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Abstract— Handwriting is the human way in communicating 

each other using written media. By the advancement in 

technology and development of science, there are a lot of 

changes of technology in terms of communication with 

computer through handwriting. Therefore, it is needed 

computer able to receive input in the form of handwriting data 

and able to recognize the handwriting input. Therefore the 

research is basically giving an overview of Handwritten 

Character Recognition inclusive of its it’s need and 

requirement and types of handwritten pattern recognition 

available. 
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I. INTRODUCTION 

Handwritten character recognition is an area of pattern 

recognition which defines an ability of a machine to analyze 

patterns and identify the character. Pattern recognition is the 

science of making inferences from perceptual data based on 

either a priori knowledge or on statistical information [1]. The 

subject of pattern recognition spans a number of scientific 

disciplines uniting them in the search for the solution to the 

common problem of recognizing the members of a class in a 

set containing elements from many patterns in classes. A 

pattern class is a category determined by some given common 

attributes. A pattern is the description of any member of a 

category representing a pattern class. The basic function of 

pattern recognition system is to detect and extract common 

features from the patterns describing the objects that belong 

to the same pattern classes and to recognize the pattern and 

classify it as a member of the pattern class under 

consideration. [2] Since last few decades and advancement in 

technology, computers interact more effectively with humans 

and with the natural world e.g. speech recognition, 

handwritten recognition, gesture recognition etc. However, 

Humans are outperforming far better than machines in 

recognizing patterns. Some of the tasks are generally easy for 

humans, such as identifying the human voice based on 

frequency and pitch, recognizing and differentiating aroma of 

flower and a food, identifying characters etc. These kinds of 

perceptual problems are difficult for the computer because of 

voluminous data with composite and hidden information each 

pattern usually contains. [3] Various areas of pattern 

recognition are shown in (Figure 1). In a curiosity to 

understand and uncover secret of how humans can recognize 

patterns many efforts are being attempted in this area to 

mimic human behavior. Handwritten character recognition is 

one such area where “Handwriting” is used to preserve 

information so as to retrieve it at a later stage and as a 

facilitating mode of communication using some artificial 

graphical symbols on a surface. Since many decades paper 

have been a popular surface to write. Due to the advancement 

of technology this surface is gradually being taken by a 

pressure sensitive touch screen. On the basis of surface 

handwritten character recognition technology is divided into 

two categories i.e. Online and Offline. 

 
Fig. 1: Pattern Recognition Areas 

 Further complexities involved include the fact that 

handwriting differs from writer to writer. Every individual 

human being has an own style of writing. Sometimes even it 

is difficult for human to identify and read handwritten text of 

another human. Further handwriting is also affected by 

situation, environment and also temperament of human while 

writing a text. 

 
Fig. 2: Language Script Characteristics & Diversities 

A. Character Recognition 

Character Recognition in general means identification of 

printed or handwritten characters or symbols. Character 

Recognition area is further divided into two subareas i.e. (1) 

Handwritten Character Recognition and (2) Machine Printed 

Character Recognition. Areas and subareas of Character 

Recognition are shown in (Figure 3). 

1) Machine Printed Character Recognition 

If any machine printed document is scanned and is converted 

to Image, where the intention of preserving that document is 

solved by digitizing it. But later on to search from that 
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digitized document is not possible as it is saved as image, 

converting such 

 
Fig. 3: Character Recognition 

B. Single Font 

In this category of Machine Printed Character Recognition 

System, the document is printed using single font and hence 

this makes it easy to recognize as characteristics of the font is 

going to remain same. 

1) Multiple Font 

This category of Machine Printed Character Recognition 

System is little challenging as compare to single font machine 

printed character recognition as multiple fonts are used within 

document. Sometimes two fonts may look similar but while 

carefully examining them using magnifying glass some subtle 

differences may found among them. 

 In the era of digitization when electronic devices are 

really becoming smarter it requires simple interface between 

man and computer. Automatic Handwritten Character 

Recognition is one such area which has applications in wide 

variety of areas ranging from form based applications, postal 

address, Bank cheques, insurance applications, etc. 

 Handwritten Character Recognition is an area in 

which document /character is written by human being which 

makes it really dynamic and challenging area to work with 

it. Handwriting differs from person to person and it is one of 

the characteristic helpful to identify the person. Sometimes it 

is very difficult for a person to identify what is written from 

the handwritten document by other person. This area is more 

puzzling then the area of multiple font Machine Printed 

Character Recognition system as writing the same character 

more diversified ways can be found. Correctly with full 

accuracy identifying handwritten character recognition is yet 

a stimulating and fascinating area for researcher. Handwritten 

Character Recognition System can be divided into (1) online 

and (2) Offline as explained in subsequent sections. 

a) Online Handwritten Character Recognition 

System 

In this category of Handwritten Character Recognition 

System user is allowed to use e- pen or stylus or finger tips 

which makes it natural and convenient form to input data 

using various supported handheld devices. In case of 

online handwritten character 

 Recognition system directional information along 

with basic characteristics of character can be obtained. 

 Online handwritten character is convenient form of 

input for the person even not aware about technological 

aspects of about operating device, they simply have to use 

their own style of writing using any of the pointing object. 

In online handwriting user's written strokes are 

captured as they are being formed by sampling the pen's (x,y) 

coordinates at evenly spaced time intervals, lifting of a pen that 

is up and down of pointing object makes it dis-ambiguous to 

classify. [5] Other than basic properties of character certain 

other properties such as: 

1) Lifting a pointing object is required to write a character. 

2) Pointing object went from left to right, right to left, top 

to bottom or bottom to top – directional information. 

3) Identifying geometrical properties such as contour 

detection, line detection, loop detection can be done 

based on pointing object and coordinates. 

4) When user writes on touch sensitive electronic device 

many real time information such as coordinates, pressure 

given to write character can be obtained. 

 In case of online handwritten character 

recognition system handwritten character written in particular 

script is classified and stored as Unicode or ASCII format for 

further processing. Online handwritten character recognition 

system can be further divided into (1) writer dependent and 

(2) writer independent character recognition system. 

(1) Writer Dependent 

In case of Writer Dependent (WD) online handwritten 

character recognition system first end user provides some 

structured input to recognition engine on the basis of which 

recognition engine is trained and becomes capable of 

identifying handwriting of that individual user in which user 

has to invest time for training the system. [6] 

(2) Writer-independent 

In case of Writer-independent systems user can start using 

system without having to worry about underlying recognition 

engine. [6] 

b) Offline Handwritten Character Recognition 

System 

In case of Offline Handwritten Character Recognition using 

a pen writer writes on paper, later that page is scanned to 

digitize it and stored in form of a image. Considering a 

scenario where one person sends electronic mail a handwritten 

scanned digitized copy to another person if the end user who 

have received that document want to do modification to that 

document for further processing cannot be done, as image 

doesn’t really allow text searching, indexing and editing. 

 Offline Handwritten Character Recognition system 

really does the task of identifying handwritten character 

contained in image and converting it into a format which 

allows recharge, reformats it for further processing. 

 Off-line handwritten character recognition system 

doesn’t really require user to have operating knowledge of 

device as required into online handwritten character 

recognition system. In a natural way user can write on a 

piece of paper. While comparing Offline and Online 

character recognition system, informer the trajectory, 

dynamic information is not available as with later case. 

 Off-line handwritten character recognition system 

can be further divided into two categories on the basis of how 

much content is stored in it i.e. (1) Isolated character / symbol 

containing single character in a image and (2) Document 

containing group of lines, words and further characters. Both 

these subsystem are explained in below subsection 

(1) Isolated Character recognition 
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In this category image contains a single character written in 

any particular script or symbol which is little easy as compare 

to document recognition as this system doesn’t really require 

segmentation of words and sentences as character is in 

isolation form. 

(2) Document Recognition 

Document may contains multiple pages, pages may contain 

multiple line, further divided into words and characters. 

Offline handwritten document recognition engine requires 

them to segment to break apart pages to lines, lines to words 

and words to character then further processing of feature 

extraction and classification can be made. Document 

recognition can be further classified on the basis of language 

script used within document as (1) Single script & (2) Multi 

script. 

(a) Single script 

If document is written with any single language script then it 

is easy to identify features and classify and convert it into 

Unicode or ASCII equivalent. It is easy as compare to Multi 

language Script used for document writing as recognition 

engine has to be programed to identify features of one 

particular language script. 

(b) Multi script 

If document is written with multiple script or a document is 

really a mixture of multiple language script then recognition 

engine has to deal with feature extraction and classification 

problem with all alphabets used for the document which 

makes it challenging as compare to single script document 

recognition. 

C. Need of Character Recognition 

As technology has advanced and scenario is changing people 

have started utilizing technology in their daily lives and 

Transition can be seen from desktop to handheld devices and 

touch pads which requires shift in input paradigms that is 

more suited for entry made by hand rather than keying them 

in from type pad. 

 As technology has progressed but still at so 

many places it is need to recognize handwritten characters 

which are available on piece of paper such as pin code in 

postal mail, hand written data entered in form etc. 

 In an area of character recognition so much research 

work can be traced for English. At present many OCR 

packages are available in a market commercially for 

recognizing printed text written in English, Chinese and 

Japanese [7] [3]. Research work can also be traced for some 

south Indian script such as Tamil, Telugu, Kannada as well as 

other languages includes Bengali, Gurumukhi, Devnagari etc. 

Some research work is also trace in an area of character 

recognition both printed and handwritten for Gujarati script, 

which is yet not matured and research is still going on to 

achieve higher accuracy within optimal time duration for 

document recognition written in Gujarati script. 

 So, identifying potential need, vast application 

areas, exciting challenges involved and interest committed to 

this field is the key motivation point behind proposed 

research. 

II. CONCLUSIONS 

Handwritten character recognition system can immensely 

play a role to the advancement of the automation process and 

can improve the interaction between man and machine in 

many applications. Important data may be available on 

papers, to preserve them in digital format it. Is generally 

scanned and stored as an image, which doesn’t allow for 

searching & extracting required information, where proposed 

system will identify individual characters and further that 

output can be store into any text format which will save 

human efforts & time to manually keying data to store in 

digital format. 

 To recognize handwritten characters available on 

bank cheques, government records, bill processing system, 

post code recognition, signature verification, passport 

readers, and offline document recognition. 
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