e-ISSN: 2319-8753 | p-ISSN: 2347-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL Jl)llRNAJ.
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 13, Issue 5, May 2024

INTERNATIONAL
‘ ‘STANDARD
.\ \Sfm Impact Factor: 8.423

NUMBER
INDIA

O 9940572 462 (O 6381907 438 = jirset@agmail.com . WWW.ijirset.com



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

T
ﬂ"\!%ﬁ |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Refereed Journal |

IJIRSET | Volume 13, Issue 5, May 2024 ||
| DOI:10.15680/IJIRSET.2024.1305218 |

A Literature Review on Face Emotions Based
Music Player

Nikhil K', Manohar M P', Parikshith J', Pavan P', Dr. Sudheesh K V> Prof. Sahana M S*
Students, Department of ECE, Vidyavardhaka College of Engineering, Mysuru, India '
Professor, Department of ECE, Vidyavardhaka College of Engineering, Mysuru, India’

ABSTRACT: This paper presents a novel approach to enhance the user experience in music playback systems
through the integration of facial emotion recognition technology. The proposed system, a Face Emotion-based
Music Player (FEMP), employs computer vision algorithms to analyze facial expressions in real-time and
dynamically adjusts the music playlist to match the user's emotional state. The system utilizes state-of-the-art
deep learning models for facial emotion recognition, mapping detected emotions to corresponding music genres
and moods. To implement the FEMP, a dataset of facial expressions and corresponding emotional labels is
collected and used to train the emotion recognition model. The system employs a non-intrusive camera to capture
the user's facial expressions during music playback. The real-time emotion analysis enables the FEMP to adapt the
musicselection, tempo, and volume to create an emotionally resonant listening experience.

KEYWORDS: Face Emotion Recognition, Music Player, Deep Learning, User Experience, Human-Computer
Interaction, Emotional Analysis, Computer Vision.

I. INTRODUCTION

Music has long been recognized as a beautiful medium for conveying and eliciting emotions. The interplay
between melodies, rhythms, and harmonies has the ability to evoke a wide spectrum of feelings, from joy and
excitement to introspection and melancholy. In the digital age, the ubiquity of music streaming services and
personalized playlists has transformed the way individuals engage with and consume music. However, the
challenge lies in creating a truly immersive and emotionally resonant music experience that goes beyond mere
playback.

This paper introduces a pioneering concept in the realm of human-computer interaction: the Face Emotion-based
Music Player (FEMP). The FEMP leverages advancements in computer vision and deep learning to analyze facial
expressions in real-time, aiming to dynamically adapt the music listening experience to the user's emotional state.
By recognizing and responding to the subtle nuances of human emotion, the FEMP seeks to redefine how we
interact with and experience music in the digital era.

Traditional music players rely on user-generated playlists, algorithms, or manual selections to curate content,
often falling short in capturing the dynamic and nuanced nature of human emotions. In contrast, the FEMP strives
to bridge this gap by intuitively understanding and adapting to the user's emotional responses during music
playback. This innovative approach not only enhances user engagement but also opens avenues for creating
personalized, context- aware musical environments.

The second section provides a review of related work in the fields of emotion recognition, music
recommendation systems, and human-computer interaction. Section 3 outlines the methodology employed in
developing the FEMP, detailing the dataset used for training the emotion recognition model and the integration
of real-time facial analysis. Section 4 presents the experimental results and user studies conducted to evaluate
the system's effectiveness. Section 5 discusses the implications of the findings andpotential applications of the
FEMP. Finally, last section concludes the paper with a summary of contributions and future research.

In recent years, there has been a growing interest in the intersection of technology and emotional intelligence,
aiming to create more empathetic and responsive human-computer interfaces. The integration of facial emotion
recognition into applications such as virtual assistants and gaming has showcased the potential of harnessing
emotional cues for enhanced user experiences. Extending this paradigm to the realm of music, the FEMP
represents a pioneering effort to align technological advancements with the inherently emotional nature of

1JIRSET©2024 |  AnISO 9001:2008 Certified Journal | 7897



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

T
ﬂ"\!%ﬁ |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Refereed Journal |
IJIRSET | Volume 13, Issue 5, May 2024 ||

| DOI:10.15680/IJIRSET.2024.1305218 |

musical expression.

The FEMP's foundation lies in the understanding that human emotions are dynamic and context-dependent, and
music, as an art form, possesses a unique ability to mirror and evoke these emotions .By fusing facial emotion
recognition with a music player, we seek to create a symbiotic relationship between the user and the technology,
where the music adapts organically to the user's emotional fluctuations. This adaptation goes beyond traditional
recommendations based on user preferences and encompasses the user's real-time emotional state, offering a
more holistic and immersive listening experience.

II. LITERATURE SURVEY

F. Abdat et al. [1] developed an Emotion-based Music Player. The paper proposes an Emotion-based music
player that recognizes human emotions and plays music accordingly. The proposed approach uses CNN to
enhance accuracy and computation speed. The system uses SVM and point detection algorithm for facial
recognition and emotion detection. The system can be used in various applications such as driving alert system,
social robot emotion recognition, medical practices, e-learning feedback system, automatic counseling system,
face expression synthesis, and research related to psychology. The Emotion-Based Music Player is used to
explore music tracks with specific attributes and match personal music preferences. The system uses back-
propagation to activate filters for better visualization and employs CNN to capture, detect emotions, and
classify them in real-time. Feature extraction involves eye and mouth detection, and a point detection
algorithm is used to identify and segregate feature points on the face. The system also involves audio feature
recognition for music emotion recognition and playlist generation. The document also provides a literature review
of related works in the field, including references to other research papers on Face recognition.

Ramya Ramanathan et al. [2] present the design and implementation of An Intelligent Music Player based on
Emotion Recognition. The document discusses the use of emotion recognition in music classification and
recommendation. Emotion recognition is important for automating processes and providing recommendations
based on the user's mood. Music emotion recognition involves extracting features from songs and classifying
them based on arousal and valence. The system uses facial emotion recognition to recommend music playlists
based on the user's mood. The process involves music dataset acquisition, feature extraction, and clustering
using unsupervised learning. The system achieves 72.3% accuracy in image emotion detection. Future work
includes improving the system for better results and a smoother user experience. The document discusses the
use of the Arousal-Valence model of emotion proposed by Thayer for music emotion recognition. It mentions
the use of Haar classifier for face detection and the sentiment. polarity function for valence calculation from
song lyrics. For more details, refer to the document "2nd IEEE International Conference on Computational
Systems and Information Technology for Sustainable Solutions 2017" by IEEE.

K. M. R. Alam et al. [3] present a comprehensive Emotion Recognition in Music Using Viola Jones
Algorithm and SVM Classifier. The document discusses the use of the Viola Jones algorithm and SVM
classifier to classify emotions depicted in facial images. The proposed system aims to extract real-time facial
expressions and audio features from songs to generate a playlist automatically with low computational cost. The
system categorizes facial images into 4 different expressions: Sad, Anger, Neutral, and Happiness. The emotion
was mapped according to the Valence-Arousal Co-ordinate System. The document also references related works
and existing audio emotion recognition algorithms.

Krittrin Chankuptarat et al. [4] present an Emotion-Based Music Player. The document proposes an emotion-
based music player that suggests songs based on the user's emotions.It uses heart rate-based and facial image-
based classification methods to identify the user's emotion. Experimental results show precise classification
of the happy emotion. Investigates existing music player applications and their features.Defines system
requirements and song matching process . Provides accuracy of emotion classification using different methods .
The document addresses the increasing stress levels in people due to various factors such as the bad economy
and high living expenses. It highlights the importance of music as a stress-reducing activity and the need for
music that suits the listener's current emotion. The proposed application aims to address the limitations of
existing music player applications by recommending songs based on the user's emotion, using both heart rate
and facial image analysis. It discusses the classification of user emotions into categories such as happy, sad,
neutral, and angry, and the corresponding heart rate ranges for each emotion. The document also evaluates the
accuracy of emotion classification using heart rate-based and facial image-based methods, presenting the
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experimental results.

Husain Zafar et al. [5] introduced Integrating Facial Emotion Recognition and Music Mood Recommendation.
This paper introduces an innovative cross-platform music player called EMP, designed to make personalized
music recommendations based on the user's current mood. EMP goes beyond traditional recommendation
systems by incorporating emotion context reasoning into its design. Comprised of three modules - Emotion,
Music Classification, and Recommendation - EMP harnesses the power of deep learning algorithms to
accurately identify the user's mood with a 90.23% success rate. Additionally, its Music Classification Module
boasts an impressive 97.69% accuracy in categorizing songs into four distinct mood classes. Leveraging these
findings, the Recommendation Module suggests songs that align with the user's emotions and preferences.
Lending a unique focus to audio feature extraction and analysis of modern American and British English songs,
this paper delves into mapping these features to enhance the user experience. This full-text paper was peer-
reviewed and accepted to be presented at the IEEE WiSPNET 2017 conference.

Anuja Arora et al. [6] present a comprehensive literature review on the Mood Based Music Player. This study
delves into the task of accurately categorizing moods through the use of audio features. The DEAM dataset,
consisting of four emotions (Happy, Sad, Angry, and Relax), is utilized to train the classification model. Our
research aims to evaluate the effectiveness of using audio features in predicting valence and arousal values. To
achieve this, we turn to SVM Regression with various kernels, ultimately finding that the Rbf kernel yields the
highest accuracy at 81.6%. The results are visually displayed through graphs depicting the actual and predicted
moods for each emotion. This analysis provides valuable insights into the precision of mood classification.
Throughout the study, we experiment with different audio features and classification models, including KNN,
SVM, MLP, and RF. We also utilize arousal and valence values to enhance the training process. However, we
discover that not all audio features produce equally accurate results in mood classification, leading us to refine
our selection of features for future experiments.

Sushmita G [7] presents a Facial Expression Based Music Player. The document delves into a fascinating
system that harnesses computer vision technology in order to automatically play music based on the perceived
emotion of an individual. This innovative system utilizes a sophisticated algorithm to accurately identify and
classify human expressions, triggering a corresponding music track to enhance the emotional experience. The
recognition of facial expressions is executed through a combination of advanced PCA and Euclidean Distance
techniques, achieving an impressive accuracy level of 84.82%. Looking ahead, the potential for this system
extends to its integration on mobile devices, as well as its application in music therapy and mood detection. The
system operates through a well-defined 5-step process, involving Image Acquisition, Pre-processing, Feature
Extraction, Recognition and Classification, and finally, Music Track Playing. With the aid of an integrated
camera, this system captures and interprets facial expressions, ultimately heightening the user's emotional
connection to the music.

A. Pruski et al. [8] developed a Human-computer interaction using emotion recognition from facial expression.
Facial expression emotion recognition has proven to be a highly effective method, boasting a real-time
recognition rate of over 90%. A robust anthropometric face model has been created to accurately localize facial
feature points. This model also takes into account the muscles' contractions by measuring the variations in
distance from their neutral state, making it even more reliable. The advanced use of support vector machine
(SVM) technology facilitates classification, offering the benefits of low parameter requirements, speedy
training, and the ability to handle both linear and nonlinear issues. Further validation of the system has been
conducted on prominent Cohn-Kanade and FEEDTUM databases, confirming its high recognition rates.
Moving forward, the plan is to develop a multimodal system that incorporates facial expressions and
physiological signals for even more comprehensive emotion recognition.

Giovanna Varni et al. [9] present a detailed exploration of a Emotional Entrainment in Music Performance. The
primary objective of this research is to develop a computational representation of human emotional
synchronization, utilizing music as the experimental medium. Specifically, the focus is on examining the phase
synchronization of head movements among violinists in different emotional states and feedback models.
Employing a computational model and a Kalman filter to eliminate extraneous noise, the analysis of head
movement data revealed no definitive evidence of emotional entrainment between the players. This study builds
upon prior investigations of coordination and emotional involvement in musical performances. The
experimental design consisted of four violinists performing solos or duets, utilizing gestures to convey distinct
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emotional states. Two feedback scenarios were evaluated: coordination through auditory cues and visual cues.

Srishti Tiwari et al. [10] present a detailed exploration of a Operating an Alert System using Facial Expression.
The paper discusses the importance of facial expression recognition in understanding human emotions and its
potential applications in real-time scenarios, such as controlling music players based on human emotions and
moods. It highlights the increasing rate of crimes caused by people's angry nature and the need for a system to
detect and respond to facial expressions to prevent criminal activities. The literature survey includes references
to Blue Eye technology, which enables systems to sense human emotions and perform human-related tasks
using facial expression and speech recognition systems. The proposed system aims to calculate human emotions
and transfer the data to responsible organizations to take immediate steps to avoid crime, with a focus on anger
expression. The paper also discusses the use of statistical shape models, local binary patterns, and discriminant
kernel locally linear embedding for facial expression recognition, along with Viola and Jones' method for object
detection in images. The proposed system consists of two modules: creating a web-service and human facial
expression recognition. The facial expression recognition involves detecting the face using Viola and Jones'
method and transferring the data to a responsible organization. The system process works in Java and uses
image processing, machine learning, and MQTT.

Radha Kumaran and Vishalakshi Prabhu [11] present a detailed exploration of a Music Player based on Emotion.
This system uses emotion recognition and music classification to recommend playlists based on the user's mood,
using facial detection and image processing techniques. The system uses facial detection and emotion recognition
to recommend music playlists. The system classifies music based on arousal and valence, using the Arousal-
Valence model. The system uses image processing techniques and Haar classifiers for face detection. Music
classification involves feature extraction and analysis of audio waveform. The system selects playlists based on
clustering and plays music using the operating system. The system classifies music based on arousal and valence,
and selects playlists based on clustering. Experimental analysis validates the quality of clustering and accuracy of
image emotiondetection.

Antonio Camurriet al. [12] present a comprehensive literature review on the development of an Emotional
Based Entrainment in Music. The document discusses the use of recurrence plots for the analysis of complex
systems, particularly in the context of human interaction during musical performances. The experimental setup
involved four violin players and focused on the motion of their heads during performances. An off-line
EyesWeb XMI modular application was developed to detect and track the heads, and the analysis techniques
and synchronization detection techniques are described in detail. The study aimed to evaluate the role of
emotions in entrainment phenomena starting from gesture and discussed the next steps for further research. The
experimental setup included video cameras and microphones to capture gestures, sound, and environmental
cues during the musical performances. The study aimed to investigate non-verbal expressive communication
and expressive gesture in a truly ecological setting, particularly in the context of human to human interaction
during musical performances. The study tested different feedback conditions, emotional states, and
coordination modalities to analyze emotional locking and coordination breakdowns during the performances.
The document also references related works in the field of human interaction, emotional engagement with
performances, and dynamical assessment of physiological systems using recurrence plots strategies.

III. METHODOLOGY

Face Identification - Initially, the system must detect the presence of faces within the frame. This involves
algorithms that scan the frame for patterns resembling human faces, identifying their approximate locations. Once
a face is detected, the system localizes it by determining its boundaries or coordinates within the frame. This step is
crucial for isolating the face from the rest of the image. After localization, the system extracts relevant features
from the detected face, such as thepositions of eyes, nose, mouth, and other facial landmarks. These features serve
as distinctive characteristics used for subsequent identification.

Face Emotion Data Collection - Face emotion data collection involves gathering data related to facial
expressions and emotions expressed by individuals. Emotions commonly labeled include happiness, sadness, anger,
surprise, fear, disgust, and neutral expressions. Ensure that the collected data represent a diverse range of
demographics, including different age groups, genders, ethnicities, and cultural backgrounds. This helps to create a
robust and inclusive dataset.

Face Data Training - Facial data training involves using machine learning algorithms to analyze and understand

1JIRSET©2024 |  AnISO 9001:2008 Certified Journal | 7900



International Journal of Inmovative Research in Science. Engineering and Technology (IJIRSET)

"'1 -
ﬂ’\ E‘g |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Refereed Journal |

IJIRSET | Volume 13, Issue 5, May 2024 ||
| DOI:10.15680/IJIRSET.2024.1305218 |

facial features for various applications such as face recognition, emotion detection, and facial attribute prediction.
Annotate thecollected facial data with relevant labels or attributes. For example, in face recognition, each face may
be labeled with the identity of the person, while in emotion detection, faces may be annotated with the
corresponding emotion expressed.

Face Detection and Emotion Classification - The input from the web camera is analyzed using a face detection
algorithm to locate and identify regions containing human faces. This step typically involves identifying facial
features such as eyes, nose, and mouth and determining the position and size of the face within the image. After
the relevant features are extracted from the facial expression, Machine learning models, such as classifiers or deep
neural networks, are then applied to the extracted features to classify the emotional state expressed by each
detected face. This step involves analyzing patterns in the facial features to determine the likelihood of different
emotions, such as happiness, sadness, anger, etc.

FACE FACE EMOTION FACE DATA

IDENTIFICATION DATA COLLECTION TRAINING FACE DETECTION

EMOTION
CLASSIFICATION

STREAMLIT PAGE YOUTUBE API

Fig: Block Diagram of FACE EMOTION BASED MUSIC PLAYER

Play Music - The last and the most important part of this system is the playing of music based on the current
emotion detected of an individual. Once the facial expression of the user is assified, the user’s corresponding
emotional state is recognized. Based on that emotion the song are recommended in the youtube.

IV. EXPECTED RESULT

A face emotions-based music player is a unique and innovative application that uses facial recognition technology to
analyze the user's emotions and tailor music recommendations accordingly. The primary goal of this technology is to
enhance the user experience by creating a more personalized and emotionally resonant music selection. In summary, a
face emotions-based music player leverages facial recognition technology to understand and respond to the user's
emotional cues, providing a unique and personalized soundtrack for various moods and moments. This innovative
approach seeks to enhance the overall user experience by creating a more emotionally resonant connection between the
listener and their music

V. CONCLUSION

The advent of the Face Emotion-based Music Player (FEMP) marks a significant stride in the evolution of
human-computer interaction, blending the expressive realm of emotions with the immersive experience of
music. Through this paper, we have explored the innovative fusion of facial emotion recognition and music
playback, paving the way for a more intuitive and personalized approach to the digital music landscape. In
conclusion, the Face Emotion-based Music Player not only presents a pioneering application at the intersection
of emotion recognition and music playback but also sets the stage for a broader paradigm shift in how
technology engages with our emotions. As we navigate this exciting frontier, the FEMP serves as a testament to
the boundless possibilities of human-computer interaction in enhancing our digital experiences.
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