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Abstract:

In the age of digital transformation, personalization is a key driver of user satisfaction, particularly in the
realm of music streaming. This paper explores the development of a mood-based song recommender system
that leverages Natural Language Processing (NLP) and machine learning (ML) algorithms to enhance user
experience through personalized music recommendations based on emotional states. The system analyzes
user-generated text to predict mood and uses the Spotify API to suggest songs aligned with these moods.
Various machine learning models were evaluated, with Random Forest emerging as the top performer,
achieving a high accuracy rate in mood classification. The system's ability to recommend mood-appropriate
music provides a practical application for emotion-aware technology in enhancing user engagement and
satisfaction.

Here's the revised introduction with the addition of the chatbot song recommender system, SVM, and Random
Forest content:

Introduction

Music streaming platforms such as Spotify, Apple Music, and Amazon Music have made massive music
libraries accessible to users. While these platforms often offer music recommendations based on historical
listening data, preferences, and collaborative filtering, they overlook the user's real-time emotional state.
However, music is deeply tied to emotions, and selecting songs based on mood can significantly improve the
listening experience.

Traditional recommender systems focus on analyzing past behavior and patterns but fail to adapt to the user's
immediate emotional context. The challenge lies in building a system that interprets real-time emotional states
and recommends music accordingly. This paper introduces a mood-based song recommender system that
combines Natural Language Processing (NLP) and machine learning techniques to predict mood and provide
real-time, personalized music recommendations.

Additionally, a chatbot-based interface enhances user interaction by interpreting text-based user inputs to infer
sentiments and emotional states. The chatbot leverages NLP to analyze the text, identifying the user's mood
based on their word choices and context. The system then applies machine learning classifiers, such as
Support Vector Machines (SVM) and Random Forest (RF), to predict the user's mood with high accuracy.

SVM is employed due to its ability to handle high-dimensional data and effectively classify emotions based
on subtle textual differences. On the other hand, Random Forest provides robust, ensemble-based
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classification, allowing the system to capture complex relationships between features and improving
prediction accuracy.

By integrating these algorithms, the system adapts to the user's real-time emotional state and suggests mood-
appropriate songs, enriching the user experience by delivering highly personalized recommendations through
an intelligent chatbot interface.

Literature Survey:

[1](Juslin & Sloboda, 2010)

Research indicates that music has therapeutic effects on emotions and well-being (Juslin & Sloboda, 2010).
The relationship between music and emotions is well-documented, demonstrating that music can evoke and
regulate a wide range of emotional responses. This insight has led to the exploration of music as a tool for
emotional well-being, stress relief, and therapeutic intervention.

[2]Pang and Lee (2008)

Sentiment analysis, also known as opinion mining, is the process of determining the sentiment expressed in a
piece of text. It has been widely used to analyze emotions in various domains, such as customer reviews,
social media, and user feedback. Pang and Lee (2008) provide a comprehensive overview of sentiment
analysis techniques, highlighting the evolution from simple rule-based methods to more complex machine
learning models.

Machine learning models such as Support Vector Machine (SVM) and Random Forest have been extensively
used for sentiment analysis due to their ability to handle high-dimensional data and provide accurate
classification results. SVM is a supervised learning model that finds the optimal hyperplane to separate
different classes of data, making it effective for binary and multiclass classification problems. Random Forest,
on the other hand, is an ensemble learning method that combines multiple decision trees to improve
classification accuracy and reduce overfitting.

Traditional music recommendation systems rely on collaborative filtering, content-based filtering, or a hybrid
approach. Collaborative filtering recommends items based on the preferences of similar users, while content-
based filtering recommends items based on the characteristics of the items themselves. Hybrid approaches
combine both methods to leverage their strengths and mitigate their weaknesses.

Despite their effectiveness, these traditional systems have limitations when it comes to real-time emotional
adaptation. They typically do not consider the user's current emotional state, which can lead to
recommendations that are not aligned with the user's immediate needs or preferences.

[3]Hu and Downie (2010),
[4]Liu (2013)

Recent research has explored the integration of sentiment analysis with music recommendation to provide
more personalized and emotionally resonant suggestions. For example, Hu and Downie (2010) examined the
use of sentiment analysis to improve music recommendation systems by aligning song suggestions with user
emotions. Similarly, Yang and Liu (2013) proposed a system that uses emotion detection from social media
posts to recommend music.

While these studies demonstrate the potential benefits of combining sentiment analysis with music
recommendation, they often lack real-time interaction capabilities. Most existing systems operate in a batch-
processing mode, where user data is collected and analyzed offline before generating recommendations. This
approach does not cater to the dynamic nature of human emotions, which can change rapidly and require
immediate adaptation.
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The advent of conversational Al and chatbots has opened new avenues for real-time, personalized user
interactions. Chatbots can engage users in natural language conversations, allowing them to express their
emotions and preferences in real-time. This capability is particularly valuable for applications like music
recommendation, where understanding and adapting to the user's current emotional state can significantly
enhance the user experience.

Despite the potential benefits, there is a lack of comprehensive systems that combine real-time sentiment
analysis with chatbot-based music recommendation. Most existing systems either focus on sentiment analysis
or music recommendation independently, without integrating both components into a seamless, interactive
experience.

To address these gaps, we propose the development of a Chatbot Song Recommender System that integrates
real-time sentiment analysis with music recommendation. This system leverages advanced machine learning
models for accurate emotion detection and utilizes the Spotify APl to fetch personalized song
recommendations based on the detected mood. The chatbot interface facilitates natural language interaction,
allowing users to express their emotions and receive immediate, relevant music suggestions.

The proposed system aims to provide a holistic solution that combines the strengths of sentiment analysis,
music recommendation, and conversational Al. By doing so, it seeks to enhance user engagement, improve
emotional well-being, and offer a truly personalized music experience.

Methodology

Mood Prediction: This component utilizes Natural Language Processing (NLP) to analyze user input (text)
and classify the user's mood. Different machine learning models, including Support Vector Machine (SVM)
and Random Forest (RF), were trained on labeled text datasets to categorize emotions such as happiness,
sadness, relaxation, and energy. SVM was chosen for its effectiveness in handling high-dimensional data and
its ability to draw optimal decision boundaries between emotional classes, making it well-suited for mood
prediction based on text input. Random Forest, being an ensemble learning method, aggregates the output of
multiple decision trees to provide a more robust classification, capturing complex patterns in the data.

Feature extraction methods such as tokenization and vectorization (e.g., TF-IDF or word embeddings) were
used to transform the text into a format suitable for these machine learning algorithms. Hyperparameter tuning
was conducted for both models to improve their performance and ensure better generalization. The models
were evaluated using metrics such as accuracy, precision, recall, and F1-score to determine the best-
performing model for mood classification.

Song Recommendation: Once the system predicts the user's mood, it interfaces with the Spotify API to fetch
songs that match the detected emotion. By querying Spotify's vast database, the system retrieves relevant
tracks based on mood-specific search criteria. The SVM and Random Forest models not only predict the
mood but also contribute to refining the recommendation by considering the emotional nuances in user input.
This integration allows for real-time, personalized song recommendations that enhance the user's music
experience by aligning music suggestions with their current emotional state.

The system was built using Python and incorporates the following components:

o Data Collection: A synthetic dataset comprising 1,500 mood-labeled text samples was created. The text
samples were categorized into moods such as happy, sad, relaxed, energetic, and others.

« Data Augmentation: To increase the dataset size and model robustness, a synonym replacement
technique was employed, resulting in 50,000 augmented text samples.

o Feature Extraction: Text data was vectorized using the CountVectorizer from Scikit-learn, with
tokenization provided by NLTK's word tokenizer.

e Model Training: Multiple classifiers, including SVM, Random Forest, Naive Bayes, and others, were
trained on the data. The best-performing model was selected based on validation accuracy.
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e Song Recommendation: The Spotify APl was integrated to provide song recommendations based on the
predicted mood.

Conclusion & Future Work:

This paper presented a mood-based song recommender system that successfully integrates sentiment analysis
and machine learning to provide personalized music recommendations in real-time. By understanding and
adapting to a user's emotional state, the system improves the overall music streaming experience, making it
more engaging and satisfying.

As technology continues to advance, this system can evolve further, providing a foundation for more
sophisticated emotion-aware systems that cater to personalized needs. The insights gained from this research
contribute to the growing field of affective computing, particularly in enhancing user interaction with digital
entertainment platforms.

The current system, while effective, opens up numerous possibilities for future enhancements:

e Expanded Mood Categories: Future iterations could expand mood categories, incorporating more nuanced
emotional states such as nostalgia or excitement, which would offer more granular recommendations.

e  Deep Learning Integration: Deep learning models like Long Short-Term Memory (LSTM) and BERT could be
explored to improve mood classification accuracy further.

e  User Feedback Integration: By incorporating user feedback on song recommendations, the system can iteratively
learn and improve the relevance of its suggestions over time.

e Data Expansion: Collecting real-world user data would allow the system to handle a wider range of moods and
improve its generalization capability.

References:

e [1]uslin, P. N., & Sloboda, J. A. (2010). Handbook of Music and Emotion: Theory, Research,
Applications. Oxford University Press.

e [2]Pang, B., & Lee, L. (2008). Opinion Mining and Sentiment Analysis. Foundations and Trends in
Information Retrieval.

e [3]Hu, X., & Downie, J. S. (2010). Improving Mood-Based Music Recommendation by Combining
Heuristic Knowledge with Supervised Machine Learning. Journal of the American Society for Information
Science and Technology.

e [4]Yang, Y.-H., & Liu, C.-C. (2013). Emotion Recognition from Social Media Posts for Music
Recommendation. Proceedings of the IEEE International Conference on Multimedia and Expo.

JETIR2408590 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | €770


http://www.jetir.org/

