Volume 10, Issue 5, May — 2025
ISSN No:-2456-2165

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/25may2332

Emotion Harmony — AI Music Companion

Madhushree S'; H.R. Bindu Mahalakshmi?; Kavya P3; Siddartha Dutt*
!(Student), (Student) 2, (Guide) 3, (Student) 4

Publication Date: 2025/06/11

Abstract: Emotion Harmony is an innovative concept that merges artificial intelligence and music to create a deeply
personalized auditory Experience. Designed as an Al-powered music companion, Emotion Harmony leverages advanced
technologies such as machine learning, emotional analysis, and adaptive algorithms to curate music that resonates with an
individual’s emotional state, preferences, and activities. At its core, Emotion Harmony recognizes that music is not just
entertainment; it is a powerful medium for self-expression, emotional regulation, and connection. Whether you're looking
to uplift your mood, focus on a task, relax after a long day, or express complex feelings, this AI companion intuitively
understands your needs and delivers a harmonious soundtrack to enhance your life.
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L INTRODUCTION

In a world where emotions often shape our
experiences, music has the unparalleled ability to resonate
with the human soul. Emotional Harmony takes this
connection a step further, blending the power of music with
emotional awareness to create a deeply personalized
auditory experience.

Emotional Harmony is a revolutionary platform that
curates song playlists tailored to an individual's current
emotional state. By analyzing a person’s mood—whether
joy, sadness, excitement, or calm—it dynamically generates
playlists designed to amplify positive feelings, provide
comfort, or create balance.

Harnessing cutting-edge technology and the timeless
artistry of music, Emotional Harmony transforms listening
into a therapeutic and uplifting journey. Whether you're
seeking motivation for a challenging day, solace during
tough times, or an energetic boost for celebration, this
platform ensures the right soundtrack is always at your
fingertips.

Discover the harmony between your emotions and
music—because every feeling deserves a song.
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I LITERATURE SURVEY

In paper [1], performed multi-class sentiment
classification on Bengali social media comments to predict
into four distinct classes. They have dataset of 42,036
Facebook comments labelled into four classes: sexual,
religious, acceptable, and political. The system pre-
processed the texts by performing tasks like tokenization,
stop words removal, stemming, part of speech tagging, and
many more. Algorithm used are supervised deep learning
classifier based on CNN and LSTM. In the result SA with
85.8% accuracy and 0.86 F1 scores on a labelled dataset of
42,036 Facebook comments have been improvised.

In paper [2], the effectiveness of simple linguistic
processing in automatic sentiment analysis on Product
Review Classification have been performed. This study
examines the effectiveness of utilizing SVM (Support
Vector Machine) on various text aspects. They investigated
the review of sample of 1,800 product reviews from Review
Centre (www.reviewcentre.com). Approximately 1,200
reviews are used for training and 600 for assessment. Using
SVM, the baseline unigram method acquired an accuracy
rate of roughly 76%. Using specific terms yielded a slightly
higher result (77.33%).

In paper [3], the author had implemented method that
withdraw keywords from online travel review texts and
obtains the concept list of keywords through Microsoft
Knowledge Graph. The method increases the number of
classification features used for short text by employing the
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huge corpus of information associated with the knowledge
graph. This section of the study analysed three common text
important term identification process and suggested
keyword extraction approaches appropriate for online travel
review texts.

» Algorithm Used are Combination of LSTM and
Attention Mechanisms.

In paper [4], Contextual information is used for
sentiment classification of time-sync comments. The
propsed method is semisupervised, hierarchical deep
learning. Designed a hierarchical architecture to capture the
semantics of TSCs at the word, comment, and context
levels. The SHDL had given 97% accuracy and the
drawbacks of a suggested sentiment classification system,
which include a single dataset, class imbalance, a fixed
contextual window, live scoring constraints, a nonstationary
context, and high deployment costs.

In paper [5], proposed a sentiment classification
approach based on word2vec and SVMperf. Word2vec
extracts deep semantic information from words. SVMperf
trains faster and increases of accurate predictions than other
SVM programs. They are two elements in research.
Word2vec is used to cluster similar characteristics in a
specific domain and Chinese, and then trained and
classified comment texts using word2vec and SVMperf.

In paper [6], focuses on categorizing ecommerce
comments as good, neutral, or negative. Focuses on using
deep learning methods to sentiment classification and
artificial and emotional lexicon to annotate comment
datasets. They labelled comment set into deep learning
models and the SVM model.

In paper [7], a sentiment analysis method of comments
based on BiLSTM is proposed and implemented to the
comment sentiment analysis task. The TF-IDF approach
incorporates sentiment information into term weight
computation, improving word representation methods and
detecting sentiment tendencies using the BILSTM model
and feedforward neural network. Drawback of proposed
method of comments based on BiLSTM is consumption of
huge period in Training Model.

I11. PROBLEM STATEMENT

The music industry has seen remarkable
advancements in digital streaming and content delivery, yet
several limitations persist in traditional music platforms
that hinder a truly personalized and engaging user
experience. These shortcomings are particularly evident
when platforms fail to align with users' emotional and
contextual needs. The key challenges include:

» Emotional Misalignment

Traditional music platforms often lack the capability
to recognize and adapt to users' real-time emotional states.
As aresult, users are frequently left to manually search for
songs that resonate with their current mood. This process
can be time consuming and counterproductive, diminishing
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the emotional connection between the listener and the
music.

» Lack of Personalization

Existing recommendation algorithms primarily focus
on generic preferences, such as listening history and
popular trends. This approach overlooks the intricate
interplay of individual tastes and emotional states, leading
to playlists that feel impersonal and fail to create a
meaningful connection with the user.

» Static Listening Experiences

Most platforms rely on pregenerated, static playlists
that do not adapt to the user's changing emotional
landscape, activity, or preferences throughout the day. This
rigidity reduces engagement and makes the listening
experience less dynamic and relevant.

» Overwhelming Content Choices

The sheer volume of available songs often leads to
decision fatigue, where users feel overwhelmed by the
number of options. This paradox of choice can result in
frustration and disengagement, as users struggle to find
music that matches their needs without an intuitive and
guided process.

» Contextual Disconnect

Music recommendations frequently fail to consider
contextual factors such as time of day, location, or ongoing
activities. Ignoring these critical elements results in
suggestions that are poorly timed or irrelevant, further
detracting from the user experience.

Addressing these challenges requires a paradigm shift
towards a more emotionally and contextually aware music
platform that places the user's emotional journey at its core.

Iv. SYSTEM ANALYSIS

» Current System

Current systems for Emotional Harmony rely heavily
on manual mood selection and static playlists, offering
limited personalization and adaptability. Emotional
analytics, if present, are basic, failing to capture real-time
emotional or contextual cues. Users often face
overwhelming song libraries and a lack of intelligent
guidance, leading to decision fatigue. These systems lack
dynamic feedback mechanisms, resulting in generic and
mismatched experiences that fail to resonate deeply with
individual users.

» Proposed System

To overcome current limitations in Emotional
Harmony this project introduces a context-aware Emotional
Harmony system utilizing Python Flask for development,
Transformers for emotion detection, Youtube API for music
integration, PostgreSQL for data management, and
advanced machine learning models for personalized, real-
time music recommendations.
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» Emotion Detection

The platform employs advanced Al to analyze
multimodal inputs like text, voice tone, and facial
expressions, enabling precise real-time identification of the
user’s  emotional  state.  This  ensures  music
recommendations are deeply aligned with the user's current
mood.

e Personalized Music

Recommendations Using Al and machine learning,
the system dynamically curates playlists or generates
original music that matches the user’s emotional profile.
Unlike static playlists, this approach adapts instantly to
emotional shifts, providing a fluid and engaging listening
experience.

e Feedback Integration

A continuous feedback loop captures user interactions
such as likes, skips, and playback duration. This data refines
the recommendation engine over time, improving
personalization and ensuring the music remains relevant to
evolving preferences.

e Context-Aware Curation

The platform integrates contextual factors like time of
day, activity, and location to provide timely and appropriate
music suggestions. For instance, it may suggest soothing
tracks at night or energetic tunes during workouts.

o Mental Well-Being Support

By focusing on emotional balance, the system offers
playlists designed for stress relief, motivation, and
relaxation. Additionally, it provides users with insights into
emotional trends, empowering them to manage their
psychological well-being effectively.

V. SYSTEM OBJECTIVE

» Emotion Detection

To accurately identify the user’s emotional state using
multimodal inputs (text, voice, facial expressions) through
advanced NLP and machine learning techniques.

» Personalized Music Recommendations

To generate custom playlists or original music based
on real-time emotional analysis, ensuring a personalized
and engaging listening experience.

» Real-Time Adaptation :

To dynamically adjust music recommendations based
on changes in user mood, preferences, and activities for a
seamless, evolving listening journey.

» Context-Aware Curation

To integrate contextual factors such as time, location,
and activity to provide contextually relevant and timely
music recommendations.
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» Mental Well-Being Support

To leverage music as a tool for emotional regulation,
offering playlists that promote mental well-being, reduce
stress, and improve overall mood.

VI REQUIREMENT ANALY SIS

For an Emotional Harmony project, the hardware
requirements will vary based on the scale and complexity
of the system. Here’s a general overview of typical
hardware requirements:

» Hardware Requirements:

To work on a comment analyser project, you will need
a fast SSD with at least 512GB of storage, a multi-core CPU
(Intel 17 or above), or a powerful GPU. Deep learning
activities require an NVIDIA GPU with at least 8GB of
VRAM (e.g., an RTX 2070 or higher). Make sure you have
a dependable internet connection and a development
environment, such as PyCharm or Google Colab.

» Software Requirement:

e Operating System:

Linux (Ubuntu, CentOS) or Windows Server for
server deployment; any modern OS (Windows, macOS,
Linux) for development.

o Programming Languages:
Python for NLP and machine learning.

e Nlp Libraries:

TensorFlow, PyTorch for model training; spaCy,
NLTK for NLP tasks; Hugging Face Transformers for pre-
trained models.

e Data Processing Frameworks:
Apache Spark or Hadoop for large-scale data
processing; Pandas for data manipulation.

o Web Frameworks and Apis:
Flask, Django, or FastAPI for web applications and
APlIs.

o Development and Testing Tools:
IDEs like PyCharm or Visual Studio Code; Docker for
containerization.

VIL DESIGN AND ANALYSIS

A. System Design
» Architecture Overview:

o Client-Server Architecture:

Define the interaction between client applications
(e.g., web interfaces) and server components (e.g.,
comment analysis engine).
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e Emotion Detection Layer :

Utilizing Hugging Face Transformers to analyze user
inputs (text, voice, or facial expressions) using advanced
NLP models. It assigns probabilities to various emotions
(e.g., joy, sadness, and anger, neutral) and selects the
dominant emotion, which is then used to guide personalized
music recommendations.

» Data Flow:

o Frontend Interface:

v Framework:

Flask is used to serve the application, allowing it to
accept user input (text messages) and return responses and
recommendations.

v’ Flask-Ngrok:
Enables hosting the application locally while making
it accessible on the web for testing.

» Emotion Detection Module:

e  Purpose:
Analyze the user's input to identify the emotional tone
(e.g., joy, sadness, anger).

o Implementation:
A pre-trained Hugging Face model (mrm8488/t5-
base-finetuned-emotion) is fine-tuned for text classification
tasks related to emotions.

o OQutputs:
Probabilities for various emotions (e.g., joy: 70%,
sadness: 20%).

» Conversational AI Module:

e Purpose:
Generate human-like responses that align with user
input and detected emotions.

e Implementation:
Utilizes Hugging Face's facebook/blenderbot-400M-
distill model.

e  Context Integration:
Enhances responses with emotion-specific comments,
such as "I sense you're feeling joyful today."
» YouTube Integration:
e Purpose:
Replace Spotify-based playlist recommendations with
YouTube links that match the detected emotion.
v’ Functionality:
= Searches YouTube using emotion-based keywords (e.g.,

"happy songs" for joy, "sad piano music" for sadness).
= Fetches the top video or playlist links.
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= Sends the link to the user for playback.

o Middleware:
Handles communication between different modules.

Processes user input, routes it to appropriate modules,
and aggregates results (bot responses, detected emotions,
and YouTube recommendations).

e Data Management:
v Maintains:

= Conversation History:
Logs interactions between the user and the bot for
better context handling.

»  Emotion Weights:
Tracks cumulative emotion weights for personalized
interactions over time.

»  User Interface Design:

e Dashboard:
Create an intuitive interface for visualizing sentiment
trends, metrics, and analytics.

o APIs:
Design APIs for integrating the comment analyser
with other systems (e.g., CRM, marketing tools).

» Scalability and Performance:
Real-Time Processing: Implement streaming data
processing for immediate analysis of incoming comments.

» Security and Compliance:

o Data Protection Compliance:

The system complies with GDPR and CCPA, ensuring
emotional data is handled with transparency, consent, and
security in the Emotional Harmony platform.

e Secure Data Storage:

Emotional and user data is encrypted and protected
with access controls, ensuring only authorized systems can
access sensitive information while adhering to privacy
regulations.

B. System Analysis

»  Analysis of Needs:

The Emotional Harmony functional requirements
include real-time processing, aspect-based analysis, and
sentiment  categorization, while its nonfunctional
requirements  include performance standards like
dependability, scalability, and system reaction time.
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» Feasibility Study:

o Technical Feasibility:
Evaluate the necessary hardware and software
materials, along with the necessary technical capabilities.

Cost estimation for development, deployment, and
upkeep is necessary for economic feasibility.

» Risk Analysis:

o [dentify Risks:
Assess possible risks such problems with data quality,
difficulties with model performance, and security flaws.

e Mitigation Strategies:
Create plans to deal with and lessen risks that have
been identified.

» User Feedback and Iteration:

User testing involves evaluating the system's usability
with end users to gather their opinions and make necessary
improvements, while iterative improvement is continuous
in response to user input and changing requirements.

https://doi.org/10.38124/ijisrt/25may2332

» Implementation and Coordination:

The process involves ensuring seamless integration of
existing systems and data origins, and also supervision the
system's functionality in production settings.

VIIL WORKING PROCEDURE

The Emotional Harmony system collects emotional
data from user inputs, including text, voice, and facial
expressions. This data is preprocessed to remove noise,
tokenize, and normalize through techniques like stemming.
Feature extraction methods such as Bag of Words, TF-IDF,
and N-grams are used to capture emotional context.
Machine learning models, including Logistic Regression,
Naive Bayes, SVMs, and CNNs, are trained to classify
emotions accurately. Performance is evaluated using
metrics like accuracy, precision, recall, and F1-score. The
system provides personalized music recommendations
based on detected emotions. It is integrated into web or
mobile platforms, ensuring real-time or batch processing.
Continuous monitoring and feedback optimize model
performance and user experience.

IX. IMPLEMENTATION

Carorate

Emotion Harmony - Al Music Companion

Fig 1 Flowchart of Emotion Harmony — AI Music Companion

A. System Setup

» Infrastructure Setup:

o Server Configuration:

Deploy cloud/onpremise servers for development,
testing, and production, with storage for emotion data and
music. Install Flask, PostgreSQL, and machine learning
libraries (TensorFlow, Hugging Face).

» Environment Setup:

o Virtual Environments:

Use virtualenv or conda for isolated environments,
ensuring compatibility. Manage dependencies and version
control with Git.

B. The Workflow:

It describes how the project processes user input,
identifies emotions, and generates responses and music
recommendations.

» Step 1: User Input
The user sends a text message via the web interface.
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» Step 4: Conversational Al

The text input is analyzed by the emotion detection
module.

The chatbot generates a response to the user's input.

The detected emotion is integrated into the reply to
provide a personalized touch.

The detected emotions are assigned probabilities (e.g.,
joy: 70%, anger: 15%, neutral: 15%). » Step 5: YouTube Search

YouTube is queried using the emotion-based
keywords.
» Step 3: Emotion Mapping

The dominant emotion is determined (e.g., "joy").

Emotion-to-music  mapping  defines  relevant
keywords for music searches (e.g., "happy songs").

A playlist or video link matching the emotion is
retrieved.

» Step 6: Response Delivery
The bot sends its response, detected emotion details,

and a YouTube link to the user.
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Fig 2 The Frontend of Website

It is the frontend of the website where user interacts with the chatbot.
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Fig 3 The Chat with Emotion Bot

The interaction with the bot where it shows the emotion insights of user and suggest the related songs.
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X. CONCLUSION

The project is a perfect example of how cutting-edge
Al technology may be seamlessly integrated to solve
practical issues with content distribution and personalized
engagement. The system provides contextually appropriate
replies and experiences by dynamically adapting to the
user's emotional state through the use of sophisticated
transformer models for emotion recognition and
conversational AL

A lifelike and captivating discussion is produced by
BlenderBot's conversational Al replies, which are further
integrated with the emotion detection module's precise
identification of subtle emotional indicators.

The YouTube API-powered music recommendation
element of the system makes sure that customers get
personalized playlists or videos that fit their mood, bridging
the gap between entertainment and emotion.

The study also demonstrates the transformerbased
models' scalability and adaptability in providing high-
performance Al solutions. This system demonstrates how
Al may go beyond automation to provide meaningful and
customized user interactions by attending to both emotional
and functional demands. This opens the door for further
advancements in Al-driven user experiences.
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