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ABSTRACT

This paper briefly examines the orthographic structure of Urdu and difficulties involved in reading and
transliterating Urdu script by both-human and machine. The Alphabetical inventory of Urdu represents
only four vowel graphemes out of total 36 basic characters i.e. [—«s¢s!]. Rest of the vowel sounds are
represented by the diacritical marks.

These vowel graphemes are pronounced differently in different position and most of the time these
graphemes depend upon the diacritic marks to represent the value of different vowels.

Most of the vowels are represented with the help of diacritic marks which are usually not maintained in
regular writing. Absence of these diacritic marks poses lots of problems and error for both human and
machine. In Devanagari, there is one to one correspondence between grapheme and the sound.
Hindi speakers learning Urdu script face lot of problems in reading and writing Urdu script. The
absence of diacritic marks in input text of Urdu also causes errors in the Devanagari output of the
automatic transliteration system. (Malik et. al 2009) have shown in their research that the Hindi Word
Language Model increases the accuracy of Urdu Hindi transliteration especially for Urdu input without
diacritical marks but diacritical marks are crucial and necessary for Urdu to Devanagari transliteration.

Apart from this, a consonant phoneme is realized by a number of graphemes or combination of two
graphemes in Urdu. These irregularities cause problems in reading and transliterating Urdu script.
Empty graphemes of Urdu script also create problems in transliterating Urdu script into Devanagari
script. This paper will explore and explain these problems of Urdu script with special reference to
Devanagari.
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I. Introduction

Urdu script, known as ‘nastaliq’ writing, is an adoption of Perso-Arabic script with certain addition and
modification. The alphabetic inventory of Urdu, represent 36 basic characters (for some it is 35). Out
of these 36 graphemes, there are only four characters/graphemes for vowel sounds, as shown in the
table no. 1 below:

Urdu Vowel Graphemes Name
| oltf
s wao

s coti: je

o bari: je
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Urdu hasalso diacritical marks which are either used alone or in combination with the above Urdu
vowel graphemes to represent vowel sounds in Urdu script. These diacritical marks are shown in the
table no. 2 below:

Urdu Vowel Diacritics Name of the Graphemes Vowel Sounds
zobar ol
zer 1/
pef sl
ulta: pef lu/
mad -

‘>’ Imad/ does not occur alone to represent any sound. It is used above V /el1f/ to represent /a:/ sound
as in the word ‘+’/a:zm/ ‘mango’.

The vowel grapheme 9’ /ol1f/ in the initial position of the word works as an entity which has no sound
in itself; it requires diacritic marks to represent any vowel sound.

I. ['] ‘Alif +Diacritic: ['] ‘Alif’ at initial position with different diacritics represents different vowel sounds:

(a) Lax close unrounded front vowel
['] with [:]=[1 - [3]- 1 ‘et [imly/
(b) Lax half-open unrounded mid vowel
[Qwith [2]=[]-[3T]-  /o/ 35V fenda:z/
(c) Lax close rounded back vowel
M with [(1=[1-[3]-  fs/ 3 fllss
(d) Tense open unrounded back vowel
[ with [~]=[1] - [37]- lal ‘& la:m/
Apart from the diacritics, [/] ‘Alif’ at initial position also needs other vowel graphemes to represent

tense close unrounded front vowel /i/ and tense close rounded back vowel /u/ sound. Without these
vowel graphemes these sounds cannot be represented:

II. [] ‘Alif'+ Another Vowel Grapheme+Diacritic: There are some vowels sounds which need three
Urdu characters for their representation in Urdu script.

(a) Tense close unrounded front vowel : /i/
[+s] +o]= [8] - /il Y= fi:d3a:d/

(b) Tense close rounded back vowel: /u/
[]+[s] +[41= [3] - u/ " Juper/

The absence of diacritics from the above letters will change their nature and will be read as /e/ and /o/
instead of /i/ and /u/.

Volume 7 Issue 1 January-February 2023




Dr. Sabahuddin Ahmad “International Journal of Innovation Engineering and Science Research”

ll. ['] ‘Alif+ Another Vowel Grapheme: Tense half-close unrounded front vowel /e/ and tense half-
open unrounded front vowel/o/ are represented by combining two vowel graphemes of Urdu. They do
not need any diacritic to represent vowel:

@) [+H<]=[T] - lel 2V lel
For example- /ek/ ‘S, ‘T’
(b) [1+[5]= [311] - /ol *5" ol
For example- /or/ )5, ‘3T

II. Positional Variation in the form of Vowel Characters

One character i.e. ['] is common in all the vowel characters discussed in the previous section but the
occurrence of this [] is limited to the initial position of the word. In medial and final position of the word,
[l does not occur with the diacritics and other vowel characters which involve in representing

particular vowel sound. It is similar like matras e.g. [T, ¢ etc] of Hindi, which represent vowel sounds

in middle and final position of the word. Consider following examples of Table 1:

Table 1
Devanagari Perso-Arabic IPA Position Examples
Characters Characters
¢ ! hil ' e SHT tman/

g ] hil F S P [kail
) ¢ hil M Sk ‘drelr /pila/
& o i F S FEY [koht/
3 1 Il I o 7 fusl
3 ol M PR
% 3 Iu/ I 3 7 Jupar/
2 5 ful M s /d3un/
2 5 ful F e bMalu/

Urdu script has more variations in its character representation than the Devanagari script, as shown in
table 1. In Urdu, /i/ vowel is represented by four different sets of characters depending upon its

position of occurrence whereas in Devanagari, it is represented by two characters only i.e. ‘S’ and Y.

Similarly other vowels have different forms of character sets according to the position. This is a tricky
thing in itself to learn the reading and writing of the Urdu script, though this is not the problem at all for
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automatic transliteration now. An accurate mapping of the characters provides good output of the
transliteration but still there are some features and characteristics of Urdu script which poses
problems for both human and machine.

III. Features Posing Problems in Reading and Transliteration Urdu Script

Absence of diacritic marks from the script, multiple consonant characters for single sound, empty
letters/grapheme, characters for special Urdu sounds are the major reasons for the complexity of the
Urdu script.

3.1. Absence of Diacritic Marks

The diacritical marks, which play a very significant role in Urdu phonology, however, remain unmarked
in regular text. Native speaker of Urdu realize them correctly but it is difficult for the non-native
speakers or foreign learners. Without the diacritic marks words seem ambiguous to read and
sometimes it is unpredictable. This is challenging for both human and machine. Consider the following
examples of output taken from SANGAM- automatic transliteration tool
(https://[sangam.learnpunjabi.org/) developed by Punjabi University, accuracy of which is above 90%:

1 2l 8o W ook Solls
IPA: kya uske pas d3a9 he. tumhare pas kitne kilo d3eo he
ST": FABHRATSAN | JFERUH hcleifeheliaitg |
IPA: kya uske pas d30 he. tumhare pas kitne kilo d3o0 he
OT: FABHB/SHBUHSIIG | JFERATE ehclal fehoilol i 6?
“Does he has barleys. How many kilo barleys do you have?”
2.8 M als
IPA: kja yeh ulls he?
ST: FIRAIde
OT”: FATIG3oelg?
“is it an owl?”

In (1) and (2), we can see that two words i.e. ‘s>’ /d3e0/ and ‘3 /ullu/ are transliterated as ‘S’ /d30/
and ‘3Tell@ /elov/ respectively which are incorrect. Correct transliterations of these words are ‘Sit’

/d3ad/ and 3eef /ullu/ respectively. It is only because of the absence of the diacritic marks (AIRAAB)

for vowels.

'ST- SANGAM Transliterator
? OT- Original Transliteration
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Project Team~ Home Contact Us~ Micro Sites~ Feedback Hits 1

Ressarch Gentre for Punjabi Languag Technology

[ o ()
TRANSCENDING P sy P f.@
. SCRl PT i ”_IWII.' I s\n!{manon Soclely&l§un‘d c i .‘)
o —

BARRIERS APNIC

Urdu to Hindi Transliterated Text in Unicode
Select SANGAM Transliteration
. TS & U W F | TR I e e o g
1Y e §

s

[ On |
Some more result of transliteration by SANGAM

Project Team~ Home Contact Us~ Micro Sites~ Feedback Hits 1

Research Centre for Punjabi Language Technology

[ ] ® []
T RAN S C E N D | N G Punjabi University, Patiala f'@'
& SCRIPT : ||IU1|]I!!_.' IS!. quclsFldc Y
. ™

BARRIERS APNIC

Transliterated Text in Unicode

M & TofR-T-2H g w1 7 FE 8 o 3 & faw armeizs Wi e emH E
THE e Ge ¥ U 919 F o 9% @ HT &1 9w §

3 €1 &1l & Hefas Aive @75 & dH-T-HIee] & Higl W S 9 fade $3d gu At
TITE 7 ST 5 92047 TF IR B 9E & 16 @ WEl F A gTen o g
H

IEM TH UF B & Oig a1 a1y X W e o 5 99 R e o iR A e ot
Sievan T i 1g o 59 W e we

Select SANGAM Transliteration

oo
LS

ERTETPE SR SR N e
R des ol e

Input Text:

S8 el e a5n S s (e o) ol S Js 25 81 _SLEIAS LS S sase panyialiel 5y S LS
= s S S8 s ud )

2047 oS S U 5 g350 58 S S8 bd e gdss S 63l as s 75 S Sda Gilae S o 63 0
o B s YT Gildae S gl 6d (S ol il ) S Sda S

dee o) e 3 o S U e ade sl S dee O e S ) ) SeBe s gl S S S S S sl
'é U:L)S

Output Text:

ST AT AT -U-HTSTHT G HICIAhEI0 19 [SATh [TUIITI25 HTTSTIBISEH®,
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gASIIATh AT TSR Terhch 75 JIIA-T- 3Tt AT o 8 R AT g U G RIS ST cheh 82047
a

Table 2: Result Analysis

S.No. Input IPA No. of Wrong Correct Reasons
Words Occurrence in | Outputs words
text
1 e /vade/ 2 arse are wrong
mapping/special
character
ssSese | fenditivi/ 1 =TS | TR wrong mapping
3 Ese /maoga/ 1 Hier P different convention
of reading
4 Sl /mulk/ 2 A= Ao absence of diacritics
> (AIRAAB)
ol A Ixwabo/ 1 @rat Earar wrong mapping
PR /ginvae/ 1 IfqrT Reare absence of diacritics
(AIRAAB)

We can see in the table 2 that the words of S. No. (4) and (6) i.e. ‘<’ ‘country’ / mulk/ and ‘=X’ ‘to
make someone count’ /ginvae/ respectively are wrongly transliterated as ‘F#fele’ ‘name or title of the
name’ /malik/ and AT ‘lost’ /gavae/ due to the absence of diacritic marks. Such errors affect the
meaning of the text i.e. sometimes such errors totally change the meaning of a text, causes wrong
information and misunderstanding.

3.2 Multiple Consonant Characters for One Sound

Like vowels, consonant sounds also have more than one character or graphemes to represent single
sound. In other words, single sound has multiple correspondences in Urdu script but they are not
positionally governed. These multiple characters have random distribution.

Table 3
Consonants IPA Hindi Alphabets Urdu Alphabets
Voiceless Dental Stop It/ I & L
Voiceless Alveolar Isl T o U &
Fricative
/h/ g ° T
Voiced Alveolar Fricative 1zl ~1 Ua 3 3 L
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Urdu has many loan words from Arabic and Persian that include graphemes from these languages,
retained in the Urdu spelling. As a result, there are several different Urdu characters mapping to the
same phoneme. These graphemes which represent same sound are of different origin so that it is
hard to infer any pattern in their distribution. It causes errors in the spelling of words.

Table 4
Urdu Graphemes IPA Urdu Words Words in IPA Meaning
Devanagari
< It/ il JHATT ltemafa/ show
L 1/ ¢ ik aadr Itofteri/ plate
W /sl ol g Isés/ breath
o Isl Jna s Isebr/ patient
& Isl Bo Parary Isemar/ fruit
c hi osla gorar halwa/ sweet dish
> /h/ dal GECH /halcal/ stir or
bustle
U= 1z] yaian ASTHA /mazmun/ essay
3 Izl o3y SR_T Izerral particle
5 2] BESEY FSTEI /mazdur/ labour
L 1zl NS Sifere /zalim/ cruel

We can see in the table 4 that the identification of correct graphemes which has multiple
correspondences is a real challenge while transliterating the Devanagari text into Urdu text. Similarly,
it is confusing for the Urdu learners and sometimes for native speakers too. Multiple characters are
the major challenge for Devanagari to Urdu automatic transliterator. For the learners, practice is the
only tactics to come out this difficulty.

3.3 Empty letters/graphemes

Urdu owing to its Perso-Arabic heritage displays an interesting phenomenon of silence of graphemes
where either an individual grapheme or even a sequence of graphemes is silent in Urdu orthography.
It means that the sounds of these silent characters are not transferred in the target script.

Table 5
Urdu Words IPA Letters Silent Automatic Correct
(Pronunciation) forming the sequence of Transliteration | Transliteration
word Grapheme
clall e [al:ssabah/ WJ el e ed g I e «d HTEASTE FOTAITE
C ‘\ “._I ‘ud
Gl el Ifomfulhuda/ o ‘d‘\“u’i‘e is= ‘ AHAAS-Eh AAYGH
(3]
e B lqmrszzemad/ | S edd e d FAICTHT | HHETAHT
o
ol pla [sebahuddin/ | «J ¢z ¢« ipa Jd HE3eT HeTgereT
SR 2
Galul /enshag/ Sz Jdeyd | 37eATolgeh 31Aclgh
a ) 8 lgemrulhudal | e «deh ) p ey ‘ HHAIITBE] FHGAEA
() >
1) lgemrulhudal | o «Jd e ‘ HHGIEC] FHHGIEC]
() 2
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3.4 Special Characters

Perso-Arabic Letter | Devanagari Roman Script
4 -- A
s -- ‘a

Mehwish Leghari and Mutee U Rahman Arain, 2015

We can represent these two sounds by the character representing above sound in Roman script by
making minor changes using diacritic marks but we don’t find any mean to represent them in
Devanagari. They are alphabets, not diacritic marks but they don’t represent any sound alone.

Alphabets representing Common | Alphabets representing special Phonemes of Urdu
phonemes in Hindi-Urdu

< F S Ed

S e ¢ e

< a d a

&« % — i)

z <) Bepa )

Apart from multiple character we should also focus on the special alphabets representing special
sound which is the beauty of the Urdu script

1V. Conclusion

To sum up, it can be said that the absence of ‘Airaab’ from the Urdu script poses major problems of
ambiguity in reading Urdu script and transliterating Urdu script into another script e.g. Devanagari.
Empty letters i.e. the letters which are not supposed to be pronounced as per the convention of the
Urdu script are another source of error while reading Urdu text. They create problems in automatic
transliteration as well. Feature of ‘multiple characters for one sound’ may not be much problematic in
reading text but creates lots of confusion while writing in Urdu or transliterating any text into Urdu.
This paper has highlighted the complexities of the Urdu script and discussed the problems which
occur in reading Urdu script and the problems occur in automatic transliteration of Urdu script into any
other script.
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