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Abstract
This paper is dealing with the recognition of font and character 
problem in Punjabi language. Punjabi script presents great 
challenges to the detection of font type phase due to the large 
number of characters and the sophisticated ways in which they 
combine.It is feed forward neural network as a classifier and 
operates on a given set of known fonts. The performance of the 
proposed method is evaluated by a set of tests made on a database 
of characters combining 10 classes of fonts of Punjabi characters 
that are mostly used. The average character recognition rate is 
90% and average font recognition rate is 99%. The most important 
advantages of our algorithm are low feature dimensions, low 
computational complexity, and high speed 
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I. Introduction
Achieving human functions like reading, recognizing and thinking 
through machines is an ancient dream. It is natural that we should 
seek to design and build machines that can recognize the patterns 
like text characters, faces, flowers, plants etc. The human brain 
can easily recognize the characters in hundreds of different sizes 
and fonts. Computers, however, are not as smart as people. These 
work are best studied under the domain of Pattern Recognition 
(PR), which is the study of how machines can observe the 
environment, learn to distinguish patterns of interest, and make 
reasonable decisions about the categories of these patterns. It has 
various approaches like: Template Matching, Statistical Approach, 
Syntactic Approach, Structural Approach and neural network 
approach [20].

A. OCR
Optical character recognition has become one of the most 
successful applications of technology in pattern recognition 
and artificial intelligence. OCR is the mechanical or electronic 
conversion of scanned or photo images of typewritten or printed 
text into machine-encoded/computer-readable text file [12].
Character recognition system divided into two methods Online 
and Offline .offline further divided into two parts handwritten 
and printed. OCR systems of machine-printed documents can be 
divided into three groups: mono Font, multi Font and Omni Font 
as shown in fig. 1.

Fig. 1: Types of Fonts

B. OFR
Font Recognition is a preliminary step in optical character 
recognition systems. Font recognition has great influence over 
automatic document processing in at least two aspects. Font is 
an important factor both to character recognition and to script 
identification. Font classification can reduce the number of 
alternative shapes for each class, leading to essentially single-
font character recognition. Second, the ideal output of an ADP 
system includes not only the content of the document but also 
the font used to print this document in order to achieve automatic 
typesetting. [2] There are three strategies of combining the OFR 
with the OCR: the a posteriori approach, the a priori approach and 
the hybrid approach.Numerous studies on optical font recognition 
have been made. In The paper [5] introduce three functions that 
recognize the font, detect and identify the most frequently used 
(MFU) character and differentiate between the machine-printed 
and hand-written characters. Its Rate of Recognition is 97.80%. 
The target of this paper [8] to recognize Arabic characters and fonts 
and method is based on the dissimilarity index computed on the 
polygonal approximation of the character. The Character and font 
recognition rate is 100%. According to [15] they use Euclidean 
distance between spatial descriptors and gradient value used with 
deletion of letters dots and constructed a dataset consisting of 
some templates in 25 widely used Farsi. They obtained recognition 
rate was 98.7 %. Several more works have been done in optical 
font recognition in various languages such as Chinese [2, 4-6], 
Arabic [7-11], and Farsi [16]. In all of these works, the font of 
the whole text in a document image was assumed to be uniform. 
To our knowledge, there has been no study of the Punjabi Font 
Recognition problem. Available studies deal with Arabic, Chinese, 
English fonts which have different characteristics than Punjabi.
This paper is organised as: In section II our related work is 
presented. The section III indicate Result and Discussion, section 
IV graphical user interface and finally section V, deals with 
conclusions.

II. Related Work:
Font and character recognition is a subset of the pattern recognition 
area. However, it was Font and character recognition that gave the 
impetus to the Pattern Recognition and Image Analysis to become 
matured fields of science. Font recognition is a fundamental issue 
in document analysis and recognition, and is often a difficult 
and time-consuming task. When no font information is available, 
the recognition process becomes more time consuming and the 
accuracy decreases as more fonts are added Font information has 
been used in many multi-font text recognition systems. Thus, OCR 
for Punjabi is an emerging area of research, and recognizing Punjabi 
fonts and characters simultaneously from printed documents is a 
novel attempt, which is the main focus of the present work.The 
recognition of font and character has basically three main phases 
these are Preprocessing, Feature Extraction and classification.
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A. Preprocessing
The Character Image is first captured and transformed into a 
format that can be processed by a computer. Now it’s ready for 
preprocessing. It takes a raw image and improves it by performed 
the various pre-processing steps.it is the first stepwhere, RGB 
image of the Character is converted into grayscale and then to 
binary image. The purpose of this phase is to make character 
image ready for feature extraction. 

B. Feature Extraction
This phase comes after preprocessing, in this, extracting the 
characteristics or attributes from an image. The pattern recognition 
system accuracy depends mainly on the extracted features. 
Extraction is the key phase to develop Punjabi Font Recognition 
system. In this proposed model, we extract the seven local feature 
values. The local features are:

Area:Actual number of pixels in the region.1. 
Length: It specifies the length of the bounding box along 2. 
each dimension.
Breadth: it specifies the width of the bounding box along 3. 
each dimension.
Perimeter:The distance between each adjoining pair of pixels 4. 
around the border of the region.
Centroid Coordinates: Horizontal and vertical the center of 5. 
mass of the region of Character image.
White pixel count: it is defined as the percentage of White 6. 
pixels in the area of a character block.
Black pixel count: it is defined as the percentage of black 7. 
pixels in the area of a character block.
Corr2 (2-D correlation coefficient): It computes the correlation 8. 
coefficient between a two images. As shown in table 1.

Table 1: Feature Extraction From Character Images
Sr. No. Extracted Features Result
1 Area 1763
2 Length 41
3 Breadth 43
4 Perimeter 168
5 Centroid Coordinates-x axis 20.5
6 Centroid Coordinates-y axis 21.5
7 Number of White Pixels 1247
8 Number of Black Pixels 516

C. Classification
It is the third phase where we use neural network. It can be viewed 
as massively parallel computing systems consisting of an extremely 
large number of simple processors with many interconnections. 
The main characteristics of neural networks are that have the 
ability to learn complex nonlinear input-output relationships, use 
sequential training procedures, and adapt themselves to the data. 
Here we can use the feed forward neural network. Multilayer feed-
forward neural networks is that in which data and calculations 
flow in a unidirectional that is flow of data from the input data 
to the outputs. It consists of three types of layers such as input 
layer, hidden layer and output layer. The every node in a layer 
is connected to all further nodes in the next layeras it shown in 
fig. 2.

Fig. 2: Multilayer Feed Forward Neural Network Architecture

III. Result and Discussion
The results of the experiments carried out on Printed character 
for Punjabi font and character recognition. Punjabi script presents 
great challenges to the detection of font type phase due to the large 
number of characters and the sophisticated ways in which they 
combine. To test the performance of the proposed method, we 
have developed a database containing Punjabi characters written 
in different fonts. The proposed method has been implemented 
and evaluated with all 35 character of Punjabi language with 10 
different font style. In the present work, Twelve font types were 
considered in this dataset as follows: Amrit, AmrLipi, AnmolLipi, 
AnmolKalmi, Asses, Bulara, GurbaniAkhar, GurbaniLipi, 
Lmptara, Web Akhar Thick. Prototype characters (connected 
components) are generated synthetically (created in the pre-
selected size, form all these selected fonts, using computer). 
Since they are computer- generated images, and are not scanned, 
prototype images are assumed to be noise-free. These computer-
generated prototypes are used for training. The templates are of 
125X125 sizes.
The performance of this recognition method is experimentally 
evaluated by calculating accuracy It is defined as the measurement 
system is the degree of closeness of measurements of a quantity 
to that quantity’s actual (true) value as shown in eq. (1).

The experiment is carried out according to increase number of 
database and font style with all Punjabi character. The description 
is given below:

A. Dataset 1
In first data set only used 2 Punjabi fonts and total no. of 70 
images in database. The accuracy of character recognition 100% 
is obtained using multilayer feed forward ANN

B. Dataset 2
In second data set only used 4 Punjabi fonts and total no. of 140 
images in database. The accuracy of character recognition 98.5% 
is obtained using multilayer feed forward ANN.

C. Dataset 3
In third data set only used 6 Punjabi fonts and total no. of 210 
images in database. The accuracy of character recognition 93% 
is obtained using multilayer feed forward ANN.
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D. Dataset 4
In third data set only used 8 Punjabi fonts total no. of 280 images 
in database. The accuracy of character recognition 84% is obtained 
using multilayer feed forward ANN.

E. Dataset 5
In third data set only used 10Punjabi fonts and total no. of 350 
images in database. The accuracy of character recognition 78% 
is obtained using multilayer feed forward ANN.

Fig. 3: Result With Number of Fonts Vs Recognition Rate

The above fig. 3, we observe that recognition rate increase with 
decrease the number of font and database. It shows that by two 
fonts the accuracy is 100% and with 10 fonts accuracy rate 
decrease below 80%.
After entrance of a query image through GUI, in order to 
modification of it, according to font face of document image, 
font face of document image should be recognized.

IV. Graphical User Interface
In this research the main purpose to design a graphical user interface 
is to provide interaction to user with font recognition. Using the 
following interface, the user can select character image database 
of interest. Then train the network with the database contents and 
process it. The extracted features from each image are displayed 
as shown in GUI. The interface displays the font name, character 
name and character image. It is as shown in fig. 4.

Fig. 4: GUI for Font and Character Recognition

V. Conclusion and Future Scope
To our knowledge, there has been no study of the Punjabi Font 
Recognition (AFR) problem. Available studies deal with Latin 
,Arabic, Chinese fonts, which have different characteristics 

than Punjabi fonts. Punjabi script presents great challenges 
to the detection of font type phase due to the large number of 
characters and the sophisticated ways in which they combine. 
Therefore, in this paper, we presented a novel solution to the a 
priori PFR problem. The detection of the font style can also be 
used to improve character recognition. The average character 
recognition rate is 90% and average font recognition rate is 99%.
The most important advantage is its robustness to noise.A number 
of techniques that are used for optical character recognition and 
optical font recognition. Much other advancement in this area is 
being under development. This approach with a little adaptation is 
applicable on other languages such as English, Hindi for character 
recognition.
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