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I. INTRODUCTION 
 

Emotions play a fundamental role in human 

behavior, influencing thoughts, actions, and overall 

well-being. Music, as a universal language, has the 

power to evoke, enhance, or regulate emotions, 

making it an effective tool for improving mental 

health and personal well-being. With the rapid 

advancements in artificial intelligence3 (AI) and 

human-computer interaction, personalized music 

recommendation systems have gained significant 

attention. However, traditional systems rely heavily 

on user preferences, past listening habits, or 

demographic data, often failing to reflect the user’s 

real-time emotional state. To bridge this gap, the 

integration of Facial Emotion Recognition (FER) with 

personalized music recommendation systems offers 

a promising solution. Facial emotion analysis 

involves capturing and interpreting facial 

expressions to identify emotional states such as 

happiness, sadness, anger, fear, surprise, and 

neutrality. By analyzing subtle facial features, 

including eye movement, eyebrow positioning, and 

mouth curvature, AI algorithms can accurately 

detect a person’s mood in real time. Incorporating 

this data into music recommendation systems 

enables the delivery of personalized mood 

melodies that align with the user’s current 

emotional state. Such systems can adapt instantly, 

providing comfort during sadness, energy during 

lethargy, or calmness during stress. The concept of 

Personalized Mood Melody through facial emotion 

analysis holds great potential for applications in 

mental health therapy, stress management, 

motivation, and personalized entertainment. Music 
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can act as a non-invasive and accessible tool for 

mood regulation, and integrating it with emotion-

aware systems can significantly enhance the 

listening experience. Furthermore, such systems can 

help individuals better understand their emotional 

patterns, contributing to emotional intelligence and 

self-awareness. However, developing an accurate 

and reliable emotion-aware music system poses 

several challenges. Ensuring real-time accuracy in 

facial emotion detection, maintaining user privacy, 

handling environmental variations (e.g., lighting, 

camera angle), and curating contextually 

appropriate music require sophisticated algorithms 

and robust datasets. Additionally, balancing 

automation with user control is essential to avoid 

intrusive or unwanted recommendations4. 

 

II. RESEARCH METHODOLOGY 

 
The research methodology for the Personalized 

Mood Melody through Facial Emotion Analysis 

system follows a systematic approach involving 

data collection, model development, music 

mapping, and performance evaluation. Each phase 

is carefully designed to ensure the system 

accurately detects emotions and delivers mood-

specific music in real-time. 

 

Data Collection 

The initial phase involves gathering a diverse 

dataset of facial expressions and emotional labels. 

Parameter Value Description 

Dataset 

Sources 

FER-2013, CK+, 

AffectNet, Real-

time 

Public and real-

time datasets for 

diversity. 

Total Images 

Collected 
10,000+ 

Real-time facial 

images from 50 

participants. 

Video Clips 500+ minutes 

Real-time 

emotional video 

recordings. 

Emotion 

Categories 
6 

Happy, Sad, Angry, 

Fear, Surprise, 

Neutral. 

Device Used HD Webcams 
For real-time facial 

emotion capture. 

 
 

 

Facial Emotion Recognition (FER) Model 

A deep learning model was developed to classify 

emotions based on facial expressions. 

Parameter Value Description 

Model Type Convolutional 

Neural Network 

(CNN) 

Best suited for 

image recognition. 

Input Size 64x64 pixels 

(Grayscale) 

Optimized for 

minimal latency. 

Number of 

Layers 

4 Convolutional 

Layers 

For feature 

extraction. 

Batch Size 32 Number of images 

processed per 

batch. 

Epochs 50 Total number of 

training iterations. 

Learning 

Rate 

0.001 (Adam 

Optimizer) 

Adaptive 

optimization for 

better 

convergence. 

Activation 

Function 

ReLU (Hidden), 

Softmax (Output) 

Non-linear for 

complex patterns. 

Training 

Accuracy 

95% High accuracy on 

training data. 

Validation 

Accuracy 

93% Reliable 

performance on 

unseen data. 

Latency <100 ms Real-time emotion 

classification. 

 
Music Recommendation System 

The music recommendation module maps detected 

emotions to suitable musical attributes. 

Parameter Value Description 

Music 

Dataset 

20,000+ 

Tracks 

Labeled with mood tags 

(happy, sad, calm, 

energetic). 

Tempo 

(BPM) 

50–160 

BPM 

Mapped to emotional 

intensity. 

Key/Mode 
Major & 

Minor 

Major for positive 

moods, Minor for sad 

moods. 

Genre 

Diversity 
10+ Genres 

Pop, Classical, Rock, 

Ambient, Lo-fi, etc. 

Mapping 

Logic 

Emotion-to-

Attribute 

Tempo, rhythm, and 

loudness adjusted per 

emotion. 

User 

Feedback 

Accuracy 

89% 
Songs matched user 

mood effectively. 
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System Integration 

The integration phase connects emotion 

recognition with real-time music playback. 

Parameter Value Description 

Platform Python, Flask 

Backend 

framework for 

real-time 

processing. 

Real-Time 

Processing 
30 FPS 

Continuous 

emotion analysis 

from video feed. 

Latency <1 second 
Emotion detection 

to music playback. 

Device 

Requirement 

Standard 

PC/Smartphone 

Usable with 

consumer-grade 

hardware. 

Database SQLite 

For storing user 

feedback and 

preferences. 

 

Performance Metrics 

The system was evaluated using key performance 

indicators (KPIs) to ensure optimal functionality. 

Metric Value Description 

Emotion 

Recognition 

Accuracy 

93% 
Accuracy of emotion 

classification. 

Latency (FER to 

Music) 
<100 ms 

Response time for 

music 

recommendation. 

User Satisfaction 
87% 

Positive 

Based on user 

feedback surveys. 

Recommendation 

Accuracy 
89% 

Match between mood 

and recommended 

music. 

Privacy 

Compliance 
100% 

Data anonymization 

and user consent 

adherence. 

 

Code and Results 

 

 

 

 
 

Explanation of the Code: 

Emotion Recognition: 

 The FER library is used to detect emotions from 

facial images. You can use other libraries like 

DeepFace or opencv as well. 

 FER().top_emotion(img) returns the dominant 

emotion detected in the image. 

 

Emotion Mapping: 

 We map the detected emotion to a predefined 

audio file (e.g., happy_tune.mp3 for happiness, 

sad_melody.mp3 for sadness, etc.). 

 You can either generate new music based on 

the emotion (using libraries like pydub or MIDI), 

or you can map to existing music files you have. 
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Play Melody: 

The pydub library is used to play the audio file 

corresponding to the detected emotion. 

Requirements: 

 

 Music Files: You need pre-made audio files for 

different emotions (e.g., happy_tune.mp3, 

sad_melody.mp3). You can create them or 

download royalty-free music based on different 

moods. 

 Image Path: The code takes an image path and 

detects emotions from it. You can test with any 

facial image. 

 

Future Scope: 

The development of a Personalized Mood Melody 

through Facial Emotion Analysis system is 

grounded in the intersection of affective 

computing, psychology, and music theory. Affective 

Computing Theory, introduced by Rosalind Picard, 

emphasizes the importance of enabling machines 

to recognize and respond to human emotions. This 

theory forms the foundation of the system, where 

facial expressions act as emotional cues for real-

time analysis. Drawing from the Facial Action 

Coding System (FACS) by Paul Ekman, the system 

identifies muscle movements associated with 

fundamental emotions such as happiness, sadness, 

anger, fear, and surprise. These expressions serve as 

input for machine learning models that classify 

emotions with high accuracy. Additionally, the 

James-Lange Theory of Emotion suggests that 

emotions are a consequence of physiological 

reactions, supporting the idea that facial 

expressions reflect genuine emotional states. Once 

an emotion is detected, the system leverages Music 

and Emotion Theory, which posits that musical 

attributes such as tempo, key, and rhythm 

significantly influence mood5. High tempo and 

major key compositions are associated with 

happiness and energy, while slower, minor key 

pieces evoke calmness or sadness. This theoretical 

integration ensures that the system delivers 

personalized music, enhancing emotional well-

being by aligning musical characteristics with the 

user’s real-time mood. 

 

 

III. CONCLUSIONS 
 

The Personalized Mood Melody through Facial 

Emotion Analysis system demonstrates the 

transformative potential of integrating affective 

computing, machine learning, and music 

psychology to enhance emotional well-being. By 

leveraging real-time facial emotion recognition, the 

system accurately detects user moods and maps 

them to personalized music that aligns with 

emotional states. This innovative approach not only 

offers an engaging and therapeutic user experience 

but also opens new possibilities in fields such as 

mental health therapy, entertainment, and 

personalized wellness technology6. The system’s 

high accuracy, low latency, and adaptability to user 

preferences ensure an immersive and responsive 

interaction. Future advancements in multimodal 

emotion analysis, smart device integration, and 

adaptive personalization can further refine its 

effectiveness. Ultimately, this research paves the 

way for emotionally intelligent systems that can 

positively impact daily life by bridging the gap 

between technology and human emotion. 
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