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ABSTRACT

The system Mind Melodies: Your Personal
Emotional Soundtrack introduces an Al-
based approach to create personalized
emotional responses through real- time
facial expression recognition. Traditional
music recommendation systems do not
consider the user’s emotional state, leading
to less meaningful interactions. To address
this, the project integrates emotion
detection, text sentiment mapping, and
curated music selection into a unified
framework.

The methodology uses a deep-learning
facial emotion recognition model to classify
the wuser’s mood and generates a
corresponding quote, emoji, and song
selection. The system processes webcam
input, extracts facial features, and maps the
detected emotion to a predefined emotional
database.  Through this multimodal
response, the system enhances emotional
engagement and offers a supportive, mood-
based interaction.
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Experimental results demonstrate that
combining real-time vision analysis with
emotion-linked music selection provides an
effective and interactive experience. The
project highlights the potential of Al-driven
emotional understanding for personalized
well-being applications.

INTRODUCTION

Emotions influence human behavior,
decision-making, and overall well-being,
making emotional understanding an
important aspect of modern Al applications.
With advancements in computer vision and
deep learning, it has become possible to
analyze facial expressions and identify
emotional states with high accuracy. The
project “Mind Melodies: Your Personal
Emotional Soundtrack” aims to utilize
these technologies to create a system that
recognizes a user’s real-time emotions and
responds with personalized visual and
musical
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The system captures facial expressions
through a webcam and processes them using
atrained emotion classification model. Once
the emotion is detected, the system selects a
meaningful quote, an appropriate emoji, and
a music track that matches the user’s mood.
This integration of facial expression
recognition with sentiment-based text and
music mapping provides a more engaging
and emotionally resonant experience for the
user.

Traditional music recommendation systems
typically rely on user preferences or listening
history, offering limited emotional
personalization. In contrast, Mind Melodies
focuses on the user’s current emotional state,
making the experience more dynamic and
supportive. By combining computer vision,
natural language processing, and curated
music selection, the system creates a richer
and more interactive emotional response.

The objective of the project is to build a
user-friendly AI system that enhances
emotional well-being through personalized
musical and visual feedback. By translating
facial expressions into meaningful outputs,
Mind Melodies demonstrates how Al can be
used to support mental wellness, improve
user engagement, and create emotionally

Problem Definition

Emotion-based systems must handle
significant ~ variations  arising  from
differences in facial expressions, lighting
conditions, camera angles, and user
environments. Real-time emotion detection
becomes challenging when the facial
features are not clearly visible or when the
user’s expressions are subtle.

Existing Systems

Existing emotion-based systems commonly
rely on facial expression recognition,
sentiment analysis, or basic rule- based
models to identify user emotions. Many of
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these approaches depend on simple image-
processing techniques or single deep-
learning models that perform well only in
controlled conditions. Their accuracy
decreases when facial expressions vary due
to lighting changes, background
disturbances, or different face orientations.
As aresult, these systems struggle to deliver
reliable real-time emotion detection.
Similarly, current music recommendation
platforms focus mainly on user preferences
or listening history, offering general
suggestions that do not adapt to the user’s
current emotional state.

Proposed System

The proposed system introduces an Al-based
framework that detects the user’s real-time
facial emotion and generates a matching
emotional response. The process begins with
capturing the user’s face through a webcam,
preprocessing the image, and classifying the
emotion using a deep-learning model. Based
on the detected emotion, the system selects an
appropriate quote, emoji, and song from
predefined databases to deliver a meaningful
and personalized output.

Software Requirements
Operating System: Windows, Linux, or macOS
Programming Language: Python 3.x

Libraries and Packages: python, opencv, pygame

OpenCV (for image preprocessing and moment

calculation)

NumPy and Pandas (for data handling and computation)

Scikit-learn (for SVM classification and evaluation)

Matplotlib and Seaborn (for visualization)

Pillow (for image loading and manipulation)
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Hardware Requirements

Processor: Intel Core i5 or higher / AMD Ryzen 5 or

above

RAM: Minimum 8 GB (16 GB recommended)

Storage: Minimum 256 GB SSD or HDD

GPU (Optional): NVIDIA GPU with
CUDA support for faster computation
Input Device: Scanner or camera for
signature image acquisition

LITERATURE SURVEY

Several research works have explored
emotion recognition, affective computing,
and music recommendation using machine
learning techniques. The literature focuses
on improving accuracy of facial emotion
detection, mapping emotions to suitable
multimedia responses, and building
recommendation systems that account for
affective cues. This section reviews key
contributions and highlights the strengths
and limitations of each approach relevant to
the Mind Melodies project.

[1] Kumar, R., & Sharma, P. (2024)

Proposed an Al-driven music
recommendation system based on affective
computing. Their model used deep-
learning techniques to map user emotions to
music features, improving emotional
alignment and personalization. However, it
required high computational resources for
real-time deployment.

[2] Patel, S., & Rao, K. (2024)

Presented a multimodal machine learning
framework to bridge emotions and music.
Their approach combined supervised
learning with multiple emotional inputs to
select music that best reflected the user's
mood. The system showed enhanced
personalization but relied heavily on large,
diverse training datasets.
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[3] Fernandez, A., & Kim, D. (2024)

Developed a sentiment-based music
recommendation model using multimodal
Al. Their work integrated visual, textual,
and audio sentiment cues to improve
relevance in music suggestions. The study
noted that multimodal fusion increased
accuracy but added system complexity.

[4] Recent Affective Computing Studies (2024)

Focused on improving the robustness of
emotion recognition systems under varying
lighting and background conditions. These
studies highlighted limitations in existing
models and emphasized the need for better
feature extraction and preprocessing
techniques.

[5] Real-Time FER Research (2024)

Demonstrated that advanced CNN-based
facial emotion recognition  models
effectively capture subtle variations in facial
features. These models supported accurate
real-time emotion classification using deep
neural networks.

[6] Li, X., Zhang, Y., & Lee, S. (2023)

Focused on facial emotion recognition
using CNN-based approaches. Their model
achieved high accuracy by analyzing
features like eye movement and mouth
shape. However, performance decreased
under inconsistent lighting conditions.

[7] Emotion-Based Interaction Systems (2023)

Highlighted the importance of
preprocessing techniques such as grayscale
conversion, noise reduction, and face
detection. These methods significantly
improved recognition accuracy and system
reliability.

| Page 3


https://ijsrem.com/

Volume: 10 Issue: 04 | April - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.659 ISSN: 2582-3930

[8] Multimedia Emotion Mapping Studies (2023)

Explored mapping detected emotions to multimedia
outputs such as quotes, emojis, and music. Results

showed
METHODOLOGY

The proposed system for emotion-based
music generation follows a structured
methodology  that  integrates  data
acquisition, preprocessing, emotion
detection, multimedia mapping, and output
generation. Each stage of the pipeline is
designed to improve accuracy, ensure
smooth processing, and provide a
meaningful emotional response to the user.
The overall workflow is modular, allowing
the system to capture the user’s facial
expression, classify the emotion, and
generate a corresponding quote, emoji, and
song in real time.

Requirement Analysis

The main objective of the system is to develop
a real-time emotion recognition model that
connects facial expressions with
personalized multimedia outputs. The
system should identify emotions reliably,
map them to appropriate responses, and
ensure smooth execution during live
interaction. The requirements include
selecting a suitable deep- learning model for
emotion detection, building emotion-
specific databases for quotes, emojis, and
music, and designing a user-friendly
interface to display outputs clearly. The
system aims to improve emotional
engagement by combining vision-based
recognition with emotion-driven content
generation.

Dataset

The dataset used for training the emotion
recognition model is based on standard
facial expression databases such as
FER2013 and other publicly available
emotion-labeled datasets. These datasets
contain thousands of facial images
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representing emotions like happiness,
sadness, anger, fear, disgust, surprise, and
neutral. All images are preprocessed and
resized to maintain consistency. The music,
quote, and emoji databases are curated
manually, ensuring each emotion category
has appropriate and meaningful responses
mapped to it.

Data Preprocessing

The preprocessing stage prepares the input
frame for accurate emotion detection. The
webcam captures the user’s facial image,
which is first converted to grayscale to
reduce complexity. The system applies face
detection to isolate the facial region and
then normalizes the image to handle
variations in lighting and background.
Noise reduction filters enhance clarity, and
the processed image is resized to the
dimensions required by the trained model.
These steps improve detection accuracy and
ensure reliable classification  under
changing conditions.

A Feature Extraction

Feature extraction is a key stage of the
system, where important facial
characteristics are captured from the
preprocessed image. The model uses
convolutional neural network (CNN) layers
to detect essential patterns such as eye
movement, eyebrow position, mouth shape,
and overall facial muscle activity. These
features help the system differentiate
between subtle emotional expressions. By
learning these patterns from large emotion
datasets, the model becomes capable of
recognizing both strong and mild emotional
cues in real time with improved accuracy.
The extracted features are transformed into
high-level numerical representations that
describe the user’s facial expression in a
compact form. These representations are
then passed to the classification module for
final emotion prediction. This deep-
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learning-based approach allows the system Data Flow Diagram
to handle variations in lighting, pose, and
background more effectively than traditional
hand-crafted feature extraction methods.
Overall, the feature extraction process plays a
crucial role in ensuring reliable and
consistent emotion detection.

Shows how data moves through the Mind
Melodies system, beginning from the user’s
live video feed and passing through
preprocessing, emotion detection, and
multimedia mapping. The detected emotion
is converted into a quote, emoji, and music
Feature Fusion recommendation, which are then sent to

The fused features are passed into a trained the dashboard for final display

CNN-based emotion classification model.
The model outputs the predicted emotion
label based on the facial expression.
Emotion categories include happy, sad,
angry, fear, disgust, surprise, and neutral.
The classifier is optimized to handle
variations in lighting, face orientation, and o St S
expression intensity. Hyperparameters are e
tuned to ensure faster and more accurate -
prediction during real-time execution.

SYSTEM DESIGN

The system follows a modular architecture [Figure 2] Complete Methodology Flow
that separates acquisition, preprocessing,
emotion extraction, multimedia mapping,
and final output. This design improves
scalability, simplifies debugging, and
enables updating individual components
without affecting the entire system. The
modular approach also supports future
enhancements, such as adding more
emotions or expanding the multimedia
database.

[Figure 1] End-to-End System Workflow

U

© 2026, IJSREM | https://ijsrem.com | Page5



https://ijsrem.com/

W Volume: 10 Issue: 04 | April - 2026

" International Journal of Scientific Research in Engineering and Management (IJ]SREM)

SJIF Rating: 8.659 ISSN: 2582-3930

Use Case Diagram

Shows the functional scope of the
Mind Melodies system by mapping all
user interactions to the system’s core
operations. It helps identify the
external requirements and ensures that
every feature from capturing facial
expressions to receiving emotion-
based quotes, emojis, and music
recommendations is clearly defined.
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[Figure 3] Use Case Diagram
TESTING AND RESULTS

Functionality testing ensures that the system
correctly performs core actions such as real-time
emotion detection emotion mapping, and
multimedia output generation including quotes,
emojis, and music, while verifying that it can
accurately capture facial expressions through the
webcam and produce appropriate responses, for
example detecting a “happy” emotion and
displaying a relevant quote, emoji, and matching
music instead of incorrect outputs; unit testing
focuses on individual components such as the
facial emotion detection module (CNN model),
preprocessing functions using OpenCV, and the
emotion-to-content mapping logic by testing
them independently to ensure correctness, for
instance verifying that the emotion classifier
accurately identifies emotions like “sad” or
“angry” from sample images and that the
mapping module returns the correct quote and

emoji; integration testing evaluatesall modules
together including webcam input, preprocessing,
emotion detection, and multimedia output
generation to ensure smooth interaction and real-
time performance without errors, such as
capturing a live image, detecting emotion,
mapping it to a quote, emoji, and music, and
displaying all outputs together without delay or
crashes; user interface testing checks the
frontend for usability, responsiveness, and
smooth interaction, ensuring that detected
emotions, quotes, emojis, and the music player
are clearly displayed and updated in real-time, for
example verifying that filter chips like
“Educational” and “Safe Game” respond
instantly and that the Al-recommended content
scrolls smoothly across different screen sizes;
finally, data validation testing ensures proper
handling of input data such as webcam feeds and
edge cases like no face detection or poor lighting
conditions, for example confirming that the
system does not crash and instead shows an
appropriate message when no face is detected.

RESULTS

[Figure 4] Emotion Detection — Angry Expression

shows the output of the Mind Melodies system

when an angry facial expression is provided as
input. The system captures the image and
processes it using the facial emotion recognition
model. The detected “Angry”,” Fear” Emotions.

© 2026, IJSREM | https://ijsrem.com

| Page 6


https://ijsrem.com/

p7 International Journal of Scientific Research in Engineering and Management (IJ]SREM)
W Volume: 10 Issue: 04 | April - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

[Figure 5] Emotion Detection — Fear Expression response generation. By integrating computer
vision techniques with deep learning models,
the system accurately detects user emotions
such as happy, sad, angry, and fear through
webcam input and processes them in real time.
The detected emotions are then mapped to a
curated database to generate meaningful
outputs including quotes, emojis, and music
tracks, creating a more engaging and
emotionally aware user experience. The
implementation shows that combining emotion
detection with multimedia recommendation
significantly enhances user interaction. Overall,
the project highlights the potential of Al-driven
emotional intelligence systems in improving
user engagement and personalized content
delivery.

[Figure 6] Emotion Detection — Happy Expression

FUTURE WORK

To further enhance the capabilities of the Mind
Melodies system, future improvements can
focus on increasing the accuracy and
robustness of the emotion recognition model by
using larger and more diverse datasets. The
system can be extended to support more
complex and mixed emotions, allowing a
deeper understanding of human emotional

states. Integration with advanced deep learning
[Figure 7] Emotion Detection — Sad Expression models and real-time video processing can
improve performance under different lighting
and environmental conditions. Additionally,
the project can be expanded by incorporating

speech and text-based emotion analysis to

shows the detection of a sad emotion. The model
identifies features such as drooping facial muscles
and a downward mouth curve. The system

correctly outputs “Happy”, “sad”, confirming create a multimodal emotion detection system.

reliable performance in recognizing negative Future versions may also include personalized

emotions as well recommendation systems that adapt music and

content based on user history and preferences.
Deployment as a mobile or web application
CONCLUSION AND FUTURE WORK . . .
with a user-friendly interface and cloud-based
support can further improve accessibility and

CONCLUSION scalability of the system.

The proposed system “Mind Melodies: Your
Personal Emotional Soundtrack”
successfully demonstrates an effective Al-
based approach for real-time facial emotion
recognition and personalized multimedia
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