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DESIGN AND IMPLEMENTATION OF EXAMPLE BASED ENGLISH-HINDI MACHINE TRANSLATION SYSTEM

VIVEK DUBEY
ASSOCIATE PROFESSOR
COMPUTER SCIENCE & ENGINEERING DEPARTMENT
SHRI SHANKARACHARYA COLLEGE OF ENGINEERING & TECHNOLOGY
BHILAI

DR. H. R. SHARMA
PRINCIPAL AND HEAD
COMPUTER SCIENCE & ENGINEERING DEPARTMENT
CHHATRAPATI SHIVAJI INSTITUTE OF TECHNOLOGY
DURG

A Machine Translation (MT) is the fast automatic translating tool that a sentence of source language has been translated to sentence of target language with
same meaning and similar construction. Normally, in every MT system there are preprocessing phase, core MT phase and post-processing phase. In the
preprocessing phase, source sentence has been normalized, parsed and chunked into noun chunks and verb chunks. Using example based in core MT phase,
tagged chunked source language has been matched, selected and extracted best generalized target example. In these phase grammar of source language has
also been analyzed and grammar of target language using source language grammar has been extracted. In post-processing phase, chunked machine translated
target sentences has been adapted using target language grammar and arranged according to target language structure. An Example-Based MT system has
been designed and developed for English-Hindi language pair. Experimental results of proposed system have also been compared with popular MT such as Google
MTS, TSS MTS and Anusaarka MTS and observed its quality is better than other available MT systems. In this paper, a road-map of implementation of English-
Hindi Example-Based MTS has been described.

KEYWORDS

Sentence Segmentation, Chunking Sentence, Best Example Extractor, Retrieving Target Language, Adapting Target Language.

INTRODUCTION

ow a day, Machine Translation (MT) is growing to use in online chatting, email, translating e-books etc. MT is a system used to translate sentences
written in one language to other language automatically (Jurafsky D. et al., 2009; Gupta D. 2005) for example Google Translate, SYSTRAN, Anusaarka,
etc.
MT systems are usually implemented using either rule based (RBMT) (Jurafsky D. et. al., 2009), statistical method based (SBMT) (Jurafsky D. et al., 2009; Ney et
al., 2000; Knight, 1997; Brown et al., 1990), example based (EBMT) (Gupta D. 2005; Nagao M. 1981; Sadler V. 1989; Sato and Nagao 1990; Sumita E. and lida H.,
1991; Kitano H. 1993; Furuse et al. 1994; Watanabe H. and Maruyama H. , 1994; Cranias et al. 1994; Jones 1996; Veale T. and Way A., 1997; Carl, M. 1999,
Andriamanakasina T. et al. 1999, Brown, 2000) or hybrid based (HBMT) approach.
EBMT is popular (Nirenburg S. C. et al., 1994) and advantageous (Gupta D., 2001) than other MT approaches with respect to accuracy, flexibility and portability.
Since EBMT uses examples, translator’s skill has been involved and also examples have been updated and changed according to source language (SL) - target
language (TL).
Normally in every approaches of MT, there are three phases: pre-processing, core-processing and post-processing. In pre-processing, input sentences are
normalizing, tagging and chunking. Usually chunking is helpful in MT in cases compound and complex sentences. In core-processing, chunks are translated using
example based (Bojar O. et al., 2010; Chunyu K. et al., 2002; Mostafa A. et al., 1995; Grishman et al., 1992. The order of subject (S), object (O) and verb (V) of SL
is different than the TL. In post-processing, translated chunks are merged in order of target language.
An proposed Example-Based MT system has been designed and developed for English-Hindi language pair. In this paper, core module of MT system has been
described. Next sections brief the organization of core machine translation system, explore implementation & result and last section concludes the paper.

ORGANIZATION OF EXAMPLE BASED MACHINE TRANSLATION SYSTEM

In general, an example is a pair of text in English-Hindi language that is a translation of each other Eiichiro S. et al. (1991). Examples are in the form of chunks
(Klein E., 2004) as sentences or phrases or words. There are basically three steps as shown in figure 1: Intra-Language Matching Chunks & Extraction of SL
Grammar (Nirenburg S. C. et al., 1994), Mapping Inter-Language Chunks & Mapping SL-TL (Grammar Elita N. et al., 2005) and Rule-Driven Adaptation of TL
(Takao D. et al., 2003; Guvenir H.A. et al.,1998; Nirenburg S.C.,1995).

Initially, intra-language matching chunks unit finds suitable matches for input tagged chunks using SL corpus and also fixes shortest best match of SL and
simultaneously extraction of SL grammar unit extracts grammar of input tagged chunks called as source language grammar (SLG). Secondly, mapping inter-
language chunks unit maps SL corpus to parallel aligned TL corpus and finds TL and simultaneously mapping SL-TL grammar maps SLG to TL grammar (TLG) and
finds TLG. Lastly, rule-driven adaptation unit adapts TL using TLG (Takao D. et al., 2003).
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FIGURE 1: ORGANIZATION OF CORE MACHINE TRANSLATION
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v

Extracting SLG

A 4

IMPLEMENTATION AND RESULT

INTRA-LANGUAGE MATCHING CHUNKS UNIT: In this unit, there are two inputs: Tagged Chunks and English-Hindi parallel aligned corpus. There is an output as
list of similar examples. There are three process steps: select examples, sort selected examples based on searched factor and extract best example. Similarly in
this unit, grammar of input has also been extracted. The intra-language matching process has been illustrated in table 1-2 for input “I am going to school” and
Retrieval of SL Grammar of Chunks has been illustrated in table 3

TABLE 1: ILLUSTRATION OF INTRA-LANGUAGE MATCHING PROCESS

SN / Wt Retrieved Example Base
s5/26 Ram and Rajesh —g¥ng —tto—#» ——»hool
s1/18 [ — ¥ [a Student i - -
s3/17 She is "going I — - -
s4/16 | used to go b%ool -
s2/7 He loves his school e | - -
TABLE 2: INPUT-SL EXAMPLE MAPPED TABLE

Input (Word) W1(l) | W2(am) | W3(going) | W4(to) | W5(school)

SL (Sentence Number) | S1 S1 S5 S5 S5

SL (Word Number) 1 2 5 6 7

TABLE 3: ILLUSTRATION OF RETRIEVAL OF SL GRAMMAR OF CHUNKS

Chunks SL Grammar
NX->He/PRP He

VX—>He/PRP is/VBZ He_VBZ

NX->a/DT student/NN DT_NN
VX->He/PRP has/VBZ been/VBN working/VBG | He_has_been_VBG

MAPPING INTER-LANGUAGE CHUNKS UNIT: There are two inputs in this unit: Best Example and English-Hindi corpus. There is an output as chunked TL. Similarly
in this unit, grammar of TL has also been extracted using SLG. The organization of English-Hindi Corpus has been shown in table 4 and SL-TL mapping process has
been illustrated in table 5.

TABLE 4: ENGLISH-HINDI CORPUS
English Tagged Chunks Hindi Chunks Mapping
Eng:Hin Words
She/PRP is/VBZ a/DT E{ =AY + 1:1 2:23:34:4 55

beautiful/JJ girl/NN (%) =7 A& 6:6
They/PRP are/\VVBP 1% + ::1:}::-~?__¢]F[+ 11223344
playing/\/BG football/NN e
TABLE 5: SL-TL MAPPED TABLE
Input (Word) WA(l) | W2{am) | W3(going) Wd(to) W5(school)
SL {Sentence Number) 31 51 S5 S5 S5
SL (Word Number) 1 2 5 6 7
TL (Word) H + i+ N BB GR

RULE-DRIVEN ADAPTATION UNIT: In the last process rule-driven adaptation, there are two inputs: Target chunk and TLG. There is an output as adapted target
chunk. The adaptation process has been illustrated in table 6.
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TABLE 6: ILLUSTRATE ADAPTATION PROCESS

Translation Word

T1(I)

T2(am)

T3(going)

T4(to)

T5(school)

Sentence Number /
word Number

S1M1

S1MWW2

SHMVS

S5V

SHMT

SL I am going to school
TL A 3 A+ - FEE

SL Grammar -
TL grammar

Final TL

- |_ am_VBG -

+iE1+32
Al 710

H -

CONCLUSION

In this paper, general and adaptable core processing phase of EBMT has been explained step-by-step using examples and experimentally explored units: Intra-
language matching chunks unit, Mapping inter-language chunks unit and Rule-driven adaptation unit. However prototype is languages independent. It can be
used for any pair of languages. Also prototype has been tested over 500 unknown sentences.
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