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Abstract: In the age of artificial intelligence and human-computer interaction, personalized music recommendations have
become a significant field of study. Traditional music recommendation systems rely heavily on user history, preferences,
or manual inputs. However, these approaches often fail to capture the user's current emotional state, which plays a vital
role in determining the type of music a person may want to hear. This project introduces a music recommendation system
that leverages facial emotion recognition technology to detect the user's mood and suggest appropriate songs accordingly.
The system uses computer vision for real-time facial expression capture and employs deep learning models for emotion
classification. Based on the detected emotion, a music recommendation algorithm retrieves relevant songs from a pre-
defined database.
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Introduction

In recent years, recommendation systems have evolved
across various domains, especially in entertainment.
Music streaming platforms like Spotify and Apple Music
rely heavily on algorithms to suggest tracks based on
user preferences. However, most traditional models fail
to incorporate real-time emotional feedback, which is
crucial for contextualizing user experience. Human
emotions significantly impact listening behavior, and
recognizing these emotions can transform the way
recommendations are made.

With the advancement of computer vision and deep
learning, facial recognition systems have reached
impressive levels of accuracy. These technologies now
allow machines to understand human emotions through
facial expressions. Integrating this technology into music
recommendation systems provides a powerful tool for
real-time user interaction. By analyzing the user’s face
through a webcam, emotions like happiness, sadness,
anger, and neutrality can be detected and mapped to
corresponding music categories.

This project seeks to bridge the gap between emotional
intelligence and digital entertainment. By combining
facial emotion recognition and music recommendation,
the goal is to offer a personalized and mood-aware
musical experience. The system improves user

engagement and can be extended to applications in
therapy, personalized learning environments, and more.

Literature Survey

1. Patole, U. (2023) - Introduced sensor-based soil
analysis using ML models. Though not music-related, it
establishes a foundation for sensor-driven analysis and
ML integration.

2. Zhou et al. (2021) - Designed a hybrid model
that combines facial emotion detection and contextual
music analysis to provide adaptive playlists, enhancing
emotional connection with music.

3. Rana et al. (2020) - Proposed a system that uses
convolutional neural networks (CNNs) to analyze
emotions and provide relevant music. Focus was on
precision in facial emotion classification.

4. Soleymani et al. (2019) - Discussed emotion-
aware multimedia recommendation systems using EEG
and facial features, highlighting the potential for
psychological applications.

5. Chen and Liu (2018) - Explored emotion-based
video recommendations, emphasizing the cross-domain
usage of facial emotion in multimedia.

6. Kumar et al. (2018) - Developed a mobile
application using facial expressions to control playlist
selection, showcasing portability.
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7. Sharma et al. (2017) - Demonstrated how deep
learning outperforms traditional emotion recognition
models in real-time applications.

8. Joshi et al. (2016) - Used k-nearest neighbors
(KNN) for emotion classification but noted limitations in
response time and real-time applicability.

9. Gunes and Pantic (2015) - Early work on visual
emotion recognition using rule-based systems; this was
foundational but lacked scalability.

10. Zeng et al. (2014) - A comparative study on
audio-visual emotion recognition techniques, including
challenges with lighting and face occlusions.

11. Yadav et al. (2013) - Implemented basic
expression-based recommendation systems using rule
sets and handcrafted features.

12. Ekman (2003) - The psychological foundation
of universal facial expressions, which this project
leverages to map emotion categories.

Proposed System

The proposed system captures live facial expressions
using a webcam, processes the image to detect the user's
emotional state, and recommends music based on the
detected emotion. A convolutional neural network
(CNN) is used for emotion classification, trained on
datasets like FER-2013. Once the emotion is recognized,
it is mapped to predefined mood-based playlists such as
happy, sad, angry, relaxed, and neutral.

The system is divided into three primary modules:

1. Emotion Detection Module — Uses OpenCV
for facial detection and a pre-trained CNN model for
emotion classification.

2. Music Recommendation Engine — Associates
the detected emotion with relevant songs using a local or
cloud-based music database.

3. User Interface — A simple and interactive
frontend where the user can see their detected emotion
and the recommended playlist.

This real-time and intuitive system reduces the need for
manual input and enhances the user’s musical experience
based on current mood.

Methodology

1. Face Detection: Uses Haar cascade classifiers from
OpenCV to locate facial features in live video feed.

2. Emotion Classification: A CNN-based deep learning
model classifies expressions into emotions like Happy,
Sad, Angry, Neutral, etc.

3. Emotion Mapping to Music: Predefined categories
of songs are mapped with each emotion. Once the
emotion is identified, the system fetches the
corresponding playlist.

4. Song Retrieval: The songs are fetched either from

local folders or using APIs from music services like
Spotify.

System Architecture:

. Input Layer: Webcam feed
. Processing Layer: Facial detection — Feature
extraction — Emotion classification
. Output Layer: Matching playlist display and

music playback
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Objectives

. To develop a real-time system that detects a
user's facial emotion and recommends music
accordingly.

. To enhance music personalization using
emotion-driven logic instead of traditional filtering
methods.

. To implement CNN for accurate facial emotion
classification.
. To ensure platform independence and real-time

processing capability.

Applications

. Smart Music Players — Mood-based music
recommendation for personal entertainment systems.

. Therapy and Mental Wellness — Emotional
analysis to support music therapy for mental health.

. Gaming and Virtual Reality — Enhancing
immersive experiences with adaptive soundtracks.

. Educational Platforms - Calming or

stimulating background music based on student mood.

Results
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Preliminary testing of the system (50% developed)
shows:

. Accuracy of ~87% in facial emotion recognition
using the FER-2013 dataset.

. Real-time emotion detection latency under 1
second.

. Proper music mapping for five primary
emotions.
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Algorithms Used

1. Haar Cascade Algorithm for face detection.

2. Convolutional Neural Network (CNN) for
emotion classification.

3. K-Means Clustering (Optional) to group songs
based on features like tempo, pitch, and emotion.

4. Rule-Based Mapping Algorithm to assign

songs to each emotion.
Conclusion

The Emotion-Based Music Recommendation
System has been successfully developed and
implemented. By leveraging facial emotion
recognition and deep learning techniques, the
system offers a novel and user-centric approach to
music recommendation. Through real-time facial
detection and emotion analysis, users receive
personalized playlists that reflect their current
mood, significantly enhancing user engagement and
experience.

All core functionalities — including emotion
detection using a CNN model, real-time webcam
input processing, emotion-to-music mapping, and
automated playlist generation — have been fully
integrated and tested. The system demonstrated high
accuracy in emotion recognition and reliable music
recommendations across multiple emotional states
such as happy, sad, angry, and neutral. This solution
effectively bridges the gap between emotional
computing and entertainment, establishing a new
paradigm in how users interact with digital content.
The successful deployment marks the completion of
a robust, intelligent, and adaptive music
recommendation system ready for real-world use.

Future Scope

. Integration with Spotify and YouTube APIs for
dynamic playlist generation.

. Use of advanced facial emotion datasets for
broader emotional spectrum.

. Extension into cross-platform mobile apps.

. Application in stress detection and therapy tools.
. Adding voice-based mood detection for

enhanced accuracy.
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