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Abstract - The Indian aviation industry has been one of the fastest growing in the world since the last
decade. Aviation experts anticipate it to be the largest in the world by 2030. The accelerated growth in
passenger number has been influential enough to encourage more job opportunities in the industry. The
anticipated exponential growth also envisions increase in the usage of aviation OOV words and phrases.
For communicating the various proceedings and news through the mainstream and social media, these
aviation words have become more frequent nowadays. The aviation domain is heavily dependent on the
use of OOV words, which, in turn, are structured words molded to fit the aviation domain. This causes a
huge problem during the conversion from English to other languages using machine translation (MT).
This paper explores the problems encountered during translation of such sentences and suggests how
these sentences can be pre-processed before being fed into the MT software for better translations. This
paper also investigates how these structured and OOV words can be handled in the English language
itself, before being converted to any other language and surveys the prospects of maneuvering this tool to
create a bilingual corpus for Machine Translation applications.

Keywords: Aviation, OOV words, Machine Translation, Corpus
1. Introduction

The need for translation of English to Indian languages has fueled the development of many MT systems in
various domains such as medical, tourism etc. But till now translation of aviation domain has not been attempted
for any Indian languages. The aviation market, being one of the fastest growing in India is creating huge job
opportunities and the need for translation of aviation sentences and terminologies into Indian languages are
becoming stronger with time. The aviation domain is heavily dependent on OOV words and structured English
sentences, which are unique to only aviation. These words and phrases make it harder to translate. With airliners
using social media (Twitter, Facebook, etc) as a vital means of advertisement and communication these words
related to aviation are

finding its way in regular day to day reads such as newspapers. The need of the hour is, therefore, to have a tool
that can identify these structured words, phrases and OOV words and replace them with the corresponding
meaningful word in English so that MT systems can easily translate them. The MT systems in turn have to be
trained using aviation parallel corpus (English and target language) for proper translation. The absence of such
corpus is also a void that needs to be filled up. A tool that can address both the direct feed to MT tools and help
in creation of a parallel corpus is much needed.

2. Related work

The only successful existing systems for translation from source to target languages for aviation domain is
mainly restricted to French to English TUAM AVIATION (1976) [Isabelle and Bourbeau,(1985)][Paul and
Purkaystha, (2018)]. Other systems (similar but not directly related to aviation) include approaches where an
approach based on feedback of the MT software has been proposed , [Waibel et al, (2008)]which works for
morphologically richer source language and where they have tried to extract unknown words and later found
their meanings and fed them to the MT translator. Also works is included by [Yves and Etienne,(2005)] where
they used analogical learning. [Gupta and Lehal, (2011)] suggests preprocessing for indian languages such as
Punjabi which has been attempted. The impact of preprocessing has been elaborately described by [Gunal and
Uysal, (2014)].

DOI : 10.21817/indjcse/2020/v11i5/201105102 Vol. 11 No. 5 Sep-Oct 2020 471



e-ISSN : 0976-5166
p-ISSN : 2231-3850 Saptarshi Paul et al. / Indian Journal of Computer Science and Engineering (IJCSE)

3. The Problem

Aviation being a highly technical and specialized domain uses OOV words in huge numbers. The main
challenge is to identify this OOV words and transfer them to their corresponding meaningful forms before being
translated to the target language [Paul and Purkhyastha, (2019)]. Also another challenge is to identify the
structured words used in aviation and social media, to identify them and then replace them with corresponding
English words before going for the translation. Along with this OOV and structured words are special characters
like @, #, etc which are impossible for existing translators to identify, understand and convert. Let us take an
example:

4. Airports Authority of India @

o s { Follow ' v
2 @AAIL Official - .

#UDAN has made it easy for a businessman
like Rathoreji to expand his business and
connect him with new customers. Thanks to
affordable & time-saving RCS flights from
Bikaner to Delhi & Jaipur. #UdanUtsav
#SabUdenSabJuden

@MoCA_Gol @sureshpprabhu @jayantsinha
@ushapadheel996

Fig 1. A Tweet by Airport Authority of India

If we are to copy the contents of the above tweet directly and use any standard converter like “Google
Translate” to convert it, then it will be unable to translate the tweet properly. The translator is unable to remove
the special characters and symbols like “#” and “@” and also unable to indentify OOV words like “MoCA” and
“UDAN” which means “Ministry of Civil Aviation” and “Ude Desh Ka Aaam Nagrik” respectively.

= Google Translate i

{&Eﬂ] ‘ B Documents

DETECT LANGUAGE ENGLISH BENGALI SP v & BENGAU ENGLISH SPANISH v
#UDAN has made it easy for a businessman e X #UDAN Si2rifafers sol GRATT s sla 9. ¥y
like Rathoreji to expand his business and FAPEANIG TG AL TG SRR AL AL
connect him with new customers. Thanks to AT @ afb 7= gl Bikaner i frefer
affordable & time-saving RCS flights from G2 G AR AR G2 7 61 RCS
Bikaner to Delhi & Jaipur. #UdanUtsav 9B YA #UdanUtsav # A80e= W= G
#SabUdenSabJuden

@ Tafa_ o=k @ TRz @ wafomsl @
@MoCA_Gol @sureshpprabhu @jayantsinha SoAImIT 19 63
@ushapadhee1996

#INAN rathfriiira math huahaeadira nakes tarm hvahaeaua

Fig 2. Google Translate unable to translate (English-Bengali) tweet contents with special characters and aviation OOV words and structured
words.

Likewise translators are unable to translate OOV words and structured words which are heavily used in aviation.
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Table 1. Examples of aviation OOV words

OOV words Meaning
BLR Bangalore Airport
TFC Traffic
FL Flight Level
DSND Descend
SBOUND South Bound
FLT Flight
MAA Chennai Airport
6E Indigo Airlines
Al Air India
AAI Airport Authority Of India
ILS Instrumental Landing System
DVOR Doppler Very High Frequency Omni Range

Similarly all the airports names (IATA and ICAO call signs), aircrafts, instruments used in aviation have
specific call-signs and names (OOV words) and so does all the routes through which aircrafts traverse. These
are used symmetrically all over the world. These structured and OOV words are regularly used in social media
and in mainstream media to complicate the regular sentences more than ever. Structured English is a very
unconventional language that is usually spoken, written and used especially by a particular group of people (in
our case by people related to aviation). They generally refer to particular set of words and meanings but can
include longer-expressions and idioms.

4. The Problem: An Example

While dealing with numerous aviation posts and conversations, the MT software cannot understand what they
actually mean. Ultimately the MT software gives an output that is intelligible or poorly translated with the
structured words and OOV words un-translated and at best transliterated. The most common problem faced by
the MT software is that they cannot understand the sentences (source language, here English) that contain such
structured words and OOV words as they are generally not part of the training database. For example: A
conversation reads: “Sbound will be in risk. So we are heading towards MAA”. This means “Proceeding towards
south will be in risk. So we are heading towards CHENNAI AIRPORT”. If we are to translate the above
sentence using a standard MT software (Microsoft Bing-translate/Google Translate) we see that it does not
understand “Sbound” and so does not translate/transliterate it and considers “MAA” (aviation OOV word) as the
Bengali equivalent of mother and translates it to “MA” in Bengali, which is of course a wrong translation and

reads as: “Sbound (= T T | ©1 wwwvaT =7 e afdrw wifes 1
age-mtee =

& > C {r | & hips/fwww.bing.com/translator *

e ¢ ]

- X

“Sbound will be in risk. So we are heading
towards MAA"

55/5000

[ Bangla 'HEngﬁsh‘

"Sbound f<FE= T TR | O =T W
s aferc =Bie "

Fig 3. Inability of Microsoft Bing Translator to translate sentences containing aviation OOV words.

DOI : 10.21817/indjcse/2020/v11i5/201105102 Vol. 11 No. 5 Sep-Oct 2020 473



e-ISSN : 0976-5166
p-ISSN : 2231-3850 Saptarshi Paul et al. / Indian Journal of Computer Science and Engineering (IJCSE)

5. The Proposed Solution

A simple solution is to device a tool where such sentences containing OOV words, special characters and
structured words can be transformed into regular English sentences, before being fed into the translation
software, and thus can be understood by the MT software and in turn, be correctly translated. This tool can also
be used to create parallel Bilingual (Source-Target) databases through which MT systems can be trained to build
models capable of handling OOV words and such. This can be done by creating a database of such structured
words and OOV words along with their meanings. This database can be referenced and whenever such words
are encountered it can be replaced with the corresponding meaningful word in the sentence. This preprocessed
sentence can then be fed to the MT software for successful and fruitful transformation.

5.1 Methodology
Using Python Programming we aim to achieve the following:
1) Replace the OOV words used in aviation with their everyday in use general English equivalent/meanings.

2) To identify and remove special characters such as @,_.,# etc.The structured and OOV words are stored in a
database that is referred by the program.

5.2 Working of the program

Using Python the program is written so as to replace the structured and OOV words used in aviation with the
general English/MT understandable words so that the MT translators can easily understand them. A database of
such structured and OOV words along with their meanings is created. It is an open database where the process
of adding new words is a continuous process. In the database the words are separated from their meanings by
the delimiter ‘=". The ‘replace’ command replaces common in-short terms with their full terms. Moreover the
program also uses replace command to replace “#” (hashtags), “@” (at-the-rate), “ ” (under-score) and other
special characters. Taking the previous example the statement posted in social media by an aviation expert was
“Sbound will be in risk. So we are heading towards MAA”. Our program replaces it as “Proceeding towards
south will be in risk. So we are heading towards Chennai airport’ where the OOV term ‘Sbound’ in aviation
means going towards south and “MAA” means Chennai Airport and it is as stored in the database. The
“filename” gives the name of the file where terms are stored. We have used the “accessmode” as ‘read’
operation. The program takes the input data (containing hashtags, under-score etc) using the “input()” function.
The “strip()” function eliminates the hastags(#).The “replace()” function replaces the structured and OOV
words with the equivalent machine translatable meaningful words. The ‘tramslator’ library in the python
program is added so as to translate the terms to their common meanings. The “split()” function splits the string
into tokens. The Solution has been provided in the program through a simple approach, we have taken the help
of manually prepared data database, to detect type of noise (special characters, OOV words) and replace them
with corresponding meaningful words that can be easily translated by MT software.

6. Results and Output
6.1 As a preprocessing tool for direct input in MT Software:

Continuing with the previous example as shown in fig.3, we feed the same sentence to our proposed software
and the output is: “Proceeding towards south will be in risk. So we are heading towards Chennai airport”

| & *Python 2.7.15 Shell* 8 Y [o[m] %)

- - I B ] L . o
“File  Edit Shell Debug Options Window Help

Python 2.7.15 (v2.7.15:cal7%a3ea3, Apr 30 2018, 16:30:26) [MS5C v.1500 &4 bit (AMD&4) ﬂ
] on win32

Type "copyright™, "credits™ or "license()" for more information.

>

RESTART: D:\Python\test.py
Welcome

Provide Input below or print exit or EXIT to end script

Sbound will be in risk. So we are heading towards MAA

Proceeding towards South will be in risk. 5o we are heading towards Chennai Airport

Provide Input below or print exit or EXIT to end script

Fig 4. Input and output of our software for the said example
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Now, on providing the above output to Microsoft Bing, the translation is as follows:

&« > C O & httpsy//www.bing.com/translator B ¢
[ English (dstecied) ] [Bang= |

i =

Proceeding towards south will be in risk.
So we are heading towards Chennai
airport‘

83/5000

™

| Bangla v | ‘ English |

n=piel Tt Sre@= oe Jf<wa e
TR | OIS SM=AT B8 A==
s -

Fig 5. Proper translation by Microsoft Bing Translator on input from our proposed s/w.

Here we see that Microsoft Bing Translate has been able to translate the sentence correctly, from English to
Bengali keeping the meaning intact which is:

“GiRRIF i AT 2 JfFF A&y 7I@T SR AHIAT GFR FwEIT=n77 o nfew)

This tool can and is being used as a preprocessing tool to get correct results from commercially available MT
systems, but one of the capabilities of this tool lies in its ability to assist in the creation of English (Source) to
target language bilingual corpus for the aviation domain.

6.2. As a tool for creating Bilingual Corpus:

The tool can be used to assist in the creating of any bilingual corpus (English- target language). Currently it is
being used to create English to Bengali Corpus for the aviation domain. The aviation data / sentences collected
from various sources are being directly fed into the tool to get regular English sentences which are then placed
as the source language and then the appropriate Bengali sentences (target language) are created and placed in the
corresponding column. This application can be extended to any other Target language .The snapshot of the
corpus is provided in Fig 6 to give an idea of the application of the software as a corpus-creation assistance tool.
This Bilingual Corpus can in turn be used to train any SMT / NMT system.
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\ H9-¢-&F s corpusdsx - Microsoft Excel - g X

Home l Insert Page Layout  Formulas Data Review  View =0 ¢

@ -
= [ - | | Ba B
B 4 \Calibi -ln -] gg'i General . E Ej j @ ;*]"“" ; ﬁr ﬁ
- . Delete - -
Paste B 7 U~ oy = = ||| § - =0 .00 Conditional Format  Cell e Sort & Find &
- J [ — [ A|[E==EE [ e ” e "II Formatting * as Table » Styles = th Format ~ || 2~ Fitter» Select~
Clipboard " Font Fl Alignment {F] Number {F] Styles Cells Editing
A3 @ fe O9R v
; A I B Lfz
3190|Z00M AIR has made survey of TEZPUR airport T 419 O A e SEE
3191/Z00M AIR has started UDAN flights between KOLKATA and TEZPUR T 419 PeTspiol 492 (OF°](9 HIK] GO BGIA 5i $EE
3192|Z00M AIR inaugural service used a 50 seater CRI200 JET TN IS Cigdl THEAis co G Prafgm@moo @6 927 F6E
3193(Z00M AIR is expecting delivery of its third aircraft by MAY 9 471 O3 9919 SIOIEITIGn @ JoT Hfeszt shd $3E
3194|Z00M AIR is offering free meals T Y1 A 4_E {3 T
3195/Z00M AIR s the 12th cartier in the domestic aviation market OPiTg RATABITAT 6 T3 9719 307 IS
3196/Z00M AIR is the youngest airlines in india T4 4714 1009 A4IAod [{uameg

3197|Z00M AIR is to provide connections to metro cities at affordable rates I8 <4313 W3 §IeTH U@ (G Atheft 7 g SRR 30

3198[Z00M AIR operates CRI200 aircrafts T8 4713 Prears 200 SrSEIYS ASHIoT 96

3199|Z00M AIR plans to connect tier2 and tier3 cities EG FF JFHEIER 8 o HiER FReEE @ R ﬂﬁﬁ?ﬂm
3200(Z00M AIR plans to have more then five aircraftin its fleet EGl e ERERELiERE Kl mﬂﬁm@ﬂ GEIEIEIE ’Iﬁﬁﬂm
'3201{Z00M AIR plans to operate daily flights to JORHAT and SHILLONG T 973 &R0 932 FeR 9 Gl Sod el $3F AR 39w
3202|700M AIR plans to operate flights to connect DELHI BRI EES Trid Tt o) Suid 5 F317 A& ey
3203|Z00M AIR plans to start operations from MAY 1 FREERLINGRLIG] HERGRIEE ERIEETHIEE (¢

3204|700M AIR recently added DURGAPUR and TEZPUR to its destination I <313 57210 2+ii*}3 43 (O&rj3Ts O 3973 @ 362
3205|Z00M AIR sets itself apart from other LCC T I AT AR /0 [ 3T T A

3206|200M AIR will take delivery of its second aircraft in early APRIL T 998 it 5o ofF e SrorerarEl Afoaed F1

'3207|200M AIR will connect cities like JABALPUR RANCHI and SURAT 9 IR T S 992 {6 70 1550 7ege F90

3208|200M AIR will connect PUNE daily FEREIE gfefm SRV EEES]

3209|200M AIR will introduce international flights at cheaper rates FEEREELIG] EGITOP BT REGES

3210|700M AIR will operate from DELHI airport T4 4714 i Reewe @ #Epe $96

3211|Z00M AIR will serve food to all its customers gy 19 O 79 JiTFmd 4m AT FIR

3212|Z00M AIR yesterday flew its inaugural flight from DEL
-4+ ¥ Sheetl /‘Sheet? / Sheets /¥

TH 313 01 G349 QTS O1F Sraigdl Beid e

Fig 6. Bilingual aviation Corpus formed with help of the preprocessing tool

7. OOV Sentences Sources
Gathering aviation related structured and OOV words and their meaningful translations in English language
from dependable/genuine sources is a tough work. We have referred official publications from:
1. Airport Authority Of India (AAI) - Manual of Air traffic Services [AAI-Reports, (2020)]
2. Directorate General of Civil Aviation, (DGCA) manuals and accident/incident reports [DGCA-reports,
(2020)]

3. International Civil Aviation Organization (ICAO) reports on safety/incidents. [ICAO Air Safety Reports,
(2018)]

4. National Transportation safety board-Aviation accident data summery [NTSB aviation database, (2018)]

Also data from NASA-ASRS [ASRS Report Sets, (2019)] incident reports, aviation newsletters and aviation
related blogs has been included.

8. Conclusion

Preprocessing source language sentences (for technical domain such as aviation) to normalize them before being
fed into MT system for direct translations is a logical step. Till now, there has been no preprocessing software
for a specialized domain such as aviation and aero-space. The above software can be used to assist in the
creation of English (Source) to any target language parallel bilingual corpus. It is not only a pre-processing tool
for corpus creation but also a standalone tool that can be used to normalize English aviation sentences before
being fed into any standard off-the-shelf translation software and get better translation quality.

9. Future Works

The monolingual database used in the tool is an open one and as we come across new OOV words, we can keep
on updating it. To give the software a better interface and the ability to link with standard MT systems are
planned for the future.
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