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Abstract: Emotions play a vital role in human experiences, and music is a powerful medium for expressing and communicating
emotions. The traditional music recommendation system learns from user listening behavior but has drawbacks. Emotional
recognition is essential for advancing music recommendation systems. Musical genre research is becoming increasingly
important and prominent as multimedia technological developments have occurred in the past few decades. It is vital to
investigate the link between music lyrics and human feelings. Music-based assessment of emotions can aid in the enhancement
of a person’s state of mind. This may be used in Music Recommendation Systems (MRS), advertising, and so forth. The study
emphasizes the significance of facial expressions in emotion detection and communication. It examines MRS as a Machine
Learning (ML)--based recommendation system for music and movies. Many academics believe that MRS software integration
with platforms like Spotify and Netflix would be a significant addition to their offerings. The research advances the field of
emotion-based recommendation systems and illustrates the power of ML and Deep learning (DL) in improving user experiences.
Keywords: Spotify, Netflix, Music, Multimedia, Emotions, Facial Expression, Sentiment.

I. INTRODUCTION

ML and DL techniques are prominently employed in different applications ranging from the Internet of Things (loT) [1], E-
commerce, Healthcare, Wireless Sensor Networks (WSNs) [2], and medical data analytics to cyber security, computational biology,
and MRS. It is getting harder and harder to locate music that suits a user's interests online due to the abundance of musical content
accessible. Outside organizations must study musical impacts since MRS has a remarkable influence on remembering and emotions.
Lyrics have a significant role in determining a song's content and evoking feelings. To categorize emotions, Music Emotion
Retrieval (MER) uses category and volumetric techniques, with the latter, like Russell's valence-arousal space, offering a more
complex understanding. The dimensional technique assures analyzing music's psychological impact by looking at emotion
intensities. Music has a potent therapeutic influence on people, affecting emotions and psychological features. The way | feel when |
listen to music depends on both environmental and personal elements. However, the lack of mood-aware playlist building in
existing music creation programs emphasizes the need for a more effective approach. Numerous studies in recent years have proven
that music influences an individual's feelings, behaviors, and mental abilities. Researchers exploring how and why individuals tune
in to music believe that music's connection to happiness and well-being is one of its most important functions. There are numerous
methods through which a person can select music to listen to from a range of libraries. People who are fond of listening to
music can access a DL program that plays music based on their current state of mind. This may be accomplished by analyzing the
individual's facial feelings, and voice recognition which indicates their emotion. Emotions convey considerably more about a person
than speech ever could. Because of the rising amount of songs released every day, consumers are having difficulty choosing which
song they want to listen to. Using conventional music players is time-consuming since users must look through their playlists and
choose songs that suit their current state of mind. This job is time-consuming, and one is frequently faced with the challenge of
picking the ideal tune based on their current state of mind. Other recommendation systems that identify an individual's state of
mind are more complex, reducing the application's real-time speed. Creating an MRS with Deep Learning methods proposes the
important music genre depending on the current feeling and eliminates the user's seeking time. Deep learning-based algorithms are
used to propose songs based on emotion to decrease manual exploration time and to blend with the succeeding song to the preceding
song because if the genre gets challenging, the individual becomes annoyed.

Il. RELATED WORKS
Various emotional models like Tellegen-Watson-Clark, Thayer, Russell, etc., can be used to classify emotions in music. Surveys
based on emotional models can gather participant opinions and assign emotional states to music.
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Machine learning algorithms like the k-nearest neighbor, decision trees, naive Bayes, and SVM can be employed to classify music
based on audio features and survey data. Music is a personalized music recommendation framework based on emotion and memory.
It navigates individuals to positive emotional states by recommending music associated with their memories. Small music database
leads to repetitive recommendations and challenges in providing personalized recommendations.

A. Music Recommendation Systems Based on Facial Expressions

MRS based on facial expressions [3] incorporates personalized automatic music generation using Al composing. Facial expression
analysis is utilized to differentiate seven main mental states: joy, grief, rage, surprise, panic, dissatisfaction, and neutrality. The
software uses the front camera to recognize user emotions and recommend songs or movies accordingly. MRS offers users a choice
between movies and songs. Song recommendations redirect users to Spotify for listening. Movie recommendations redirect users to
IMDb for detailed information and streaming options. Recommendations are provided based on facial expression analysis and
trained models.

It has long been known that reading facial expressions may help you comprehend how someone is feeling. A person's personality
and mood are intimately related to music's ability to evoke emotions in listeners. The brain's motor centers are involved in the
processing of musical features. People's classification of music according to mood is influenced by variables including age, gender,
emotions, and personal preference. By using users' facial expressions to construct emotion-aware playlists for them, the hope is to
establish a low-cost, precise music recommendation system that will outperform current solutions in terms of accuracy and
efficiency.

This study[4] suggests an inexpensive music player that analyses live footage and CNN to determine the user's psychological state
and recommend suitable tunes. In addition to outlining the sets of data and models that were employed, the study also illustrates the
possibilities of the suggested technique. Sentiment analysis is being investigated in MRS to play a specific track based on a person's
current state of mind since the track is entirely related to the person's current mood and emotions. CNN is used to identify emotions.
An individual of an MRS can deliberately select his or her emotional state by utilizing emoticon faces or physiological feelings
extractors in the MRS. As a result, having an unprejudiced and stand-alone MRS is desirable. This essay [5] explores how music
might improve memory, foster social connections, and ease anxiety and tension. It suggests a face expression-based music
suggestion system that suggests songs based on an individual's current state of mind. [6]. The program makes use of Python 3, the
Kivy front-end framework, and OpenCV for the recognition of images. The Haar Cascade method is used to analyze face
frameworks, and the prevailing mood is established from facial expressions. The technology then recommends songs from the user's
chosen playlists that fit their current state of mind, creating unique and interesting musical practical knowledge [7].

B. Music Recommendation Systems Based on Emotions

MRS based on emotions incorporates personalized automatic music generation using Al composing. Speech and voice recognition
analysis is utilized to differentiate seven main mental states: joy, grief, rage, surprise, panic, dissatisfaction, and neutrality. The
software uses speech synthesis to recognize user emotions and recommend songs or movies accordingly. MRS offers users a choice
between movies and songs. Song recommendations redirect users to Spotify for listening. Movie recommendations redirect users to
IMDb for detailed information and streaming options. Recommendations are provided based on emotion detection and trained
models.

It is getting harder and harder to locate music that suits a user's interests online due to the abundance of musical content accessible.
The primary concern of this study [8] is to develop an MRS that takes consumer tastes and perceptions into account. Using methods
like chord analysis and valence, arousal, and dominance (VAD) models, impressions are derived from audio characteristics and
lyrics. To provide individualized suggestions, the system integrates content-based and collaborative filtering algorithms. The
suggested technique uses dynamic temporal warping (DTW) to analyze time-series emotion from lyric data. The effectiveness of the
strategy has been validated by results from experiments.

This study [9] investigates the creation of a music recommendation system that uses glances to identify emotions. It solves both the
difficulty of current emotion-detecting recommendations and the time-consuming chore of manually choosing music depending on
mood. The suggested method makes use of point tracking and deep multilayered artificial neural networks as techniques for
identifying and detecting facial expressions of emotion. The idea is to provide customers with a customized Spotify playlist that
instantly corresponds to their emotions, enhancing their mood and overall musical experience. The importance of emotion detection
in music recommendation systems is shown through a discussion of various strategies and models from associated publications.
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This work [10] highlights how music affects mood and looks at how gesture and emotion recognition are used in diverse contexts. It
suggests extending a music player to provide music suggestions and playing it depending on the user's feelings and hand actions.
The project’s goal is to combine MediaPipe and Einstein to create an instantaneous hand gesture recognizer that will allow users to
organize music collections with ease. An innovative method of music suggestion based on user involvement is provided by the
system, which uses automated learning algorithms and collects movements and emotions using a camera.

The primary concern of this work [11] is to create an MRS that considers users' musical tastes and emotional environment. The
method seeks to ascertain users' musical tastes by examining their use of the Spotify app, especially their most recent top tunes. It
also looks at how emational context might improve the precision of suggestions. The suggested method is to offer suggestions that
balance well-known and obscure songs, taking into account both users' typical preference for particular musical genres and their
present state of mind. The objective is to enhance the performance of current algorithms for recommendation and provide more
tailored music-recommending experiences.

This study [12] examines SER (Speech Emotion Recognition) and the shortcomings of standard deep learning models in identifying
emotions from speech data with accuracy. The research suggests leveraging meta-learning strategies, particularly a Siamese
Network, a metric-based learning algorithm, to get beyond these constraints. The Siamese Network trains on pairs of similar and
different voice samples while employing a convolutional neural network to encode the properties of the input pictures. The model
can increase emotion identification accuracy with a small quantity of training data by utilizing meta-learning.

In this study [13], the application of a contrastive loss function in a Siamese network for speech emotion recognition (SER) is the
main topic. By attempting to shorten the gap between positive pairings and lengthen the distance between negative pairs, the
contrastive loss function aids in differentiating between similar inputs and those that are different. The system's suggestion module
uses song characteristics and a mapping of moods to human emotions to provide music recommendations based on user tastes and
current moods. Additionally, the study [14] describes the research on emotion-based recommendations and SER offers the
suggested technique and goes over the experimental design. Also included are the results and next steps.

1. OPEN CHALLENGES
There exist many challenges encountered when developing Music Recommendation Systems. A few problems, difficulties, and
challenges are discussed in Table I, Table I1, and Table II1.
TABLE I. PROBLEMS
Problem Open Challenge

Music is a highly personal medium, and what one person appreciates may
Personalization not appeal to another. This makes developing a recommendation system
that can customize recommendations for each user challenging.

It might be tough to recommend music to new users or songs with little

Cold Start Problem data because there is little information about their likes.

In music recommendation systems, the user-item interaction matrix might
Data Sparsity be sparse, making it difficult to find meaningful patterns and provide
correct suggestions.

Music tastes are extremely subjective and can vary greatly amongst users,
Subjectivity and Diversity | making it difficult to cater to individual likes while still ensuring diversity
in recommendations.

Music is a tremendously diverse medium, with several genres, styles, and
Heterogeneity of music moods. This makes it challenging to create a single recommendation
system that can recommend music to all consumers.
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TABLE Il. DIFFICULTIES

Difficiiltv Nnen Challenna
Music databases are huge, but individual users' listening
Data sparsity history might be scant, making tailored music

recommendations difficult.

Evaluation metrics

Measuring the success of music suggestions may be
difficult since typical accuracy measurements do not
always accurately reflect user pleasure and engagement.

Algorithm complexity

Creating scalable and efficient algorithms to handle
massive music databases and deliver real-time suggestions
necessitates careful optimization.

Fairness and bias

To provide fair and inclusive music suggestions, it is
critical to avoid biases in recommendations based on
gender, race, or other criteria.

Exploiting long-term and
short-term preferences

Building  well-rounded recommendation  algorithms
requires balancing between suggesting popular music and
uncovering new, lesser-known ones.

TABLE Il1l. OPEN CHALLENGES

Disadvantages of
Existing Systems

Open Challenge

The unpredictability of
music taste

Music taste is a complex and subjective issue, and predicting
what a user will like may be challenging. This makes
developing recommendation algorithms that are accurate for all
users challenging.

The ever-changing
music landscape

The music scene is ever-changing, with new songs and
performers being launched regularly. This might make keeping
up with the newest trends and recommending music that
consumers would love challenging.

The need for user

Users must find music recommendation systems appealing to
continue using them. This can be difficult since consumers

engagement frequently have short attention spans and may not want to
spend a lot of time dealing with a recommendation system.
To manage big datasets of wusers and things, music
. recommendation systems must be scalable. This might be
Scalability

difficult because of the enormous number of users and goods in
a music streaming service.

V. ANALYSIS OF EXISTING MRS
It is analyzed from the current literature review that most of the existing works employed CNN models for Music Recommendation
Systems and the accuracy ranges from 67.23% to 97.82% which is shown in Table V.
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The dynamic nature of music trends poses a challenge in selecting an ideal tune that aligns with one's present emotional state. CNN-
based music recommendation systems address the issue by suggesting multiple songs that are tailored to users' moods and facial
expressions. Music recommendation systems that utilize CNNs have made significant advancements in terms of accuracy, as well as
enhanced robustness, scalability, and flexibility to propose music in many languages.

TABLEIV.  CNN-BASED MUSIC RECOMMENDATION SYSTEMS

Study +Method Accuracy
[13] CNN 97.82%
[3] CNN 94%
[6] CNN 93.98%
[4] CNN 93%
[5] CNN 69.14%
[12] CNN 67.23%

The graphical interpretation of CNN-based Music Recommendation Systems in terms of accuracy is shown in Fig.1.

CNN-based MRS
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07.82

100+
90+
80+
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[12] [51 [4]1 [6] [3] [13]
references

Fig. 1. Graphical Interpretation of CNN-based Music Recommendation Systems

V. CONCLUSION
The work highlights the importance of facial expressions in emotion detection and communication. It analyses MRS as a machine
learning-based system for personalized music and film recommendations. It is analyzed that the MRS software's integration with
platforms like Spotify and Netflix is proposed as a valuable addition to their services by many researchers. The study contributes to
the field of emotion-based recommendation systems and demonstrates the potential of Al in enhancing user experiences.
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