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Abstract. The recent advent of corpora based transliteration and translation approaches such
as SMT and NMT models are completely based on the parallel corpus. It is the corpus that
ultimately decides the Translation Accuracy (TA) of the model. With the regular and com-
mon domains exhausted and things of the past, Modern fields of research corpora domains lies
anywhere between medicines to aero-science. The Work becomes more interesting when In-
dian languages are taken up specially ones that include technical touch such as Aeronautics
and Aviation. With corpora for technical domains in English-Indian languages pairs such as
Bengali coming up now, the automatic analysis for such corpora are an interesting aspect that
researchers are taking up. Such analysis also helps developers and researchers to further improve
the quality of the corpus and set new benchmarks for development of future corpora. This paper
deals with the need, development and detail analysis of a bilingual corpus in aviation for English

and Bengali language pair.
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1 Introduction

Recent trends of Translations and Transliteration
work are corpora dependent. Corpora are consid-
ered as one of the most important linguistic tools.
The quality, fluency and adequacy of the corpus
directly affect the percentage of translation accu-
racy of the model (NMT or SMT) [17, 16]. That
is, we can say models are crafted using the parallel-
corpora. NMT systems are dependent on bilingual
parallel corpora. Parallel corpora are used to train
NMT and SMT systems. The composition and size
of a corpus determines the accuracy and efficiency
of an NMT system. Bilingual parallel corpus is
a collection of texts in one language (Source) and
their translation into other language. For our re-

search we consider English and Bengali language.
The text of source language is translated into the
text of target language and both are aligned, i.e.
both needs to be matched. Parallel corpus is con-
sidered one of the primary linguistic resources in
NLP. They are used as an integral part of many
NLP tools some of which are summarized below:

1. E-dictionary: With parallel corpus we can
create bilingual or multilingual E-dictionary.
Here we have created a bilingual E-dictionary
for the aviation domain to assist in the creation
of the English-Bengali aviation corpus.

2. Machine Translation: Parallel corpora are an
integral part of any modern machine transla-
tion system. Both SMT and NMT use parallel
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corpora.

3. Information Retrieval and Extraction: Nat-
ural language information such as grammar,
phonemes etc can be retrieved from parallel
corpora.

4. Predictive analysis: Nowadays predictive anal-
ysis is found in all spheres of research, aca-
demic and practical applications. Aircraft
maintenance, medical applications, legal sug-
gestions, travel guidelines and agricultural
practices, all use predictive analysis. Parallel-
corpuses are composed of parallel sentences in
the source and target languages. Researchers
are involved in the development of perfect cor-
puses and as well in developing various tools
that can assist in both the creation and anal-
ysis of the parallel corpus. This work is an
off-shoot of a bigger project for the creation of
an English-Bengali Aviation Translation sys-
tem [15]. While building the said NMT system
the need was felt to develop an analyzer tool
that could perform word count, concordance
and other analysis on the English-Bengali cor-
pus created specifically for the project. This
tool would later go into playing a lead role in
not only analyzing the parallel corpus but also
perfecting it. As such a corpus was being de-
veloped for the first time so it was to build
the benchmark for future works. While cre-
ating the corpus, certain management aspects
were kept in mind, like using as many avia-
tion OOV words and phraseologies as possible
to use them from different perspective. The
Paper follows a systematic pattern that can
be described as follows: the second part of the
paper describes the related research work done
in the field of both NLP applications and cor-
pus creation. The third part describes why
we need the aviation corpus, the analyzer tool
and the unique vocabulary composition. The
fourth and fifth part of the paper describes the
composition of the corpus and how it was cre-
ated. The details of the creation of the ana-
lyzer tool and its output are described in the
Sixth and seventh part, while analysis has been
included in the eighth part. The ninth part
discusses how the application can be used to
increase the TA percentage of a MT model.
The conclusion and future works concludes the
paper along with the references.

2 Related Work

NLP Tools in the field of Aviation can be traced
back to TUAM AVIATION [12, 10]. Various
other tools exist for pre-processing [14] and post-
processing the corpus [13]. E-Dictionaries exist
that help in the creation of parallel-corpus. A
string of NLP tools are used individually by Boe-
ing, Airbus and other aviation companies [10][2,
7). Though no significant work was observed for In-
dian languages in the field of aviation, Corpus con-
struction for Indian languages started in the early
90s and currently is a major area of research. Some
major examples of monolingual corpora for Indian
languages are as follows:

Table 1: Indian Monolingual Corpus

[ Language used [ words [ Institution ]
Kannada, tamil 3 million | CSIL, Mysore
Assamese, Oriya 1 million HALS, BHU

Eng, Hindi, Punjabi | 3 million IIT Delhi
Sanskrit 2 million SS V.vidlay
Bengali 2 million ISI kolkata

All the above mentioned projects were done un-
der the supervision of TDIL (GOI) for major Indian
languages []. Table E lists some major English-
Indian language corpora in TDIL:

Table 2: Indian Bilingual Corpora

[ Natural Language Pair [ Domain [ Corpus Size ]

English-Assamese Tourism 5760
English-Bodo Agriculture 4000
English-Hindi Health 14984
English-Urdu Health 14860
English-Manipuri Entertainment 10000
English-Manipuri Agriculture 12000
English-Bengali Tourism 11900
English-Bengali Health 15000
English-Bengali Agriculture 4200

Apart from the above mentioned parallel cor-
pora, the English to Manipuri Parallel corpus
was developed at CDAC, Mumbai, India [§] and
English-Punjabi Parallel corpora was built at De-
partment of CS, Punjab University, Patiala, Pun-
jab [[11]. Other worth mentioning corpora project
was EMILLE/CIIL corpus that was developed by
Department of Linguistics, Lancaster University,
England and CIIL, Mysore, India [3] and Hindi-
English and Hindi only Corpus for Machine Trans-
lation by Charles University, Prague [4].
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3 The need
3.1 For the Aviation corpus:

As an attempt to create a Translation system capa-
ble of handling English-Bengali translation of avi-
ation sentences and phrases was taken up, it was
observed that there was no monolingual or bilingual
corpus available for English-Indian language (pair).
The unavailability of at-least a data repository for
aviation sentences created a huge hurdle in the cre-
ation of the system. It was at this point that it was
decided to create a bilingual English-Bengali par-
allel corpus where sentences in both the source and
target languages would consist of aviation phrases
and phraseologies.

3.2 For the Aviation Parallel corpus analyzer:

While developing the Aviation corpus, it had to be
kept in mind to develop a balanced one. For it
to be such it was necessary to have a detail under-
standing of the aviation technical terms in both the
source and target language. The parallel corpus,
being a uniquely technical one consisted of around
1100 out-of-vocabulary words [15]. This corpus was
to be first of its kind in English-Bengali pair and in
any Indian language. So care had to be taken for
the corpus to be accurate. This corpus was to be
the first reference in aviation domain for both na-
tive and non-native users of Bengali. The decision
to develop the analyzer tool with a proper user in-
terface was taken so as to analyze the composition
of the parallel-corpus and rectify it and increase its
accuracy.

3.3 For the unique vocabulary:

Chaos is avoided and uniformity maintained in the
aviation world through use of a set of standard
phrases implemented throughout the globe. Air
Traffic Controllers, airmen and support staff uses
these phrases to communicate. This aviation vo-
cabulary in English is documented under various
manuals created and implemented by ICAO and
IATA. These unique phrases are an alpha-numeric
composition. As a result the parallel corpus is com-
posed of this unique vocabulary in both the source
and target languages. This unique set of words
arranged according to predefined English and Avi-
ation rules form the array of instructions based on
which each and every flight is accomplished. ICAO
i.e. International Civil Aviation Organization de-
vised these set of unique phrases which needs to be
followed to avoid accidents. To have a better idea

about these phrases we can have a look at some
examples as issued by Airport authority of India
through MATS (Manual of Air Traffic Services).

Table 3: AAI MATS PHRASES

Phrases English Meaning

AFIL An alpha character group used to designate an airfield flight plan
CPL Current flight plan
Glide Path Profile determined for vertical guidance during a final approach

OCA or OCH

Obstacle clearance altitude or obstacle clearance height

For satisfactory communication between all par-
ties involved in aviation A AT has definite interpre-
tation of words. Table Y illustrates some of them,
Table E consists of various ICAO addressee indi-
cator and their meanings as used in the aviation
vocabulary.

Table 4: MATS Interpretation

MATS vocabulary | Interpretation

AFIL An alpha character group used to designate an airfield flight plan
CPL Current flight plan
Glide Path Profile determined for vertical guidance during a final approach

OCA or OCH Obstacle clearance altitude or obstacle clearance height

Table 5: MATS ADRESSEE INDICATOR

‘ Addressee Indicators ‘ Meaning ‘

YXY The Case where the addressee is a military service
777 In the case where the addressee is an aircraft in flight
YYY In all other cases

The lack of both monolingual and bilingual cor-
pora for Indian languages in aviation makes this
domain a scarily explored one. The incident and ac-
cident reports are documented by American ASRS
[13], European ECCAIRS [14], and French DGAC
[9] but the lack of corpora or database makes it hard
to be researched, especially for Indian languages.
Attempts to transliterate or translate ICAO / AAI
phraseologies through standard MT systems to any
Indian native languages results in failure. Standard
MT systems are unable to take up the challenge
to decode these phraseologies and convert them to
their target language [2].

4 Building the Corpus

In order to bring about their translations in the tar-
get language the need for a proper bilingual corpus
was felt. Taking English as the source and Ben-
gali as the target language a parallel corpus was
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Table 6: Features of the English-Bengali Bilingual Corpus

[ Domain [ Natural Languages [ MATS/ICAO Phraseologies used [ MATS/ICAO OOV words used [ Parallel Sentences ]
English Bengali | 700 [ 1800 [ 25,000 ]

[ Aviation [

designed. The corpus was used successfully to cre-
ate the first known translation system in aviation
domain for any Indian language [[15].The Bilingual
English-Bengali corpus consists of hundreds of avi-
ation words, phrases and phraseologies thus making
it a unique one. The properties and features of the
bilingual corpus as discussed in the paper [[15] are
as follows

5 Composition of the Bilingual Corpus

As the corpus was being built for the first time so
the work constituted not only taking scarcely avail-
able sentences as references but building both the
source and target sentences from the scratch. The
corpus has been constituted taking the following
sources in consideration [, [7]

6 Analysing the Bilingual Corpus and Results
and Discussions

As the corpus for the English-Bangla pair in Avi-
ation domain was being created for the first time
there was no other corpus in the aviation domain to
compare it with. The need was felt to analyze the
aviation Bilingual corpus to get a better idea of the
corpus quality and also assist in Human assisted
Machine Translation. The following text analysis
was done on the bilingual corpus:

« Concordance

o Word list

POS tagging
o N-Grams

In-order to design the project we used the fol-
lowing software: Python 3.7, NLTK and Tkinter
3.0.

7 The Proposed Methodology and Architecture
7.1 The methodology:

The working Methodology of the tool can be de-
scribed through the following steps: Step 1: Use
of the Bilingual aviation corpus (Figure p) Step 2:
Freezing the Structure and composition (Choice of

tools to be included) Step 3: Deciding the architec-
ture of the tool (Figure ﬁ) Step 4: Creation of the
tool and embedding in a single GUI

7.2 Approach Undertaken:

The tool was created, and embedded under the um-
brella of a simple GUI, with the help of Python 3.7,
NLTK and Tkinter 3.0. The tool is capable of de-
termining the Concordance, word frequency, POS
tagging and N grams of the Bilingual aviation cor-
pus. AVRO keyboard (Figure m) has been used for
creation of Bengali sentences and UTF-8 Unicode
is employed to support it.

7.3 Creating the tool:

o Python 3.7: Python coding has been used to
transform the respective algorithms.

e NLTK: NLTK is array of libraries and pro-
grams has been used to support the Python
programming language.

o TKinter 3.0: Tkinter is the standard Python
interface to the Tk GUI toolkit. The Tkinter
features that have been used for the creation
of this tool are Button, Entry, Frame, Label,
Menu, etc.

e UTF-8 Unicode: Unicode Transformation For-
mat has been used for Bengali alphabets.

¢ AVRO keyboard: The AVRO keyboard has
been used to type the Bengali sentences in the
English-Bengali aviation corpus. The phonetic
layout of the AVRO keyboard is as given in
Figure m

7.4 Structure and Composition of the Aviation Bilin-
gual Corpus:

Figure. E, shows that the bilingual corpus con-
sists of two columns: Column 1: English Sentences
(Source language) Column 2: Bengali Sentences
(Target sentence)
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Table 7: Sources of the Bilingual corpus

2. Definitions

3. General

4. Air Traffic Service

5. Separation Methods and Minima

6. Aerodrome Vicinity procedures

7. Aerodrome control Services

8. Radar Services and Procedures

9. Flight information Services

10. Coordination

11. ATS messages

12. Phraseologies

13. ADS services

14. Controller-Pilot data link communica-
tions

15. procedures for communication failures
16. Miscellaneous Procedures

17. ATS Safety Management

Source Phrases /Phrase-
ologies

AAT MATS 890 (approximately)

1. Document Identification and Con-

trol

Dictionary of Aeronautical English 230
FAA regulation handbook 120
ASRS Incident reports 280
DGCA reports 200
Pilot’s handbook of Aeronautical knowledge 260

Figure 1: AVRO keyboard phonetic layout
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- the use of nonstandard procedures and phraseology can cause misunderstandings
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Figure 2: English to Bengali Bilingual Aviation Corpus

7.5 Architecture of the tool:

The architecture of the Analysis tool is centered
on the English-Bengali aviation corpus. In the 1st
part (figure. ) we can see the Text analyzer input
choices through which we can access the respective
function. The tool then searches the aviation cor-
pus (sentences converted to .txt file with UTF-8
Unicode support) and the result is displayed

Figure 3: Overall architecture of the tool

8 Results and Output
8.1 The analyzer choice GUI:

In order to access the applicability of the Text
Analysis Tool the GUI offers the choice between
Concordance, Word Frequency, POS tagger and N
Grams (Figure. {). Whatever function we choose,
accordingly the Bilingual corpus is used and the
respective outcome is displayed.

:: =3
Text Analysis Tool
Concordance
Hieds requency
XS
H Grans

Figure 4: Text analyzer tool Interface

8.2 Concordance:

By concordance we mean the alphabetical array or
list of the principal words used in corpus or data
repository. Listing is done for every instance of
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individual word with the respective apparent con-
text.

Concordance tool in NLTK:

The NLTK can be used to create a simple con-
cordance tool. The following library utilities of
NLTK can be used to create the Concordance tool.

o f = open(filename) It is used to open the de-
sired file where the text that is to be analyzed
is stored.

e raw = f.read() This is used to read that file
that is already opened.

e tok = nltk.wordsokenize(raw) The function is
used to tokenize all the words that are stored
in the text file.

o text = nltk.Text(tok) Text is used to store all
the tokenized words.

o text.concordance() The function concor-
dance() produces the output with the KWIC
as its argument.

For example if we choose a file named sobujso-
hor.txt and enter the word to be searched as "g&"
in Bengali, it is displayed as such:

The concordance that we are using here is Bilin-
gual concordance. It shows all the sentences that
are associated with the word in the aviation corpus
and the number of times the word has occurred
in the text for both the English and Bengali lan-
guages. Similarly for the word “airport” in the file
airlines.txt the following output is displayed (Fig-
ure. fi). We can see that in Fig.6, total 268 matches
were found for the word “airport”. That is out of
25000 English sentences, 268 sentences contain the
word “airport”. Similarly, the use of other aviation
words can also be traced in the corpus.

8.3 Word list:

In order to find the word frequency / word count
the choice is available through our GUI (Figure. H)
Here, (Figure. 57 (Figure. E, and (Figure. are
examples of Word list, Word Count and Cumula-
tive word Count as deducted by our tool for the
Aviation Bilingual parallel corpus

The word list, word count and cumulative word
count gives us not only an idea of the aviation OOV
words but also the use of all the vocabulary. The
vocabulary size as determined during creation of
the NMT model using the corpus was found to be

22007 unique words for English and 32265 unique
words for Bangla.

In the figures (E to @) we see the Word list,
word count and Cumulative word count of the cor-
pus. It consists of both English and Bangla words.
From the Word list, word count and Cumulative
word count it has been observed how the use of
the same word vary from language to language. It
has been observed that while for the English avia-
tion word “airport” has one single type application,
the Bangla equivalent * ” can be used as
“fRw” “RAIWE” and  “RETEWEB” depend-
ing on its use. So while, the word “airport” has a
count of 204, the equivalent Bangla word “fRsie<=w=”
has distribution of 57, 74 and 73 respectively. Simi-
larly we observe that for certain English words there
are two or more of Bangla equivalents depending on
its use in Bangla language resulting in division of to-
tal word count among them.

8.4 POS Tagging

In order to find Parts of Speech POS tagging is
used for aviation sentences, a set of Tags concerning
Bangla and English has been considered. It has 24
POS tags. They are as displayed in Table X. Based on
the mentioned table we enter a sentence in Bangla
“SIfN QT (AT FOIRE QIRCAT AT and its equiv-
alent English sentence to get the POS tagging. The
results are as displayed in Figure.

The equivalence of the sentence in English is
“how will I go to the airport, from here”. The Part
of speech of the Bengali (Figure @) and equivalent
English sentence as deducted are as follows:

8.5 N-Grams:

The concept of N-gram(s) is one of the easiest to
grasp in NLP. N-gram (n) means an array or sequence
of “N” words. Let us take an example with respect
to our aviation corpus. “Pilot is ok” is a 3 gram
sentence while “the airport is near” is a 4-gram.
Now in order to view the various N-gram sentences
with particular aviation related word we need to
enter the following data:

1. File name (airlines.txt in our case)
2. Grams to be computed (N=1, 2, 3)
3. Word to be searched (R4 for our example)

So with respect to the word “fq9", and N=3 the
application generates the output as depicted in Fig-
ure [13. The same can be generated for any aviation
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Opeen File

Enter file name

sobuj sabortt

Eniar_ the word to s_earch

|
Enter

Figure 5: Finding the concordance of the word “Jg&” in the file “sobujsohor.txt”
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HANAHHE S=E BEGUMPET ajirport is eguipped with all

ce with ATC BEGUMPET
CATSTEATST
v known as HYDERABAD

o

airportc

airport

)

the airpozrtc at BEGUMPET is popul
sy

lane movement at the airport at 0538 oQwiw a ANH

I i= a =ingle RUNWAY airporc THEIE ¥

A3

HEE che HYDERABAD ajirport i=s eguipped witch naw
=0

GANDHTIT

incernacional airporc

AT

(CTFHAT™ (AR SILCHAR airport is sguipped with ins

GANDHI
former
GANDHI
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£

incernational airportc
international airportc
international airport
aixth busiest airporc

SILCHAR airportc is=

= the second busiesc airporc

" as a

single runway airporc

unway airport HUMBAI airport

is situated at SHAMS
situated at BEGUMPET
im the sixth busiesat
in India £k
cthe second busies

of AssaM Freda R
HMOMBAY airport i= th
is the busiesst aixpo

Figure 6: Output of Concordance for the word “airport” in the file aviation.txt

Enter file name
—
Enter the word to search

words frequency
Conditiona frequency|

Conditional frequency

Figure 7: The interface for word count
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Figure 8: Word List of the bilingual corpus
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Figure 9: Word count of the Aviation corpus
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Cumulative Counts
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Figure 10: Cumulative word count

Table 8: Comparison of Bangla and English word usage

‘ Word count and usage comparison of “airport” and “R¥«awa”

‘ Word ‘ Used as ‘ Example ‘ Total count ‘
‘ airport ‘ Noun ‘ 204 ‘
‘ ISEIBERIES Noun ‘ This is an airport: @5l G ANFTITWH ‘ 57 ‘
ﬁmﬂw he is inside the airport (7 RNFIWER (AR 74
ﬁﬂﬁmﬁ? the airport is very beautiful fu=IwaG 4 73

Aqq

Table 9: Comparison of English and equivalent Bangla words usage (Continued)

‘ Comparison of English and equivalent Bangla words usage

|
| Word | Use in Bangla | Word | Used in Bangla as |
‘ Aircraft ‘ TroERe ‘ Land ‘ NEISHE ‘
| | Srgreres | | |
| E. |
| | | |

INFOCOMP, v. 21, no. 1, p. pp-pp, June, 2022.
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Enter Sentence
o Twmme S T

=

PRP - pronoun
VB - varbs
AL - adpectve
ADV - advarb
[ PRP} {255 PRP) (000 PSP (PR Unk) (30T Unk) (5507 Vi)

Figure 11: POS Tagging of the Bangla Sentence

Enter file name
[mirlnes Bt

Enter the word to search
e

Enter |

Figure 12: GUI to calculate N-Grams
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Table 10: POS tags and their Description

[ Tag | Description |
NN Common Noun
PPP Pronoun
NNP Proper Noun
PSP Postposition

JJ Adjective
INTF Intensifier
RP Particles
NEG Negative Word
RB Adverb
QF Quatifiers
DEM Demonstrative
NST Spatial Noun
SYM Symbol
ECH Echo Words
wQ Question Words
QC Cardinals
XC Compounds
CC Conjuncts
QO Ordinals
RDP Reduplication
INJ Interjection
VM Main Verb
VAUX Verb Auxiliary
UNK Unknown Words

word with an N-gram value of our requirement and
research importance.

Figure é shows us the type of sentence combi-
nation and the number of times they appear in the
corpus which contains the Bangla word “RI9”, and
have n-gram value of 3. The pie chart depicts the
results

9 Analysis

English to Bengali aviation corpus. We took the
liberty to calculate the frequency distribution of the
words used. Also it gave us an idea on the number
of times various OOV words of aviation was used.
This paved the way to better understand the corpus
and modify and upgrade it. Lexical dispersion of the
aviation words used was also done to understand the
occurrence of aviation words in the corpus. Lexical
dispersion on our aviation corpus explains on how
frequently an OOV phrase or word appears across
the length and breadth of our aviation corpus.

9.1 Frequency distribution:

While the word count (Figure @) and cumulative
word count (Figure @) gives us an idea about the
count of all words or vocabulary used in the corpus,
frequency distribution is generally used to record
the frequency of each word type in corpus or file. It

is a more precise way to locate targeted words and
their use. The frequency distribution of some avia-
tion related English words as found in the bilingual
corpus is as follows:

From Figure @ it is evident that in our corpus
the most used aviation word is “airport” followed by
“aircraft”, Flight, ATR and others. This type of ana-
lyzing helps us to understand the usage of particular
00V words that makes the corpus a unique one. It
also helps us to determine our Translation Analysis
(TA) percentage once the corpus is implemented as
a Translation model.

9.2 Lexical Dispersion:

The Lexical dispersion is responsible for measuring
the frequency of a particular word (Aviation OOV in
our case) appearing in various parts of a corpus. It
keeps track of the occurrences of out-of-vocabulary
words. For our corpus we can determine the Lexical
Dispersion of any words, if we consider three com-
mon words aircraft, airport and flight, then the plot
is as depicted:

Ultimately the total vocabulary size (determined
during creation of the model using Open-NMT) and
number of 00V words and ATC phraseologies used
(determined using our analysis tool) is shown in Ta-

ble @ [15]:

10 Comparision with Previous Works

The development of the aviation corpus containing
English and their equivalent Bengali sentences is the
first known attempt to create a corpus involving
English and Indian Language (Bangla) .The results
of this research work can act as a benchmark for
English-Indian Languages as it was able to attain
remarkable results when the NMT aviation model
was implemented [15]. The closest standard cor-
pus available is the English-Bengali Tourism corpus
available in TDIL website under the ministry of Elec-
tronics and Information Technology, Govt. of India
[18]. It consists of 11,977 parallel sentences. It is
the only standard corpus that bears some resem-
blance with our Aviation corpus for English-Bengali
pair. It was found though the Tourism corpus con-
sists of, use of some similar words airport, aircraft,
airlines, etc but, it lacks drastically in use of avia-
tion OOV words like Apron, Taxiway and others. For
foreign languages TUAM-AVIATION is the only know
work that tried to make use of language pair con-
cept. The aim of the project was to create English
to French Machine translation system which could

INFOCOMP, v. 21, no. 1, p. pp-pp, June, 2022.
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Table 11: Comparison of POS of Bangla sentence and English Equivalent

‘ Sentence in Bangla ‘ Equivalent Sentence in English

“oqIf QAT (AT FOIE QT=NT TR

“how will T go to the airport, from

|
here”
Words (Bangla) | Part of Speech Words  (En- | Part of Speech
glish)
‘ =iy ‘ Pronoun (PRP) ‘ how ‘ adverb ‘
| @¥e | Pronoun (PRP) | will | verb |
| | Postposition (PSP) | 1 | pronoun |
o= Unknown words | go verb
(UNK)
QAT Unknown words preposition
(UNK)
| e | Main Verb(VM) | the | article |
‘ ‘ airport ‘ noun ‘
| | from | preposition |
| | here | adverb \
—

{ifr=rer wrre =) 51 e oo w3} (e e = 2 e
T =T 2} R BT e 23 (e RS iaf) 1) {9 seaplane
FafaaE} 1 H{FEE Fmgs wam) 1 e =8 esn 1 {{ m = a1
{{ﬁmmml}{{ﬁmmﬁ%l}{{ﬁm%h}
1} {{frre SETeT pilot) 11 {{ = offrsey oo 1) (e affmr e 1)
{{ e =it wiE=ame) 1) {F9 multi role) 1} {f&077 light transport} 1}
{{fFwe farrE Traws) 1) {{fFme v sfasrmen) 1) {7909 antanov an32} 1}
= sty oo fF) 1) (e e st oo B 1 (e e el 1 i e
TR AE) 1) {({ R e RafB) 1) (R o =) 1) {{ R c
FAm) 1 H{Fe 3 i5) 1 H{{ e {fF ww) 1) (e sege sam) 1 H{{Rm
Ay fBfEa®) 1} { e st S} 1} {5 i@ ee) 1}{{ﬁr=mr all the} 1}
{{ v e avafires) 1) (e Tofaf® iata) 1} {3 oomeer T} 13 {{Fem
Al e L) { e R s L (e o a1 (R
i wfE) 1) {9 oot 31 1) ({99 (99 su30miki} 1) {{ e s =)
1} {{== runway IREE} L) (= TR the) 1) {{ == = fEemmsn =) 1)
{{ e oot famren) 1) ({ e B3 woarspn) 1) {{ e oomree 3% 1) ({Femer
T IEA} 1 }H{ EE e o) 1) { e w2t omw) 1
WAITETE ST 1) { R s ) 1) (R eee 3% 1)
{{ e RSt ey 1) (R e 1) {{ R T = 1)
{{ &= AT BEs) 1) {{ e St e} 1) {{ e il e 1)

{{ == wEife =ae) 1} {Eae maEre wfamm) 1) {5 aoeh e 1)

{{ = fEste o) 1) (e oo w1} {{ s e AT} 1) {{FRems
&R ) 1) {{Fes v ) 1) (| e = {{ s e
AET) 1} {{ (9o weee Sifewr) 1) {{ S semee @) 1) {99 erer Be) 1)
(= eeee W) 1) (e s am) 1) (S oo 1) (e e
o} 1} {{ e BrET wsTErT) 1} {{ e s Do) 1} {{ e offmss
T 1) {{ e A the) 1)

Figure 13: Output for the word “R¥™” and N=3
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Mumher of sentences containing word EEIGH and n-gramvalue of 3 out of
25000 parallel sentences

3

B Uidgue com biation
u Trigue com bination
Urdeue combination

B Individual sentences

Figure 14: Aviation sentences divided by use of word “R¥®” and n-gram value of 3

W Aviation English Words

&
‘_q‘;@ Q@* a&

a &
-:@ o
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%"’ w

£ {_,
& A b o
[ s 9 i‘{\

¥ oef

Figure 15: Frequency distribution of English aviation words

Table 12: Features of the developed Corpus

Domain Natural Lan- | Vocabulary ATC Phrase- | Aviation oov
guages size  (Open- | ologies used words used
NMT)
| Aviation | English | 22007 | 600 | 1200 |
| | Bengali | 32265 | | |
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Lexical Dispersion Plot

PARAE JIE J-YES =

aircraft H AL N 1 B B0 JNENET IO A NUGNT R B URUTIE [ (O L B R0 NUT NN O
airport I W W e W BN . I EmEAEE N0 IS BN
flight - BN WEiirE W N EREn N Wy W EEm WnEmN NN IEE
él 5-('_'!'00 10('_:100 15000 10606 15600 30600 35600

ward Offser

Figure 16: Lexical Dispersion Plot

translate maintenance manuals of aircrafts. In 1979
a Prototype was developed which performed trans-
lation of maintenance and hydraulic manuals. The
TAUM AVIATION project was done in the follow-
ing environment; Hardware: CYBER 173 and Operat-
ing System: NOS/BE 1.4 Dedicated dictionaries and
grammars were used which in turn were compiled
into an object code. This code was then compared
and transformed at run time considering the input
text. The source maintenance manuals were in En-
glish. The dictionary consisted of core vocabulary
and had the following data: 4054 unique entities and
the English-French Bilingual dictionary consisted of
3280 unique entities [@].

11 Use in Machine Translation:

The use of the analysis application is found when hu-
man assisted machine translation is employed. This
method helps to handle the OOV terms that are
not translated by the MT model. As a result the
un-translated and un-transliterated words are then
compared with the output of the application and ap-
propriate steps are taken to increase the percentage
of TA or translation analysis of the Model. Human
assisted Machine Translation is often employed in
the MT domain along with pre-processing and post

processing tools, achieving satisfactory BLEU scores

[15]

12 Conclusion and Future Works

The development of the Bilingual corpus has en-
abled us to create not only the first working English-
Bengali Aviation Translation system [@] but also has
paved the way for the creation of E-dictionary and
other NLP tools. Though text analyzer tools have
been developed for different types of text, it is the
first time that it has been developed for the aviation
domain. Also, the tool has been applied on English-
Bengali language pair making it Bilingual text ana-
lyzer. This tool has been instrumental in increasing
the TA percentage of the Neural Translation Model
[@] showcasing its importance and applicability.

The array of native Indian languages presents a
huge scope for researchers to work on the develop-
ment of corpus and appropriate analysis tools, es-
pecially for technical and unexplored domains. The
size of the corpus can be expanded in the future
and its scope of coverage increased. The tool can be
tried on the Tourism corpus for a comparison study.
Online and android versions can be developed for
better portability of the tool.
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Table 13: Comparison of the developed corpus with TDIL Tourism and TUAM-Aviation

Corpus Name | Source Number of par- | Use of com- | Use of Ded-
and Language allel sentences mon Avia- | icated Avia-
Pair tion words tion Words
Aviation (English- | Self developed 25,000 Used fre- | Used fre-
Bangla) quently quently
Tourism (English- | TDIL (Government of 11,977 Minimum use | none
Bangla) India)
TAUM-Aviation CETADOL  (research | 5054 unique enti- | Used fre- | Used fre-
(English-French) centre in computa- | ties quently quently

tional linguistics at

University de Mon-

treal)
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