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This study explores the application of Convolutional Neural Networks (CNN) in 

recognizing sign language through image processing techniques, with a specific 

focus on the EfficientNet architecture. Sign language is a vital mode of 

communication for the hearing impaired, yet it remains underutilized due to limited 

understanding and a lack of tools for translation. The research aims to develop an 

image recognition model that accurately interprets sign language gestures by 

leveraging CNNs, particularly the EfficientNet model, known for its computational 

efficiency and high performance. EfficientNet's scalable architecture enhances the 

model's ability to process images of hand signs, learning to identify and translate 

them into text with improved accuracy and reduced computational requirements. 

Experimental results demonstrate that EfficientNet outperforms traditional CNN 

architectures in distinguishing between a variety of sign language gestures, making 

this approach highly promising for real-time applications. This study contributes to 

the field of assistive technologies by potentially bridging communication barriers 

for the hearing impaired through an efficient and robust solution. 

 

Keywords: Sign Language, Image Processing, CNN, EfficientNet. 

 

 

 

 

 

 

https://lib.mercubuana.ac.id



vii 

 

ABSTRACT 

 

Name  : CHRISTOPHER MARCO ANGELO 

NIM  : 41521010106 

Study Program : Informatics 

Thesis Proposal : 

THE COMPARISON OF EFFICIENTNETB0, 

RESNET50, AND INCEPTIONV3 

ARCHITECTURES FOR SIGN LANGUAGE 

RECOGNITION 

Supervisor : Afiyati, Dr., S.Si, MT. 

 

 

This study explores the application of Convolutional Neural Networks (CNN) in 

recognizing sign language through image processing techniques, with a specific 

focus on the EfficientNet architecture. Sign language is a vital mode of 

communication for the hearing impaired, yet it remains underutilized due to limited 

understanding and a lack of tools for translation. The research aims to develop an 

image recognition model that accurately interprets sign language gestures by 

leveraging CNNs, particularly the EfficientNet model, known for its computational 

efficiency and high performance. EfficientNet's scalable architecture enhances the 

model's ability to process images of hand signs, learning to identify and translate 

them into text with improved accuracy and reduced computational requirements. 

Experimental results demonstrate that EfficientNet outperforms traditional CNN 

architectures in distinguishing between a variety of sign language gestures, making 

this approach highly promising for real-time applications. This study contributes 

to the field of assistive technologies by potentially bridging communication barriers 

for the hearing impaired through an efficient and robust solution. 

Keywords: Sign Language, Image Processing, CNN, EfficientNet. 

 

 

 

 

 

 

https://lib.mercubuana.ac.id



viii 

 

LIST OF CONTENT 

TITLE PAGE i 

DECLARATION OF ORIGINALITY ii 

APPROVAL PAGE iii 

FOREWORD iv 

STATEMENT OF APPROVAL FOR FINAL PROJECT PUBLICATION 

FOR ACADEMIC PURPOSES v 

ABSTRACT vi 

ABSTRACT vii 

LIST OF CONTENT viii 

TABLE LIST x 

FIGURE LIST xi 

ATTACHMENT LIST xii 

CHAPTER I INTRODUCTION 1 

1.1 Background 1 

1.2 Problem Statement 3 

1.3 Research Objectives 3 

1.4 Scope of Reseach 3 

CHAPTER II RELATED WORKS 5 

2.1 Previous Research 5 

2.2 Supporting Theory 17 

CHAPTER III RESEARCH METHODOLOGY 18 

3.1 Type of Research 18 

3.2 Research Stages 19 

3.2.1 Data Preparation 20 

3.2.2 Preprocessing 21 

3.2.3 Image Resizing 21 

3.2.4 Dataset Splitting 21 

3.2.5 Image Classification 21 

3.2.6 Confusion Matrix 22 

3.2.7 Result 22

https://lib.mercubuana.ac.id



ix 

 

CHAPTER IV DISCUSSION 29 

CHAPTER V CONCLUSION AND SUGGESTION 30 

5.1 Conclusion 30 

5.2 Suggestion 30 

REFERENCE 32 

ATTACHMENT 34 

 

 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id



x 

 

TABLE LIST 

 

Tabel 2.1 Related Research 5 

Table 3.1. Data Distribution  21 

Table 3.2. Performance Evaluation Results of EfficientNetB0 Model 23 

Table 3.3. Accuracy and Loss Results of the EfficientNetB0 Model 23 

Table 3.4. Performance Evaluation Results of ResNet50 Model 24 

Table 3.5. Accuracy and Loss Results of the ResNet50 Model 24 

Table 3.6. Accuracy and Loss Results of the InceptionV3 Model 26 

Table 3.7. Accuracy and Loss Results of the InceptionV3 Model 26 

Table 3.8. Accuracy Results of CNN Models for Image Classification 27 

 

 

https://lib.mercubuana.ac.id



xi 

 

FIGURE LIST 

 

Figure 3.1. Research flowchart 19 

Figure 3.2. ASL dataset 20 

Figure 3.3. Training and Validation Accuracy Results of EfficientNetB0 23 

Figure 3.4. Training and Validation Accuracy Results of ResNet50 25 

Figure 3.5. Training and Validation Accuracy Results of InceptionV3 27 

 

https://lib.mercubuana.ac.id



xii 

 

ATTACHMENT LIST 

 

 

Attachment 1 Thesis Supervision Card 34 
Attachment 2 Thesis Output Declaration Page 35 
Attachment 3 Journal Article Manuscript 36 
Attachment 4 Curiculum Vitae 37 
Attachment 5 Intellectual Property Rights Declaration Page 38 
Attachment 6 BNSP Certificate 40 
Attachment 7 Examiner Revision Form 41 

Attachment 8 Approval Page 43 

Attachment 9 Turnitin Result 44 

 

  

 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id




