Karpagam JCS Vol. 2 Issue !Nov.-Dec. 2007

Automatic Sentence Alignment Algorithm for
Bilingual Hindi-Punjabi Parallel Text

Vishal Goyal' Gurdarshan Singh Sandhu?

ABSTRACT

This paper presents a project for automatically aligning
sentences of bilingual parallel Hindi ~ Punjabi Parallel
Texts. Bilingual Hindi-Punjabi Corpus has been collected
from resources like CDAC Noida, Book Publishers and

others. This automatic sentence alignment of bilingual

- Corpus is very beneficial in developing machine -

translation systems. The work involves the alignment of
bilingual texts at sentence levels. The alignment algorithm
used in this project used the concept of sentence length.
The algorithm for aligning sentences is based on a simple
statistical model of sentence lengths in terms of number
of words in a sentence for aligning first at the paragraph
. level and then to sentence level. The program uses the
fact that longer sentences in one language tend to be
translated into longer sentences in the other langunage,
and that shorter sentences tend to be translated into
shorter sentences. This simple approach has shown
remarkable results. An evaluation was performed based
on a parallel corpus from different fields and almost all
‘the sentences were correctly aligned. For very large
corpus, the accuracy achieved is 74.6 %. This proposed
algorithm can be implemented for other closely related

language pairs.
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1. InTRODUCTION

In computational linguistics, a corpus is a collection of
spoken or written utterances of natural language usually
accessible in electronic form. Often, corpora represent a
particular genre of text or speech. However, a corpus is
always just a sample and can never compietély represent
a whole language. The expressive power of naftural
language cannat be captured by a finite data set. Parallel
corpora are referred to as natural language utterances
and their translations with alignments between
corresponding segments in different languages. In a
parallel corpus, the same body of text appears in two or
more languages. Paralle corpora usually contain a common
source document (the original) and one or more
translations of this source (target documents). Bilingual
parallel corpora are sometimes called bitexts or bilingual
paralel text and corresponding parts within these corpora
are called bitext segments. Parallel corpora have been
exploited in many studies. Many applications use parallel
corpora for translation studies and for tasks in multilingual
natural language processing (NLP). Bilingual
concordances have been used for some years in order to
support human translation. In recent years, parallel
corpora have become more widely available and serve as
a source for data-driven NLP tasks, Automatic extraction
of multilingual term databases, statistical machine
translation, corpus-based bilingual lexicography are just

some research fields that have been developed in
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connection with a growing number of large parallel

..corpora.

' The most widely used parallél corpora are derived from
~ the English and French records of the Canadian
‘Parliament, the so-called Hansards corpora. Like the
i .Hans'ards, most parallel corpora éontain only two
| languages, a source and a target language. However,

'mﬁltilingua.l parallel corpora with translations into more

_ than one language are available and became very popular
~in recent studies. Examples of such corpora are the
" “Multext East “1984” corpus for central and eastern

: Eurdpean languages, the multilingual parallel corpus of
' European Parliament proceedings EUROPARL in eleven
' }.anguages and the multilingual QPUS corpus. [1]

~, The task of senfence alignment is to estimate which
. sentence or sentences in one language correspond with
~ which sentence or sentences in the other language. An
aligned parallel corpus provides an aid to human
. translators since it is possible to look up all sentences in

which a word or a phrase occurs to see the ways in which
- that word or phrase has been translated into the other

language.

Sentence alignment also facilitates word alignment, since
various statistical measures exist which determine
instances where a word in one language consistently
" appears in sentences aligned with sentences containing

the equivalent word in'the other language. The sentence
" alignment task is to identify correspondences between
* sentences in one language and sentences in the other
language. This task is a first step toward the more

“ambitious task finding correspondences among words.

~ Alignments of parallel corpora at sentence level arc
. prerequisite for many areas of linguistic research. During

translation, sentences can be split, merged, deleted,
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inserted or changed in order. Basically the shorter
sentences are aligned with shorter sentences and longer

sentences are aligned with longer sentences.

Automatic sentence alignment of Parallel Corpus means
that without the human interaction the parallel corpus
should be aligned with the machine accurately. We have
used standard techniques for the establishment of links
between source and target language segments,
Researchers .in both ntachine transiation (Brown et al.
1990) and bilingual lexicography (Klavans and
Tzoukermanﬁ 1990) have recently become interested in
studying bilingual corpora, bodies of text such as the
Canadian Hansards (parliamentary debates), v.vhich are
available in multiple lénguages {such as French and
English) [1]. Enthusiasm for this relatively new field of
work was sparked early on by the apparent demonstration
that very simple techniques could yield almost perfect
results. For instance, two proposed methods (Gale’s and
Brown's) that completely ignored the lexical content of
the texts, and relied almost entirely on the intuition that
shorter sentences tend to franslate into short sentences
, while longer sentences tend to translate into longer ones.
With simple programs in which this observation was
encoded into a statistical method, both teams were able
to achieve accuracy levels exceeding 98%. With the
development of the corpus linguistics, more and more
language resources have been established and used in
language engineering research and applications. As we
all know, there are different kinds of corpora for different
kind of applications. |

Sentence level aligmments algorithms have so far proved
very useful in a number of applications, which could be
categorized as: bilingual lexicography, Automatic or
machine —assisted translation verification, automatic
acquisition of information about translation (Brown et

al,,1993).
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Basically, alignment aims to succeed the task of extracting
structural information and statistical parameters from

bilingual corpora. {18]

Researches have worked for non-Indian languages But
very little work as been done for Indian languages and
that is the focus of our project, Gale and Church (1993)
uses sentence length criteria. The method performed well
(at least on related languages). It gets a 4% error rate. It
works best on 1:1 alignments [only 2% error rate]. It has
a high error rate on more difficult alignments. (About
86%). Brown et al. (1991) uses same approach as Gale
and Church, except that sentence lengths are compared
in terms of words rather than characters. Brown didn’t
want to align entire articles but just a subset of the corpus
suitable for further research. Thus for higher level section
alignment, they used lexical anchors and simply rejected
sections that did not align adequately. The report was
good on at least on 1:1 alignments, but note that
sometimes small passages were misaligned because the
algorithm ignores the identity of words (just looking at
sentence length). Wu (1994) had applied Gale and
" Church’s method to a corpus of parallel English and
Cantonese (a version of Chinese) Text from the Hong
Kong Hansard. He reports that some of the statistical
assumptions underlying Gale Church’s model are not as
clearly met when dealing with the§e uanrelated languages,
but nevertheless, outside of certain header passages. The
results are not much worse than Gale and Church. To
improve accuracy, Wi explores using lexical cues, which
heads this work in the direction of lexical methods. Wu ‘s
500 sentences test suite includes one each of a 3:1, 1:3
and 3:3 alignment- alignments considered too exotic to
generable by most of the methods. Church(1993) argues
that fength-based methods work well on clean text but

may break down in real-world situations (noisy OCR or
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unknown markup conventions), OCR programs can lose
paragraph breaks and punctnation characters, and
floating material (headers, footnotes, tables, etc.) can
confuse the linear order of text to be aligned. In such
texts, finding even paragraph and sentence boundaries
can be difficult. Church’s method is to induce an
alignment by using cognates. The procedure works by
finding the cognates at the level of character sequences.
Fung & McKeown (1994) algorithm works on the text
without having found sentence boundaries, in only
roughly parallel text where some sections may have no
corresponding section in the translation or vice versa
and with unrelated language pairs. This technique is
applied on English and Cantonese{Chinese). Kay &
Roscheisen{1993) use a partial alignment of lexica items
to induce the sentence alignment, The use of lexical cues
also means that method does not require a prior higher
level paragraph alignment. Chen(1993) does sentence
alignment by constructing a simple word-to-word
translation mode! as he goes along. The method has been
used for large scale alignments: several million sentences
each of English and French from both Canadian Hansard
and European Economic Community proceedings. He
estimates an erotr rate of 0.4 % over the entire text whereas
others have either reported higher error rates or similar
error rates over only a subset of the text. Most of the
errors are apparently due to the not terribly good sentence
boundary detection method used, and further
improvements in the translation model are unlikely to
improve the alignments, while tending to make alignment
process much slower. The presented work limits matches
t01:0,0:1, 1:1,2:1 and 1:2 ,and so it will fail to find the more
exotic alignments that do sometimes occur. Haruno &
‘Yamazaki (1996) has worked for structurally very different
language and used an online dictionary to find matching

word pairs.[15]
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A very little work has been done on Indian language for
aligning sentences for parallel corpus. And there has no
work been done for Punjabi language. This paper focuses

of Indian languages — Hindi and Punjabi.

2. MAJOR STEPS IN ALIGNMENT ALGORITHM

In order to keep high precision in sentence alignment,
several steps are used with the human and computer

cooperation:

Source text

:

Target text

!

Formatting

}

Paragraph splitting and
sentence splitting

X

Paragraph alignment

A

Sentence alignment

;

Align source and Target text

b

show_results

Source Text is the Hindi text in this project . This fext is
collected from different sources like different publishers,
internet etc. This means that various fonmnats e.g html,

pdf are converted to plain text files.

Target Text is the Punjabi text here which is the exact

translation of the source text.

Formatting is basically the conversion of raw data
collected from various sources into a plain text files. The

format of these text files is in Unicode Standard. The
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Font used in these files is Arial MS Unicode. The texts
are encoded by using UTF-8 (Unicode).

Paragraph Splitter is module that identifies the paragraph
boundaries in the source and target text files. In our case

it is a new line character.

Sentence splitter is used to break the paragraph of texts
into sentences and the texts are tokenized for both
languages. The sentence boundary is identified by the
occurrence of ‘|’ called ‘viram’ sign or ‘?’ character.
Sometimes the end of sentence is a new line character

when sentence is not ended by the ‘viram’ sigh.

Paragraph and sentence alignment is based on the
statistical parameters of the text like length of sentence in
terms of number of words in it and total length of the
paragraph in terms of number of sentences init . The score
is assigned to the sentence pairs on the basis of which
the decision of alignment is taken that will be discussed

in the next section.

Align Source and target text means after deciding which
pairs of sentences can be matched are taken and store

them in the database.

Show Results means to display the stored aligned data in
the database. Here we can use third part software tool to
display the results stored in the database. As results
stored in Mysql database can be displayed in the proper

format by using the Wamp server.

3. GENERAL PRINCIPLE AND ALGORITHM

The algorithm works on the principle that a shorter
sentence tends to translate in shorter sentences and a
longer sentence tends to translate in longer sentences.
The dynamic programming concepts are used here that
are used by the Gale and Church’s algorithm in which

very complex statistical fornmlas have been used whereas
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it uses the basic distance functions. This distance function
actually used to find the best alignment of the sentences
from the various possible cases. After mapping the
paragraphs, the sentences are aligned according to the
minimum distance function called scoring technique. We
calculate a score between all combinations of sentence
pairs. The corpus texts are segmented according to the
natural units, such as: paragraph, sentence and word,
The Hindi and Punjabi words are simply marked by
spacing as in ordinary written text. An 1D is given to
every paragraph to indicate the relative position in whole
text. The sentence alignment type between Hindj
sentence unit and Punjabi sentence unit maybe 1:1, 2:1,
3:1,1:2,1:3,2:2, 3:2, 2:3. Links between parallel texts are

showed by attributes of Alignment

ALGORITHM

1. Load the bilingual texz.

2. Input these two files into the match (string, string)

fuction that do the whole processing of the two files.

3. Staistical Analysis of two files are done i.e the number

of sentences, words and paragraphs are counted,

4. Split the source paragraphs and target paragraphs
into sentences in order and create arrays of sentences

in each paragraph.

5. Then one by one each paragraph of source and target
files are taken and sentences of these paragraphs are
matched . The matching is based on the scoring given
by the minimwn distance function It consider only

1:1,1:2,2:1, 1:3 and 3:1 type of sentences alignments.

6. According to the minimum distance function the
sentences are aligned and start inserting into the
database. The aligned parallel corpora are formed i.e.
the collection of pairs of sentences where one

sentence is a translation of other.
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Scoring TECHNIQUE

While calculating the scores of sentence pairs within
paragraph pairs, the length of sentence is measured in
terms of number of words in it. This measurement on the
basis of number of words give the precise results
especially between Hindi-Punjabi texts. The following
parameters are used while calculating the scores between

the paragraph pairs:
+ Whole text lengths: (L, (source text), L (target text))

4 Length of sentences: (L,; the i-th sentence of source

text, L, i-th sentence of target text)

There are number of possible cases for the alignment of
the sentences of the paragraphs pairs. So finding the
distance for all the possible cases .The case having
minimmim score is taken into consideration that it is best
aligned case of all the possible cases of sentence pairs
within paragraph pairs. Accordingly aligning will be done.
After aligning one paragraph the next mapped paragraph
is taken and again find the case having the minimum score
.The same procedure above will be executed for all the

mapped paragraphs.

MINIMUM DISTANCE FUNCTION

In this function, Paragraph having greater number of
sentences is assumed as Source paragraph and other
one is assumed as Target paragraph. Suppose the source
text i.e. Hindi Text contains paragraph consisting of 3
sentences and target text i.e. Punjabi text contains
paragraph consisting of 4 sentences. S, and T, are the
length of i and j* sentences in terms of words for source

and target text paragraph respectively.

There are three possible cases how these sentences are

corresponding to each other.”
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Casel: When First Sentence in Source text is mapped to

two sentences of target Text
§1=T1, T2;S2=T3; 33=T4

Distancel=ABS(S1(T14T2)) + ABS(S2-T3) + ABS (S3-
T4)

Case2:
S1=T1;82=T2,T3;83=T4

Distance2=ABS(S1-T1) + ABS(S2-(T2+T3)) + ABS (S3-
T4)

Case3:
81=T1;82=T2;33=T3,T4

Distance3=ABS(S1-T1) + ABS(S2-T2) + ABS (S3(T3 +
T4))

Min (Distancel, Distance2, Distance3) will be taken as

final result.

4. CoLLECTiON OF PaRALLEL CORPUS

Sample Parallel corpus has been arranged from CDAC
(Center for development of advanced Computing), Noida
for testing purposes otherwise there is 10 paraliel Hindi
Punjabi Text are available from any of the institutes,
research organizations and internet. CDAC Noida is
preparing this paralle] text manually. In addition, Parallel
Hindi Punjabi Text was arranged from book publishers
from the translated version of books. Finally we were

able to collect parallel text containing 20,000 sentences.

SampLE TEXT

A sample text of our Hindi-English parallel Corpus in

Unicode is showed below:
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Hindi Text File ;

e tx tere
AT WA ST T 1 SO
mmﬁmmmﬁwmmammmmmmma
AR T
o T O O AR T A ] SR e sy S & e & AR O
Y & R, 41 gron &1 qraltan dau dut 4 s ot & g oo 6w wict f aHe arg Al amae 4 e
Hiét 5t Tl mﬁﬁww&:ﬁqwnﬁﬂwﬁmﬁﬂdﬁsﬁwﬁmmﬁiﬁﬂ%tﬂnn&d
thwﬁmamwammﬁawwa‘wm«‘
mﬂtmﬁga&raﬂmﬁ-ﬁ-\;ﬁmamm&nﬁt%gﬂmﬁﬁﬁtmgmwwﬁmwmﬂ%
mg.ﬁmwwﬂﬁ@mg,wwwmmimmﬂma ARt 7R & TG WA
Twfy e A g ﬁmﬁimm{ﬂ@ﬂ@ﬁmmgmmwﬂﬂf
mmﬁqwqqﬁﬁmm%mmaMngmammmmwﬂ
Bl i iRl

EETTT T AT

Punjabi Text File:

g v R YRR R

geEnp et &R T B # 2wl B iR geedt 3, v il atuftr G Prve ter1 aadih
Fogastar ygaat
mwmmmm@mmmnwmmmmm.mummmm
mmmmmmmew@meﬁmwﬁw@dmmmgmwa-.mﬂm
zmm;—\nzg\nssmmmmam&-WWE-mmmwﬁwmmmmmwnmawﬁ
e SN W) 3] 0 By g o ger h Bt T Fifse - il nhd, M 3 99 ok o s 3 13 Qe A W Q3

mmmammmwﬁmwmawmﬁmm .
CORPUS ANNOTATION PROCEDURE:

The text is processed automatically by using tool making
the annotation, alignment and manual correction casy
and straightforward. Preprocessing is done for cleaning
up the original files partly manually, for example, rif., doc
and pdf documents are converted to plain text files, The
user can optionally give the location of the source and
target files, specify the encoding for the input and output
files. A text in a source language and the corresponding
text in a target language are given to the alignment system.
Our aim is to identify an appropriate translation for a
particular sentence in the source language text among
the sentences in the target language text. To do this, the
source sentence is first compared with a set of probable
sentences that could be the translation of the source
sentence. A score of comparison is assigned for every
such matching. The Automatic alignment is done which

gives the percentage of sentences aligned.
5, Evaluation Method

The accuracy of the systern is calculated by the following

formula:
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Accuracy percentage = (Number of correctly aligned

sentences/Total number of sentences )¥100

6. ResuLts anp Discussion

The number of sentences in parallel texts were 20,000.
The average accuracy of the algorithm comes out to be
74.6 %. Basically, the accuracy is dependent upon the
complexity of the corpus, more the complexity less the
accuracy .Complexity means how the distribution of
sentences in the target file. If any of these categories 1:2,
2:1, 1:3 and 3:1 occurs simultaneously in a one paragraph
then it will be difficult for the program to align the
sentences . The high frequency of these categories makes
the corpus more complex. If the corpus has these types
of cases individually distributed in the different
paragraphs of the corpus then the results of this program
is very fine. However, alimost all the bilingual corpora
used In research are clear (nearly without sentence
omission or insertion) and literal translation bilingual
texts. The performance tends to deteriorate significantly
when these approaches are applied to noisy complex
corpora (with sentence ornission or insertion, less literal
translation). The average percentage of accuracy is
approximately 74.6 % for the sentence Alignment of Hindi-
Punjabi text. The limitation of this algorithm is that it is
unable to come up with the crossing alignment and also
doesn’t deal with the insertion and deletion cases. The
Problem of adaptation of texts at the level the sentence is
relatively complex especially in cases texts contain not
onty of the text, but also the elements of formatting
(layout), paintings etc. If paragraphs are well-arranged in
both bilingual texts, a paragraph alignment is
advantageous and increases the accuracy of the
alignment remarkably. So it is better to use this program

for texts having well-asranged paragraphs,
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7. CONCLUSIONS

Most of the researchers have worked on sentence
alignment for French, German, English or Chinese, using
Hansards of these countries for a reliable commeon
bilingual database. But no such Hansard exists in Hindji-
Punjabi bilingual texts. Thus we are using parallel corpus
from the different sources mentioned above. The
proposed algorithm uses the Gale’s length based method
for the sentence alignment and paragraph alignment, also
the dynamic programming concept. The method is based
on a simple statistic model. The model was motivated by
the observation that longer regions of text tend to have
longer translations, and that shorter regions of text tend
to have shorter translations. The average percentage of
accuracy is approximately 74.6% for the sentence
Alignment of Hindi-Punjabi text. This work is very
beneficial in developing Machine translation Systems.
This proposed algorithm is also fairly useful for closely
related language with little modifications. In the future,
this work can be extended to make use of lexical

constraints,
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Detection and Correction of Page Orientation in
Monochreme Textual Document Image

Vasudev .T' Hemantha Kumar .G* Nagabhushan .P*

ABSTRACT

While imaging a document with a scanner, it is quite
possible that the document is fed into the scanner in
portrait or landscape or portrait flipped or landscape
flipped directions, in other words the direction of feed
could be 0° or 90° or 180°or 270°, Additionally, a document
suffers a skew also. Hence, correction of directional
orientation followed by skew correction becomes the first
phase of processing in Document Image Analysis. In this
paper, we provide a solution to these problems by
émploying a non rotational approach in two stages. A
macro level skew correction(if exists) is made to the
document image in portrait or landscape directions. The
direction of orientation detection and correction is done
in the later stage. The performance on English text
documents is presented based on extensive

experimentation.

Key words: Textual document image, page orientation,
skew alignment, portrait and landscape directions, non-

rotational approach

1. INTRODUCTION
Document Image Analysis(DIA) involves different stages
starting from image acquisition to image understanding{1-

3). Bach stage has many issues to be addressed and

13Department of Studies in Computer Science, University
of Mysore Manasagangotri, Mysore, Karnataka,
India — 570 006. E-mail : banglivasu@yahoo.com

attempted to evolve generic solutions to the problems in
DIA. Many researchers are attempting over these
problems and the results are converging to build generic
models. Some important issues in the image acquisition
stage, are, (i) skew in image, the tilt givento the document
while placing the document in scanner in its normal
position, (ii) orientation in image, rotation in document
image due to misfeeding of document to scanner in other
directions to its normal poéition, and (iii) bending
deformation in image, the bending effect due to scanning

of bound documnent.

Considerable amount of research is reported in literature

to the above. The number of works is quite high on skew

" detection, Jonathan and Taylor{4] in 1998 has made a
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survey on skew detection work and summarized over 40
approaches on skew detection. According to this survey,
majority of methods are limited to detection of skew less
than 30° and very few methods upto 45°, This is because
in normal situation the skew will not be more than 15°
Each of the methods discussed4] has its own limitations
and advantages. Shivakumar[5] in 2005 has suggested
different approaches to detect the quantum of skew in
skewed documents. All these approaches end at finding
the angle of skew and suggest to Totate the document
image in the anti-direction of detected skew angle. Few
works are reported in literature on detection and
correction of deformation in image[6-8]. Zheng Zhang[6]
in 2004, Breuel[7] in 2005 and Vasudev et. al. {8] in 2005
have made attempts on detection and correction of

deformations in document images.




