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Abstract: With the rapid growth of intelligent systems and personalized user experiences, emotion-aware applications have
gained significant attention. This project presents a Facial Emotion-Based Song Recommendation System that automatically
detects a user's emotional state through facial expressions and recommends music accordingly. The system utilizes computer
vision techniques and deep learning models to analyze real-time facial inputs captured via a webcam. The proposed model
employs algorithms based on Computer Vision and Deep Learning, particularly Convolutional Neural Networks (CNNs), to
classify emotions such as happiness, sadness, anger, surprise, fear, and neutrality. Once the emotion is identified, the system
maps it to a curated music database and suggests songs that align with the detected mood, enhancing user engagement and
emotional well-being.

The system integrates facial detection frameworks like OpenCV and machine learning libraries such as TensorFlow or Keres for
model training and deployment. The recommendation engine may use content-based filtering or emotion-tagged playlists to
provide relevant suggestions.

This approach demonstrates how affective computing can be leveraged to create adaptive and intuitive music recommendation
systems. The implementation aims to improve user satisfaction by delivering a seamless and personalized music experience based
on real-time emotional analysis.

Keywords: Emotion detection, Facial expression analysis, Mood-based music, Emotion-aware music recommendation, Face-
based song suggestions

L. INTRODUCTION

In today’s digital era, music has become an essential part of daily life, influencing emotions and enhancing user experiences.
Traditional music recommendation systems primarily rely on user history, preferences, and ratings. However, such systems often
fail to capture the real-time emotional state of users, which plays a crucial role in determining their immediate music preferences.
To address this limitation, emotion-aware systems have emerged as a promising solution. The Facial Emotion-Based Song
Recommendation System is an innovative application that integrates Affective Computing with advanced technologies like
Computer Vision and Machine Learning. The system aims to detect human emotions through facial expressions and recommend
songs that correspond to the identified mood. Facial expressions are one of the most natural and immediate indicators of human
emotions, making them highly suitable for real-time analysis. Using a webcam, the system captures the user’s facial image and
processes it using algorithms implemented through libraries such as OpenCV. A trained deep learning model, often based on
Convolutional Neural Networks (CNNs), classifies the detected face into various emotional categories such as happiness, sadness,
anger, surprise, fear, or neutrality. Based on the classified emotion, the system retrieves and recommends songs from a predefined or
dynamically generated playlist.

A. Objectives

1) To capture real-time facial data

2) Use a webcam to capture the user’s facial expressions for analysis.

3) To detect and extract facial features. Implement face detection using libraries such as OpenCV.

4) To classify emotions accurately. Develop and train a model using Deep Learning techniques (e.g., CNN) to identify emotions
like happy, sad, angry, surprise, fear, and neutral.
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1. LITERATURE REVIEW

SrNo | Author & Year Title Purpose
P Methodology
1) . Facial Emotion-Based Song | Detect user emotion and | Real-time data collection, CNN-
Recommendation - - .
. . . Recommender Using CNN recommend mood-based | based emotion detection, song
Ashish Tripathi et .
songs recommendation based on

al. (2024) predicted emotion

2) | Hung Nguyen et al. | Song Recommendation via | Match facial emotion | CNN for emotion detection,

(2024) Facial & Musical Emotion with musical emotion valence-arousal model for
emotion—music mapping

3) | Arman Kahan et al. Facial Emotion-Based Song Recommend songs based | OpenCV for face detection, CNN

(2022) on detected facial | for classification, API-based song

Recommendation

emotion recommendation (e.g., Spotify)
4) | Parag Pardhi et al. | Emotion-Based Music Using | Analyze emotion and | ML-based emotion detection
(2024) ML & Al provide personalized | (face/text), emotion classification,
music mapping using valence-arousal

model

5) | Jayesha Malhotra | Emotion-Based Music | Predict user mood over | LSTM for sequential emotion
et al. (2024) Recommendation Using | time for better | analysis, captures temporal mood

LSTM recommendations changes for recommendations

Table 1: Literature Review

1. SYSTEM ARCHITECTURE

Facial Emotion Based Song Recommendation System Architecture
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1) The presentation layer (frontend) is developed using HTML, CSS, Bootstrap, and JavaScript, which provides an interactive
interface for users to view detected emotions and recommended songs.

2) The application layer (backend) is implemented using Python and Flask framework, which handles business logic, processes
user inputs, and manages communication between different modules.

3) The system follows a REST-based communication model, where the client sends image data to the server and receives emotion
results and song recommendations dynamically.

4) The image processing module is implemented using OpenCV, which captures real-time images and performs face detection.

5) The emotion recognition module uses deep learning models such as Convolutional Neural Networks to classify facial
expressions into emotions like happy, sad, angry, and neutral.

6) The recommendation engine maps detected emotions to a predefined or dynamically generated playlist to suggest suitable
songs.

7) The database layer uses SQLite or similar databases to store song data categorized based on different emotions for efficient
retrieval.

8) The system can integrate external music platforms such as Spotify or YouTube to provide a wider range of music options.

9) The architecture ensures modular design and separation of concerns, where each component performs a specific task, improving
scalability, maintainability, and system performance.

V. PROPOSED SYSTEM

The proposed Facial Emotion-Based Song Recommendation System introduces an intelligent and interactive platform that leverages

Computer Vision and Deep Learning techniques to provide real-time music recommendations based on user emotions. The system

aims to enhance user experience by automating song selection according to the detected mood.

1) Real-Time Emotion Detection: The system uses computer vision techniques with OpenCV and deep learning models such as
Convolutional Neural Networks to capture and analyze facial expressions through a webcam

2) Al-Based Music Recommendation: The system maps detected emotions to suitable songs or playlists, providing intelligent and
mood-based recommendations. This ensures that the music aligns with the user’s current emotional state.

3) Personalized User Experience: The system can be enhanced to learn user preferences and listening patterns over time, enabling
personalized and adaptive song suggestions.

4) Dynamic and Real-Time Processing: The system processes input in real-time and updates recommendations instantly, ensuring
a responsive and interactive user experience.

5) User-Friendly Interface: The application is developed using simple frontend tools (such as Streamlit), providing an easy-to-use
interface for mood detection and song playback.

The proposed system provides a smart, adaptive, and emotion-aware music recommendation platform. By integrating Al, computer

vision, and real-time processing, it enhances user satisfaction and demonstrates the practical application of affective computing in

modern entertainment systems.

A. System Functionality

o0 User Interface Interaction: The system provides an interactive interface where users can select language preferences and initiate
emotion detection using simple controls.

o Image Capture: The system captures real-time images using a webcam through OpenCV, enabling live facial data acquisition.

0 Face Detection: The captured image is processed to detect the human face region before further analysis, ensuring accurate
emotion recognition.

o Emotion Detection: The system uses deep learning models such as DeepFace to analyze facial expressions and identify emotions
like happy, sad, angry, and neutral.

o0 Emotion Display: The detected emotion is displayed on the user interface in real-time, providing immediate feedback to the user.

0 Music Recommendation: Based on the detected emotion and selected language, the system generates a relevant music search
query and recommends suitable songs.

0 Online Music Playback: The system integrates with platforms like YouTube to play songs directly by opening the corresponding
search results.

0 Language-Based Filtering: Users can select preferred language (e.g., Hindi, English, Marathi), and recommendations are filtered
accordingly.
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0 Real-Time Processing: The system continuously processes input and updates recommendations dynamically without requiring
manual refresh.

o0 Interactive Feedback Features: The system provides visual feedback such as alerts and animations (e.g., success messages) to
enhance user experience.

Conclusion The system functionality ensures seamless integration of emotion detection and music recommendation, providing a
real-time, interactive, and personalized user experience.

V. FUTURE SCOPE

In the future, this system can be improved by using advanced Al models to detect emotions more accurately. The system can be
made faster to give real-time song recommendations. It can also include other inputs like voice and heart rate to better understand
user emotions. More types of emotions such as stress, excitement, and boredom can be added for better results. The system can learn
user preferences over time and suggest more personalized songs. It can be connected with music streaming platforms for automatic
playlist generation. The system can also be developed as a mobile application for easy use. A better and more user-friendly interface
can be designed to improve user experience. It can be made to work properly in different lighting conditions and environments. The
system can support multiple languages to reach more users. It can also be used in areas like mental health and stress relief. Finally,
strong security measures can be added to protect user data and privacy.

VI. CONCLUSION

The Facial Emotion-Based Song Recommendation System presents an intelligent and user-centric approach to music
recommendation by integrating computer vision and deep learning techniques. The system successfully captures real-time facial
expressions and analyzes them using models such as DeepFace to identify user emotions accurately. Based on the detected emotion,
the system recommends appropriate songs, thereby enhancing personalization and improving overall user experience. Unlike
traditional systems that rely on user history, this approach focuses on real-time emotional states, making the recommendations more
relevant and dynamic.

The system demonstrates the practical application of affective computing by bridging the gap between human emotions and
automated digital services. Although there are certain limitations such as dependency on environmental conditions and accuracy
challenges, the proposed system provides a strong foundation for future improvements. In conclusion, the project highlights the
potential of combining Artificial Intelligence, computer vision, and real-time processing to develop smarter and more adaptive
entertainment systems.
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