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Abstract: 

In this study, we present an innovative approach to character analysis in film scripts, focusing 

specifically on the renowned movie "Joker." Leveraging entity recognition modules and 

custom code, we decode the intricate narrative of the Joker script, extracting valuable character 

insights and uncovering the dynamics of their relationships. The methodology involves 

converting the script from PDF format to CSV for streamlined analysis. Through meticulous 

entity recognition, we identify key characters and their interactions, shedding light on their 

roles, motivations, and connections within the narrative. Our findings offer a nuanced 

understanding of character development and storytelling in the Joker script, demonstrating the 

potential of computational methods in film analysis. This research contributes to the 

burgeoning field of digital humanities by offering novel insights into character-driven 

narratives and their representation in cinematic texts. 

 

Keywords: Natural Language Processing, Machine Learning, Network Analysis, Script 

Analysis. 

 

INTRODUCTION: 

Picture this: you're sitting in a cozy cinema, popcorn in hand, waiting for the lights to dim and 

the movie to start. But before the actors even step onto the screen, there's a whole world of 

magic waiting to be discovered in the script. Now, think about "Joker." It's not just a movie; 

it's a rollercoaster ride through the mind of a man on the edge. Every word in that script holds 

a clue, a piece of the puzzle that reveals the true essence of the story and its characters. But 

let's be real – diving into a movie script can feel like trying to navigate a maze blindfolded. 

How do you make sense of all those words and emotions without getting lost along the way? 

That's where our project comes in. We wanted to unravel the mysteries of "Joker" in a way that 

went beyond just reading lines on a page. We wanted to dig deep into the heart of the script, 

uncovering the hidden gems that lie beneath the surface. So, armed with technology and fueled 

by curiosity, we set out to decode "Joker" in a whole new way. We wanted to understand not 

just what the characters were saying, but how they were feeling and interacting with each other. 

And you know what? The results were nothing short of amazing. We were able to identify 

characters, analyze their dialogues and scenes, and even get a sense of the emotions driving the 

story forward. In this paper, we'll take you on a journey through the script of "Joker" like you've 

never seen before. We'll show you how technology can unlock the secrets of a movie in ways 

we never thought possible. It's a celebration of storytelling, innovation, and the magic of 

cinema. 

Statement of the Problem: 
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Movie scripts contain a wealth of information crucial for understanding character dynamics 

and narrative structure. However, manual extraction of insights from scripts is labor-intensive 

and prone to subjectivity, leading to inconsistent analyses. Key challenges include: 

 Manual annotation and interpretation of script data are time-consuming and subjective. 

 Traditional methods lack scalability and struggle with the volume of textual data. 

 Extracting character relationships and emotional dynamics requires nuanced analysis. 

 

Objectives of the Study: 

 Automated Script Analysis: Develop an automated system capable of extracting 

character information, dialogues, and scene details from the "Joker" movie script using 

natural language processing (NLP) techniques. 

 Entity Recognition: Implement entity recognition algorithms to identify and 

categorize key entities within the script, including character names, locations, and 

actions, to facilitate comprehensive analysis. 

 Text Emotion Analysis: Integrate text emotion analysis tools to capture the emotional 

dynamics of character interactions and dialogue, providing insights into the underlying 

sentiment and tone of the script. 

 Character Relationship Extraction: Utilize network analysis techniques to map and 

analyze the relationships between characters, identifying key interactions, alliances, 

and conflicts within the narrative. 

 

REVIEW OF LITERATURE: 

1. In 2020, Trisnian Ifianti , Anita Kurnia Rahman, IKIP Budi Utomo Malang conducted 

an analysis where it aims to analyze Angelina Jolie's directorial adaptation of "First 

They Killed My Father," focusing on its portrayal of character and narrative depth 

amidst the Cambodian genocide. Results indicate that Jolie adeptly captures the 

complexities of the human experience during times of crisis, resonating with audiences 

through exploration of themes such as resilience, trauma, and the human spirit. Through 

analysis of characterization and thematic depth, this review enhances our understanding 

of the film's narrative power and its enduring resonance with audiences worldwide. 

2. In 2018, Scholars Azab, Kojima, Deng, and Mihalcea explore character representation 

in films through dialogue analysis, employing NLP and machine learning techniques to 

uncover patterns in character interactions. Their research enhances understanding of 

how dialogues shape character dynamics and narrative development, contributing to 

computational film studies. 

3. In 2020, Frangidis, Georgiou, and Papadopoulos investigated sentiment analysis on 

movie scripts and reviews, integrating sentiment scores into rating prediction models. 

Their study, published in 2020, bridges sentiment analysis and rating prediction, 

offering insights into the relationship between textual sentiment and user perceptions 

of movie quality. 

 

METHODOLOGY: 

DEEP LEARNING: 

Deep learning is a subset of machine learning and artificial intelligence (AI) that focuses on 

algorithms and models inspired by the structure and function of the human brain's neural 

networks. It involves training artificial neural networks with multiple layers to learn 

representations of data directly from raw input, enabling them to automatically discover 

intricate patterns and relationships. Deep learning has achieved remarkable success in various 

domains, including natural language processing, speech recognition, and reinforcement 
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learning, among others, by leveraging large amounts of data and computational power to solve 

complex problems with unprecedented accuracy and efficiency. 

 

NATURAL LANGUAGE PROCESSING (NLP): 

Natural Language Processing (NLP) is a branch of artificial intelligence (AI) that focuses on 

enabling computers to understand, interpret, and generate human language in a way that is both 

meaningful and contextually relevant. It encompasses a wide range of techniques and 

algorithms aimed at bridging the gap between human communication and computational 

systems. Natural Language Processing (NLP) is like the wizardry of the digital age – it 

empowers machines to understand and interpret human language with astonishing accuracy 

and nuance. At its core, NLP is the bridge that connects the vast ocean of human 

communication with the binary world of computers, enabling us to extract meaning, sentiment, 

and context from the written word. In the realm of cinema, NLP opens doors to a realm of 

possibilities. It allows us to dissect movie scripts with surgical precision, uncovering the hidden 

gems buried within the pages of dialogue and description. With NLP, we can transform the 

static text of a script into a dynamic landscape of characters, scenes, and emotions, breathing 

life into the words and bringing the story to vivid life.  

 

Gliner SpaCy Module: 
Enter Gliner SpaCy – the unsung hero of our quest for script enlightenment. This remarkable 

module, built on the foundation of SpaCy, stands as a beacon of innovation in the realm of 

entity recognition. Its robust algorithms and sophisticated linguistic models enable it to 

decipher the intricate web of characters, locations, and actions hidden within a movie script 

with unparalleled accuracy and efficiency. But Gliner SpaCy is more than just a tool – it's a 

catalyst for creativity, a gateway to a world of possibility. With its help, we can transcend the 

limitations of traditional script analysis, unlocking the secrets of "Joker" and revealing its 

hidden depths with the precision of a master craftsman. In our project, we harness the power 

of Gliner SpaCy to extract entities from the "Joker" script with unprecedented accuracy. From 

the names of characters to the locations of scenes, Gliner SpaCy provides us with the building 

blocks we need to construct a comprehensive understanding of the narrative landscape. But our 

journey doesn't end there. Armed with the insights gleaned from Gliner SpaCy, we embark on 

a voyage of discovery, using Python and its versatile data manipulation libraries to transform 

raw text into actionable insights. Together, we'll explore the intricacies of the "Joker" script, 

uncovering its hidden gems and unraveling its mysteries with the precision of a digital 

archaeologist. 

 

Network Analysis: 

Imagine the characters in a movie script as players in a complex social network, each connected 

to others through a web of relationships and interactions. Now, picture yourself as a detective, 

tasked with unraveling the mysteries of these connections and understanding the dynamics 

between characters. Enter network analysis – your trusty magnifying glass in the world of NLP. 

Network analysis is like peering through a window into the intricate web of relationships that 

define the characters in a story. It allows us to visualize and quantify these relationships, 

shedding light on the underlying structure of the narrative. In our project, we harness the power 

of network analysis to construct a character relationship graph from the "Joker" script. Think 

of it as a roadmap of the interactions between characters, where each node represents a 

character, and each edge signifies a relationship or interaction between them. 
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Fig:-1.1 

NLTK Module: 

NLTK empowers developers and researchers to explore the intricacies of human language, 

enabling them to analyze, manipulate, and understand textual data with ease. Whether it's 

extracting key information from text, analyzing syntactic structures, or training machine 

learning models, NLTK provides the building blocks necessary to tackle a wide range of NLP 

tasks. One of the key strengths of NLTK lies in its versatility and extensibility. With a vast 

collection of corpora, lexicons, and pre-trained models, NLTK serves as a comprehensive 

toolkit for NLP experimentation and research. Its modular architecture allows users to mix and 

match components to suit their specific needs, making it an invaluable resource for both 

beginners and seasoned practitioners in the field of NLP. In our project, we leverage the power 

of NLTK to enhance our NLP pipeline, tapping into its rich array of functionalities to perform 

tasks such as tokenization, entity recognition, and sentiment analysis. By integrating NLTK 

into our workflow, we gain access to a wealth of linguistic resources and tools that enable us 

to extract meaningful insights from the "Joker" script and gain a deeper understanding of its 

characters and narrative dynamics. 

 

VADER Module: 
Developed specifically for sentiment analysis, the VADER module is a powerful tool that 

enables developers and researchers to quantify the sentiment of text with remarkable accuracy 

and efficiency. Unlike traditional sentiment analysis methods that rely solely on predefined 

lexicons or machine learning algorithms, VADER takes a lexicon-based approach, leveraging 

a pre-built sentiment lexicon that is tuned to capture the nuances of human language and 

emotion. In our project, we leverage the power of the VADER module to analyze the sentiment 

of dialogue and scenes within the "Joker" script, providing valuable insights into the emotional 

dynamics and tonal shifts present within the narrative. By integrating VADER into our NLP 

pipeline, we can quantify the sentiment expressed by characters, identify key emotional arcs, 

and gain a deeper understanding of the underlying themes and motifs of the script. 

 

RESULTS AND DISCUSSION: 

A. Sentiment Analysis: Unraveling the Emotional Arc 

In our exploration of sentiment dynamics within script texts, we employed cutting-edge 

sentiment analysis models to decipher the underlying emotional tone of the narratives. The 

results unveiled a fascinating evolution of sentiment across different stages of the script, 

mirroring the ebb and flow of the storyline. During the exposition, the sentiment analysis 

revealed a prevailing sense of optimism and anticipation, setting the stage for the unfolding 

narrative. This initial positivity gradually gave way to mounting tension and conflict in the 
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rising action, as characters encountered obstacles and faced adversities. Notably, the sentiment 

reached its zenith during pivotal plot points, reflecting the heightened emotional stakes and 

dramatic tension inherent in these moments. Finally, as the story approached its resolution, the 

sentiment analysis captured a shift towards catharsis and closure, as conflicts were resolved, 

and loose ends were tied up. This nuanced understanding of sentiment dynamics provides 

filmmakers with valuable insights into the emotional trajectory of their narratives, enabling 

them to fine-tune the pacing, tone, and character arcs for maximum audience engagement and 

emotional resonance. 

 

B. Character Profiling: Deciphering the Human Element 

In our exploration of character dynamics within the scripts, we employed natural language 

processing techniques to analyze the dialogue patterns, personality traits, and interpersonal 

relationships of the characters. Through this analysis, we gained valuable insights into the 

multifaceted nature of character interactions and motivations. Character profiling revealed a 

rich tapestry of personalities, each with their own distinct voice, motivations, and emotional 

journey. By examining the frequency and intensity of character interactions, we uncovered the 

underlying power dynamics and conflicts driving the narrative forward. Additionally, the 

sentiment analysis of character dialogue provided further depth and nuance to our 

understanding of their internal struggles and external conflicts. This granular insight into 

character dynamics enables filmmakers to create authentic and relatable characters that 

resonate with audiences on a profound level, fostering empathy and emotional investment in 

the narrative journey. 

 

DEPLOYMENT AND USER INTERFACE 

To make our research findings and analytical tools accessible to a wider audience, we 

developed a user-friendly web application using Streamlit, a Python library for building 

interactive web applications for data science and machine learning projects. 

A. User Interface Design 

The user interface (UI) of our web application was designed with simplicity and functionality 

in mind, ensuring that users can easily navigate through different features and analyses. The 

UI consists of a sidebar navigation menu, which allows users to seamlessly switch between 

various sections of the application. Each section corresponds to a specific analysis or 

visualization task, providing users with a comprehensive toolkit for exploring character 

dynamics within movie scripts. 

 

B. Functionality and Features 

i. Home Page: The home page serves as an introduction to the application, providing users 

with an overview of its capabilities and instructions on how to use it effectively. Users 

are encouraged to upload their movie script data in CSV format to initiate the analysis 

process. 

ii. Word Cloud Visualization: This feature generates word clouds for positive and negative 

words extracted from the dialogue in the uploaded movie script. Users can gain insights 

into the prevailing sentiment and tone of the script. 

iii. Character Names Analysis: The application extracts and displays the names of 

characters mentioned in the script, enabling users to identify key protagonists and 

supporting characters. 

iv. Character Dialogue Counts: Users can analyze the distribution of dialogue lines among 

different characters in the script. This analysis provides insights into the prominence 

and significance of each character in driving the narrative forward. 
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v. Character Scene Counts: This feature calculates the number of scenes in which each 

character appears, offering users a quantitative measure of character involvement and 

screen time. 

vi. Bar Graphs on Dialogue and Scene Counts: Interactive bar graphs visualize the 

dialogue and scene counts for each character, facilitating easy comparison and 

identification of character dynamics. 

vii. Character Interactions Analysis: Users can explore the relationships and interactions 

between characters through an interactive visualization. This feature reveals the 

frequency and nature of interactions, shedding light on character dynamics and plot 

developments. 

viii. Character Emotion Analysis: The application performs emotion analysis on the 

dialogue lines of characters, categorizing emotions such as anger, joy, sadness, and trust. 

Users can visualize the emotional arcs of characters throughout the script. 

ix. Text Emotion Analysis: Users have the option to perform real-time emotion analysis 

on custom text input. The application uses a pre-trained model to classify the emotions 

expressed in the input text, providing users with immediate insights into its emotional 

tone. 

C. Deployment 

The web application was deployed using Streamlit's built-in functionality for deploying and 

sharing data science applications. The deployment process involved packaging the application 

code into a standalone Python script and deploying it to a cloud-based server. Users can access 

the application through a web browser, eliminating the need for local installation or setup 

Fig:- 2.1 
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Fig:- 2.2 

Fig:- 2.3 
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Fig:- 2.4 

Fig:-2.5 
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Fig:-2.6 

Fig:-2.7 

Fig:-2.8 

 

CONCLUSION:  
In conclusion, the development of our Movie Character Analysis App represents a significant 

contribution to the field of narrative analysis and character study within the domain of 

filmmaking and storytelling. Through the integration of advanced natural language processing 
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techniques and interactive data visualization tools, we have provided users with a powerful 

platform for dissecting and understanding the intricacies of character dynamics in movie scripts. 

Our app offers a range of features, including dialogue and scene count analysis, character name 

extraction, emotion analysis, and interactive visualizations, allowing users to explore various 

aspects of character development and interaction. By leveraging machine learning algorithms, 

we have automated the process of extracting insights from textual data, enabling users to gain 

valuable insights into the emotional arcs, relationships, and thematic elements present within 

movie scripts. Furthermore, the deployment of our web application using Streamlit has made 

our research findings and analytical tools accessible to a wider audience, democratizing the 

process of character analysis and storytelling. Filmmakers, screenwriters, and enthusiasts can 

now harness the power of data-driven insights to enhance their understanding of characters and 

narratives, leading to more informed creative decisions and compelling storytelling. Moreover, 

incorporating user feedback and iteratively refining the user interface and feature set based on 

user preferences and requirements will be essential for ensuring the continued relevance and 

usability of the application. By fostering a collaborative and iterative development process, we 

can further enhance the utility and impact of our Movie Character Analysis App, empowering 

storytellers and creators to unlock new dimensions of creativity and expression in their work. 

Our research represents a step towards bridging the gap between data science and filmmaking, 

offering a novel approach to character analysis and narrative exploration. Through ongoing 

innovation and collaboration, we aim to continue advancing the field of computational 

storytelling and empowering storytellers to create compelling and resonant narratives that 

captivate audiences worldwide. 
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