
Handling proper nouns using machine translation (MT) is really a harder
job that has not been tackled with much success to date. In this paper
a solution for handling the proper nouns phrases in machine translation
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.

1) INTRODUCTION
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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 algorithmic 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 nouns in the dictionary is that proper nouns are unlimited in number and have many
kinds and they vary from country to country and culture to culture. Therefore the idea is
proposed for storing proper nouns in 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 is a Machine Translation System. It is an automatic bilingual translator, 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 nouns in MT (Uzair Muhammad, 2005).

3) DESCRIPTION OF THE ANALYSIS

Everyone knows that the number of alphabetic characters is 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
Y e e Z a i r and Al i f  . This shows that in practice it is not possible to select
the exact equivalent target character and thus 100% accuracy could never be achieved.
After a lot of wearisome and meticulous analysis and study from previous research (Sarmad
Hussein), (I.A. Sag, 2001), (Azza Abd El-Mohammad, 2000), (T. Mitamura, 2002),
(Z. Pervez), (Uzair Muhammad, 2005), (Kashif Bilal, 2005), we designed a list of
English and their equivalent character given as follow:

Figure 1:
English and their equivalent chart in Urdu
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Figure 1 shows that 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
f o r 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. .More examples
depicting this situation are given in the following table. This table shows only two possible
outcome of a noun in English in Urdu.

Figure 2:
Two possible outcomes of English word in Urdu

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.
This is 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.

Figure 3:
More than one English alphabets equivalent to one Urdu character
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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 name there is
no one to one relationship between English and Urdu alphabet characters, instead we have
to use the combination of S and h i.e. Sh in English for the character . Similarly for the
n a m e we do not have any single character for the character in English therefore
we must use the combination of C and h i.e. Chiragh.

Furthermore the alphabets of Urdu use some extra characters to pronounce a noun or word
correctly like  (Zabar),  (Zair), (Pesh) etc. These characters affect the pronunciation
like in Urdu and may make Es and Us depending on their use.

Now to better clarify the idea we 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
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Similarly Examples for the combination of characters are as follows:

Figure 5:
Combination of English characters and Urdu equivalent mapping with example

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 already 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.

Figure 6:
English alphabets and their replacement rules

Continue
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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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Figure 7:
Replacement rule for two English characters have single or more than one phonetic effect

5) LIMITATION OF THE ALGORITHM

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 alphabetic
characters of the source (English) and target (Urdu) language. In other words the algorithm
is unable to translate 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 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 be a n d
the correct meaning is . Similarly the plants and animals vast nomenclature also depict
this kind 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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