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Abstract
Language is an effective medium of communication. It explicitly 
represents the ideas and expressions of human mind. More than 
5000 languages exist in the world reflecting linguistic diversity, 
makes very difficult for an individual to know and understand all 
the languages of the world. Hence, the methodology of translation 
was adopted to communicate the messages from one language to 
another. Various Machine Translation systems have already been 
developed for most of the commonly used natural languages. With 
this perspective, we will comapre in brief machine translation 
systems developed outside India with the help of three sections auch 
as Machine Translation from English to non-Indian Languages, 
non-Indian Languages to English and non-Indian Language to 
non-Indian Language.

Keywords
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I. Introduction
Thousands of languages are spoken in the world which makes 
language, an effective medium for communication. It explicitly 
represents the ideas and expressions of human mind. More than 
5000 languages exist in the world which reflects the linguistic 
diversity. It is difficult for an individual to know and understand all 
the languages of the world. Hence, the methodology of translation 
was adopted to communicate the messages from source language 
to target language. Various Machine Translation systems have 
already been developed for most of the commonly used natural 
languages. Machine Translation system translates the text from 
one natural language to other using computers. Due to increasing 
use of computer and internet in large scale during last decade, large 
number of documents were created, stored and retrieved by the 
users of Internet, which makes need of translation of documents. 
In this paper, we are discussing translation systems which were 
developed to translate from English to non-Indian languages 
and from non-Indian languages to English language considering 
different translation approaches.

II. Machine Translation Systems for Non-Indian 
Languages
This section briefly discusses some of the existing Machine 
Translation systems and the approaches that have been followed 
with following groups.
Group 1: English to non-Indian Languages
Group 2: Non-Indian Language to English Language
Group 3: Non-Indian Language to Non-Indian Language

A. Group 1: English to Non-Indian Languages Machine 
Translation
LOGOS system analyzes whole source language sentences, 
considering morphology, meaning, and grammatical structure 
and function to determine the semantic relationship between words 
as well as the syntactic structure of the sentence. LOGOs system 

relies on semantic analysis. This comprehensive analysis permits 
the Logos system to construct a complete and idiomatically correct 
translation in the target language. This Internet-based system 
allows 251 users to submit formatted documents for translation 
to their server and retrieve translated documents without loss of 
formatting [1-4]. TAUM-AVIATION system design is based on 
the assumption that translation rules should not be applied directly 
to the input string, but rather to a formal object that represents 
a structural description of the content of this input. Thus, the 
source language text is mapped onto the representations of an 
intermediate language, prior to the application of any target 
language-dependent rule. In this system, the dictionaries list 
only the base form of the words (roughly speaking, the entry 
form in a conventional dictionary). In March 1981, the source 
language (English) dictionary included 4054 entries; these entries 
represented the core vocabulary of maintenance manuals, plus 
a portion of the specialized vocabulary of hydraulics. Of these, 
3280 had a corresponding entry in the bilingual English-French 
dictionary [5-6]. 
Using SYSTRAN system large numbers of Russian scientific 
and technical documents were translated. The quality of the 
translations is approximate and adequate for understanding 
content. In 1974, NASA also selected SYSTRAN to translate 
materials relating to the Apollo-Soyuz collaboration, and in 1976, 
EURATOM replaced GAT with SYSTRAN. The Commission of 
the European Communities (CEC) purchased an English-French 
version of SYSTRAN for evaluation and potential use. Unlike 
the FTD, NASA, and EURATOM installations, where the goal 
was information acquisition, the intended use by CEC was for 
information dissemination - meaning that the output was to be 
carefully edited before human consumption. The quality for this 
purpose was not adequate but improved after adding lexicon 
entries specific to CEC related translation tasks. Also in 1976, 
General Motors of Canada acquired SYSTRAN for translation 
of various manuals (for vehicle service, diesel locomotives, and 
highway transit coaches) from English into French on an IBM 
mainframe. GM’s English-French dictionary had been expanded 
to over 1,30,000 terms by 1981 (Sereda 1982). GM purchased 
an English-Spanish version of SYSTRAN, and began to build 
the necessary [very large] dictionary. Sereda (1982) reported a 
speed-up of 3-4 times in the productivity of his human translators. 
Currently, SYSTRAN System is available for translating in 29 
language pairs [7-11]. 
ALPS was started with an aim to develop fully automatic MT 
System but later in 1973, it became Machine Aided System. It is 
an Interactive Translation System that performs global analysis 
of sentences with human assistance, and then performs indirect 
transfer again with human assistance [12]. 
The METEO system is based on the TAUM technology. It is 
probably the first MT system where translators had involved in 
all phases of the design, development and refinement. Rather than 
relying on post-editors to discover and correct errors, METEO 
detects its own errors and passes the offending input to human 
editors and output deemed correct by METEO is dispatched 
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without human intervention [13-14]. 
In English Japanese Machine Translation System, the title sentences 
of scientific and engineering papers are analyzed by simple 
parsing strategies. Title sentences of physics and mathematics 
of some databases in English are translated into Japanese with 
their keywords, author names, journal names and so on by using 
fundamental structures [15]. 
ISAWIKA uses ATN-Augmented Transition Network as the 
grammar formalism. It translates simple English sentences into 

equivalent Filipino sentences at the syntactic level [16]. 
English-to-Filipino MT system is a transfer based MT System 
that is designed and implemented using the Lexical Functional 
Grammar (LFG) as its formalism. It involves morphological and 
syntactical analyses, transfer and generation stages [17].
Table 1: shows the summary of features, merits and demerits of 
all above explained English to Non Indian language Machine 
Translation systems with their merits, demerits and features.

Table 1: Summary of Features, Merits and Demerits of English to Non-Indian Languages Machine Translation Systems

Group 1: English to Non-Indian Languages Machine Translation Systems

Sr. 
No.

Machine 
Translation 
System

Source 
Language

Target 
Language

Methodology 
used

Result 
in % Advantages Disadvantages Domain Developed 

By

1 LOGOS 
1964 English

Vietnamese
direct Machine 
Translation 
system

--
Relies on 
semantic 
analysis

complete and 
idiomatically 
correct 
translation

1n 1971, used 
by U.S. Air Force 
to translate 
maintenance 
manuals
for military 
equipment

US Private 
firm Logos 
CorporationFrench

German

2
TAUM-
AVIATION 
1965

English French transfer based 
approach -- -- low accuracy

weather forecasts, 
translating aviation 
manuals

University of 
Montreal

3 SYSTRAN 
1968 English

Russian
direct word-to-
word approach -- translating 29 

language pairs

adequate 
understanding 
of content

Russian scientific 
and technical 
documents

Huchins 
and Somers

French

4 ALPS 1971 English 

French
direct approach, 
junction 
grammer

-- --

project was 
not successful 
and hence not 
operational

Mormon 
ecclesiastical texts

Brigham 
Young 
University

German

Portuguese
Spanish

5 METEO 
1977 English French TAUM 

technology
90-
95%

truly fully 
automatic MT 
System

5-10% to the 
human CMC 
translators

CMC’s nation 
wide weather 
communication 
networks

University of 
Montreal

6
An English 
Japanese 
MTS 1982

English Japanese -- 93% -- --
title sentences of 
scientific and
engineering papers

Makoto 
Nagao

7 ISAWIKA 
1999 English Tagalog- 

Filipino transfer-based --
Uses ATN 
grammar 
formalism

-- -- ROXAS

8
English-to-
Filipino MTS 
2000

English Filipino transfer-based 
LFG approach --

Morphological, 
syntactical 
analyses

only one 
sentence at a 
time

-- --

B. Group 2: Non-Indian Language to English Language 
Machine Translation
In Georgetown Automatic Translation (GAT) System, there was 
no true linguistic theory underlying the GAT design. It had only 
six grammar rules and 250 items in its vocabulary. Georgetown 
University and IBM jointly conducted the Georgetown-IBM 
experiment in 1954 for more than sixty Russian sentences into 
English. The experiment was a great success and ushered in an 
era of Machine Translation research [18-19]. 
In METAL (Mechanical Translation and Analysis of Languages) 
system translation was performed in 14 steps of global analysis, 
transfer, and synthesis [20]. 

In Mark II system translation by word to word, with occasional 
backtracking, Each Russian item (either stem or ending) in 
the lexicon was accompanied by its English equivalent and 
grammatical codes indicating the classes of stems and affixes 
that could occur before and after it. In addition to lexical entries, 
processing instructions were also intermixed in the dictionary 
[21]. 
In CULT (Chinese University Language Translator) system, 
sentences are analyzed and translated one at a time in a series 
of passes. After each pass, a portion of the sentence is translated 
into English. The CULT includes modules like source text 
preparation, input via Chinese keyboard, lexical analysis, syntactic 
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and semantic analysis, relative order analysis, target equivalence 
analysis, output and output refinement [21-26]. 
In Turkish to English Machine Translation system using hybrid 
approach, it transfers a Turkish sentence to all of its possible 
English translations, using a set of manually written transfer rules. 

Then, it uses a probabilistic language model to pick the most 
probable translation out of this set [27]. 
Table 2, describes the summary of features, merits and demerits 
of all above explained Non-Indian Language to English Machine 
Translation systems.

Table 2: Summary of Features, Merits and Demerits of Non-Indian Language to English Machine Translation Systems

Group 2: Non-Indian Language to English Machine Translation Systems

Sr. 
No.

Machine 
Translation 
System

Source 
Language

Target 
Language

Methodology 
used

Result 
in % Advantages Disadvantages Domain Developed By

1 GAT System 
1952 Russian English direct word-to-

word approach --

limited 
amount of 
transposition 
of words

only six 
grammar rules 
& 250 items in 
vocabulary

physics and 
organic chemistry

Georgetown 
University

2 METAL 
1961 German English

indirect approach 
using Chomsky‘s 
transformational 
paradigm

--

Indirect 
translation 
was performed 
in 14 steps

moderate 
performance & 
accuracy

Technical german 
to english

Linguistics 
Research 
Center, 
University of 
Texas

3 Mark II 
1964 Russian English direct translation 

approach -- backtracking
translations 
far from 
satisfactory

U.S. Air Force IBM Research 
Center

4 CULT 1968 Chinese English direct translation -- successful 
system --

Chinese 
mathematics and 
physics journals 

Chinese 
University, 
Hongkong

5
Turkish to 
English MTS 
2000

Turkish English hybrid approach 75.6%
manually 
written 
transfer rules

-- -- --

C. Group 3: Non-Indian Language to Non-Indian Language 
Machine Translation
CETA is based on Interlingua approach with dependency-structure 
analysis of each sentence at the grammatical level and transfer 
mapping from one language-specific meaning representation at the 
lexical level. During the period of 1967-71, this system was used to 
translate about 400,000 words of Russian mathematics and physics 
texts into French. It was found that it fails for those sentences for 
which complete analysis cannot be derived. In 1971, new and 
improved system GETA based on the limitations of CETA was 
developed [28-31]. RUSLAN system had a main dictionary of about 
8,000 words, accompanied by transducing dictionary covering 
another 2,000 words. The typical steps followed in the system 
are Czech morphological analysis, syntactico semantic analysis 
with respect to Russian sentence structure and morphological 
synthesis of Russian. Due to close language pair, a transfer-like 
translation scheme was adopted with many simplifications. Also 
many ambiguities are left unresolved due to the close relationship 
between Czech and Russian [32]. 
interNOSTRUM is a bidirectional Spanish-Catalan MT system. 
It is a classical indirect Machine Translation system using an 
advanced morphological transfer strategy. Currently it translates 
ANSI, RTF and HTML texts. The system has eight modules: 
a deformatting module which separates formatting information 
from text, two analysis modules, two transfer modules and two 
generation modules, and the reformatting module which integrates 
the original formatting information with the text [33]. 
Tagalog-to-Cebuano Machine Translation System (T2CMT) is 
a uni-directional Machine Translation system from Tagalog to 
Cebuano. It has three stages: Analysis, Transfer and Generation. 
Each stage uses bilingual from Tagalog to Cebuano lexicon and 
a set of rules. The morphological analysis is based on TagSA 
(Tagalog Stemming Algorithm) and affix correspondence-based 

POS (part-of-speech) tagger. The author describes that a new 
method is used in the POS-tagging process but does not handle 
ambiguity resolution and is only limited to a one-to-one mapping 
of words and parts-of-speech. The syntax analyzer accepts data 
passed by the POS tagger according to the formal grammar defined 
by the system. Transfer is implemented through affix and root 
transfers. The rules used in morphological synthesis are reverse 
of the rules used in morphological analysis [34]. 
CESILKO is a Machine Translation system for closely related 
Slavic language pairs. The main aim of the system is localization 
of the texts and programs from one source language into a group 
of mutually related target languages. In this system, no deep 
analysis had been performed and word-for-word translation 
using stochastic disambiguation of Czech word forms has been 
performed. The input text is passed through different modules 
namely morphological analyzer, morphological disambiguation, 
Domain related bilingual glossaries, general bilingual dictionary, 
and morphological synthesis of Slovak. The dictionary covers over 
7, 00,000 items and it is able to recognize more than 15 million 
word-forms [35]. 
Based on PONS approach, Bulgarian-to-Polish Machine 
Translation system has been developed. The system needs a 
grammar comparison before the actual translation begins so that 
the necessary pointers between similar rules are created and system 
is able to determine where it can take a shortcut. The system has 
three modes, where mode 1 and 2 enable system to use the source 
language constructions and without making a deeper semantic 
analysis to translate to the target language construction. Mode 3 is 
the escape hatch, when the Polish sentences have to be generated 
from the semantic representation of the Bulgarian sentence [36]. 
Tatar Machine Translation system uses finite state techniques for 
the translation process. It is in general disambiguated word for 
word translation. The system takes a Turkish sentence, analyses 
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all the words morphologically, translates the grammatical and 
context dependent structures, translates the root words and finally 
morphologically generates the Crimean Tatar text. One-to-one 
translation of words is done using a bilingual dictionary between 
Turkish and Crimean Tatar [37]. 
Apertium is an open-source shallow-transfer Machine Translation 
(MT) system for the Portuguese ↔ Spanish language pair. It is free 
software and released under the terms of the GNU General Public 
License. Apertium originated as one of the Machine Translation 
engines in the project OpenTrad and was originally designed 
to translate between closely related languages, although it has 
recently been expanded to treat more divergent language pairs 
(such as English–Catalan). Apertium uses finite-state transducers 
for all lexical processing operations (morphological analysis and 
generation, lexical transfer), hidden Markov models for part-of-
speech tagging, and multi-stage finite-state based chunking for 
structural transfer [38]. 
Czech to Lower Sorbian MTS is a machine translation system 
developed for a minority language spoken in a region around 
Cottbus in Germany. This West Slavonic language, which is spoken 
by less than 20,000 people, is very archaic; it has supine, dual and 
some other grammatical forms, which disappeared in most Slavonic 
languages. This system based on the assumption that MT among 

closely related languages doesn’t require full syntactic analysis and 
transfer. The system focuses on morphological disambiguation, 
partial syntactic parser and lexical and structural transfer [39]. 
The ga2gd is a robust Machine Translation system, between Irish 
and Scottish Gaelic despite the lack of full parsing technology or 
pre-existing bilingual lexical resources. It includes the modules 
Irish standardization, POS Tagging, stemming, chunking, WSD, 
Syntactic transfer, lexical transfer, and Scottish post processing 
[40]. 
SisHiTra is a hybrid Machine Translation system. This project 
tried to combine knowledge-based and corpus-based techniques 
to produce a Spanish-to-Catalan Machine Translation system 
with no semantic constraints. Spanish and Catalan are languages 
belonging to the Romance language family and have a lot of 
characteristics in common. SisHiTra makes use of their similarities 
to simplify the translation process. A SisHiTra future perspective 
is the extension to other language pairs (Portuguese, French, 
Italian, etc.). The system is based on finite state machines. It has 
following modules: preprocessing modules, generation module, 
disambiguation module and post-processing module [41]. 
Table 3, shows the summary of features, merits and demerits of all 
above explained Non-Indian Language to Non-Indian Language 
Machine Translation systems developed by various researchers.

Table 3: Summary of Features, Merits and Demerits of Non-Indian Language to Non-Indian Language Machine Translation 
Systems

Group 3: Non-Indian Language to Non-Indian Language Machine Translation Systems

Sr. No. Machine Translation 
System

Source 
Language

Target 
Language

Methodology 
used Result in % Advantages Disadvantages Domain Developed By

1 CETA 1961
GETA 1971 Russian French Interlingua 

approach -- Translates about 
4,00,000 words

complete analysis 
cannot be derived

Russian 
mathematics and 
physics texts

Grenoble 
University, France

2 RUSLAN 1985 Czech Russian Direct MT, 
transfer based 

40%-correct 
translation, 
40%-post editing, 
20%-retranslation/
editing

Czech 
morphological 
analysis, syntactico 
semantic analysis, 
morphological 
synthesis

ambiguities are left 
unresolved, No deep 
analysis of input 
sentences, main 
dictionary incomplete

thematic domain, 
the domain of 
operating systems of 
mainframes

Charles University, 
Prague with 
Research Institute 
of Mathematical 
Machines

3 interNOSTRUM 
1999 Spanish Catalan indirect MTS -- Error rates range 

around 5% less satisfactory newspaper text Marote R.C

4
Tagalog -to-Cebuano 
MTS
2000

Tagalog Cebuano uni-directional 80.27% precision, 
79.92% recall

Analysis, Transfer 
and Generation -- -- --

5 CESILKO 2000 Czech Slovak direct word-to-
word approach 90%

dictionary covers 
over 7,00,000 
items

no deep analysis, word 
ambiguity

localization of 
the texts and 
programs, corporate 
information
systems

HAJIC J, HRIC J K. 
and UBON V

6
Bulgarian-to-Polish 
MTS 
2000

Bulgarian Polish PONS approach 81.4%

grammar 
comparison 
before the actual 
translation begins

-- -- S. Marinov

7 Tatar 
2001 Turkish Crimean word for word 

translation

bilingual dictionary 
used, finite state 
techniques

Accuracy can be 
improved -- Altintas K.

8 Apertium 2005 Portuguese Spanish finite-state 
transducers

error rates around 
5%

uses finite-state 
transducers for 
lexical processing

-- --

Carme Armentano-
oller, Spanish 
& Catalonia 
government,
University of 
Alicante

9
Czech to Lower 
Sorbian MTS
2005

Czech
Lower 
Sorbian

CESILKO 
approach 
for minority 
languages

93%
bilingual dictionary 
and morphological
synthesis

not perfect and post-
editing is necessary

Minority language 
translation

Petr Homola, 
Vladislav Kubon

10 ga2gd 
2006 Irish Scottish 

Gaelic 92.72% -- -- Scannell K.P

11 SisHiTra 2006 Spanish Catalan

Hybrid approach, 
combines 
knowledge & 
corpus based 
techniques

word error rate is 
12.5%

no semantic 
constraints

In future, extension to 
Portuguese, French, 
Italian languages -- University of 

Valencia, Spain
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III. Conclusion
Some significant advances have been made in Machine Translation 
area over the last decade, but some key challenges remain unsolved. 
Details about the use of training and testing data are often omitted. 
Furthermore, while a large range of evaluation metrics exist, these 
are inconsistently used in the literature, with most researchers 
reporting only a nonstandard subset of performance statistics. 
These inconsistencies make it difficult to determine which 
developments in the translation field are significantly advance, 
and make it near impossible to fairly compare the performance of 
different translation approaches. True multilanguage translation is 
also a challenge. Techniques for combining the output of different 
individual translation systems, which have only recently begun to 
be studied, are also likely to offer significant advantages need to 
discover. also it is identified that there is no work done between 
non-Indian languages(other than English) to Indian languages 
and vice-versa. 
The country like India (22 official languages and hundreds of 
dialects), Machine Translation System has great demand. Numbers 
of Machine Translation systems were developed and implemented 
successfully with a nice amount of correctness while some are 
under development for Indian languages between English to Indian 
language translation and vice versa. Lots of work is being done 
for language translation between foreign languages but there is 
a slow progress in development of similar tools between Indian 
languages. However no attempt is made for the translation from 
Hindi to Marathi language, which is the requirement of time for 
development.
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