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Abstract - An emotion-based movie recommendation system
suggests movies that are appropriate based on the persons
emotion. It's like having a friend who knows just what movie
will make you happy when you're depressed or What would
give you a nice scare if you were in the mood for it. This
improves your movie-watching experience by increasing the
likelihood of finding something that precisely matches your
present mood. This research paper explores movie
recommendations on the basis of facial emotions. It aims to
analysis face expressions in real-time and also by the image
and suggest movies according to the emotions. For Example if
you are feeling sad, this system will provides you movies that
will make your mood happy. The system uses python, Machine
Learning Libraries, Deep Learning Models, Web Development
Frameworks, APIs. The study tackles emotion representation,
data collecting, and algorithmic design while navigating the
complex relationship between emotions and movie choices.
The results highlight how well the system responds to users'
present emotional states to increase user pleasure and
engagement.
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1.INTRODUCTION

The study presents a movie recommendation system. The
system is based on the user's emotions. The movie is a very
significant element of our lives. People watch movies to
relieve their tension. Movies are an essential aspect of our
lives. People watch films on a daily basis to relieve stress and
learn something new. The fundamental issue is that
consumers are often unable to select appropriate movies
based on their mood or emotion. The emotion can be any
such as happy, sad, angry surprised, or excited. In the
constantly developing domain of digital entertainment, this
study explores the cutting- edge field of "Emotion-Based
Movie recommendations” Unlike traditional recommendation
systems, our method includes real-time facial expression
analysis made possible by sophisticated proposed
methodology that is implemented in python language. The
many complexities of human emotions are frequently difficult
for traditional models to represent, which limits how
personalized the content recommendations can be. By
presenting a cutting- edge technology that can understand
users' emotionsfrom camera-captured facial expressions, this
study seeks to close this gap. The applicability of this study

goes much beyond traditional paradigms. A more realistic
and emotionally meaningful movie viewing experience is
promised by the system's dynamic responsiveness to users'
emotional states, which can transform digital content
distribution andelevate customer engagement on streaming
services.Our methodology's fundamental component is the
real-time facial expression analysis through the analysis of
facial information, the system is able to get a sophisticated
knowledge of viewers' emotional states and provide a basis
for movie suggestions that are in line with their present
mood.

2. LITERATURE REVIEW

A fundamental change in the field of movie recommendations
has taken place, with an increasing focus on emotion-aware
algorithms that challenge conventional models that mostly
depend on past user preferences. A growing body of research
has shown how important itis to include human emotions in
the recommendation process.

A. Recommendation systems that consider
emotions.

Li et al. (2022) [1] explore deep learning for
emotion detection in user-generated content for
more precise suggestions considering emotion.
This aligns with Wu et al.'s (2021) discovery
emphasizing real- time emotion analysis to
improve recommendation algorithm efficiency.

NLP Methods for Emotional Analysis.

NLP, exemplified in research by Chen et al.
(2023) [2], enables understanding of textual and
visual emotional cues. Sophisticated NLP
algorithms effectively analyze user generated
reviews, extracting emotional context for
discerning movie suggestions.

C. Facial Expression Analysis in Real-Time:

Smith et al. (2023) [3] advance real-time facial
expression analysis using deep learning for
emotion identification. This research contributes
to creating systems that adjust movie suggestions
based on users' current emotional states,
leveraging improvements in computer vision.
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D. Al and Human Emotion Integration: suggestions, especially for new userswith limited

In the study on Al and human emotion, Wang etal.

(2022) [4] emphasize that emotion-aware
systems, by connecting emotional intelligence and
machine learning, bridge the gap between user
preferences and actual emotional states.

E. User Engagement and Satisfaction:

Research by Zhang et al. (2023) and Kim et al.
(2021) [5] reveals that emotion-aware suggestions
significantly impact user satisfaction and
participation. These findings suggest a potential
improvement in users' overall experience,
influencing the future direction of personalized
digital content distribution.

Emotion Detection and Deep Learning:

Recent advancements in emotion detection and
deep learning, as shown by studies like Zhao etal.
(2023) [6] indicate the potential for sophisticated
and context-aware recommendations. Utilizing
deep learning for emotion recognition in
multimedia, these models exhibit improved
sensitivity to subtle emotional details in user
interactions with movie content through deep
neural networks.

Multi-Modal Approaches:

The popularity of these methods rises with the
growing complexity of user-generated data. Zhang,
Q (2022) [7] explores integratingwritten reviews,
visual signals, and user ratingsfor a comprehensive
understanding of user sentiments. This approach
enhances a thoroughrecommendation system by
considering variousemotional expression sources.
H. User Research and Feedback:

H. User research and feedback:

User-focused research, exemplified by Park et al.
(2022) [8], emphasizes the positive impact of
emotion-aware movie recommendations on user
happiness and engagement. This underscores the
need for continualimprovement and user-driven
optimization in emotion-aware recommendation
systems.

Cold-starting and Transfer Learning
Challenges:

Liu et al.'s research (2023) [9] explores using
transferable knowledge to tackle cold-startissues
in emotion-aware recommendation systems.
Leveraging sentiment algorithms pre- trained on
similar topics, this approach enhances
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prior data.

J. Customization using User-
generated material

Kim and Lee's recent research (2023) [10]
explores incorporating user-generated
sentiments, such as reviews and comments, into
recommendation algorithms. This personalized
approach considers the diverse range of
emotional reactions within user groups.

K. Sensitivity to ethnicity Suggestions

Chen et al's research (2021) [11] explores
ethnicity-aware recommendations, customizing
content suggestions based on users' ethnic
origins and emotional preferences. This approach
enhances recommendation accuracy by
recognizing cultural differences that influence
diverse emotional reactions.

3. RECOMMENDATION ALGORITHM

There are three distinct tactics. Regarding the
Recommendation System: collaborative filtering, Content-
based filtering, and the hybrid approach. that is the
combination of CFand CBF and others.

Recommender System

|
| Clustering User Based
Technique
Matrix User Item
Factorization
Machine Learning

Models

Figure 1.Types Of Recommendation Approaches

| ISO09001:2008 Certified Journal | Page1146



JET Volume: 11 Issue: 04 | Apr 2024

’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

www.irjet.net

p-ISSN: 2395-0072

© 2024, IRJET |

A.Content-Based Filtering (CBF) with Emotion
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Figure 2. Content Based Filtering based onmovie
recommendation

Content-Based Filtering (CBF) suggests products by
matching keywords and attributes to a user profile,
creating user profiles based onobject features and user
interests. It recommends items aligning with a user's
past tastes by examining factors like story summaries,
styles, and user reviews.
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Figure 3. Content-Based Filtering Flowchart

» User Input: The process initiates when theuser
interacts with the system, offering input like movie
ratings, likes, or feedback, forming the basis for
understanding the user'spreferences.

» User Profiles Creation: CBF generates user
profiles from collected features, highlighting users'
preferred styles, themes,and story elements based on
their past choices.

« Movie Feature Extraction: The algorithm extracts
pertinent movie characteristics such as genre,
director, actors, keywords, or other descriptive
information defining the film's content.

» User Preference Model: Auser preferencesmodel
is constructed based on thecharacteristics of goods
the user has liked or interacted with, learning
preferences by recognizing the importance of
different qualities and their impact on the user's
liking of goods.
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* Content Analysis: The system analyses content
by evaluating film and user profile properties,
determining the significance of each aspect in
establishing user preferences. The algorithm learns
which characteristics have a greater impact on the
user's enjoyment of films.

. Feature Matching: Feature matchingassesses
how well movies align with user preferences,
producing similarity ratings based on attribute
comparison.

. Filtering: Using feature matching, the
algorithm eliminates films notaligned with theuser's
tastes, narrowing down suggestions to those with
relevant content characteristics and matching
preferences.

. Ranking: After filtering, the algorithm ranks
films based on similarity scores, prioritizing those
closely matching the user's tastes.

. Top recommendations: The system presents
the user with top recommendations, showcasing
films closely aligned with their preferences for a
personalized viewingexperience.

B. Collaborative Filtering (CF)
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Figure 4. Collaborative filtering based on movie
recommendation

Collaborative Filtering (CF) produces personalized
suggestions based on group user preferences,
identifying patterns in actions and likes. It
recommends services liked by users with similar
interests, distinct from analyzing individual item
content. Divided into two main types.

1. User-Based Collaborative Filtering: - User based
Collaborative Filtering (CF) identifies users with
shared opinions and similar tastes. It uses similarity
measures from past interactions, assuming that users
who liked or interacted similarly with goods in the
past are likely to have similar preferences.
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2.Item-Based Collaborative Filtering: Item-based
Collaborative Filtering (CF) focuses on the similarity
between items. The algorithm identifies products
similar to ones the user has experienced or found
interesting. Users who enjoy a particular itemare likely
to find related

Figure 5. Flowchart of Collaborative Filtering

. Real-time Facial Expression Analysis: Real-time
facial expression analysis is incorporated into CF's
emotion integration. Cameras or face recognition record
users' facial expressions during material interaction,
providing instant insight into their emotional reactions.

. Emotion-based User Clustering: Real- time
emotional reactions, alongside past likes, group
individuals based on their current emotional states.
Similar emotional responses form connections among
people, placing them in the same groups.

. Group Recommendations based on Emotional
Similarities: Emotionally connected CF extends to group
ideas. Users with similar emotionalreactions are grouped
to collaboratively generate ideas for the entire emotional

group.

eAdaptability to Evolving Emotional Preferences:
Emotionally intelligent CF changes over time to customer
changing choices. To keep in step with users' changing
emotions, the system continuously records emotional
reactions in real-time, changes user groups, and enhances
ideas.

C. Hybrid Recommendation

Hybrid systems combine text emotion analysis andreal-
time facial expression analysis, overcoming individual
weaknesses. Integrating content-based filtering (CBF) and
collaborative filtering (CF), they offer specialized,
emotion-aware recommendations.
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Figure 6. Flowchart of Hybrid Recommendation

. User Preferences or Interactions: Start by
collecting information about user preferences or
interactions with items, such as movies.

. Collaborative Filtering (CF) Component: The CF
component employs real-time facial expression analysis
to group users with similar emotional reactions,
considering working relationships to recommend
products based on shared preferences.

. Content-Based Filtering (CBF) CBF analyses a
film's emotional intensity considering types, user
reviews, and story summaries. It builds user profiles
based on past choices, incorporating emotional elements
conveyed through words.

. Real-time Facial Expression Analysis: Thehybrid
approach integrates real-time facial expression analysis,
capturing users' immediate emotional reactions using
cameras or face recognition systems for ongoing
emotional insightsduring the suggestion process.

. Textual Emotion Analysis: Besides real- time
facial analysis, text emotion analysis enhances the
recommendation model's grasp of users' emotional
choices by evaluating emotional content in user
generated material like reviews or comments, adding
more emotional signals.

. Dynamic User Profiles: Combining methods
forms dynamic user profiles, integrating current
emotional states and past choices. Profiles are regularly
updated with changing emotional reactions from text and
facial expression analysis.

. Adaptability to Evolving Emotional Preferences:
The combined methods adapt over timeto users' evolving
emotional choices, ensuring the recommendation system
aligns with users' varied emotional states during
information interaction.

. Feature Extraction and Representation: Extract
useful information from collaborative, content based,
real-time facial expression, and textual emotion analysis
components.
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. Fusion or Aggregation of Recommendations:
Combine the recommendations from all components
using fusion techniques oraggregation methods to merge
the different sourcesof information.

. Final Recommendations: Deliver personalized
recommendations using the hybrid approach, blending
collaborative filtering, content- based filtering, and
emotional analysis for a diverse and tailored set of
suggestions.

4.METHODOLOGY

This method is used to propose movies based on the user's
emotions. The Proposed methodology is implemented using
python Language
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Figure 7. methodology of Movie Recommendation System

A. User Interface (UI): The user’s starting point is the
front-end Ul, through this interface, users interact
with the system and start the recommendation
process.

B. Webcam Integration: Set up a camera to record a live
video feed of users' faces. This will be used to monitor
their emotions in real time. In this we us OpenCV
(CV2). The OpenCV library is used to access and
capture video frames from webcam.

C. Face Detection Process: Implement a face
identification method that uses OpenCV or a similar
library to detect faces in the webcam's live video
online or from the images also. In this we us OpenCV
(CV2). OpenCV's face detection features are used to
detect faces in webcam video frames

D. Emotion Detection Process: Use a pre-trained deep
learning model for emotion recognition to analysis
users' facial expressions in the video feed. To detect
the user's current emotion, extract features from their
facial expressions. In this we use TensorFlow, Keras,
TensorFlow and Keras are used to import a pre-
trained deep learning model for emotion detection.
The model is then used to predict emotions based on
the identified facial pictures.

E. Emotion Detected: Once the emotion has been
recognized, connect it to the appropriate movie
categories using predetermined connections. For
Example if you are feeling sad, this system will
provides you movies that will make your mood happy.
If your emotion is happy system will provide comedy
movies, adventures movies, romantic movies like this.

F. Movie Selection: Create a list of films based on the
user's determined emotion. This list can be produced
dynamically based on the user's current emotional
state, resulting in personalized suggestions. In this we
use JSON, JSON data format stores movie
recommendations, including titles, descriptions,
ratings, and suggestions.

G. ListMovies: Display alist of recommended films to the
user on the interface. Include more information like
movie names, brief descriptions to assist consumers
make intelligent choices.

5. EXPERIMENTS AND RESULT

The proposed methodology is implemented in python
language. In this we use OpenCV to integrate the webcam
and capture live video frames. The Haar cascade classifier of
OpenCV recognize faces in webcam images. A pre-trained
deep learning model TensorFlow to detect emotions based
on face expressions in collected frames. Collecta broad range
of movie suggestions and related metadata in JSON format.
Create a web application with the Flask framework for the
user interface.

Results of the experiment showed that the emotion-based
movie recommendation system correctly detected users'
moods. As shown in figure 8.
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endation System

Figure 8. Result
6. CONCLUSION & FUTURE WORK

The future of emotion-based movie recommendations has
plenty of interesting possibilities! It should be feasible to do
richer data analysis that integrates reviews and facial
expressions, allowing computers to priorities privacy and
fairness while reacting instantly to people' emotional swings.
Think of emotionally charged user-generated content that
encourages group storytelling or dynamic narratives where
characters and plots respond to the feelings of the audience.
We may even use our sentiments inspired by a movie guide
us to the perfect video game, or we may even utilize our past
emotional  responses to  provide  personalized
recommendations. A realm of amusement that is close to
your emotional trajectory is going to reveal itself.
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