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MOTTO 

" Solve problems with code." 



 

viii 

 

PREFACE 

Praise and gratitude are sincerely offered to God Almighty, for it is by His 

grace and blessings that the researcher was able to complete this thesis entitled 

<Implementation of LLaMA Model for Automatic Image Caption Generation 
in Android-Based Application=, as one of the requirements for obtaining a 

Bachelor's degree in Computer Science at Universitas Pendidikan Ganesha. 

This undergraduate thesis was successfully completed in a timely manner 

through continuous effort, prayers, and the support and encouragement of various 

parties, both materially and morally. Therefore, with deep appreciation, the 

researcher would like to express heartfelt thanks to: 

1. Prof. Dr. I Wayan Lasmawan, M.Pd., as the Rector of Universitas Pendidikan 

Ganesha, for providing educational facilities and continuous motivation to the 

researcher and all students throughout their academic studies and research 

activities. 

2. Prof. Dr. Kadek Rihendra Dantes, S.T., M.T., as the Dean of the Faculty of 

Engineering and Vocational Studies, for the support and facilities provided 

during the researcher9s academic process within the faculty. 

3. Dr. Putu Hendra Suputra, S.Kom., M.Cs., as the Head of the Department of 

Informatics Engineering, for his support, motivation, constructive suggestions, 

and critical input throughout the research process. 

4. I Nyoman Saputra Wahyu Wijaya, S.Kom., M.Cs., as the Coordinator of the 

Computer Science Study Program and also as the First Examiner, to whom the 

author would like to express sincere gratitude for the time, guidance, and 

valuable input provided during the thesis examination process, as well as for the 

assistance given both directly and indirectly throughout the study and research 

period. 

5. Ir. Ketut Agus Seputra, S.ST., M.T., as the first supervisor, for his guidance, 

direction, suggestions, feedback, and support provided patiently throughout the 

research process. The time he devoted to providing supervision and 

encouragement made a significant contribution to the successful completion of 

this undergraduate thesis. 



 

ix 

 

6. Dr. Agus Aan Jiwa Permana, S.Kom., M.Cs., as the Second Supervisor, for the 

valuable learning experiences, motivation, and insightful input provided with 

great dedication during the research implementation. The author deeply 

appreciates every attention and assistance given, which became a strong 

foundation in the author9s academic journey. 

7. Dr. Ni Wayan Marti, S.Kom., M.Kom., as the second examiner, I as the author, 

would like to express my deepest gratitude for the insightful feedback, 

constructive suggestions, and valuable input provided during the thesis 

examination process. The guidance has been instrumental in refining and 

improving the quality of this thesis. 

8. All lecturers of the Department of Informatics Engineering and the Computer 

Science Study Program, for the invaluable knowledge, learning experiences, 

and support provided during the author9s studies at Universitas Pendidikan 

Ganesha. 

9. All respondents who participated in the questionnaire for requirements analysis 

and usability testing, for their valuable time, feedback, and insights, which 

greatly contributed to the evaluation and improvement of the developed 

application. 

10. For my mother, Evayani Rosvika Usmanesti, who has consistently provided 

prayers, motivation, blessings, substantial financial support, and fulfilled all of 

the author9s needs with love and sacrifice. Without her presence, the completion 

of this thesis and the attainment of a bachelor9s degree would have been difficult 

to achieve.  

11. The author9s siblings, for their continuous support, advice, and assistance, both 

morally and practically, throughout the preparation of this undergraduate thesis. 

12. All friends and fellow students of the 2021 batch of Computer Science, who 

have struggled together since the beginning of the academic journey and whose 

names cannot be mentioned individually. Thank you for all the memories, 

laughter, and challenges we have faced together. 

13. All individuals and parties who have provided support to the researcher, either 

directly or indirectly, throughout the entire process of conducting the research 

and completing this undergraduate thesis. 



 

x 

 

The author realizes that this undergraduate thesis is not free from limitations 

and imperfections, which are influenced by the author9s limited knowledge and 

experience. Therefore, constructive feedback, suggestions, and criticisms from 

various parties are highly welcomed and appreciated. It is hoped that this 

undergraduate thesis can provide benefits and serve as a useful reference for readers 

and future researchers. For your attention and contribution, Thank you  

 

Singaraja, February 5, 2026  

 

 

Author 

  



 

xi 

 

TABLE OF CONTENT 

PREFACE ............................................................................................................ viii 

TABLE OF CONTENT ......................................................................................... xi 

LIST OF FIGURE ................................................................................................ xiv 

LIST OF TABLE ................................................................................................ xvii 

CHAPTER I ............................................................................................................ 1 

1.1 Background ............................................................................................. 1 

1.2 Problem Identification ............................................................................. 4 

1.3 Problem Scopes ....................................................................................... 4 

1.4 Research Problems Statements ............................................................... 5 

1.5 Research Objectives ................................................................................ 5 

1.6 Research Result Benefits......................................................................... 6 

CHAPTER II ........................................................................................................... 7 

2.1. Related Work .......................................................................................... 7 

2.2. Theoretical Foundation ......................................................................... 11 

2.2.1. Creative Block ............................................................................... 12 

2.2.2. Questionnaire ................................................................................ 12 

2.2.3. Use Case ........................................................................................ 14 

2.2.4. Flowchart ...................................................................................... 15 

2.2.5. Activity Diagram ........................................................................... 16 

2.2.6. Entity-Relationship Diagram ........................................................ 17 

2.2.7. LlaMA ........................................................................................... 18 

2.2.8. Prompt Engginering ...................................................................... 20 

2.2.9. Instruction Fine Tuning ................................................................. 21 

2.2.10. Chain of Thought Prompting ........................................................ 22 

2.2.11. In-Context Learning ...................................................................... 22 

2.2.12. Kotlin ............................................................................................ 24 

2.2.13. Python ........................................................................................... 25 

2.2.14. REST API ..................................................................................... 25 

2.2.15. Django REST Framework ............................................................. 26 



 

xii 

 

2.2.16. Android ......................................................................................... 27 

2.2.17. Jetpack Compose ........................................................................... 27 

2.2.18. MySQL .......................................................................................... 28 

2.2.19. SQLite dan Room .......................................................................... 29 

2.2.20. Retrofit .......................................................................................... 29 

2.2.21. BLEU ............................................................................................ 30 

2.2.22. CIDEr ............................................................................................ 31 

2.2.23. System Integration Testing ........................................................... 31 

2.2.24. System Usability Scale .................................................................. 32 

2.3. Supporting Tools ................................................................................... 34 

2.3.1. Figma ............................................................................................ 34 

2.3.2. Android Studio .............................................................................. 34 

2.3.3. Visual Studio Code ....................................................................... 35 

2.3.4. Postman ......................................................................................... 35 

CHAPTER III ....................................................................................................... 37 

3.1. Research Type ....................................................................................... 37 

3.2. System Requirement Analysis .............................................................. 40 

3.2.1. Data Sources.................................................................................. 40 

3.2.2. Data Colection ............................................................................... 40 

3.2.3. System Requirement ..................................................................... 45 

3.3. Design ................................................................................................... 47 

3.4. Implementation ..................................................................................... 49 

3.5. Testing ................................................................................................... 52 

3.6.1. System Integration Testing ........................................................... 52 

3.6.2. System Usability Scale .................................................................. 54 

CHAPTER IV ....................................................................................................... 56 

4.1 System Design .......................................................................................... 56 

4.1.1 Usecase Diagram .............................................................................. 56 

4.1.2 Activity Diagram .............................................................................. 57 

4.1.3 Relational Model .............................................................................. 63 

4.1.4 API Endpoint List ............................................................................. 66 



 

xiii 

 

4.1.5 System User Interface Design .......................................................... 67 

4.2 Implementation ......................................................................................... 72 

4.2.1 Data Cleaning ................................................................................... 72 

4.2.2 Labeling Data ................................................................................... 73 

4.2.3 Backend Implementation .................................................................. 74 

4.2.4 Android Frontend Implementation ................................................... 92 

4.3 System Testing ....................................................................................... 116 

4.3.1 Integration Testing ......................................................................... 117 

4.3.2 Caption Accuration Testing ........................................................... 126 

4.3.3 System Usability Scale ................................................................... 128 

4.4 Discussion ............................................................................................... 130 

4.4.1 Results interpretation ...................................................................... 130 

4.4.2 Implementation Limitations ........................................................... 131 

CHAPTER V ....................................................................................................... 133 

5.1 Conclusion .............................................................................................. 133 

5.2 Future Work ............................................................................................ 134 

REFERENCES .................................................................................................... 136 

APPENDICES .................................................................................................... 141 

BIOGRAPHY ..................................................................................................... 150 

 

  



 

xiv 

 

LIST OF FIGURE 

Figure 2. 1 Few-shot In-context Learning............................................................. 23 

Figure 2. 2 BLEU Score Calculation Formula ...................................................... 30 

Figure 2. 3 SUS Score Category ........................................................................... 33 

Figure 3. 1 Software Development Life Cycle Waterfall ..................................... 38 

Figure 3. 2 Feature Prioritization Matrix .............................................................. 46 

Figure 3. 3 Descripix Application Architecture .................................................... 48 

Figure 3. 4 Descripix Userflow ............................................................................. 48 

Figure 3. 5 Llama Implementation Flow .............................................................. 50 

Figure 4. 1 Descripix Use Case Diagram .............................................................. 56 

Figure 4. 2 Activity Diagram - User Auth and Caption Result List ..................... 58 

Figure 4. 3 Activity Diagram - View and Update User Profile ............................ 59 

Figure 4. 4 Activity Diagram - Logout Process .................................................... 60 

Figure 4. 5 Activity Diagram - Upload and Generate Caption ............................. 61 

Figure 4. 6 Activity Diagram - Caption Result Details ......................................... 62 

Figure 4. 7 Activity Diagram - Share Caption Result ........................................... 62 

Figure 4. 8 Activity Diagram - Save and Delete Caption Result .......................... 63 

Figure 4. 9 Descripix Relational Model ................................................................ 64 

Figure 4. 10 Low-Fidelity Wireframes of the Home Screen: (A) Guest Mode 

and (B) Authenticated Mode ..................................................................... 68 

Figure 4. 11 Low-Fidelity Wireframes of the Profile Screen: (A) Guest Mode 

and (B) Authenticated Mode ..................................................................... 69 

Figure 4. 12 Low-Fidelity Wireframes of the Caption Detail Screen ................... 70 

Figure 4. 13 Low-Fidelity Wireframes of the Image Metadata Component......... 71 

Figure 4. 14 Low-Fidelity Wireframes of the Home Screen Share Component ... 71 

Figure 4. 15 Low-Fidelity Wireframes of the Style Component .......................... 71 

Figure 4. 16 Low-Fidelity Wireframes of the Language Component ................... 71 

Figure 4. 17 Sample Dataset ................................................................................. 73 

Figure 4. 18 Django - User Model Configuration ................................................. 74 

Figure 4. 19 Django - Caption Result Model Configuration ................................ 75 

Figure 4. 20 Django - Google Oauth Configuration ............................................. 76 

Figure 4. 21 Django - Google Id Validation ......................................................... 77 



 

xv 

 

Figure 4. 22 Django - Register or Login Social by Social Account 

Configuration ............................................................................................ 78 

Figure 4. 23 Django - Dataset and Instruction Loader .......................................... 80 

Figure 4. 24 Django - Llama Configuration for Generate Caption ....................... 83 

Figure 4. 25 Django - Caption Management Implementation .............................. 88 

Figure 4. 26 Django - User Management Implementation ................................... 90 

Figure 4. 27 Django - Descripix Main URL Configuration .................................. 90 

Figure 4. 28 Caption Management Endpoint ........................................................ 91 

Figure 4. 29 Authentication & User Management Endpoint ................................ 92 

Figure 4. 30 Kotlin - Api Service Configuration .................................................. 93 

Figure 4. 31 Kotlin - Image Metadata Extraction ................................................. 95 

Figure 4. 32  Kotlin - Google Login Implementation ........................................... 96 

Figure 4. 33 Kotlin - Repository Login Config..................................................... 97 

Figure 4. 34 Kotlin - Session Configuration ......................................................... 99 

Figure 4. 35 Kotlin - Logout Configuration .......................................................... 99 

Figure 4. 36 Kotlin - User profile Configuration ................................................ 100 

Figure 4. 37 Kotlin - Generate Caption Configuration ....................................... 101 

Figure 4. 38 Kotlin - Generate Caption Request ................................................. 102 

Figure 4. 39 Kotlin - Caption List Configuration ............................................... 104 

Figure 4. 40 Kotlin - Caption List UI State Handling ......................................... 106 

Figure 4. 41 Kotlin - Caption Details View Implementation .............................. 107 

Figure 4. 42 Kotlin - Share Caption Result Configuration ................................. 108 

Figure 4. 43 Kotlin - Share Caption Implementation on UI ............................... 109 

Figure 4. 44 Kotlin - Caption Management Configuration ................................. 111 

Figure 4. 45 Kotlin - Caption Management Implementaion on UI ..................... 113 

Figure 4. 46 Descripix User Interface of the Home Screen (A) Guest Mode (B) 

Authenticate Mode .................................................................................. 113 

Figure 4. 47 Descripix User Interface of the Detail Screen ................................ 114 

Figure 4. 48 Descripix User Interface of the Profile Screen (A) Guest Mode (B) 

Authenticate Mode .................................................................................. 115 

Figure 4. 49 Descripix User Interface of Sharing Feature (A) Share Interface 

(B) Share to Facebook (C) Share to Instagram ....................................... 116 



 

xvi 

 

Figure 4. 50  Integration Testing Result ............................................................. 125 

 

  



 

xvii 

 

LIST OF TABLE 

Table 2. 1 Flowchart Symbol ................................................................................ 15 

Table 2. 2 Activity Diagram Symbol .................................................................... 17 

Table 2. 3 LLaMA Prompting Test Result............................................................ 19 

Table 3. 1 Demographic Information Questionnaire ............................................ 41 

Table 3. 2 User Experience Questionnaire ............................................................ 42 

Table 3. 3 Feature Expectations Questionnaire..................................................... 42 

Table 3. 4 User Suggestions Questionnaire .......................................................... 43 

Table 3. 5 Descripix Feature List .......................................................................... 46 

Table 3. 6 Caption Result Example....................................................................... 51 

Table 3. 7 Example of Login Test Scenario .......................................................... 53 

Table 3. 8 System Usability Scale Questionnaire Questions ................................ 54 

Table 4. 1 Use Case Descriptions ......................................................................... 57 

Table 4. 2 Schema of User Entity ......................................................................... 64 

Table 4. 3 Scheme of Result Entity ....................................................................... 65 

Table 4. 4 Scheme of Email Address Entity ......................................................... 65 

Table 4. 5 Scheme of Social Account Entity ........................................................ 66 

Table 4. 6 Descripix API List ............................................................................... 66 

Table 4. 7 Selection and Cleaning of Captions ..................................................... 72 

Table 4. 8 Base instruction for In Context Learning ............................................. 80 

Table 4. 9 Caption Comparison Example: ICL vs. Non-ICL ............................... 84 

Table 4. 10 Example of Reference Captions for BLEU and CIDEr Evaluation ... 85 

Table 4. 11 Test Result of BLEU and CIDEr ....................................................... 86 

Table 4. 12 User Authentication Test Scenarios ................................................. 117 

Table 4. 13 Caption List Viewing Test Scenarios............................................... 119 

Table 4. 14 User Profile Management Test Scenarios ........................................ 120 

Table 4. 15 Caption Generation Test Scenarios .................................................. 122 

Table 4. 16 Caption Management Test Scenarios ............................................... 123 

Table 4. 17 Results of Accuracy Testing on Visually Similar Objects ............... 126 

Table 4. 18 System Usability Scale Response .................................................... 128 

Table 4. 19 System Usability Scale Calculation Result ...................................... 129 

  


