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ABSTRACT

Nastaliq calligraphic style is one of the most
complex and widely used styles of Urdu
script. It employs different shapes and sizes
for the same letter in a bewildering variety of
contexts. It is observed that these different
shapes vary with neighboring letters as well
as position of that letter in a ligature. This
paper explores this variety in shapes that
Nastalique offers, thus providing a
foundation to eventually model this inherent
variety and recreate this script font as
written by a calligrapher.

1. INTRODUCTION

Nastaliq is one of the most widely used fonts
of Urdu script in Pakistan and is regarded as
one of the most complex fonts in the
literature of electronic computing. Early
efforts to make this font available
electronically used the approach of storing
all possible ligatures (sequence of Urdu
characters occurring without space) of Urdu,
which was not supported by the standard
Microsoft Windows font technology of TTF
(True Type Font) available at that time.
Consequently this font was limited to some
specialized Urdu Word Processors only.
With the emergence of new font technology
OTF (Open Type Font) from Microsoft, it is
now possible to make Nastaliq font, which
would be portable to any standard word
processor like Microsoft Word, Power Point
and Excel.

A natural approach for this, is to make a
character-based Nastaliq font i.e. in spite of
storing all possible ligatures, individual
characters are stored. Character-based
Nastaliq font needs to specify the rules,
which govern the change of shape of
characters while moving from one segment
of ligature to another. The first step of such

a complex writing system is to identify the
all-possible shapes of characters in ligatures
and then study the rules that change the
shape in particular context.

The aim of this paper is to identify all
possible shapes of characters based upon
the context in which they occur in ligatures,
thus providing a foundation to eventually
model it.

2. LITERATURE REVIEW AND
PROBLEM STATEMENT

2.1 Urdu Writing System

Urdu is a complete language with its own
script, which is a mixture of Arabic and
Persian script. Urdu script has total 38
alphabets excluding Aerabs (Vowel Marks).
Character set and Aerabs of Urdu are
shown below in Fig 1.
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Figure 1(a) Character Set of Urdu
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Figure 1(b) Aerabs of Urdu

From the above figure it can be observed
that several of the basic alphabets of Urdu
share same shape, these are differentiated
only by the placement of dots or diacritic
Tuay on the basic shape. This property
makes Urdu script fast and easy to write.

Urdu is written in the opposite direction to
English i.e. from right to left. An interesting
concept about Urdu is that its number
system is written form left to right. So Urdu
writing system has both the properties of left
to right and right to left writing systems as
shown in figure 2.
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Figure 2 Urdu Number System

Urdu writing system is cursive. More than
one character joins together to form a
ligature. Important thing to be observed is
that the characters change their shape
depending upon their position in the ligature.
Each letter is written in a slightly different
form depending on whether it comes in the
beginning, middle or end of a word or
whether it occurs in isolated form. This is
shown in the figure 3.

Figure 3 Different shapes according to the
position in ligature

In the above figure the character has formed
four shapes according to its position.

Another interesting property of Urdu writing
system is that characters change their
shapes depending upon the characters
following and preceding it as in figure 4. This
change follows some rules like, shape of the
next letter to join with and the shape of the
character, which is joining.
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Figure 4 Different Shapes of the Letter
Seen ().

In the above figure it can be clearly seen

that the second character (J) changes its
shape in accordance with following and
preceding characters. Which symbolizes
that Urdu writing system is context sensitive.

2.2 Different Fonts of Urdu

Urdu fonts started growing after the Khat-e-
Kofi, an Arabic font that is now being used
by Urdu. It was invented in the year 238 AH.
But now Kofi has lost its fame because of its
complex writing system as shown in figure 5.
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Figure 5 Different fonts of Urdu

In the year 310 AH a famous Muslim scholar
Ibne-Mugqalla invented a new and easy font
called Naskh. All the previously invented
fonts lost their prominence due to Naskh’s
easy and fast writing system.

Although a considerable number of studies
on Urdu Naskh script have been conducted
during the last few years and consequently
led to the development of software related to
Urdu Naskh, studies on Urdu Nastaliq are
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still in their premature stages. This is mainly
due to extraordinary features of this unique
and dynamic form of writing. There are
many other fonts of Urdu, some of which are
shown in the figure 5.

2.3 Urdu Nastaliq Script

Urdu Nastalig script is a collection of two
other scripts Naskh and Talique. These two
scripts were combined to form another script
formally called Naskh-Talique, which was
shortened to Nastaliq. Hence, this 38
alphabets script has properties of both
Naskh and Talique.

Two most common feature of Nastaliq found
in Naskh or for that matter in any Persian or
Arabic script is that it is cursive. That is, the
tip of the pen is not raised until a ligature is
complete. Another characteristic is that
Nastaliq is written from right to left unlike
English which is form left to right. In addition
to these, there are other characteristics of
Nastalig that have made its automation
difficult.

Nastaliq is actually written from top right to
bottom left. Each ligature is tilted at approx.
45 degree (See Fig. 6). This is of particular
significance as there is no fixed level or
height for any character. Positions of
characters change at a continuous scale. In
Naskh each character has four shapes
depending on whether the character is
isolated, at start, in middle or coming at end.
In Nastaliq, however characters may have
significant amount of variation at one
position alone. This is because of the
influence of other characters in the same
ligature.

Figure 6 Nastaliq diagonality

The aim of this paper is to identify all
possible shapes of characters of Nastaliq
style based upon the context in which they
occurs in ligature, thus providing a
foundation to eventually model it.

Noori Nastalig (a type of Nastaliq font, see
fig. 5) provides an ideal platform for this kind
of analysis. Moving from right to left this
style of writing uses simple spacing rules
(where size of a shape does not depend on
how much space is available for the letter).
Thus Noori Nastaliq style of writing
eliminates other complexities of Nastaliq font
while providing different shapes and their
context.

3. METHODOLOGY

We need to study all possible ligatures of
Noori Nastaliq, to identify different shapes
from them. Practically speaking, it is not
possible to study all of the ligatures. So we
limit our study up to 4 character ligatures
(which are about 600,000 ligatures).

We observed that some of them behave
similarly under all circumstance, while
writing. Which can be observed from the
following example in figure 7. In this figure
the middle characters have common shapes
with the difference of dots.

AN

Figure 7 Examples of characters behaving
similarly in all the contexts

So these 38 characters have been
categorized into 21 classes so that any
member of same class will have same
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shape in ligature provided the same context
This minimal subset is shown in Table 1.

Table 1: Classification of Urdu characters
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The next step was to identify all possible
shapes of all categories. For this purpose a
well-known Urdu word processor Inpage
version 1.1.34 was used. Typing of large
number of combination was a cumbersome
and an impossible job. So, a simple program
was written that could generate all possible
combinations of 2 characters, 3 characters
and 4 characters ligature and store them in
a text file.

The combinations of 2 to 4 characters were
chosen because most of the character in a
ligature changes it shape depending upon
the shape of the subsequent two to three
characters. This can be better understood
from the figure 7.

*

Figure 7 Change in the shape of a
character depending upon the context

In the above figure the character Geem

(6) is in its isolated form. When some
other character follows it, it changes its
shape, which proves the change in shape
according to the next character in 2
characters ligature. Similarly this property
can be observed for the 3 and 4 character
ligatures.

The text files generated by the program
were then imported into the Urdu software
so that they can be treated as Urdu
characters. We carefully observed all
ligatures containing a particular character
from the minimal subset that we previously
determined (Table 1). Any variation in shape
was noted and recorded.

4. RESULTS

The following table shows the list of Urdu
letters along with the number of shapes that
were found for that letter. Appendix A
contains the details of the shapes that were
found.
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No. of No. of
Shapes Letter Shapes Letter
3 j
64 d 2
[R—
44 52 *
29 d 37 6
31 r 3 J
52 C) 3 4
1 2 33 J
34 g 37 ui
&
28 22 17
2 |G| » | &
52 — 64 —

5. DISCUSSION

One major factor that affects the accuracy of
above results is the technique of ‘Perceptual
examination’ i.e. the decision that two
shapes in different ligatures are same or not,
are identified by human perception.

The other source of inaccuracy could be the
fact that Inpage has stored all the ligatures
of Noori Nastaliq written by hand. So we
might have identified some additional
shapes caused by the variation of hand
written.

The collected data has enabled us to carry
another study to investigate the rules that
might have caused the change in shape of
these characters. This will help us to better
understand the nature of Nastaliq.
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Appendix A
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