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Abstract— The Handwriting Recognition enables a person to 

scribble something on a piece of paper and then convert it into 

text. If we look into the practical reality there are enumerable 

styles in which a character may be written. These styles can 

be self combined to generate more styles. Even if a small 

child knows the basic styles a character can be written, he 

would be able to recognize characters written in styles 

intermediate between them or formed by their mixture. This 

motivates the use of Genetic Algorithms for the problem. In 

order to prove this, we made a pool of images of characters. 

We need to convert them to graphs. The graph of every 

character was intermixed to generate styles intermediate 

between the styles of parent character. Character recognition 

involved the matching of the graph generated from the 

unknown character image with the graphs generated by 

mixing.    
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I. INTRODUCTION 

The research in automatic writer identification has mainly 

focused on the statistical approach. This has led to the 

specification and extraction of statistical features such as run-

length distributions, slant distribution, entropy, and edge-

hinge distribution. The edge-hinge distribution feature 

outperforms all other statistical features. Edge-hinge 

distribution is a feature that characterizes the changes in 

direction of a writing stroke in handwritten text. The edge-

hinge distribution is extracted by means of a window that is 

slid over an edge-detected binary handwriting image. 

Whenever the central pixel of the window is on, the two edge 

fragments (i.e. connected sequences of pixels) emerging from 

this central pixel are considered. Their directions are 

measured and stored as pairs. A joint probability distribution 

is obtained from a large sample of such pairs. The technique 

by which a computer system can recognize characters and 

other symbols written by hand in natural handwriting is called 

handwriting recognition system. Handwriting recognition is 

classified into offline handwriting recognition and online 

handwriting recognition. If handwriting is scanned and then 

understood by the computer, it is called offline handwriting 

recognition. The block diagram of the basic recognition 

system is shown in figure below. 

 
Fig.1: Basic Steps in Handwriting or Writer Recognition 

System [1] 

 In case, the handwriting is recognized while writing 

through touch pad using stylus pen, it is called online 

handwriting recognition. From the classifier perspective, 

character recognition systems are classified into two main 

categories i.e. segmentation free (global) and segmentation 

based (analytic). The segmentation free also known as the 

holistic approach to recognize the character without 

segmenting it into subunits or characters. Each word is 

represented as a set of global features, e.g. ascender, loops, 

cusp, etc. Whereas segmentation based approach; each 

word/ligature is segmented into subunits either uniform or 

non-uniform and subunits are considered independently. 

Handwritten character processing systems are domain and 

application specific, like it is not possible to design a generic 

system which can process all kinds of handwritten scripts and 

language. Lots of work has been done on European languages 

and Arabic (Urdu) language. Whereas domestic languages 

like Hindi, Punjabi, Bangla, Tamil, Gujarati etc. are very less 

explored due to limited usage. Normally handwritten 

recognition is divided into six phases which are image 

acquisition, pre-processing, segmentation, feature extraction, 

classification and post processing. 

 The proposed system evaluates the performance of 

edge-based directional probability distributions as features in 

writer identification in comparison to a number of non-

angular features. It is noted that the joint probability 

distribution of the angle combination of two “hinged” edge 

fragments outperforms all other individual features. 

Combining features may improve the performance. 

Limitations of the method pertain to the amount of 

handwritten material needed in order to obtain reliable 
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distribution estimates. The global features treated in this 

study are sensitive to major style variation (upper- vs lower 

case), slant, and forged styles, which necessitates the use of 

other features in realistic forensic writer identification 

procedures [1]. 

 The problem of writer identification, on the 

contrary, requires a specific enhancement of the variations 

which are characteristic to a writer’s hand. At the same time, 

such representations or features should, ideally, be 

independent of the amount and the semantic content of the 

written material. In the extreme case, only a single word or a 

signature should suffice to identify the writer. Three groups 

of features can be identified in writer identification are: 

1) Global Features: extracted or computed automatically on 

a region of interest (ROI) of variable size. 

2) Local Features: corresponding to layout and spacing 

features. 

3) Individual Features: features related to individual 

character shapes. 

The main objectives are 

 To acquire the writer images from a handwritten 

database to create a train and test dataset.  

 To perform image pre-processing to remove noise and 

blurring.  

 To apply binaraization process which converts a gray 

scale image into a binary image using global 

thresholding technique.  

 To do detection of edges in the binarized image using 

edge detection technique, dilation the image. 

 To segment image in which writing appears as 

segmented characters. 

 To apply labeling process in segmentation of pre-

processed input image into isolated characters. 

 To obtain the most relevant information from the original 

data and represent that information in a lower 

dimensionality space which is feature extraction. 

 To use Genetic Algorithm to recognize offline hand 

written characters  

 To classify writers or handwriting on basis of GA graph 

deviation approach. 

 To analyze results based on recognition accuracy and 

classification. 

II. LITERATURE REVIEW 

Narumol Chumuang et. al. proposes a general algorithm for 

more efficient handwritten recognition. Using handwritten 

recognition algorithms can reduce the time it takes to convert 

documents into letters for reducing the workload. The 

handwritten fonts used in this work are multi-script, which 

consists of Bangla font, Latin, MNIST handwritten alphabet 

series on prescription. This step has been designed and 

developed with genetic algorithms in conjunction with 

artificial intelligence techniques [2]. 

 Rehman et. al. presents a comprehensive review of 

writer identification methods and intend to provide taxonomy 

of dataset, feature extraction methods, as well as 

classification (conventional and deep learning based) for 

writer identification. For ease of reader, we grouped the 

discussion into English, Arabic, Western and Other languages 

from script prospective, whereas, from algorithm and 

methods perspective, we grouped the discussion with respect 

to implementation steps sequence. In the end, we highlighted 

the challenges and open research issues in the field of writer 

identification. Finally, we also suggest future direction [3]. 

 Munish Kumar et. al. are the pact with a novel 

approach to text dependent writer identification in view of 

pre-segmented Gurmukhi characters. The text dependent 

writer identification framework proposed in this paper 

includes distinctive stages like preprocessing, feature 

extraction, classification or identification. The feature 

extraction stage incorporates four schemes, zoning, diagonal, 

transitions and peak extent based features. To analyze the 

proposed framework execution, experiments are performed 

with two classifiers, namely, k-NN and SVM. SVM is also 

considered with linear-kernel in the present work [4]. 

 Shweta Shevgekar et. al. published that handwritten 

character recognition is a demanding task in the image 

processing because handwriting varies from person to person. 

And also handwriting styles, sizes and its orientation make it 

complex. Applications like, handwritten text in reading bank 

cheques, Zip Code recognition and for removing the problem 

of handling documents manually, digital data is necessary. 

But Oriented FAST and Rotated BRIEF (ORB) is a very fast 

binary descriptor which is faster than Scale-invariant feature 

transforms (SIFT), it can be verified through experiments. 

Fast key point detector and BRIEF descriptor are important 

because of they have best performance and reasonable cost. 

The recognize method for object recognition is Scale 

invariant feature transform (SIFT), which is very useful for 

feature extraction but it is computationally difficult due to its 

weighty workload required in local feature extraction and 

matching operation. Therefore for better performance and 

low complexity, ORB provides better solution. Recently there 

is a growing trend among worldwide researchers to recognize 

handwritten characters of many languages and scripts. Much 

of research work is done in English, Chinese and Japanese 

like languages .However, on Indian scripts the research work 

is lagging; most of research work is available is mainly on 

Devanagri and Bangala scripts. The work on other Indian 

scripts is in beginning stage. Therefore authors have proposed 

offline recognition of handwritten characters of different 

languages characters [5]. 

 Joonas Lõmps et. al. present a combined method for 

Hiragana handwriting recognition through the exploration of 

morphological processing and features extraction. Our 

approach is tested in offline mode and uses two different 

classifiers for evaluation, the Support Vector Machine (SVM) 

and the K-Nearest Neighbors (KNN). The outcome of this 

investigation gave knowledge about the best combination and 

structure of the adequate method for performing high 

recognition accuracy on offline test data not used in the 

training [6]. 

 Yu-Jie Xiong et. al. publish that writer recognition 

is to identify a person on the basis of handwriting, and great 

progress has been achieved in the past decades. In this paper, 

we concentrate ourselves on the issue of offline text-

independent writer recognition by summarizing the state of 

the art methods from the perspectives of feature extraction 

and classification. We also exhibit some public datasets and 

compare the performance of the existing prominent methods. 

The comparison demonstrates that the performance of the 
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methods based on frequency domain features decreases 

seriously when the number of writers becomes larger, and 

that spatial distribution features are superior to both 

frequency domain features and shape features in capturing the 

individual traits [7]. 

III. METHODOLOGY 

The  proposed framework is illustrated in Fig.2. Hand writing 

Recognition enables a person to scribble something on a piece 

of paper and then convert it into text. If taken the practical 

reality there are enumerable styles in which a character may 

be written. These styles can be self combined to generate 

more styles. Even if a small child knows the basic styles a 

character can be written, he would be able to recognize 

characters written in styles intermediate between them or 

formed by their mixture. This motivates the use of proposed 

modification of Genetic Algorithms for the problem. In order 

to prove this, it is required to make a pool of images of 

characters and convert them to graphs. The graph of every 

character was intermixed to generate styles intermediate 

between the styles of parent character. Writer recognition 

involved the matching of the graph generated. It is aimed to 

test this code for accuracy and reliability on available writer 

database for example IAM Handwriting Database. 

 
Fig.2: Edge Hinge and GA Graph Deviation Writer 

Recognition System 

 The edge hinge distribution is a statistical feature, 

which outperforms all the other statistical approaches. The 

procedure followed is very similar with edge-direction 

distribution. First, by using the same generic edge detection 

approach as before, the edge pixels are extracted and 

considered. Next, a sliding window technique is applied, but 

in this method the entire window is quantized in directions. 

The main difference in the edge hinge distribution is to 

consider, not one, but two edge fragments in the 

neighborhood, emerging from the central pixel, and 

subsequently compute the joint probability distribution of the 

orientations of the two fragments. This feature concerns the 

direction changes of a writing stroke in handwritten text. The 

edge-hinge distribution is extracted by the use of a window 

that scans an edge-detected binary handwriting image. 

Whenever the central pixel of the window is “on”, the two 

edge fragments emerging from this central pixel are 

considered only. 

 Genetic Algorithms are very good means of 

optimization to recognize offline characters. They optimize 

the desired property by generating hybrid solutions. These 

hybrid solutions are added to the solution pool which is used 

to generate more hybrids. These solutions generally give 

better results than the already generated solutions. This is all 

done by the genetic operators. The system will use set of 

graphs generated from training data for any character. 

Genetic Algorithms are used to mix two such graphs and 

generate new graphs. This newly generated graph may 

happen to match the character better than the existing graph. 

So we can say that Genetic Algorithms are good means of 

optimization. To find deviation of a GA based graph easily, 

it is first required to know the deviation of an edge with 

another edge of a graph which is based on edge hinge 

distribution based feature. By pairing up of edges and 

iterating through all the edges, we can found this deviation. 

The distance between two graphs is also measured for 

evaluation of optimized writer features. 

IV. RESULTS AND DISCUSSIONS 

The snapshot of Application Graphical User Interface for 

Edge-Hinge and Genetic Algorithm based Writer 

Recognition System which was developed using MATLAB 

GUIDE Tool is shown in figure below. It consists of 05 

buttons which have been assigned different functions to be 

performed by the application. The display for images and 

results are provisioned in the same window in this GUI. 

1) Open Model: Select handwriting sample image. Region 

of Interest (ROI) will be segmented and feature vector 

will be encoded. 

2) Add to Database: Selected image will be added to 

database. An ID is required. ID is a progressive non-

negative integer number associated to palmprint. 

3) Writer Recognition (1: N Match): Selected image is 

compared with all writer images present in database. 

Code returns the ID of recognized image. Database has 

to include at least one image. 

4) Info: Show information about all images present in 

database and the corresponding IDs. 

5) Remove Database: Delete database and all saved images.
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Fig.3: Feature Extraction of sample handwriting image in MATLAB 

 The MATLAB Command window showing writer 

recognition results with Nearest Class, Euclidean Distance, 

Recognized Image and Location. 

 
Fig.4: MATLAB Command Window: Writer Recognition Result

V. CONCLUSION 

The Application GUI for the Statistical-GA Writer 

Recognition System has been developed along with initial 

stages of Writing Image Acquisition, Writing Image Pre-

processing and Writing Feature Extraction and Writer 

Recognition. The application is to be tested on database for 

accuracy and performance and analytical comparisons are to 

be made on basis of testing. 
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