VIDEO CLASSIFICATION USING LARGE LANGUAGE MODELS
APPROACH FOR FILM CENSORSHIPS IN INDONESIA

Nusa Putra
UNIVERSITY—

THESIS

Submitted as fulfilment of the requirements for the completion of
Master of Computer Science Program

DHANY KURNIAWAN
20220130011

MASTER OF COMPUTER SCIENCE PROGRAM
SCHOOL OF COMPUTER SCIENCE
NUSAPUTRAUNIVERSITY
2024



AUTHOR STATEMENT

TITLE :VIDEO CLASSIFICATION USING LARGE LANGUAGE MODELS
APPROACH FOR FILM CENSORSHIPS IN INDONESIA

NAME : Dhany Kurniawan

NIM 20220130011

“I solemnly declare and assume responsibility that this thesis is my own work, except for
excerpts and summaries, each of which I have explained the source of. If at a later time there
are other parties who claim that this Thesis is his work, which is accompanied by sufficient
evidence, then i am willing to cancel my Master of Computer Degree along with all rights and
obligations attached to the title.”.

Sukabumi,

Dhany Kurniawan



APPROVAL THESIS

TITLE : VIDEO CLASSIFICATION USING LARGE LANGUAGE MODELS
APPROACH FOR FILM CENSORSHIPS IN INDONESIA

NAME : Dhany Kurniawan

NIM 20220130011

This thesis has been reviewed and approved
Sukabumi, August 2024

Head of Study Program, Supervisor,

Prof. Ir. Teddy Mantoro, PhD., SMIEEE Prof. Ir. Media Anugerah Ayu, MSc., PhD.,
SMIEEE



THESIS APPROVAL

Title : VIDEO CLASSIFICATION USING LARGE LANGUAGE MODELS APPROACH
FOR FILM CENSORSHIPS IN INDONESIA

Persons Name : Dhany Kurniawan

ID of Student : 20220130011

This Thesis has been tested and defended in front of the Board of Examiners in Thesis
session on . In our review, this Thesis adequate in terms of quality for the purpose of
awarding the Master of Computer Degree.

Sukabumi, August 2024

Supervisor 1 Examiner 1

Prof. Ir. Media Anugerah Ayu, MSc., PhD., Jelita Asian, M.Sc., PhD
SMIEEE

Supervisor 2 Examiner 2

— T —
1 T

Rahmadya Trias Handyanto, S.T., M.Kom., PhD  Umar Aditiawarman, S.T., M.Sc., PhD



FOREWORD

Praise and gratitude the author prays to Allah Subhanahu wa ta'ala, because only with His
blessings and grace can the author complete this thesis. Writing this thesis is one of the
requirements to achieve a Master's degree in Computers at Nusa Putra University. I, Dhany
Kurniawan, known as Prince, realize that without help and guidance from various parties, from
the lecture period to the preparation of this thesis, it is very difficult for the author to complete
this thesis. Therefore, |1 would like to thank:

1.
2.
3.
4.
5.
6.

7.
8.

9.

Prof. Ir. Teddy Mantoro, PhD., SMIEEE as Head of the Master of Informatics Study
Program at Nusa Putra University.

Prof. Ir. Media Anugerah Ayu, MSc., PhD., SMIEEE as Supervisor I.

Rahmadya Trias Handyanto, S.T., M.Kom., PhD as Supervisor Il.

Mr. and Mrs. Lecturer in the Computer Science Master's Program at Nusa Putra
University.

Staff and Employees of the Master of Computer Science Program at Nusa Putra
University.

Both parents and older brother who have prayed for, helped and supported morally and
materially.

My beloved wife who has prayed for, helped and supported morally.

Hari Ambari S.Hum, M.Kom as a generous and kind friend and master who has helped
and supported morally and materially.

Ismail Fahmi, PhD as Founder of Drone Emprit.

10. The Film Censorship Board of the Republic of Indonesia.
11. Colleagues in the Computer Science Masters Program at Nusa Putra University.
12. All parties who have helped in completing this thesis.

For further improvement, suggestions and constructive criticism will be gladly accepted.
Finally, only to Allah Subhanahu wa ta'ala the author submits everything, hopefully it can be
useful especially for writers in general for all of us.

Sukabumi, August 2024



TABLE CONTENT

AUTHOR STATEMENT ..o 1
APPROVAL THESIS ... 2
THESIS APPROVAL ..ot 3
FOREWORD ...ttt b et b e nne e 4
TABLE CONTENT ..ottt 5
FIGURE CONTENT ..o 6
LIST APPENDICES ..ot 9
ABST RACT Lttt 10
CHAPTER I INTRODUCTION.......cciiiiiiiiiiiiiiei e 11
CHAPTER Il LITERATURE REVIEW ......ooiiii e 13
CHAPTER Il RESEARCH METHOD ......ccoiiiiiiiiicc e 23
CHAPTER IV ANALYSIS AND RESULT ...c.oiiiiiiic e 37
CHAPTER V CONCLUSION ..ottt 50
REFERENCE ... e s 51
APPENDICES ... .o s 54



FIGURE CONTENT

Figure 1. The Process of Film Censorship Activities at LSF ..., 13
Figure 2. Comparing Different LVLM Paradigms...........cccccveiiiieieeie e 17
Figure 3. Training Framework and Performance ...........ccccocveveiieieeie s 19
Figure 4. Examples of multi-modal understanding capabilities from Video-LLaVA............. 21
Figure 5. ReSEarch FIamMEWOIK .........ccooiiiiiiiiiieieese e 23
FIGUPE 5. DAtaSEL SU .....oeeiiieiii ittt e e e e be e nnaenreeanee 24
FIQUIE 7. DAtaSel 13+ .....iciiiieiecie ettt et e e st e e e e e neeste e e anaenneenes 24
FIQUIE 8. DAASEL 174 ....eieeieiiieie e siee sttt ettt e e ste e e e s e nse e eeneesteenaeaneenneeneas 24
FIQUIE 9. DAaSE 214 .....icieiicieeie ettt sttt e e ste et e s e nte e e nneesreenaeaneenneenes 25
Figure 10. Dataset COMDINE VIR0 ........ccueuiiiiiieiiiie ettt 25
Figure 11. Upload DataSel..........ccceiieiieriiiieieeiesie e see st ae e steeste e snaesae e sreenaeanaesnaenas 25
Figure 12. Upload Dataset SU...........cccveieiieieiieiie et sie et sae et ae e sneennas 26
Figure 13. Upload Dataset 13+ .........cociiiiiiiiiiiiasieiisssse e e seeseeeseessessessessessesssssssssessessennes 27
Figure 14. Upload DAtaSet 17+ ......c..iciieiiieiiiiiieeiieaiieesieseiteesteeeteeseesteessaeesteesnaeassaesnneensee e 28
Figure 15. Upload Dataset 21+ ..........ccceiveieiieiieesieaieeseesse e seesteeeessaesseessessaessaesessnsesseessesnes 29
Figure 16. Upload Dataset Combing 21 17 13 SU ....cccccciiiiieiierie e 30
Figure 17. Upload Dataset Combine_17 13 SU .....ccccciviiiiiiiiiiiiieic e 30
Figure 18. Upload Dataset CombINg_13 SU .....ccccviiiiiiiiinieniiiin e 30
Figure 19. Upload Dataset Combine _SU _13........c.cooieiiiieiieie e 30
Figure 20. Results SU Without Prompt ENGINEEIING ......ccecveiieiecie e 34
Figure 21. Results 13+ Without Prompt ENGINEEIING .........cccoviririeiiiieie s 34
Figure 22. Results 17+ Without Prompt ENGINEEIING ........coveiieriiiiiie e 35
Figure 23. Results 21+ Without Prompt ENGINEEIING .......occvveiieiiiiiiececcc e 36
Figure 24. Results of SU with Single Age Classification Prompt Engineering ...................... 37
Figure 25. Results of 13+ with Single Age Classification Prompt Engineering ..................... 38
Figure 26. Results of 17+ with Single Age Classification Prompt Engineering ..................... 39
Figure 27. Results of 21+ with Single Age Classification Prompt Engineering ..................... 39
Figure 28. Results with Prompt Engineering Simultaneously All Age Classifications........... 43
Figure 29. Flowchart Prompt Engineering Classification .............ccccoccvvvviivevesieseene e 44
Figure 30. Final results and benchmarking STLS age classification SU .............ccccceoeienenne. 46
Figure 31. Final results and benchmarking STLS age classification 13+...........c..cccccceveennne, 46
Figure 32. Final results and benchmarking STLS age classification 17+.............ccccccevvennne. 47



Figure 33. Final results and benchmarking STLS age classification 21+



LIST TABLE

Table 1. CompPariSON OF LLIMS ......c.ooiiiiiiiiiieeee e
Table 2. Comparison of Methods Prompt ENGINEErING .........ccovevveiieiieriicic e

Table 3. Accuracy of Prompt ENQGINEEIING ......cveiieiiiiiiiiece et



Appendix 1. Research Letter

LIST APPENDICES



ABSTRACT

The advancement of technology has made the dissemination of videos increasingly massive
and widespread, making it very easy for anyone to access them at this time. Not only the
dissemination of videos, but even the creation of videos is becoming easier and can be done by
anyone. With the development of the times, now the media for video broadcasting is becoming
more and more numerous and diverse with various innovations from each platform provider.
Because of this, it is also related to the reach of viewing access. Viewing access that was
originally public through media such as television (TV) and cinemas, is now rapidly evolving
into media convergence that brings integrated viewing closer to the public. Therefore, an effort
is needed to utilize technological advancements to help or alleviate the work of an institution
that directly faces the impact of media convergence, one of which is the utilization of artificial
intelligence (Al) for film censorship. In film censorship, there are many aspects or factors that
influence whether a content or scene is deemed suitable for censorship, some of which are
pornography and violence factors, of course, based on the rules established by Law Number 33
of 2009 concerning Film and Government Regulation Number 18 of 2014 concerning the Film
Censorship Institution (LSF). In the film industry, the use of Al technology has experienced
significant development. One important aspect in film production and distribution is the
censorship process to ensure that the film complies with age classification guidelines, ethical
norms, and applicable legal regulations. The film censorship process, which involves
identifying and removing inappropriate content, has long been a time-consuming task
involving significant human resources. With the development of Large Language Models
(LLMs) that can be used to analyze video, images, sound, and text, there is potential to
automate and improve the efficiency of the film censorship process while ensuring that the
censorship quality is maintained.
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CHAPTER |
INTRODUCTION

1.1. Background

The viewing access that was originally public through media such as television (TV) and
cinemas, is now rapidly evolving into media convergence that brings integrated viewing
closer to the public. Therefore, an effort is needed to utilize technological advancements to
help or alleviate the work of an institution directly facing the impact of this media
convergence, one of which is the utilization of Artificial Intelligence (Al) for film
censorship.

Artificial Intelligence (Al) is a field developed through the combination of many subjects.
In simple terms, Al involves giving machines human-like intelligence, simulating human
thinking to assist people in problem-solving and to realize more sophisticated applications
such as computer-assisted production and human life. Artificial intelligence, a branch of
computer science, is considered one of the three most advanced technologies (genetic
engineering, nanotechnology, and artificial intelligence) in the 21st century. Al modifies or
adapts computers to mimic human actions (including predictions or robot control), thus
making them more accurate. Al has experienced rapid development in the last 30 years and
has been widely used in various academic fields in many countries. For computers to act or
resemble humans, they must be equipped with knowledge and have the ability to reason.
The application of Al is diverse, and the goals of Al systems can be divided into four
categories:

System that can think like a human (Bellman, 1978)

2. System that can think rationally (Winston, 1992)

3. System that can act like a human (Rich and Knight, 1991)

4. System that can react rationally (Nilsson, 1998)

=

1.2. Problem Statement

The large number of films that require censorship involves significant manpower.
Traditionally, this process entails playing films on a monitor/television/widescreen from data
stored on CDs (Compact Discs), DVDs (Digital Video Discs/Digital Versatile Discs), flash
drives, or hard drives, with each film being watched and evaluated manually by human censors.
Therefore, there is a need for technological innovation to address this issue. To resolve this
challenge, a technological solution is required that can alleviate and assist in the film censorship
process.

1.3. Research Question

e How can technology alleviate and assist in the film censorship process?
e What testing methods can be used to facilitate and support the film censorship process?
e What achievements/results will be provided?

1.4. Research Purpose

e Conducting research on the use of Al technology that can alleviate and assist in the film
censorship process.
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e Testing the capabilities of Large Language Models (LLMs) to analyze video content in
the film censorship process.

e Providing results in the form of recommendations for determining the age classification
of a censored film.

1.5. Significance of The Study

The focus of this research is on how the use of Al can alleviate and assist in the film censorship
process. This is achieved by utilizing the capabilities of Large Language Models (LLMSs) to
analyze video content in the film censorship process, thereby providing recommendations for
determining the age classification of a censored film.

1.6. Scope Research

The scope of the research focuses on the utilization of LLMs, specifically Video-LLaVA, using
Prompt Engineering.

12



Nusa Putra
—TUNIVERSITY —

13



CHAPTER V
CONCLUSION

1.1. Conclusion
Based on the implementation and testing conducted, the following conclusions can be drawn:

1. Testing Video-LLaVA Without Prompt Engineering: The output from Video-LLaVA
testing without using prompt engineering is not optimal and does not meet the expected
results.

2. Testing Video-LLaVA Using Single Age Classification Prompt Engineering: Testing
with Single Age Classification Prompt Engineering produces optimal results, aligning
with the expected output for each age classification or film censorship requirement.

3. Testing Video-LLaVA Using Simultaneous All Age Classifications Prompt
Engineering: Testing with Simultaneous All Age Classifications Prompt Engineering
successfully sorts age classifications based on the content/scenes of the film in a single
process. This approach is significantly effective and efficient, yielding optimal results
that meet the expected age classification outputs for film censorship. When a film is
processed using this method, it provides an age classification output that accurately
reflects the film’s classification according to applicable standards or regulations.

4. Implications for Future Use: The results suggest that Video-LLaVA technology based
on Large Language Models (LLM), when used with Prompt Engineering, could serve
as an alternative solution for employing Artificial Intelligence. This approach is
expected to assist and streamline the film censorship process, making the task more
manageable and efficient for The Film Censorship Board of the Republic of Indonesia.
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