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ABSTRACT

For the past few decades, braille is one of the tools that are being used to help 

visually impaired people to engage with the world. Braille is the most popular system 

used for interaction between visually-impaired and sighted people using tactile 

means. As the numbers of people with vision impairment are growing over the years, 

they also need a system that can aid their impairment. The main purpose of this 

project is to develop and evaluate a prototype of braille characters’ recognition that is 

able to identify Grade 1 and Grade 2 braille characters. This study develops a CNN­

based system to recognize Braille characters, addressing the translation challenges 

faced by people with vision impairments. The dataset comprises 28x28 black and 

white images of 26 characters, each with three augmentations, sourced from Kaggle. 

CNNs analyze dot patterns for classification. Target users, particularly Braille 

instructors, benefit from this learning aid, enhancing accessibility and inclusivity for 

visually impaired individuals. Therefore, Convolutional Neural Network (CNN) 

technique is used to construct a model that is able to identify the braille 

characters. Two experiments were conducted on the number of epochs and splitting 

data ratios. Based on the results, the most outstanding model achieved 97.1% 

accuracy with the 600 number of epochs. The future works for this prototype system 

are to develop a mobile application or web-based application to identify the braille 

characters and translate the characters. Besides, another recommendation is to add 

another braille characters along with symbols for the system to identify.

iv



TABLE OF CONTENTS

CONTENT PAGE
SUPERVISOR APPROVAL i

STUDENT DECLARATION ii

TABLE OF CONTENTS v

LIST OF FIGURES viii

LIST OF TABLES x

LIST OF ABBREVIATIONS xi

CHAPTER 1 1

1.1 Background of Study 1

1.2 Problem Statement 3

1.3 Objectives 5

1.4 Scope 5

1.5 Project Significance 6

1.6 Overview of Research Framework 7

1.7 Conclusion 7

CHAPTER 2 9

2.1 Overview of Braille Language 9

2.1.1 Type of Braille 9

2.1.2 Standard Braille Embossed 11

2.1.3 Importance of Braille 13

2.2 Overview of Optical Character Recognition 13

2.3 Machine Learning Techniques 14

2.3.1 Convolutional Neural Networks (CNNs) 14

2.4 Previous Research Work 15

2.4.1 Optical Braille Recognition 16

2.4.2 Optical Character Recognition for Braille in Android 16

2.4.3 Braille Recognition using Convolutional Neural Network 17

2.4.4 Free Touch Screen-Based Braille 18

2.4.5 Braille Recognition using Backpropagation 19

2.5 Implication of Literature review 21

v



2.6 Conclusion 22

CHAPTER 3 25

3.1 Overview of Research Framework Methodology 25

3.1.1 Detailed Research Framework 25

3.2 Preliminary Study 29

3.2.1 Knowledge Acquisition 29

3.2.2 Data Collection 30

3.2.3 Data Pre-Processing 31

3.3 Design Phase 31

3.3.1 Prototype System Architecture 32

3.3.2 Expansion of CNN in System Architecture 33

3.3.3 Flowchart 36

3.3.4 Interface Design 37

3.4 Prototype System Development 38

3.4.1 Hardware Requirement 38

3.4.2 Software Requirement 39

3.5 Prototype System Testing and Evaluation 40

3.5.1 Performance Evaluation 40

3.5.2 Confusion Matrices 40

3.6 Gantt Chart 42

3.7 Documentation 43

3.8 Conclusion 43

CHAPTER 4 45

4.1 Conceptual Framework 45

4.2 Program Codes for Algorithm 46

4.4 .2 Data Preprocessing 46

4.3 Prototype Interfaces 47

4.4 Experimental Results 50

4.4.1 Experiment 1 50

4.4.2 Summary of Experiment 1 57

4.4.3 Experiment 2 58

4.4.4 Summary of Experiment 2 67
vi


