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ABSTRACT 

 

 

 

 

Online Handwriting Recognition system (HWRS) is a software use to convert 

handwritten character into text format. This project highlights the development of 

online handwriting recognition system using Microsoft Visual Basic 6.0, Support 

Vector Machine (SVM) and, VBTablet 2.0 to recognize the input character by 

matching the prototypes. This may take place by writing directly on to a digitizing 

tablet by using stylus which is connected to the Universal Serial Bus (USB) port of a 

computer. Owing to the fact that each individual has its own way of presenting 

his/her handwriting on tablet, there is a certain level of complexity like the way of 

holding the stylus, the strokes use in the writing and the amount of time and pressure 

put on tablet which are involved in this recognition system. The general on-line 

recognition procedures are preprocessing, features extraction, coarse classification, 

detail matching and postprocessing. In this project the classifier used is the Support 

Vector Machine (SVM) and a new extractor is proposed consisting of time and 

pressure data, which provides of several more meaningful features of the handwritten 

character. The experiment results show that the SVM trained using features from 

time and pressure data makes the time and pressure technique interesting and 

competitive since the features has certain recognition advantages such as a convex 

objective function with very fast training algorithms.  
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ABSTRAK 

 

 

 

 

Online Handwriting Recognitin System adalah satu sistem komputer untuk 

mengubah tulisan tangan dalam format teks. Projek ini mengetengahkan 

pembangunan sistem pengesahan menggunakan Microsoft Visual Basic 6.0, Support 

Vector Machine (SVM), VBTablet 2.0 untuk mengenalpasti tandatangan masukan 

berbanding dengan pangkalan data. Tulisan tangan akan direkodkan dengan 

menggunakan tablet digital dan pen khas yang disambungkan dengan Universal 

Serial Bus Port (USB) pada komputer. Setiap individu mempunyai corak yang 

berbeza hadir pada tablet yang hendak ditulis. Oleh itu, system pengenalan ini 

merangkumi beberapa paras kerumitan seperti cara memegang pen khas, gerak-geri 

semasa menulis dan jumlah masa dan tekanan hadir pada tablet digital. Prosedur 

yang diguna untuk membina projek ini ialah pengolahan awal, pengekstrkan rupa 

bentuk, klasifikasi kasar, perbandingan perincian dan pengolahan akhir telah 

dibincang. Pengelasan yang digunakan dalan projek ini ialah Support Vector 

Machine (SVM) yang mengandungi masa dan data pada tekanan, dimana 

melengkapkan ciri/sifat tulisan tangan. Eksperimen telah menunjukkan bahawa 

latihan SVM yang menggunakan ciri/sifat masa dan tekanan membawa kelebihan 

dalam tulisan pengecaman. 
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CHAPTER I 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

This chapter covers introduction of project. To outline the chapter, it is first 

discussed the introduction of the project. Then it is followed by the problem that is 

trying to be improved. Next, the objectives are presented and the remaining sections 

described the work scope and the structure of this report.   

 

 

1.2 Overview  

 

Online Handwriting Recognition System is used to convert human 

handwritten character into text format. This may go on with writing directly on a 

digitizing tablet by using stylus.  The goal of the project is to develop adaptive 

methods for on-line recognition of handwritten characters. In this case, adaptation 

means that the system is able to learn new writing styles during its normal use. Due 

to the learning, the user can use natural style of writing instead of some constrained 

style. Typical applications for on-line handwriting recognition are small hand-held 

devices, for example PDAs and hand phone, in which it replaces a keyboard. On-line 

handwriting recognition system can also be used in many real-world applications. 

This system when implemented can actually bring more benefits and efficiencies 

towards daily life of being more convenient. There are some applications that can 
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probably implement this system such as recognize handwritten mathematical 

expressions and also improving classroom lecture with technology as a digital 

educational at low cost. 

. 

Handwriting recognition is the ability of a computer to receive and interpret 

intelligible handwritten input. The image of the written text may be sensed "off line" 

from a piece of paper by optical scanning (optical character recognition). 

Alternatively, the movements of the pen tip may be sensed "on line", for example by 

a pen-based computer screen surface. Handwriting recognition principally entails 

optical character recognition. However, a complete handwriting recognition system 

also handles formatting, performs correct segmentation into characters and finds the 

most plausible words. On-line handwriting recognition involves the automatic 

conversion of text as it is written on a special digitizer, where a sensor picks up the 

pen-tip movements X(t),Y(t) as well as pen-up/pen-down switching. That kind of 

data is known as digital ink and can be regarded as a dynamic representation of 

handwriting. The obtained signal is converted into letter codes which are usable 

within computer and text-processing applications. 

 

A new approach for the recognition of handwritings based on the Support 

Vector Machine (SVM) will be discussed. The Support Vector Machine is a new 

type of learning machine for pattern recognition and regression problems, which 

constructs its solution (decision function f) in terms of a subset of the training data 

and the Support Vector.  In recent years Support Vector Machines (SVM) becomes 

very popular. As they provide very good results for various pattern recognition 

problems, they also seem to be a good choice for online handwriting recognition. 

Compared to most methods used for handwriting recognition such as Hidden Markov 

Models (HMM) or Dynamic Time Warping (DTW), SVM, which is based on the 

principle of structural risk minimization, has various advantages such as a convex 

objective function with very fast training algorithms.  

 

On the other hand, SVM typically are applied to data sets containing feature 

vectors of fixed length and not to problems dealing with time series of variable 

length such as online handwriting recognition.  SVM is mainly used in classification 

and regression problems. In classification it involves estimation of the decision 

http://en.wikipedia.org/wiki/Handwritten
http://en.wikipedia.org/wiki/Optical_character_recognition
http://en.wikipedia.org/wiki/Optical_character_recognition
http://en.wikipedia.org/wiki/Segment_(handwriting)
http://en.wikipedia.org/wiki/Digitizer
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function, f using a set of training data with the labels that will correctly classify 

unseen test examples. Meanwhile, for regression, it is the estimation of real-valued 

functions, which is carried out in analogous manner to the case of pattern recognition. 

 

 

1.3 Project Objectives 

 

To achieve the goal of this project, some objectives are defined as a guided: 

 

i) To study a method of programming development for support vector 

machine based design by using Visual Basic 6.0. 

ii) To design and develop an online handwriting recognition system by 

writing through digitizing tablet by obtaining database using Visual 

Basic 6.0. 

iii) To study and gain knowledge for classifier method in Support Vector 

Machine (SVM). 

 

 

1.4 Problem Statement 

 

 In recent years, several attempts were made to produce ink pens that include 

digital elements, such that a person could write on a paper, and have the resulting 

text stored digitally. A Tablet PC is a special notebook computer that is outfitted with 

a digitizer tablet and a stylus allowing a user to handwrite text on the unit's screen. 

The operating system recognizes the handwriting and converts it into typewritten text. 

The success of these products is yet to be determined.  

 

 On-line handwriting recognition systems currently available in the market 

have functions limited to converting handwritings into typewritten text. It has not 

achieved widespread use in either desktop computers or laptops. It is still generally 

accepted that keyboard input is both faster and more reliable. However, this system 

will be improved by using SVM classifier method which consist features of time and 

pressure obtained from database.  

 

http://en.wikipedia.org/wiki/Paper
http://en.wikipedia.org/wiki/Graphics_tablet
http://en.wikipedia.org/wiki/Alphanumeric_keyboard
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 The technique is far sophisticated than a simple analysis of a character. As a 

user writes on a pressure-sensitive tablet, the software records the character shape, 

writing speed, stroke holder, off tablet motion, pen pressure and timing. These 

characteristics uniquely identify a person and cannot be mimicked or stolen. The 

system accuracy is improved but it not yet achieved 100% accurate. 

 

 

1.5 Scope Of Work 

 

This project basically is to develop an online handwriting recognition system 

by using Visual Basic 6.0 and supported files which are ActiveX control (cwui.ocx), 

Tablet Devices Wintab API Wrapper (VBTablet.dll) and SVMCORE.dll. The system 

developed will grab the written texts by the user who writes on adapted digitizing 

tablet via capturing the input signal. Then the input signal will be matched the 

database in recognizer machine and transforms the handwritten character into text 

format. In addition to transforming handwriting into text format, handwriting 

recognition opens a vast scope of possibilities: from searching for handwritten notes 

to triggering actions by writing a symbol. In text recognition, the mainstream 

solutions for data input can be identified by online data input. The input signal is 

captured by stylus on digitizing tablet. The information on strokes and trajectories is 

mathematically represented in a digital ink signal composed of a sequence of 2D 

points by timing order. The input signal is always plotted according to a matrix with 

X (t) and Y (t) axes and a point of origin.  

 

Besides, the performance of the recognition system is improved by using 

SVM classifier algorithm to recognize character. Implementing SVM in this project 

requires a specific program for it to work properly on recognizing character. SVM is 

actually a supervised training algorithm in which has to be trained first before it can 

be used for recognize characters. In order to see the performance of SVM in the 

recognition module, an experiment to test the SVM with real data captured through 

digitizing tablet will be carried out. Experimental result has to be as low as possible 

and within an acceptable range. 
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1.6 Thesis Outline 

 

This thesis consists of five chapters. Chapter 1 discusses on the project 

introduction. It started by presenting the importance of this project and motivation of 

the projects. The objective of project, problem statement, scopes of work and 

methodology will also be presented. Chapter 2 introduces the literature review which 

discusses the literature review and all information that are related to handwriting 

recognition. Every facts and information which found through journals or other 

references will be compared and the better methods have been chosen for the project. 

Beside that, this chapter also includes the concept and fundamental of the 

handwriting recognition system. Chapter 3 is regarding the project methodology that 

consists of two parts which are preprocessing and postprocessing. The system 

development as stated in the project methodology which includes the design of data 

acquisition module, a pre processing module, a normalization and re sampling 

module, a feature extraction module, a classifier module and a decision module. 

Chapter 4 covers all data and analysis results from the recognition database. 

Experiments included in this chapter put in forms of table, figure and discussions. 

Finally, chapter 5 summarizes the whole project. The conclusion, suggestions and 

recommendations for improvements which can be implemented in future are 

discussed within this chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

 

 

 

CHAPTER II 

 

 

 

 

LITERATURE REVIEW 

 

 

 

 

2.1 Introduction 

 

This chapter covers on the literature review on the topic by past researches 

that have been done. Some of the findings, theories behind the research and also 

justification are highlighted to the research. Few recognition classifiers are discussed 

on this chapter.  

 

 

2.1.1 Handwriting recognition system 

 

Handwriting has continued to persist as a means of communication and 

recording information in day-to-day live even with the introduction of new 

technologies. Given its ubiquity in human transaction, machine recognition of 

handwriting has practical significance as in reading handwritten notes in PDA, in 

postal address on envelopes or in handwritten field in forms. The handwritten 

language needs to be transduced into electronic data and thus perform with 

recognition algorithms. The overviews of methods for online handwriting 

recognition system are discussed. 

 

The modern inventions in computer and communication technologies such as 

word processors, fax machines and e-mail are having their impact on handwriting 


