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Abstract—The Gujarati language is primarily spoken by
Gujarati people living in the state of Gujarat, India. It is the
medium of communication in the state of Gujarat. In the
Gujarati language, ‘rudhiprayog’ i.e. idiom is a very much
popular form of expression. It represents the real flavour of the
Gujarati language. The idiom is a group of words saying one
thing literally but means something else when we explored it in
context. Like Gujarati verbs, idioms can be written in many
forms. Due to different morphological forms of the same
Gujarati idiom, Gujarati idiom identification is a challenging
task for any machine translation system (MTS). Accordingly
many forms also make idiom translation more complicated. In
the current paper, Gujarati idioms in their different inflected
forms are collected, analyzed and classified based on ending
words. After classifying idioms, their base or root forms are
identified. Base idiom form and their possible idioms forms are
morphologically analyzed and rules are generated based on the
relationship between base form and possible inflected forms of
idioms. These rules are used to generate possible idiom forms
from the base idiom form. Gujarati idiom in any valid inflected
form can be dynamically detected from the Gujarati input text
using the proposed novel morphological analysis based approach.
The results are encouraging enough to implement the proposed
model of rules for natural language processing tasks as well as a
machine translation system for Gujarati language idioms.
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I.  INTRODUCTION

Gujarati is the official language of Gujarat state of India
and also recognized by the constitution of India. Gujarati is
the Indo-Aryan branch of the Indo-European language family.
It is spoken by more than 46 million people. Most of the
people speaking Gujarati live in the Gujarat state. Also
Gujarati communities spread in the UK, USA and all around
the world. Gujarati language is used in newspapers,
magazines, television, education, business, communication
and in all type of media. Gujarati is written using the
Devnagari script. In Gujarati language, two numbers singular
and plural are used. Three genders masculine, feminine and
neuters are used. Three cases nominative, oblique and locative
are used. A Gujarati verb corresponds with a person, number
and gender. These all are marked by suffixes attached to the
verb root. These make Gujarati inflection fairly complex
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A. Gujarati Idioms

Gujarati idioms are used in many forms for day-to-day
communication in Gujarati language. Idioms are used by
Gujarati people for expressing feelings and thoughts. Machine
translation of Gujarati idioms is important for the
communication with the other non-Gujarati people. Idiom is
the phrase whose collective meaning is not the same as literal
meaning of its individual words. Gujarati idioms like any
other language idioms cannot be translated literally.

B. Gujarati Idioms with Static Forms

Static idioms are the idioms where its different inflected
forms are not possible. Static idioms can have only single
form in Gujarati language. For example, 556s1] wHlR
‘akkalano othamira’ (i.e. stupid) is the idiom in which other
inflected form of idiom does not make any sense. Another
Gujarati idiom example is A€l WWLS) ‘edino akhado’ (i.e.
very lazy) where other inflected and valid idiom forms are not
possible.

C. Guijarati Idioms with Inflected Forms

Inflected idioms are the idioms where its different
morphological forms are possible. Infected idioms can be used
by its different forms in the sentence. Inflected idioms are
generally ended with Gujarati inflected verb form. Inflection
can be applied on the last word of idiom that is usually base

verb form. For example, §142 HIR ‘phacara mara’ (i.e. to
disrupt) is the base form of idiom. Its various inflected forms

like §142 H1rd] ‘phacara maravi’, §112 HRl ‘phacara mari’,

§142 HIZlA  ‘phacara marine’, §142 HRAIMI ‘phacara
maravamam’ are possible in the Gujarati sentence. Inflection

is applied on the last word of base form i.e. on word HI2 here.

Another example, uw2sl AW “khatako rakha’ (i.e. keep in
mind) is the base form and its possible forms used in the

sentences are W25l AW ‘khatako rakha’, wesl AWl
‘khatako rakhava’, wWesl AWML ‘khatako rakhavama’,
Wesl _Awdl ‘khatako rakhavo’, Wesl AWl ‘khatako rakhi’,
uwesl AUl “khatako rakhine’, W2sl RUAWEL  ‘khatako
rakhela’, W2sl RAWEl  ‘khatako rakhelo’, W25l UM
‘khatako rakho’, W2sl 2Aul ‘khatako rakhyo’; Inflected
forms are applied on the last word LW ‘rakha’ here.
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D. Stemming of Idioms

Stemming is the important process in natural language
processing. The purpose of stemming is to standardize words
to their common base form. Stemming removes the affixes of
the word to get the root word or base word or stem word
[4][5][6]. For example, §lU2 HIRd] ‘phacara maravi’, §L1UR

YRl ‘phacara mari’, §L1U2 Yyl ‘phacara marine’ are various
inflected idiom forms used in the sentences; stem/base form of

these idioms form is §ld2 HIR ‘phacara mara’ (i.e. to disrupt).

Another example, Wesl AW 'khatako rakha' (i.e. keep in
mind) is the stem/base form of various inflected idiom forms

like W25l RAWdl ‘khatako rakhava’, Wesl UWAIHL
‘khatako rakhavama’, W25l Uwd) ‘khatako rakhavo’, U2 s\
AWl “khatako rakhi’, W5l Uuilel “khatako rakhine’ etc. So

SR HIR  ‘phacara mara’ (i.e. to disrupt) and wesl AW
'khatako rakha' (i.e. keep in mind) are the stem form of
idioms. This stem/base form is stored once in the idiom
database to recognize the idioms from the input text. Using
this stem form, other inflected idioms forms can be generated.

The rest of the paper is organized as follows: Section 1l
represents the literature review related to Gujarati idioms
translation and its identification from the Gujarati text; Section
Il covers the methodology including idioms data collection
and the steps of proposed model; Results and analysis are
discussed in Section IV; finally conclusion, limitations and
future work are discussed in Section V.

Il. RELATED LITERATURE REVIEW

Various machine translation system projects have been
carried out, especially for the English idiomatic text. Few
projects have been taken out for non-English languages
containing idioms.

Microsoft Translator and Google Translate are machine
translation systems support Gujarati language translation also.
Microsoft Translator [7][8] and Google Translate [9][10] use
Microsoft cognitive services and Google Neural machine
translation system respectively. Both machine translation
systems are very much accepted but failed in the correct
translation of Gujarati idiomatic text.

Authors [11] employed a GldTra for translating only
Guijarati bigram idioms into English language. They used
dictionary based approach for identifying Gujarati idioms
from the input text. They focused bigram idioms to test their
approach. Other forms of bigram idiom cannot be identified.

Modh and Saini [12] discussed various machine translation
approaches for the Gujarati language. The researchers have
implemented a context-based Machine Translation System
(MTS) for translating Gujarati bigram and trigram idioms into
the English language [13].

Researchers [14] experimented n-gram model and used
IndoWordNet for getting synonyms of surrounding words of
particular idiom. They also exercised various context windows
sizes in the case of ambiguity in finding meaning. They also
worked on diacritics and suffix based rules [15].

Vol. 13, No.4, 2022

Muzny and Zettlemoyer [16] applied a supervised
approach for the automatic identification of English idioms
from the corpus of Wiktionary multi-word definitions. They
claimed 65% precision level of accuracy.

Verma and Vuppuluri [17] experimented with the
combination of dictionary knowledge and web knowledge for
English idiom identification. Authors claimed their approach
as language as well as domain-independent. They also
accepted about non-availability of the meanings of idiom
phrases.

Hubers et al. [18] studied on whether the age and
emigration length affects the knowledge of idiomatic
expressions in the Dutch language or not. They concluded that
emigration length negatively affects emigrant idiom
knowledge.

Kessler and Friedrich [19] experimented on 9-to-10-year
old children whether children can predict idiom-final words.
The authors concluded that children rapidly activate multi-
word units for idioms and decompose them only after a short
delay.

Bakir and Umbu [20] studied American Pie movie script
and analyzed the typology of idiomatic expression and
contextual meanings of English idioms. Ramadhan et al. [21]
prepared a report on the adoption of English movies in
learning English idioms for English undergraduate students.

Based on this literature review and study, researchers
dealing with idioms face problems in accurate understanding,
identification and translation of idioms. Very less work is
done especially for the analysis and translation of Gujarati
idioms. No researchers have tried to recognize Gujarati idioms
from the Gujarati inputted text. No researchers have analyzed
various idiom forms of Gujarati language.

The paper focuses on the study of Gujarati idioms and its
various forms used in the sentences. The scope of this paper is
to generate rules from the analysis of Gujarati idioms
collection with their possible forms and implementing these
rules in the algorithm for finding all types of Gujarati idioms
within inputted Gujarati text. This implementation helps in the
simplification and translation of Gujarati idioms to any
language in the world.

I1l. METHODOLOGY

Different Gujarati idioms are collected and categorized on
the basis of static idioms and inflected idioms. Inflected
idioms are again sub-categorized on the basis of different
ending words. On the basis of analysis of collected Gujarati
idioms, rules and base forms of idioms are generated. All base
forms of idioms are stored in the idiom database. Finally, the
idiom database and these rules are used in the dynamic
generation of different forms of the same Gujarati idiom. This
dynamic idiom generation helps in identifying all Gujarati
idioms from the inputted text.

A. Data Collection

Overall 3410 distinct Gujarati idioms are collected from
different Gujarati language sources [22][23]. From these
idioms, 6047 valid different Gujarati idiom forms are
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collected. For example, W25l 2Uwd)l ‘khatako rakhavo’
idiom is collected; its distinct and base form is W25l AW
‘khatako rakha’ (i.e. keep in mind). From the base form, many
inflection forms are possible by adding suffixes and diacritics
but valid inflected forms used in Gujarati language are wesl
RAWdl ‘khatako rakhava’, W25l AWd) ‘khatako rakhavo’,
uRes) AWl khatako rakhi’, Wsl UAv{lel “khatako rakhine’,
uRes) AUWEL ‘khatako rakhelo’, W25l AWl ‘khatako rakho’,
Wesl AV ‘khatako rakhyo’ etc. These inflected idioms are
analyzed with their different possible forms for the derivation
and finalization of the stemming rules for idioms. Base forms
of all idioms are stored in the idiom database for further
processing.

B. Idiom Classification

By analyzing the idioms collection, it is found that the
idioms can be classified by three ways: (1) n-gram wise where
n=1to 9 (2) m-meaning wise idioms where m=1 to 7 (3) Static
idioms and inflected idioms. In this paper, third classification
is focused to generate the idiom identification rules. Static
idioms are the idioms where only single idiom form is
possible and therefore stemming is not appropriate. Inflected
idioms are the idioms where various idiom forms from the
base form can be generated. In the current paper, inflected
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idioms are analyzed. Various idioms with its inflected forms
are analyzed to derive stem or base word form of particular
idiom.

Table | shows the two types of idioms and its count. Static
Guijarati idioms count is 215 and inflected Gujarati idioms
count is 5832. Static idioms are the idioms where only single
form of idiom is possible so stemming is not meaningful
whereas inflected idioms are the idioms where stemming can
be applied to derive base form or stem word. Inflected
Gujarati idioms are usually ended with verb forms. This base
verb form can generate other inflected verb forms of idioms
by adding suffixes. For example, §LUR YIRdl ‘phacara
maravi’, §142 Yyl ‘phacara mari’, §lU= YRl ‘phacara
marine’ are the inflected idioms; it is ended with the different
verb forms of HIX ‘mara’; so base form of these idioms is
§1UR HIR “phacara mara’.

Inflected idioms can further be classified on the base of
end words. Inflected idioms can be of four categories on the

base of end character(s) or word. (1) Idioms end with d ‘vum’
(2) Idioms end with dl “va’ ordi ‘vam’ (3) Idioms end with
dl ‘vi’ (4) Idioms end with dl ‘vo’. Table Il shows these four
categories of idioms and their counts.

TABLE I. TYPES OF GUJARATI IDIOMS WITH REFERENCE TO STEMMING
Sr. No. Types of Idioms Count Remarks
Not possible to derive stem/base word.
Only single form of idiom is possible.
No similar structure in idioms.
o Example AEls] MW 1S\ “edino akhado’ i.e. very lazy,
1 Static idioms 215 o 1RH) YU “baramo candrama’ i.e. animosity,
LS| dlesil Yo ‘adi vatani dhula’ i.e. fruitless work,
wl3dl MM o UlelRdl Hdl ‘odhava abha ne patharava dharati’ i.e. very miserable situation,
3li&e} AN Ylitst ‘ganthanum gopicandana’ i.e. at own cost
Stem word or base form can be derived.
Other idiom forms can be generated from the base form.
Idiom is usually ending with the base verb form.
2 Inflected idioms 5832 Example
SRR HRd) ‘phacara maravi’=> §LUR HIR ‘phacara mara’
25| AW *khatako rakhavo’> W25\ AW 'khatako rakha’
Here §14R HIR phacara mara’ is the base form of idiom §lU2 Hirdl ‘phacara maravi’ and HIR ‘mara’ is verb form.
Total 6047
TABLE II. INFLECTED IDIOMS WHERE STEMMING CAN BE APPLIED
Sr. No. Inflected Idioms end with the word Count Example
1 %/um' 2534 30lg wig ‘gothum khavum’ i.e. make a mistake
2 dlOR di 741 W |5S1 dlddl “akada vavava’ i.e. planting the roots of animosity
‘va' ‘vam’ ldi «lluidi ‘jhavam nakhavam’ i.e. to boggle
3 C\{}I 1370 w{w 6] “ankha tharavi’ i.e. to be satisfied
4 ‘q\}o, 1187 ulull w4l &ld) ‘kholo khali hovo” i.e. to be childless
Total 5832
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Category 1 Idioms end with word g, : Al idioms end with
word 4 are studied and can be further classified as shown in
Table 111; Idioms end with word QCJ, are 18, idioms end with
word 59, are 68, idioms end with word 51q, are 2, idioms end
with word Wd are 133, idioms end with word WId are 36,
idioms end with word 2ld, are 52 and so on. Corresponding
base form of these idioms are derived as 2d, Y, 345, AW,
Wlid, €131 and so on. Table 11l shows a snapshot of partial
data for the sub-categories of idioms end with word .

Vol. 13, No.4, 2022

Category 3 Idioms end with word dl: All idioms end with
word dl are studied and can be further classified as shown in
Table V; Idioms end with word ddl are 3, idioms end with
word &d] are 33, idioms end with word ¢4l are 5, idioms end

with word 2l are 21, idioms end with word tdl are 27 and
so on. Corresponding base form of these idioms are derived as

2d, 4d, Vlle, £d, ¢id and so on. Table V shows a snapshot
of partial data for the sub-categories of idioms end with word

dl.

TABLE Ill.  SNAPSHOT OF PARTIAL DATA OF IDIOMS END WITH THE WORD
q ‘vum’

Sr Iqioms end Count Base or stem

No. with the word word derivation

1 Ag ‘evum’ 18 g ‘evum’> A ‘eva’

2 59, ‘kavum’ 68 454, 'mukavum’> 4 ‘muka’

3 519 ‘kaavum’ 2 Y5l ‘sukavum’> Y5 ‘suka’

4 W4 ‘khavum’ 133 Auq ‘rakhavum’> 21U ‘rakha’

5 Wliq ‘khaavum’ | 36 ulq ‘khavum’-> Wld ‘khava’

6 alq, ‘gavum’ 52 d1lq, ‘lagavum’> @19l ‘laga’

7 U, ‘chavum’ 10 4, 'racavum’> ¥ 'raca’

8 U1, ‘chaavum’ 1 9l ‘guncavum’> U ‘gunca’

9 64 ‘chhavum’ 6 Y84 ‘puchavum’ > Y8 ‘pucha’

10 %q ‘javum’ 289 W[%q ‘anjavum ‘> Ai%d ‘anjava’

TABLE V. SNAPSHOT OF PARTIAL DATA OF IDIOMS END WITH THE WORD
dlwre

Sr Idjoms end Count Base or stem

No. with the word word derivation

1 ddl “tavi’ 3 2ddl ‘jitavi' > ‘ita’

2 2ldf] ‘thavi’ 33 ad] ‘thavi'> d ‘thava’

3 el ‘davi’ 5 uiledl ‘khodavi’ >Uile, ‘khod’

4 2l ‘devi 21 2dl ‘devi> td ‘deva’

5 gdl ‘dhavi’ 27 o4itd] ‘bandhavi'> Wit ‘bandha’

6 udl ‘pavi’ 32 Yjudl ‘campavi’ Ui ‘campa’

7 wdl ‘bavi’ 4 gloid] ‘dabavi’ >£104 ‘daba’

8 Ydl ‘mavi 12 Ud] ‘ramavi'>M ‘rama’

9 ] ravi 269 HIRd] ‘maravi'>HIR ‘mara’

10 | ddl‘avi 58 uildd] ‘kolavi’ > W& ‘khola’

Category 2 Idioms end with word dll or di: All idioms end
with word dll or i are studied and can be further classified as
shown in Table IV; Idioms end with word 2dl are 1, idioms
end with word 2dl are 6, idioms end with word 2di are 2,
idioms end with word &dl are 4 and so on. Corresponding
base form of these idioms are derived as Yo, U2, dled, Gle
and so on. Table IV shows a snapshot of partial data for the
sub-categories of idioms end with word cll or .

Category 4 Idioms end with word dl: All idioms end with
word dl are studied and can be further classified as shown in
Table VI; Idioms end with word sdl are 138, idioms end with
word Udl are 51, idioms end with word Hdl are 19, idioms
end with word 24l are 183, idioms end with word ddl are3l
and so on. Corresponding base form of these idioms are

derived as ULS, 51U, %14, &2, Wd and so on. Table VI shows
a snapshot of partial data for the sub-categories of idioms end
with word dl.

TABLE IV.  SNAPSHOT OF PARTIAL DATA OF IDIOMS END WITH THE WORD
dl ‘vA’ or dl ‘VAM’

Sr Id_ioms end Count Base or stem

No. with the word word derivation

1 Al ‘jhava’ 1 YAl ‘sujhava'> 4 ‘sujha’

2 2dl ‘tava’ 6 yeedl ‘palatava’ > U€e ‘palata’

3 2d| ‘tavam’ 2 dledi ‘vatavam'> dled 'vatava’

4 &dl ‘thava’ 4 Bledl ‘uthava’> BL6 ‘utha’

5 &dl ‘thavam’ 4 Gledi ‘uthavam’> G156 ‘utha’

6 Sdl ‘dava’ 57 Blsdl ‘udava’> GLS ‘uda’

7 sdi ‘davam’ 32 usdi ‘padavam’> US ‘pada’

8 @dl ‘dhava’ 12 sledl ‘'kadhava'> 5lé ‘kadha’

9 8ldl ‘nava’ 11 dRldl ‘ganava’> I8l ‘gana’

10 d| ‘thavam’ 16 dl ‘thava’> 4d ‘thav’

TABLE VI.  SNAPSHOT OF PARTIAL DATA OF IDIOMS END WITH THE WORD
dl *vo’

Sr Idjoms end Count Base or stem

No. with the word word derivation

1 sdl ‘davo’ 138 U154l ‘padavo’ S ULS ‘pada’

2 Ul ‘pavo’ 51 51U *kapavo’> 51U ‘kapa’

3 Yd) ‘mavo’ 19 o1yl ‘jamavo’>%IH ‘jama’

4 4 ‘ravo’ 183 @2d) ‘bharavo’>®R ‘bhara’

5 qd) “lavo’ 31 Wdd) ‘kheavo’>Wd ‘khela’

6 adl ‘levo’ 27 ad) ‘levo'> @d ‘leva’

7 qd) ‘vavo’ 139 1dd) ‘avavo’>¥Id ‘ava’

8 U ‘savo’ 11 Ui ‘khasavo'> W3 ‘khasa’

9 €ldl ‘hovo’ 39 &ldl ‘hovo'> €ld ‘hova’

10 adl ‘lavo’ 53 alnd) ‘dholavo’> @191 ‘dhola’
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C. Rules Derivation [for Dynamic Inflected Idioms 23 Base idiom+2' Wesl AW | wesl i
Generatlc_m from the bas-e form] _ _ 24 Base idiom+ > +e+o [ Ul | wWedl AWl
- By studylr_lg apd analyzing all four categories of inflected 25 Base idiome S+ e\ vz v | vzl adl
idioms specified in Table Il to Table VI, base forms of all -
idioms are collected. Further, by detailed morphological | 26 Base idiom+2'+'d'+ol WeslAW | weslAudl
analysis and using reverse rules generation process, rules are 27 Base idiom+>-+'a+ Wesl AW | wesl Andl
defined to generate various idiom forms from the given base S
A s . 28 idiom+ S +q'+
form of particular idiom as shown in Table VII. Base 'd'omi vy . meslam | wedl zuﬂqf
. . 29 Base idiom+ 2 +el+g 4! VRSIAW | WSl AU
Table VII shows the collection of rules for generating oY 3 ol
dynamic inflected idiom forms from the idiom base form by | *° Base idiom+'o+'d'+'o Uesiziu | vestziud
adding diacritics as well as different suffix characters. For | 31 Base idiom+cl' ueslAwW | wesluul
example: W25l AW “khatako rakha’ is the base idiom form [ 3, Base idiom+cl'+'8" wWeslAwW | wesl vl
as per Rule 1. As per rule 2, second inflected form wag 33 Base idiom+ L+ e +ol WSl AW | wes) 2ulal
_AWAL  ‘khatako rakhava’ can be generated by adding suffix — : -
o L o . 34 Base idiom+cl'+el+ o1+ wWeslAwW | wesl gAvldi
d' and diacritics 'ol' to base idiom W2sl UM  ‘khatako —) 1 1 SETE
rakha’. As per rule 3, third inflected form W5l JUwdi | *° Base idiom+ol+d+ WeSIRIM | Wesleivld
‘khatako rakhavam’ can be generated by adding suffix 'd' and | 36 Base idiom+cl+el'+g’ weslAu | uweslAuilg
two diacritics 'ol', ‘&' to base idiom WSl AW ‘khatako | 37 Base idiom+'cl'+el'+'g'+'5! wWeslAW | weslAvlg
rakha’. similar way using remaining rules overall 43 different | 35 Base idiom+ L+ + 1+ + vl AW | wes) 2uildl
inflected idioms forms can be generated. All other inflected 29 —— o wea ol | viedl aval
i ALed. ool
idioms forms can be generated by adding different character ase diom : :
‘va'd ‘ya’el ‘na’d ‘la’ ¢ ‘i’ aswell as by adding different | *° Base idiom+'+A+ol+o ueslAW | wesl ul
diacritics as shown in Table VII. 41 | Baseidiom+'g U+’ ueslAu | w2l Ay
42 Base idiom+''+d'+'g'+'0 wWeslAW | wesl v
TABLE VII. RULES TO GENERATE POSSIBLE FORMS OF IDIOMS FROM THE —
BASE IDIOM 43 Base idiom+'Q"+ '+ WaslAW | wesl il
Rule N Inflected idiom Rules definitions specified in Table VII are applied on the
Rules Definition Base form . . e
No. forms base idiom form to generate all possible idiom forms
1 Base idiom wWeslAw | wes wu dynamically. These rules help in searching any inflected idiom
— form available in the input text.
2 Base idiom+'d'+ol WeslAW | WeslAwdl
3 Base idiom+'d+'o L'+ WA AU | Wesl Al D. 1diom Database Creation
4 Base idiom+'d+ oI+ H+0L V2512 | Wesl AwdlML Database of idioms is mainly required to store the distinct
— - - base form of idiom and its simplified Gujarati meaning. Idiom
5 Base idiom+d+ol+H+ol+d | WeSlAW | WRSLAWAML | gatabase is created with idiom column and other related
6 Base idiom+'d'+c1' WeslAW | weslAwdl columns like Gujarati meaning, English meaning etc. Static
7 Base idiom+'d'+" V2SR | wesl g idioms are having single form so they are stored in idiom
— = : column as it is. For inflected idioms, their base form is stored
8 Base idiom+'d'+g'+" US| w2l Aug once in the idiom column. Gujarati meaning column stores the
9 Base idiom+cl'+'\" WeslAwW | weslAwdl meaning of particular Gujarati idiom in simple Gujarati words.
10 Base idiom+cl' WeslAW | weslAul E. Proposed Model
11 Base idiom+ol'+7" weslAu | weslAul Fig. 1 shows the algorithm steps for the proposed model.
12 Base idiom+'ol+ A+ uiesl v ui2sl UMY Step-1: Input the Gujarati text OR Input the file with encoding format
13 Base idiom+ol+d’ WRslAW | WeslAwld UTF-8
14 Base idiom+c L+ ol wWeslAW | wes 2wl Step-2: Apply preprocessing steps on it
- N " 2.1:Remove extra spaces from the both end of text
15 Base idiom+cl+d' oL+ WeslAwW | wesluuwldi , . :
2.2:Remove all whitespace spaces in between the text
16 Base idiom+ol+'a'+ 1 veslw | wesluuidl 2.3:Remove special characters (\, “<>.?2;: 1)
17 Base idiom+ol+'d'+g+'! wWeslAW | wesl 2Auig, Step-3: Tokenize the words of input text
18 Base idiom+c I+ +0)’ wWesl 2w wWe sl uidl Step-4: Search idioms from the input text by implementing rules generated
— in Table VII and comparing with idiom column of idiom database.
19 Base idiom+*1 w2slAW | sl vl Step-5: Display result (all idiom forms detected and replaced with Gujarati
20 Base idiom+c1'+el'+0" wWeslAwW | wesluuild meaning)
21 Base idiom+'g’ weslAw u2sl Ay Fig. 1.  Algorithm for the Proposed Model.
22 Base idiom+'g'+'5" wWeslAW | wWesl Ay
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Input is the Gujarati idiomatic text that may contain any
number of Gujarati idioms. Output will be the Gujarati text
without any idiom. In the output text, all idioms will be
replaced with the value of Gujarati meaning column. Other
Guijarati text will remain as it is. Output is nothing but
Guijarati text without any idioms. For example,

INPUT TEXT= 518 Ul SIHHI SRIZ HRAL A dedl

deld . ‘ko'i pana kamamam phacara maravi e teno
svabhava che’.

FINAL OUTPUT= S16 UL SIHHI dAHi HSYRL olwd]

A dell Weld . *ko'i pana kamamam vacamam adacana
nakhavi e teno svabhava che’.

IV. RESULT AND ANALYSIS

Overall 7400 different idiom forms were entered as input
text. Input text may contain one or more idiom phrases.
Output results were obtained. The correctness of output results
was verified by the two linguists with Gujarati mother tongue
and doctorate degree in Gujarati language. The proposed
model was able to detect all inflected idiom forms present
within Gujarati text successfully. The input text is nothing but
the Gujarati idiomatic text using any inflected idiom form and
the output shows the replacement of Gujarati idiom with
simple Gujarati meaning of the particular idiom. For example;

Example 1:
INPUT TEXT=W25] 2Auidl vies) Auil
‘khatako rakhava khatako rakhi’

FINAL OUTPUT= 516 dld WRAGWR Ui JAvd] S8
dld GRAIGR L leH Awd].

‘ko'i vata barabara dhyanamam rakhavi ko'i vata barabara
dhyanamam rakhavi’.

Example 2:

INPUT TEXT= [Cailefla02) 4@y HI2 Wes) Awd)

eI wWa B, ‘vidyarthi'o'e abhyasa mate khatako rakhavo
jaruri bane che’.

FINAL OUTPUT= [QalleR) 4ol HIR SIS dld

WRAIGR Yl AWd] %3] W B, “vidyarthi'o'e abhyasa
mate ko'i vata barabara dhyanamam rakhavi jaruri bane che’.

For understanding, Wes$) UV ‘khatako rakha' (i.e. keep in
mind) is the base form of idiom. Its many inflection forms are
possible by adding suffixd 4 <« @ ¢ and/or by adding
different diacritics. But only valid different forms are given
for testing like W25l AWML W25l UMAIHL, WSl Uwd],
usl AUl wesl Avild, wesl AW, wWesl AL wWesl
AUG], Wesl AV, Wesl gAvAL Wesl AVL); Proposed
algorithm detects all the inflected forms of base form idiom
sl AW and so algorithm displays the output as Gujarati
meaning of idiom as 518 did WRIMR Rl AW Other
Gujarati text will remain as it is in the output. Table VIII
displays Output text for the given Input text. Output text is the
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same Gujarati meaning for any inflected idiom form of the
same base idiom.

TABLE VIII. DIFFERENT INFLECTED FORMS OF IDIOM AS INPUT AND
CORRESPONDING OUTPUT

Output text
SrNo. | Inputtext (Gujarati meaning)
1 W25\ AW khatako rakha'
2 W2 5] :AWdl ‘khatako rakhava’
3 U2 5] AWML ‘khatako
rakhavama’
4 W25\ 2Awd) “khatako rakhavo’
5 w251 2Au{] “khatako rakhi’ S8 dld WAMR LAl
6 w2s) 2Au{lA ‘khatako rakhine’ Avid]
‘ko'i vata barabara
7 Ui s\ AW *khatako rakhe’ dhyanamam rakhavi’
8 W25\ AL ‘khatako rakhela’
9 W25\ 2AWE) “khatako rakhelo’
10 w25\ AV ‘khatako rakho’
11 We s 2AuL “khatako rakhya’
12 we sl A “khatako rakhyo’
13 SR HIR ‘phacara mara’
14 §142 HId] ‘phacara maravi’ .
9|
15 §142 HI13] *phacara mari’ C\{;;glm?ﬁ;;;ﬁﬂ
16 §142 1134 ‘phacara marine’ nakhavi’
17 $14R HIRAIMI “phacara
maravamam’
18 @22\ dl2 ‘bhangaro vata’
19 @22 d12] *bhangaro vati’
- 99Ul dld yed] sdl
20 @i212) dled) ‘bhangaro vatavo’
- ‘chhupi vata khulli karavi’
21 @212\ dI&) “bhangaro vatyo’
22 @221 d1la “bhangaro vatine’

Features of proposed algorithm are as follows:

1) Applied algorithm is domain independent. Proposed
implementation detects all Gujarati inflected idioms used
anywhere in the input text and replaces all Gujarati idioms with
simple Gujarati meaning.

2) Proposed model stores base form of inflected idiom in
the database as single record. For example base form ISR
dle ‘bhangaro vata’ (i.e. disclose a secret) is stored in the
idiom database once, but it is used to generate all possible
forms of the same idiom like &2 4l ‘bhangaro vati’,
@221 dledl “bhangaro vatavo’, #2121 dl2l ‘bhangaro
vatyo’, 8212 d1Zlel “bhangaro vatine’ etc.

3) Dictionary based approach is applied for searching
static idioms from the input text because static idioms are
having the single possible idiom form. No rules are applicable
on static idioms as they are found in irregular forms like
ws5Es{l WILL ‘akkalani khana’ i.e. very intelligent person,
wwell Ulel ‘ankhano pato’ i.e. disgusting, 513 s ‘kacum
sonum’ i.e. very fertile land, WIASIA dld ‘khasadane tole’ i.e
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inferior, IR &&lSl d o=lA °Sl ‘bare dahada ne batrise
ghadi’ i.e. persistent, H1& 2Ud g, tl6] ‘mathe rata jevum
dhabum’ i.e. utter darkness, cRellSIell dlS ‘varaghodani vadi’
i.e. transient, dlS ddl ddl ‘vada tevo velo’ i.e. people follows
king etc.

4) Inflected idioms are generally ended with the words g
‘vum’, dl “va’,di ‘vam’,dl ‘vi’,dl ‘“vo’. These idioms are
collected and analyzed in Table Il to Table VI. Considering
limited number of idioms, base idiom forms of these idioms are
collected manually. Using reverse process, algorithm is
developed to generate all idioms forms from the base form.
Only base forms of idioms are stored once in the idiom
database.

5) Proposed algorithm generates all possible forms of
idioms by applying all Table VII rules to base idiom form for
detection of any idiom in the input text. So it sometimes
rectifies minor spelling mistakes in the Gujarati idiom form
automatically. For example, ®i22] dl2d ‘bhangaro vatya’ and
®i2R]l dled ‘bhangaro vatava’ both are erroneous spelling
forms of base idiom ®i2Rl dl2 ‘bhangaro vata’ i.e. disclose a
secret; but the proposed algorithm considers and corrects both
as MidRl dle ‘bhangaro vata’ i.e. disclose a secret.

6) The proposed model is the first approach in Gujarati
language that able to find out any valid and possible forms of
Gujarati idioms present in the Gujarati text and provides
Guijarati simplification of the particular idiom.

V. CONCLUSION, LIMITATIONS AND FUTURE WORK

The proposed rule-based model was successfully
implemented and it successfully detected all the static and
inflected Gujarati idiom forms from the Gujarati text. The
proposed algorithm successfully detected all the idioms by
implementing a dictionary-based approach as well as dynamic
idiom form generation rule-based approach. The proposed
algorithm generates all possible idiom forms dynamically to
determine whether any inflected form of a particular base
form idiom is present in the input text or not.

The proposed system can detect any form of the idiom
from the Guijarati text but the thing is that the particular idiom
base form must be present in the idiom database. The
proposed system could not identify idiom that is not available
in the idiom database. Future work is to collect all Gujarati
idioms from possible sources to rectify this shortcoming. Also
algorithm applies all the generated rules to all base form of
idioms for generating possible idiom forms.

Based on the results obtained, it is advocated that the
proposed system is worth implementation in the real world for
machine translation of the Gujarati language. All pioneering
machine translation systems for the Gujarati language
including Google Translate and Microsoft Translator face the
problem of idiom translation. The proposed system
successfully identifies the Gujarati idioms available in the
input text. The idiom identification method of the proposed
model makes it easy for any machine translation system to
deal with the Gujarati idiom. Additionally proposed system
simplifies the idiom in terms of providing Gujarati meaning of
that idiom. We believe that the output provided by the
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proposed system is the text without any Gujarati idiom will be
further useful for the translation of Gujarati idiomatic text to
any other language in the world.
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