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ABSTRACT

Handling proper nouns using machine trandation (MT) isrealy aharder
job that has not been tackled with much success to date. In this paper
asolution for handling the proper nouns phrases in machine trandlation
is proposed which uses an expert system. For this purpose, the Unicode
Standard, Version 4.0 (ISBN 0-321-18578-1) Range: 0600-06FF for
Urdu language characters has been used.
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1) INTRODUCTION

During the translation process of English or Urdu words, their meanings are extracted
from dictionary. This process was necessary since we are interested in the exact and actual
meaning of the words of the source languages to translate them in the target language
(Sarmad Hussein). Proper nouns have the exception in this case. To store proper nouns
and their equivalent Unicode in the dictionary is a solution but an unattractive one. If this
solution follows for every proper noun then every noun should have been stored in the
dictionary, which is a tedious and time-consuming task. This solution is also inefficient
from agorithmic point of view, since the dictionary look up process for every proper noun
slows down the process of translation and if the noun does not exist in the dictionary then
time has also wasted and also the word goes un-translated. Another reason not to store
proper nounsin the dictionary isthat proper nouns are unlimited in number and have many
kinds and they vary from country to country and culture to culture. Therefore the ideais
proposed for storing proper nounsin the dictionary and the problem is analyzed thoroughly
and finally came up with a solution, which was able to handle the translation of proper
nouns on run time.
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2) BACKGROUND

“AGHAZ isaMachine Trandlation System. It is an automatic bilingua trandator, i.e. from
English into Urdu and vice versa, that has been successfully implemented. AGHAZ consists
of an Expert System and a knowledge base” (Uzair Muhammad, 2005), (Kashif Bilal,
2005). It translates input language into target language and hence it is a compiler like
activity. Two major achievements have been made in translation from English into Urdu
i.e. First solution for handling multiword expressions and secondly the current one that
is handling proper nounsin MT (Uzair Muhammad, 2005).

3) DESCRIPTION OF THE ANALYSIS

Everyone knows that the number of alphabetic charactersis twenty-six and that of Urdu
are thirty-six. To represent a single character of English in Urdu there are one or many
characters available in Urdu and vice versa (Uzair Muhammad, 2005). This situation also
creates a problem in selecting exact equivalent character on run time. For example for the
English alphabet “I” there are four possible equivalent Urdu characters, i.e., Ain( g)
YeeZair(.)and Alif('). Thisshowsthat in practiceit is not possible to select
the exact equivalent target character and thus 100% accuracy could never be achieved.
After alot of wearisome and meticul ous analysis and study from previous research (Sarmad
Hussein), (1.A. Sag, 2001), (Azza Abd EI-Mohammad, 2000), (T. Mitamura, 2002),
(Z. Pervez), (Uzair Muhammad, 2005), (Kashif Bilal, 2005), we designed a list of
English and their equivalent character given asfollow:

Figurel:
English and their equivalent chart in Urdu
Serial English Equivalent Urdu
Alphabets Alphabets
1 A g,
2 B -
3 C oS
4 D 33
5 E &
6 F =
7 G L
8 H [
9 [ £,
10 J z
11 K <
12 L J
13 M [
14 N v}
15 [0} ot
16 P <
17 Q 3
18 R 5,0
19 S 002, )
20 T o, kb
21 u YN
22 v N
23 w )
24 X Combination of S
25 Y o
26 z JAuss
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Figure 1 showsthat one or more than one Urdu characters can be replaced for every English
character. This creates an ambiguous situation where the appropriate selection becomes
difficult for replacement of characters from source to target language. In Urdu the phonetics
for 3k u=are same and are pronounced almost same and are represented in English
with only one character that is Z. For example to translate the proper noun “Zia’ from
English to Urdu, we have four alternatives in Urdu i.e.Wb Lab) 4. More examples
depicting this situation are given in the following table. This table shows only two possible

outcome of anoun in English in Urdu.

Figure2:
Two possible outcomes of English word in Urdu
S# English Urdu Urdu
Nouns Equivalent 1 | Equivalent 2
1 Asif Al Qo
2 Samrina Uy Jous Ly ,0
3 Maimona U gauo lilogo
4 Kashif sls TR
S Zaheer gD g
6 Hanifa Adgia Adgia
7 Takia LS Lsb
8 Tahir Al AL
9 Umair s ol
10 Gul X Ja
I1 | Danish Al il

Figure 2 shows the difficulty in choosing correct replaceable character from source to
target language. This also shows that 100% intelligence in this regard cannot be achieved.
Thisis not the end of this problem. In English, combination of more than one character
has single phonetic effect in Urdu (I.A. Sag, 2001). The table given below shows some

of them.

Figure3:
More than one English al phabets equivalent to one Urdu character
Combination 413
Serial of English: Eqﬂ:':llfnt
Characters
1 Bh +
2 Ch [
3 Dh )
4 Gh &5
5 Jh >
6 Kh “'syt
7 Ph «
8 Rh A58
9 Sh o
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Closely analyzing Figure 3 shows that some of the combination of English alphabet
characters has single or combination of two alphabet characters equivalent in Urdu. Their
occurrence in the word cannot be restricted; therefore it was also one of the hard issues
for handling nouns during translation.

Various examples can be presented depicting this dilemma. To write the namet 3 there is
no one to one relationship between English and Urdu al phabet characters, instead we have
to use the combination of Sand hi.e. Shin English for the character .&. Similarly for the
nam eg's> we do not have any single character for the character zin English therefore
we must use the combination of C and hi.e. Chiragh.

Furthermore the a phabets of Urdu use some extra characters to pronounce anoun or word
correctly like © (Zabar), - (Zair), # (Pesh) etc. These characters affect the pronunciation
like in Urdu 1 andu=may make Es and Us depending on their use.

Now to better clarify the ideawe give the following table which shows our entire analysis
for every character of English and its mapping in Urdu alphabets with certain examples.

Figure 4:
English and Urdu characters mapping with example
English Equivalent Urdu
Serial | alphabets Alphabets Siples
1 " Ve, Akmal Jst | Aleem ale
ue Akram S JAmil Jaea
) B c Bagir Y AkBar S
j iBrar J MuhecB B
3 C oS | Cola TS office ol
4 D 35 Danyal Justs Dafli JF
S E &$ Ehsaan Ol Mah ¥
6 F — Faraz S Kashif walls
7 G Lz Gandhi Y
8 H Tos Hamid Aala Hazara 1058
| Irfan Qe Arif e
\
| ° ! Bl Ishag S ‘
10 J z Javed sl Amjad 2l
11 K < Karachi s Akram S
12 L d Lahore oY Laila o
13 M . Maham Ak Majid Sl
14 N O Nusrat e Anila Sl
Omar e Osama bl
)
15 0 At Zahoor By
16 P < Pervez 3% | Pasha Ly
17 Q S Qamar i Aqeel Jite
18 R Yia Rubi [e13) Khiora 1538
19 s s Sarwat =13 Sabi‘r e
Sarmad e Wasif Caly
= o - —
20 T el Tahir A Tausif u;-'y
Tommy s Tabasum pas
_ Zubair H) Umar as
\
&l | g wa L Qurban gl Suraj Zos
22 \% W Vinash iy Vitr Fy
23 w ) Warid By Jawad ELFES
24 X S Dixit o | Zerox | oSl
25 Y g Yamin Coa “Faryal Juji
. Zahid al) Zia Lo
2 530848 -
o - ia Zaheer s Zarab [
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Similarly Examples for the combination of characters are as follows:

Figure5:
Combination of English characters and Urdu equivalent mapping with example
Combination f
g of English Eqw::lljent Examples
Characters
1 Bh « Bharat Seb
2 Ch & Chawla Ayl
3 Dh A3 a8 Dhoom pop2
Ghoda 15548
4 Gh L8
Ghunwa |y
5 Jh FEN Jhang S
“& Khurshid ST
6 Kh
Khokhar 25568
] Phool Jses
7 Ph
Philadelphia Lilada
AY A
8 Rh e Rheel das
o
9 Sh Shabeer i

The examples given in the above table are not enough to get inside and deduce rules. To
deduce implemental rules a detailed and thorough analysis was done. At the end of the
analysis we came up with some satisfactory solution. After deducing the solution it became
also clear that one couldn’t get 100% accurate results. The reason has aready been discussed.

4) DESCRIPTION OF THE SOLUTION

In the consequent discussion, the solution for the noun problem is presented. We do not
mention here the entire complex detail of the solution. Only a bird eye of the solution is

given.

English aphabets and their replacement rules

Figure6:

1

English _
S# Alphabets Replacement Rules for Urdu Alphabets
1 A e

If A is at start and is followed by
“Li,T,Q,Z,D", it will be ¢

If A is at start and is followed by the
characters other than above, it will be !

If comes at the end it will be !

If AA is at start it will be | otherwise !
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[

In every case it would be <«

S

If C is followed by “A,E,Y, it will be
C o

If C is followed by the characters other
than above, it will be <

33
D 2 has maximum usage frequency for
D, so we preferred instead of 3

& 5-
IfE is at start it will be |

If E comes at the end it will be

If E is followed by “C, E, 1,0, P, Q, U
, L X, Y"it will be . otherwise it will
be s

EE will be replaced by

=

F will be replaced by < in all cases

L

If G is followed by “A,E,Y" it will be
d

Other than above it will be S

2 A
’

H If H is at start it will be ¢
Other than starting position it will be &

A

If I is at start and is followed by
“M,R,L,F”, it will be ¢ otherwise it
will be |

I If I comes at the end it will be

If I comes other than starting and end
and is followed by “A, B, C,D, G, L,
M, N, O, P" it will be  otherwise it .
will be

J is simply replaced by z in all cases.

—

K K is simply replaced by S in all cases

L L is simply replaced by J

Continue
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13

N is simply replaced by ¢

14

M is simply replaced by »

J" J,t

If O is at start it will be ! except it
follows M

If O follows M it will be ¢

If OO comes it will be

16

P is simply replaced by <

17

Q is simply replaced by &

18

b %)

» Has more usage frequency therefore
we prefer  instead of 3

19

e,

o Has the most usage frequency for S
in compare to u= and <. So we prefer
A

20

s_i'o,.h

If T follows “I,AL,,AR,AY” comes it
will be & otherwise it will be <

T creates an ambiguous situation.

21

Vs &

If U is at start and is followed by
“M,S,Q” it will be ¢ otherwise it will
be \

If U comes at end it will be

Other than starting and end it would be

22

V is simply replaced by s

23

V is simply replaced by

24

Combination of (S

25

¢ Will be used except where it comes
atend

If'Y comes at the end it will be &

26

J‘léiwik

Study

Figure 5 displays the mapping rule for single character. Now we present the rules for two
English characters having single or more than one phonetic effect.
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Figure7:
Replacement rule for two English characters have single or more than one phonetic effect
. Combination
S# | of English Rules
Characters
+
' o Bh will be replaced by &
z
B Ch Ch will be replaced by z
Ad A
> b Dh will be replaced by 2
4 Gh —— e
¢ Will be used for Gh
+
3 s Jh will be replaced by ¢
S
6 Kh
Kh will be replaced by ¢
7 Ph i
Ph will be replaced simply by &
A5 80
8 Rb Rh will be replaced 4,
o
9 Sh Sh will be replaced by &

5) LIMITATION OF THEALGORITHM

The so far discussion shows an approach to resolve the proper noun problems. The
replacement technique that has been adapted for noun resolution in AGHAZ chooses only
those replacement characters, which have more common occurrences. However this solution
fails where there is no one to one or one to two correspondence between the al phabetic
characters of the source (English) and target (Urdu) language. In other words the a gorithm
is unable to trandlate the exact meaning of those proper nouns, which have totally different
replacement for every character in the source language. For example the name of the
planets and zodiac sign names cannot exactly be generated by this solution.

Consider the situation where we want to generate the meaning of the noun “Mars” in Urdu.
By applying our solution the meaning would be s« =which is not, however, the correct
and exact meaning in Urdu. Rather the exact meaning in Urdu is &>+ . Similarly the
meaning for the zodiac sign Leo, according to our replacement rules, would bestand
the correct meaning isst. Similarly the plants and animals vast nomenclature also depict
thiskind of problem. After a meticulous analysis we reached to the result to cope with this
problem we have only one way i.e. to hard-code these name and their meanings in the
dictionary.
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