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Abstract— In the modern era, where technology
seamlessly integrates with daily life, the enduring power of
music as a medium for emotional expression and solace
remains profound. ""MOODY BLUES" is an innovative project
that bridges the gap between emotion and music by
introducing a facial emotion-based music recommendation
system. This system leverages real-time emotion recognition to
curate personalized and emotionally resonant listening
experiences. Central to the project is a sophisticated emotion
detection algorithm, utilizing deep learning and computer
vision techniques to interpret users' emotions from their facial
expressions. User profiles, which encompass music preferences,
listening history, and emotional feedback, serve as the
foundation for crafting dynamic, real-time music
recommendations. Integration with popular music streaming
platforms ensures a seamless transition from recommendations
to listening. The project prioritizes privacy and ethical data
handling, providing users with control and transparency over
their data. A robust feedback loop allows users to influence
their musical journey, refining future suggestions based on
ratings and comments. ""MOODY BLUES" aims to reshape the
landscape of music recommendation by harmonizing with the
ebb and flow of human emotions, highlighting the potential of
technology to enhance the emotional richness of our lives.

Keywords—Face Authentication, Image Editing, Computational
Vision, Mood Recognition.

I. INTRODUCTION

In today's digital age, music has become an integral part of
our daily lives, capable of evoking a wide range of
emotions, from joy and excitement to sadness and
tranquility. The power of music to influence our emotional
state is undeniable, making it a potent tool for enhancing
overall well-being. However, finding the right music that
resonates with our current emotional state can often be a
challenging task, as musical tastes vary widely from person
to person. This is where our innovative project, "MOODY
BLUES: A Facial Emotion-Based Music Recommendation
System," comes into play.

Our project seeks to bridge the gap between the listener's
emotional state and their musical preferences by harnessing
the power of facial emotion recognition technology. We aim
to develop a cutting-edge system that can analyze the real-
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time facial expressions of users and recommend music that
aligns with their current emotional state. By doing so, we
hope to create a personalized and immersive music listening
experience that enhances emotional well-being and fosters a
deeper connection between individuals and their music.

In this introduction, we will delve into the motivation
behind our project, the significance of merging facial
emotion recognition with music recommendation, and the
potential benefits it can offer to users seeking to enhance
their musical journey. We will also outline the key
objectives and components of our system, shedding light on
the innovative technology that drives it forward. "MOODY
BLUES" promises to be a transformative step in the realm
of music recommendation, enhancing the way we interact
with and respond to music based on our ever-changing
emotional states.

Il. RELATED WORK

A. Literature Survey

In a particular study [5], Anaconda and Python 3.5 were
utilized to evaluate the efficacy of a system. The Viola
Jones and Haar Cascade algorithms were employed for face
detection. The KDEF (Karolinska Directed Emotional
Faces) dataset, in conjunction with the VGG (Visual
Geometry Group) 16 model integrated within a
Convolutional Neural Network (CNN), attained an
impressive accuracy of 88% in facial recognition and
classification tasks. This system demonstrated superior
performance when compared to pre-existing algorithms.

Another system [6] employed Python 2.7, OpenCV (Open
Source Computer Vision Library), along with the CK (Cohn
Kanade) and CK+ (Extended Cohn-Kanade) databases,
achieving an accuracy of approximately 83%. Researchers
underscored the significance of the CK+ database in
evaluating systems designed for the automatic detection of
facial expressions. They emphasized the necessity for more
extensive datasets to develop a robust system capable of
performing effectively across diverse real-world scenarios.
It was proposed that large, meticulously coded datasets
containing 5,000 to 10,000 examples for each action would
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be essential, necessitating collaborative efforts among
various research institutions.

Finally, another study [7] introduced a hybrid
recommendation system, designed to function effectively
once the model had been sufficiently trained to accurately
recognize labels. This system autonomously manages user
preferences for personalized music recommendations by
extracting preference data from both brain waves and audio
features. The researchers utilized a concise feature vector,
derived from low-dimensional projection and pre-existing
audio features, for the purpose of classifying music genres.
To further refine the model, a distance metric learning
algorithm was employed to reduce the dimensionality of the
feature vector, with minimal impact on performance. The
user preference classifier demonstrated an overall accuracy
of 81.07% in binary preference classification for the KETI
AFA2000 music corpus, with a noticeable increase in user
satisfaction when brainwave data was incorporated.

In one study [8], a fundamental approach to classifying the
mood of Hindi music was presented, utilizing basic features
extracted from the audio. The MIREX (Music Information
Retrieval Evaluation eXchange) mood taxonomy achieved
an average accuracy of 51.56% through the application of
10-fold cross-validation.

Existing Systems

Music.Al: This system takes a list of moods as input to
understand the user's mood and suggests songs based on the
selected mood. It combines collaborative filtering and
content-based filtering models. The recommendations
consider the user's emotions, time of day, surroundings, and
listening history.

Reel Time.Al: Users subscribe to this system and upload
images of large gatherings like shopping malls, movie
theaters, and restaurants. The system identifies happy and
sad moods by analyzing the faces in the images. It
determines which faces show happiness and which show
sadness, then gives an overall impression of the situation
based on the emotions of the people present.

Lucyd is a music recommendation tool developed by four
graduate students in UC Berkeley's Master of Information
and Data Science (MIDS) program. Lucyd allows users to
request music recommendations using terms of their choice.

Sound Tree is a music recommendation system that can
be added to other web applications and used as a web
service. It suggests music based on similarities between
users' past behaviors, like songs they have listened to or
downloaded.

EMO Player is an innovative music player that
automatically plays songs based on the user's emotions. This
novel approach aims to enhance the music listening
experience by tailoring playlists to match the user's current
mood.

Existing Algorithms/Tools

This algorithm can detect five different facial emotions in
real time using a Convolutional Neural Network (CNN) built
with Keras and TensorFlow in Python. It can identify Happy,
Sad, Anger, Surprise, and Neutral emotions. OpenCV
handles image processing tasks, identifying faces from a live
webcam feed, which are then processed and fed into the
trained neural network for emotion detection. This deep
learning approach reduces the need for traditional face-
physics-based models and other pre-processing steps by
learning directly from the input images.

Using only collaborative filtering to recommend music
has several problems. The main issue is the "Cold Start"
problem. New or undiscovered music often has few or no
tags because people haven't listened to it yet. Also, listeners
are more likely to tag songs they really like, rather than
songs they only somewhat like or don't like at all.

The Viola-Jones algorithm is a popular way to detect
objects. Training the model takes a long time, but detecting
objects is very quick. It uses Haar basis feature filters, so it
doesn't need multiplications. The algorithm becomes much
more efficient by generating the integral image first.

METHODOLOGY

Adaptive music recommendation based on real time
mood detection is an innovative application designed to
implement real-time mood detection. This prototype of a
new product consists of two primary modules: facial
expression recognition for mood detection and music
recommendation.
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Music Recommendation System Flowchart
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a) Emotion Detection Algorithm

The core of the system is the emotion detection algorithm,
which processes the user's facial expressions in real-time
using deep learning and computer vision techniques.

Algorithm Steps:
1. Capture Real-Time Video: Access the user's
device camera to capture a live video feed.

2. Frame Processing: Divide the video feed into
frames.

3. Face Detection: Detect and locate faces within
each frame.

4. Emotion Recognition: Analyze the facial features
of detected faces to recognize emotions, such as
happiness, sadness, anger, etc.

5. Continuous Monitoring: Continuously monitor
the video stream to update the detected emotions as
the user's expressions change.

b) User Profiling and Preferences
The system collects and maintains user profiles, including
data on the user's music preferences, listening history, and
emotional responses to music. These profiles are continually
updated as the user interacts with the system.
Process Design:

1. User Registration: Users create profiles and
provide basic information.

2. Music Preference Analysis: The system tracks
user interactions with recommended music to
understand their musical preferences.

3. Emotional Response Recording: The system
records user feedback and emotional responses to
music.

¢) Music Recommendation Engine
The music recommendation engine generates personalized
music recommendations based on real-time emotional data,
user profiles, and music features.
Algorithm Steps:

1. Emotion-Based Filtering: Filter available music
based on its emotional content, matching the
detected user emotions.

2. User Profile Matching: Consider the user's
historical preferences and listening history to
identify suitable songs.

3. Collaborative Filtering: Leverage user
interactions and feedback to identify music that
other users with similar emotional states have
found appealing.

4. Diversity Enhancement: Ensure that
recommendations are diverse and not limited to a
single genre or artist.

5. Real-Time Updates: Continuously update
recommendations as the user's emotional state
evolves.

d) Integration with Music Streaming Services

The system integrates with music streaming platforms such
as Spotify, Apple Music, or YouTube Music to enable users
to play the recommended songs directly.

Process Design:

1. User Authorization: Users connect their preferred
music streaming service accounts.

2. Seamless Playback: The system communicates
with the chosen service's API to initiate playback
within the user's account.

e) User Feedback Loop
A feedback loop allows users to rate recommended songs
based on their emotional response, providing valuable input
for system refinement.
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Process Design:

1. User Feedback Collection: Users provide ratings
and comments on recommended songs.

2. Feedback Analysis: The system analyzes feedback
to understand user preferences and emotional
reactions.

3. Continuous Learning: The system uses feedback
to improve future recommendations.

f) Privacy and Security Measures
The system includes privacy and security measures to
protect user data and adhere to ethical standards and legal
regulations.
Process Design:

1. Data Encryption:  Implement
techniques to protect user data.

encryption

2. Data Access Control: Ensure that only authorized
personnel can access user data.

3. Compliance: Adhere to data privacy regulations
such as GDPR.

g) Learning and Adaptation
The system learns from user behavior and continually adapts
its recommendations based on evolving emotional states and
user feedback.
Process Design:

1. Machine Learning Models: Implement machine
learning models to analyze user behavior and
improve recommendations.

2. Real-Time Updates: Update recommendations in
real-time as new data becomes available.

h) Cold Start Solutions
The system addresses the "cold start" problem by
developing strategies to provide relevant recommendations
for new users or those with limited interaction history.
Process Design:

1. User Onboarding: Implement an onboarding
process for new users to capture initial preferences.

2. Temporary Profiles: Create temporary profiles
based on limited user interactions to provide initial
recommendations.

i) Fair and Diverse Recommendations

To mitigate algorithmic bias, the system ensures that
recommendations are diverse, unbiased, and not solely
influenced by popular trends or past user behavior.
Algorithm Steps:

1. Fairness Metrics: Use fairness metrics to assess
and correct any biases in recommendations.

2. Diversity Enhancements: Implement techniques
to diversify recommendations.

The algorithm and process design for "MOODY BLUES"
encompasses various steps and components, each playing a
critical role in delivering a highly personalized and
emotionally resonant music listening experience to users

while respecting privacy and ethical considerations.
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