rurnanian  Catalan
Farsi  Kurdish /
/
/.
L - s
Bengali |, Urdu Gujarat / Anglo-Fiisian 0ld Duich 0ld High German
Hindi ¢ i i
\ OMEngish oy Frisan
* i Middle Dutch Micdle High Gerrman
Middle English 2
i German Yiddish

Dutch  Afikaans

i Flemish

Modern English

Frepared by Jack ynch, {lmchfan dromed a. nargers. edi

1.9 Indo-European Family of Languages

Source: Qin Guo, Translation Theory and Translation Studies in China

Indo- European is a geographical term referring to the easternmost
extension of the family from the Indian subcontinent to its westernmost reach
in Europe.The common origin of the European languages and Sanskrit was
first proposed by Sir Jones. Indo-Aryan languages are mostly spoken
languages in India. It includes the North Indian languages- Hindi, Bengali,
Gujrathi, Nepali, Oriya, Maithili, Punjabi, Sindhi, Sanskrit, Bhojpuri etc.

The following table shows the major Indo-Aryan Languages in India.
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1.10 Indo-Aryan Languages of India

Language | Number of Speakers | Place

In million
Bengali 211 West Bengal
Bhojpuri | 26.6 Bihar
Hindi 180.8 North,Central India
Gujrathi | 46.1 Gujrat
Kashmiri | 4.6 Kashmir
Marathi | 68 Maharashtra
Oriya 31.7 Odisha
Punjabi | 60.8 Punjab
Sindhi al.3 North India
Urdu 60.5 North India

1.15.2. Dravidian Languages:

Indian languages are highly inflectional, with a rich morphology, and
default sentence structure as SOV. English uses prepositions while Tamil uses
post-positions.Dravidian languages allow greater word order freedom..
Dravidian languages are relatively richer case-marking system In addition,
there are many stylistic differences.

Practical systems need to handle ambiguity and the other complexities
of natural language processing. Hence to have a good translation system
reordering the source sentence in accordance to target sentence is needed. And
so reordering system for source sentences can make significant improvements
over Indian languages.

The Dravidian languages are the dominant languages of southern India,
with Tamil also spoken in northern Sri Lanka. The Dravidian family is divided
into four branches, Northern, Central, South-Central, and Southern, although
the four main, literary languages belong to the last two branches. Telugu, the
language of the Indian state of Andhra Pradesh, is a South-Central Dravidian

language, while the following are South Dravidian: Tamil (Tamil Nadu state
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in India,Malayalam (Kerala state in India), and Kannada (Karnataka state in
India).
1.15.3. Sino-Tibetan Languages

Sino-Tibetan is one of the world’s largest language families in terms of
numbers of speakers, and includes the language most widely spoken as a
native language, namely Mandarin Chinese. Sino-Tibetan languages are
spoken primarily in China, the Himalayan region of India and Nepal, and
Myanmar, with excursions into some neighboring countries, in addition to a
large Chinese diaspora. Ethnic Chinese make up, for instance, some three-
quarters of the population of Singapore. This family includes both Chinese and
Tibeto — Burman languages.
1.15. 4. Mon-Khmer Languages

Mon- Khmer is a sub- branch of the Austro- Asiatic language family.
The Mon- Khmer languages are indigenous to Indo-China. They mostly do
not have suffixex, but infixes and prefixes are common. Ergative constructions
are very common and the normal word order is Subject-Verb- Object. They
are spoken in Southeast Asia, Northeast India and Nicobar islands. Khasi is
one of the Mon-Khmer languages of India.
1.16 Conclusions

Machine translation can offer benefits in terms of quality, cost, speed
and availability of translation. These fruits are the result of the research carried
in many interdisciplinary sciences over the last fifty years. Machine
Translation is useful. Machine Translation does not threaten translators’ jobs.
The need for translation is vast and unlikely to decrease, and the problems of
current MT systems are too great. However, MT systems can take over some
of the boring, repetitive translation jobs and allow human translation to focus
on more interesting tasks, where their specialist skills are needed. Speech-to-
Speech Machine Translation is still a research topic. In general, there are many
open research problems to be solved before MT systems will be come close to

the abilities of human translators.
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Building an MT system is an arduous and time consuming job,
involving the construction of grammars and very large monolingual and
bilingual dictionaries. There is no ‘magic solution’ to this. In practice, before
an MT system becomes really useful, a user will typically have to invest a
considerable amount of effort in customizing it. In the last five decades, the
research and development of machine translation systems has undergone great
changes in many respects: funding, evolution from mainframes to networks
and the emergence of artificial intelligence, neural networks, corpus-based
approaches and the application of linguistics . However, the results have been
mixed. Machine translation is believed to be one of the hardest dreams to
realize in information science and is still likely to be difficult despite all the
improvements made. Nevertheless, despite the many drawbacks, machine
translation is still important in the information world of today and will become
increasingly important in the future.

The following conclusions can be drawn on the basis of this
introductory chapter:

1. Machine Translation is specific in India due to the multilingual and
multicultural features of the nation’s population.

2. Language Technology in India is at nascent stage, but it is growing fast
and steadily. The public and private enterprises are playing a major role
along with the government bodies.

3. Theoretical assumptions of language are very basic to the fruitful future of
Machine Translation in India. The MT workforce should not disregard the
theoretical basis of language .

4. Machine Translation is, simply, an automatic translation by a software
from one natural language to another.

5. Though Machine Translation is an interdisciplinary field, it is founded
deep first in Linguistics-sub branch Computational Linguistics and then —
Translation Studies, Computer Science, Artificial Intelligence, Language

Engineering etc.

57



6.

10.

11.

Translation is today an industry in India with implications on every aspect
of economy.

In an MT system, usually, the key activities or stages include- Pre-
processing- input- Morphological Analysis- POS Tagging- Phrase
Chunking- Transfer- Synthesis and Post-editing.

At present, a diversity of approaches and methods are used in MT systems.
There is no unanimity among the stakeholders in the choice of the
approach. No approach is perfect, but Example based approach, Rule
based approach and Statistical Approach are among the popular
approaches in India.

There are misconceptions and high ambitions regarding Machine
Translation among the laymen of India and the world.

Though far , the MT aims for FAHQMT i.e. Fully Automatic High quality
Machine Translation.

The workforce in the field of MT technology today is of diverse nature
with the decision making in the hands of computer engineers. A proper
scope should be given to the linguists, translators, and language engineers
too. Machine Translation is a work on ‘language’-a collective product ,
hence , if language is a produce of collaboration, its workforce must be a

collaboration .
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