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1 Abstract

2 This article introduces the Maobius Trip
Replay, a multimodal deep-learning toolkit
4 developed to transform the analysis of

5 films and cultural representations. By
6 automatically deconstructing and
7 analyzing large datasets from movies and
8 TV shows, the tool provides statistical
9 insights into cinematic techniques and

10 cultural trends. Integrating advanced
11 features such as character tracking, gender
12 recognition, shot scale labeling, and music
13 detection, M&bius Trip Replay identifies
14 cultural blueprints that define genres,
15 directors, and film techniques. This Al-
16 driven approach bridges digital humanities
17 and film studies, revealing nuanced
18 depictions of gender representation and
19 other social biases. The project lays a
20 foundation for future research in media
21 representation, offering a comprehensive
22 framework that extends beyond traditional
23 analysis to include diverse aspects of
2 culture.

»» 1 Introduction

26 Since the early days of cinema, movies, and TV
27 have evolved into powerful storytelling mediums
2s that reflect societal and cultural values. Beyond
2o entertainment, they serve as cultural artifacts that
w0 capture national filmmaking traditions, cultural
a1 heritage, and local identity, offering insights into
> diverse societies and historical contexts. By
;s examining these narratives, researchers can
2 explore themes of cultural diversity, societal
s norms, and personal experiences, deepening our
ss understanding of human culture and their
s7 representation. However, the sheer volume and
ss complexity of data in films pose challenges for
a0 large-scale analysis, highlighting the need for
20 advanced, data-driven approaches to

a systematically study and
22 Tepresentations.

interpret cinematic

2 Objectives

« the vast quantity and intricate nature of
»s audiovisual data present significant challenges for
s large-scale analysis. Traditional methods of film
. and cultural analysis are often labor-intensive,
.6 Subjective, and limited in scope, making it
s difficult to systematically study and interpret the
so complexities of cinematic representations across
s diverse genres, time periods, and cultural
s> contexts. This creates a pressing need for
s: advanced, data-driven approaches that can
s efficiently manage, analyze, and interpret the
ss wealth of information embedded within these
ss mediums.

57

ss This project addresses the need for innovative
s solutions by designing and developing the Mdbius
o Trip Replay, a cutting-edge Al toolkit that
s1 revolutionizes the analysis of films and cultural
s representations.  Developed  through  the
ss collaboration of a Humanities scholar and an Al
s engineer, this multimodal deep-learning system
ss automatically processes large datasets from films
s and TV shows, deconstructing cinematic and
e cultural elements to generate statistical insights
ss into film techniques and cultural trends.

69

0 Positioned at the intersection of digital
22 humanities, intercultural communication, film
» and television studies, multimodality, and

7 artificial intelligence, this project aims to advance
7« academic research in both the humanities and
75 computer science. The ultimate objective is to
76 provide valuable insights not only for researchers
77 and scholars but also for the film industry and
s general audiences, offering a method and Al
79 toolkit that enables a systematic and data-driven
s0 approach to understanding cinematic and cultural
a1 traditions. The Mobius Trip Replay stands as a



s> powerful tool capable of transforming the study of
media, making the analysis of films and TV series
more accessible, objective, and scalable.
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3 Proposed Methodology

85

s The Mobius Trip Replay is a multimodal deep-
learning toolkit designed to automate the analysis
of large datasets from films and TV shows. By
deconstructing and examining cinematic and
cultural elements, this tool generates statistical
data on film techniques, narrative structures, and
cultural trends, providing a comprehensive
platform for audiovisual analysis.
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s The Mobius Trip Replay offers comprehensive
analysis capabilities for cinematic and cultural
elements, providing detailed insights into various
aspects of film and TV content. Character
tracking and gender recognition functionalities
w0 allow the software to identify and monitor
characters, assessing their presence and role
distribution across scenes. This is complemented
by emotion and expression analysis, which detects
s and categorizes displayed emotions, shedding
light on character development and the overall
narrative tone. The toolkit also incorporates object
detection, recognizing and tracking objects within
108 SCcenes to reveal their cultural or narrative
significance. Text analysis, focusing on dialogue
10 and scripts, examines spoken and written content
to identify thematic elements and narrative
structures, providing a deeper understanding of
us the story being told.

114

us The toolkit extends its capabilities to technical
us aspects  of  film analysis, enhancing our
understanding of visual storytelling. It includes
1 Shot scale and camera angle labeling, which
measures shot sizes and camera orientations,
revealing patterns in how scenes are visually
constructed. Framing analysis evaluates the
composition of shots, taking into account the
number of characters and their spatial
arrangement within the frame. This is further
supported by shot length distribution analysis,
126 Which assesses the pacing of scenes by measuring
shot durations and transitions between them.
Additionally, color and light detection tools
0 analyze the use of color palettes and lighting
130 techniques, uncovering the visual styles and
moods that define a film's aesthetic. The software
132 also recognizes music and scoring, examining
133 how these elements contribute to the narrative
120 atmosphere.  Finally,  speech  recognition
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135 transcribes and analyzes dialogue, enhancing text-
136 based insights and offering a comprehensive view
137 Of filmic communication.

138 A standout feature of Mdobius Trip Replay is its
10 ability to reveal cultural patterns and trends
10 embedded within film traditions. The toolkit
1 employs a unique approach called Blueprint
12 Analysis, which identifies signature elements
13 defining  specific categories of films. By
14 €Xamining cinematography and mise-en-scene,
15 Mdbius Trip Replay identifies various Blueprints,
s €ach serving as a gateway to uncover specific
147 patterns:

148

s - Genre / Sub-Genre Blueprint: Reveals defining
150 Characteristics of film genres and sub-genres,
151 highlighting stylistic and narrative conventions.
152 - Cultural Blueprint: Maps cultural representation
153 and storytelling norms, providing insights into
154+ National and regional filmmaking traditions.

55 - Time Period Style Blueprint: Analyzes how
156 visual and narrative styles evolve over different
157 historical periods.

Director Blueprint: Identifies distinctive
150 techniques and motifs associated with specific
150 directors, capturing their unique cinematic voices.
w1 - Actor Blueprint: Examines the roles and
162 Ccharacter archetypes commonly portrayed by
153 actors, exploring their impact on film narratives.
4 - Franchise Blueprint: Investigates recurring
165 themes, visual styles, and character dynamics
166 Within film franchises.

Film Techniques Blueprint: Focuses on
168 technical aspects like camera work, editing, and
150 Sound design, revealing the craftsmanship behind
170 cinematic storytelling.

171

12 These Blueprints function as access points to
172 discern and highlight patterns across a vast
14 spectrum of films, offering a deep exploration into
175 the intricate fabric of cultural representation in
176 cinema.
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1774 Literature Review

s The analysis of cultural patterns  using
179 computational methods has gained prominence in
180 recent years, especially within the field of cultural
w0 analytics.  Lev  Manovich defines cultural
122 analytics as “the analysis of massive cultural data
3 Sets and  flows using computational and
154 visualization techniques” (Manovich 2016). He
185 further elaborates that it involves the quantitative
s study of cultural patterns on different scales
w7 (Manovich 2020). Cultural analytics employs
18 COMputational, visualization, and big data



180 techniques to explore both contemporary and
190 historical cultures, revealing patterns that emerge
100 from large datasets. This approach has been
102 Widely applied to social media platforms like
193 Instagram and Twitter, offering valuable insights
into societal trends. However, despite its success
in analyzing other media, there remains a
significant gap in large-scale cultural studies of
movies and TV series.
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108 4.1 The Tool

199 The Mobius Trip Replay software builds on and
evolves from various digital tools like
201 Cinemetrics, MMA, Mpeg Stream Clip, ImageJ,
202 Voyant Tools, and Logic Pro, which have been
203 instrumental in extracting quantitative data from
200 moving images to facilitate cultural analysis.
205 Cinemetrics analyzes film editing through shot
length measurement, while MMA dissects
27 narratives  through  detailed  multimodal
203 annotations. Mpeg Stream Clip and Imagel create
200 visual montages that reveal dominant colors in
episodes, and Voyant Tools provides text analysis
21 through  advanced visualizations  (Alhudithi
212 2021). Logic Pro extracts audio elements, though
it struggles to separate dialogues from other
sounds. Despite their contributions, these tools
face limitations such as manual input, time
215 consumption, and restricted analytical scope,
highlighting the need for an advanced, integrated
solution within Mobius Trip Replay to overcome
210 these challenges and enable comprehensive
220 analysis of audiovisual content.
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o1 4.2.1

222 According to Manovich, reverse-engineering,
when coupled with computational analysis and
visualization of films, reveals patterns at various
225 scales (Manovich 2013). Applying a reverse-
226 engineering approach to films allows us to
analyze and categorize cinematic and cultural
226 elements, including Mise-en-scéne (what is
229 filmed) and Cinematography (how it is filmed).

Reverse-Engineering Approach
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20 4.2.2  Close and Distant Reading

Combining formal quantitative methods with
traditional film analysis, Close and Distant
Reading allows for a layered examination of film
220 texts (Moretti 2005). Close Reading involves a
detailed, frame-by-frame analysis of a film to
capture the narrative unfolding and identify
specific elements. In contrast, distant Reading
utilizes computational analysis to transform film
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230 ata into graphical representations (e.g., graphs,
maps, trees), enabling the exploration of broader
21 trends  in - cinematography and  cultural
representation across extensive film collections.
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23 4.2.3  Multimodality

22« Multimodality ~ provides  frameworks  for
2e5 interpreting visual and aural documents or
2s6 Interactions comprehensively (Kress and Van
Leeuwen 2006). Rooted in semiotics, it offers a
sophisticated understanding of communication
220 and representation by systematically attending to
20 the social interpretation of various forms of
251 meaning-making.  This  approach includes
252 comprehensive Analysis: Considering characters’
screen time, emotions, camera work, dialogues,
25 music, sound, and gestures. It also takes into
25 account the semiotic Context: Weighing each
256 element (or mode) within a semiotic context to
understand their symbolic impact on the film. This
25 approach is particularly suited to film studies due
259 to its inclusive nature, considering multiple modes
20 and acknowledging that meaning is contextual,
1 cultural, and negotiated within  specific
262 frameworks

247

24

©

253

25

N

23 5 Results and Anticipated Outcomes

2« The MoObius Trip Replay toolkit and methodology
have been showcased at numerous international
266 conferences and have been featured in several
peer-reviewed publications. A key achievement
265 Of the project was the comparative analysis of 16
260 episodes from the American TV series Law &
Order: Criminal Intent and its French adaptation
Paris Enquétes Criminelles. This analysis,
facilitated by the Al toolkit, revealed a consistent
underrepresentation of female characters, who
272 accounted for only 22.8-23.9% of screen time in
both versions (Digeon and Amin 2021).
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Additionally, the project introduced a novel
s framework  for  quantifying  shot  scale
279 conventions, offering an objective method to
measure and compare various shot scales such as
big close-ups, close-ups, medium close-ups, long
262 Shots, and very long shots (Digeon and Amin
2023).
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Currently, we are developing a more advanced
"Bechdel Test 2.0," leveraging Al to deepen the
understanding of gender dynamics in cinematic
narratives by enhancing the precision of gender
representation analysis in films. The toolkit will
200 quantify disparities in the portrayal of male and
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-1 female characters, analyzing metrics such as
202 Screen time distribution, frequency of gender-
203 Specific dialogues, the emotional expressions of
204 characters within their narrative contexts, and
205 camera angles and movement. This framework
206 Will set new standards for digital humanities
207 research, particularly in media representation
208 Studies, and will serve as a model for analyzing
200 Other cultural categories such as race, class, and
ao sexuality. The framework’s adaptability will
s allow researchers to apply these methods to
a02 diverse cultural contexts, fostering more inclusive
s0s and critical evaluations of media.

304

as Overall, the Mobius Trip Replay represents a
w06 Significant advancement in  film analysis,
a0z combining the precision of Al with the critical
s depth of humanities research. By bridging gaps
a0 between  traditional ~ film  studies  and
a0 computational analysis, the project not only
an enriches  our understanding of  cultural
s12 representation in media but also sets a precedent
a1z for future interdisciplinary research. The ongoing
a1 development and refinement of this Al toolkit
a1s underscore its potential to revolutionize how we
a16 interpret and critique visual narratives, offering a
a7 powerful  tool for  researchers, industry
215 professionals, and audiences alike.
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