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Abstract 

In this work, we present a new tool for the font 
optical recognition. This tool is based on the use of 
the fractal geometry. We used two techniques for 
obtaining two parameters, they allowed the 
extraction of the global textures characteristics. 
These characteristics are expressed in a parametric 

form. The vision aspect is held in consideration, 
since it makes it possible to differentiate one font of 
another. Experiments show the importance of the 
proposed approach. 

1. Introduction 

The reproduction of a digitized document, requires 
not only the identification of the characters but also the 
font used in the origin text. The Identification of a 
word font, a line font or a text font allows us to 
characterize the structuring of a document. The 
recognition of the font, is useful for the definition of 
logical entities (the title of the document, titles of 
sections or paragraphs) of a document. The 
identification of the font can be operated upstream 
or downstream from the optical recognition of 
characters (OCR: Optical Character Recognition) 
[2]. In the two strategies, the OFR (Optical Font 
Recognition) allows to improve the performances 
of the OCR and to reduce the complexity of the 
task while bringing back problems multi fonts to 
problems mono fonts 

In spite of the importance of the OFR in an OCR 
system, it remains a problem often neglected and the 
studies in this field are few in particular, in the Arabic 
case. Font identification in the Arabic case is not 
commonplace task because of the morphological 
complexity of this script. This is why, little work in 
Arab recognition used contexts multi font without 
proceeding to the font recognition [ l ]  [4]. Optical Font 
recognition improved the systems performances. 

2. On the recognition of the font: 

The Font optical recognition aims to identify the 
font used in the origin edition, of a given text. In the 

following, we present some works in this field. 
In [5], the proposed recognition system deals with a 

Hidden Markov Models. This system functions in two 
steps. In the first step, the prevalent font is detected in 
the present paragraph. In the second step the Modified 
Viterbi algorithm is applied. The rate of best 
identification of one font among the ten studied is about 
97.9 % 

The system developed by Cho [9] is dedicated to 
the recognition of eight Hangul font of various sizes 
using multi-layer neurons networks. Zramdini et al [2] 
proposed a priori font recognition system. For this, they 
identified the font according to 5 criteria (family, size, 
weight, slope and width). These characteristics represent 
total attributes of the text like the image density, the text 
orientation or the spacing between the characters. Shi 
[3] used the hybrid approach which combine the priori 
and the posteriori font recognition approach. According 
to Shi, the recognition is divided into two steps: 
recognition of the font and contextual treatments. The 
approach used by Zramdini in [ l ]  for the font 
recognition was a statistical approach based on the 
local typographical characteristics. This approach was 
applied to 10 different fonts in 4 styles and 7 sizes 

In [6] the method is based on the extraction of 
structural characteristics of the writing such as the 
horizontal and vertical thickness of the stroke, the 
middle band width, the black pixels density, the average 
width of an isolated letters. However this approach is 
based on the typographical characteristics, which 
depend on the script and the language. Only five fonts 
were considered: Kahra, Nedim, Iskandaria, Mehdi and 
Jiza. The priori font identification allow as possible to 
position directly on the basis of reference corresponding 
to the recognized font. 

The approach applied by Zhu in [I31 was based on 
global characteristics. The font identification was 
regarded as a texture identification of an image. In the 
case of the texture analysis, the blocks of text are 
standardized to create a uniform text block. The 
approach used by Zhu can be applied for all scripts and 
languages. 

In [7], the authors announced that the use of 
architecture RBF (Radial Basic Functions) with only 
one output unit gives better performances, to classify 9 
Arabic fonts. 
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aspect of the writing. The work of Nicole Vincent and al 
[12] limited the number of dilation to 10. We choose to 
limit ourselves to an order of dilation which is equal to 
30, to extract the maximum of detail. 

Figure 2. Example of the various dilation levels. 

4. Fractal dimension application 

The experiments which we present here, were 
carried out starting from the binary images of Arabic 
line texts of various font. The images of the written are 
digitized with a flat scanner at 300 points per inch. The 
choice of this resolution is well justified by former 
works [lo] [12]. 

We calculated both dimensions presented before 
with those alternatives SIZE-B(10), SIZE-B(15), 
SIZE-B(20), SIZE-B(30), SIZE-D(15) and 
SIZE-D(20). The image basis constitutes Arabic font 
of various sizes. 

. K& A Tholoth Khobar = Dlwam 

1.15 ''*' Sire-B(3O) 1.30 

Figure 3. Graphic localization of some font 

Arabic-transparent, Buryidah, Diwani, El-Kharj, 
EL-Khobar, Hijaz, Koufi, Naskh, Tholoth. The font line 
images used in this work having a size, which does not 
exceed 170 point of height, and a maximum width not 
exceeding that of a A4 page format. 

The gaphic study for the font discrimination 
provides us the distribution of the various types of font. 
We noticed the existence of the overlapping zones 
between the fonts. Figure 3 represents a graphic 
example of distribution of four Arab font, using only the 
two parameters SIZE-B(30) and SIZE-D(20). The 
combined use of the other parameters, with two fractal 
dimension B and D always shows overlapping zones 
between similar fonts. From where, we used the KPPV 
classifier to solve this problem of overlapping. We use 
90 samples for training and other 185 images for testing. 
The best rate of discrimination of nine font such as: 
Ahsa, arabic-transparent, Buryidah, Diwani, El-Kharj, 
EL-Khobar, Koufi, Naskh, Tholoth is about 9444 %, 
for k equal to one. 

5. The fractal dimensions study 

A study was carried out on two dimensions B and D. 
We noted a robustness of the two parameters size and 
skew. 

5.1 Size influence: 

Several works highlighted the size influence of 
writing line [I]. In this goal, we studied the influence of 
the size of the both parameters D and B. We used 
several prototypes of the same line with different sizes 
(figure 4). Each image is recorded under a name which 
specifies its font, the numeral of the image and a writing 
size on two characters, the sizes selected are: 8, 10, 12, 
14, 16, 18,20 and 24. 

Figure 4. Example of Diwani writing of which 
size 8,12 and 18 

The basis of different Arabic font is composed of 
275 line text images at different font such us: Ahsa, 
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Table 1. Example of the values of D & B for 
various sizes of the same font. Nature of Visual effect on the image 

rotation 

lo0 West. w 
rotation 

lo0 Est. 
(Effect 1) 

5 O West then 
180° West. 

(Effect 5) 

J1'dbJ1,41 - 
' 4df JIM l,lA1 

Mirror. 
(Effect 6) id twfi LUG 6 8 ~  *L I 

J J 

The size values 20 and 24 are generally used in 
ergonomic aspects, they can be useful in the case of 
identification of the document structure. The writing 
size is proportional to the choice of font. Table 1 shows Figure 5: Some skew effects on the writing line. 
the obtained values for the same line of different sizes. 
The average deviation between two values of the Table 2. Example of two dimensions 
studied parameters is with the order of 5.3 % obtained after several skew 

5.2 Skew influence: 

Preliminary experiments consist in studying the 
influence of the slope on our parameters. Figure 5 shows 
some applied effects on the same writing line. In 
addition we calculated both dimension, the values 
obtained for these dimensions are presented in table 2, 
by respecting the same order as their appearance in 
figure 5. 

We calculated the two dimensions presented before 
with five alternatives SIZE-B(lS), SIZE-B(20), 
SIZE-BOO), SIZE-D(1S) and SIZE-D(2O). We noticed 
that our parameters are not affected by the line skew on 
the font lines (table 2), nevertheless SIZE-B(30) and 
SIZE-D(1S and 20). This enabled us to retain the 
parameter SIZE-B(30) for the BCM. The influence of 
these effects on the last parameters is about 0.5 %. 
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6. Conclusion and perspectives 

We have proposed a new automatic method of font 
identification. This method is based on global texture 
analysis it doesn't depend on the language studied. In 
this method, text lines are not normalized. The method 
proposed is insensible to the skew effects, in opposition 
to most statistic and heuristic method, it doesn't require 
complex treatment, and it can be more efficient in their 
application, not only for lines but also for text blocks. 
However it is interesting on the one hand to test our 
system for other languages, on the other hand to refine 
parameters to improve their discriminating aspect, in 
order to restrain the number of the B and D dimensions. 
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