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Abstract: Music is a fantastic way for people to express themselves as well as a good source of enjoyment for music loversand
listeners. Besides, relaxing music is an effective manner for eliciting strong feelings and starting a quiet communication.
With technological advancements, the number of artists, their music, and music listeners is increasing, which brings up the
consequence of manually searching and picking music. This study offers a system that uses facial expressions at real time
of a user to assess the his/her mood( Emotion detection Model), product of which is also combined with mapped music from the
music dataset to generate a user-specific music playlist( music recommendation model). Convolutional neural network is used
to classify the users sentiments in 7 different kinds with an accurateness rate of 94 percent, therefore satisfying the effective
aim of the study.

Index Terms: Face recognition, Camera, Emotion detection, Music

L. INTRODUCTION

Music is always being known to change moods of the people. Capturing and recognizing emotions of the person anddisplaying
relevant songs that matches the person’s mood can gradually calm their mind. It will end up giving a pleasing effect. This project
helps us to capture the emotion that are expressed by a person through his/her facial expressions. A music player is designed in
such a way that it captures human emotions with the help of the web camera interface that is available on almost every computing
systems. The image of the user is captured by the computing systems and then with the help of the techniques like image
segmentation and image processing, the features from the face of a target human being are extracted and the emotion that the
person is trying toexpress is detected. The project also aims to refresh the mood of the user, with the help of songs that match the
requirements of the user by capturing the image of the user and playingit. Even from the ancient times the best form of
expression analysis that is known to humankind is facial expression recognition. The best possible way in which people tend to
analyze or conclude the emotion or the feeling or the thoughts that another person is trying to express is by facial expression. In
some of the cases, changed moods of people can also helpin overcoming situations like sadness and depression. With theaid of
expression analysis, many health risks can be avoided, and also there can be steps taken that help brings the moodof a user to a
better stage.

Renuka R Londhe etal.[1] proposed a paper which fo- cused on the study ofchanges in the curves of the face and the
intensities of the corresponding pixels. The authorused Artificial Neural Networks( ANN), which was used to classify the
emotions/sentiments. The author also proposed varied approaches for a playlist. Zheng etal.[2] proposed two significant classes for
facial feature extraction, which included Appearance- based feature extraction and geometric predicated feature extraction, which
included extraction of some essential points of the face similar as mouth, eyes, and eyebrows. Nikhil etal.[3]. determines the
mindset of the user by using facial expression Humans frequently express their feeling by their expressions, hand gestures, and
by raising the voice of tone but substantially humans express their emotions by their face. Emotion- based music player requires
less time complexity of the user. Generally, large number of songs are already added to people’s playlist. Playing songs aimlessly
doesn’t satisfy the mood of the user. This system allows theus to play songs according to our mood automatically by the
expressions captured. The web camera captures the image of the user, and then the images are saved. Initially, the images are
converted to binary format from RGB format. This processof representing the data is called a feature- point detection method. This
process can also be done by using Haar Cascade technology handed by Open CV. The music player which is developed by using
a java program manages the database.The song according to the mood of the user is played bythe system.Z. Zeng etal.[5]
delved varied advances in human affect recognition. He concentrated on varied approaches that can handle audio and/ or visual
recordings of displays ofaffective countries. The paper provides a detailed review of 978-1-7281-4635-5/20/$31.00 ©2020
IEEE audio/ visual computing styles.
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The effect is described as a prototype of emotion classes which include happiness, fear, sadness, anger, surprise and disgust. For
the development of automatic, spontaneous affect recognizer, this paper mainly focused on agitating the challenges in computing
styles, whichhelped in emotion detection. It also linked some problemsthat have been missed or avoided inunimodal posed
emotion recognition. Parul Tambe etal.[7] proposed an idea which automated the relations between the users and music player,
which learned all the preferences, feelings and activities ofa user and gave song selection as a result. The varied facial
expressions of users were recorded by the device to determine the emotion of the user to prognosticate the genre of themusic.
Jayshree Jha etal.[11]. proposed an emotion- basedmusic player using image processing This showed how varied algorithms and
techniques that were suggested by different authors in their research could be used for connecting themusic player along with
human feelings. It has therefore helped in reducing the efforts of user in creating and managingplaylist and delivering an excellent
experience to the music listeners by bringing them the most suitable song according to his/ her current expression. Anukritine
etal.[18] came up with an algorithm that gives a list of songs from the user’s playlist in accordance with the user’s sentiment. The
algorithm which was designed was focused on having lower computationaltime and also therefore reduces the cost included in
using various hardware. The main idea was to separate the feelings into five divisions i.e., Joy, sad, angriness, surprise and fear
also provided a highly accurate audio information retrieval approach that extracted applicable information from an audio signal in
lesser time. Aditya etal.[19] developed an android application which acts as a customized music player for a stoner using image
processing to dissect and present songsto stoner according to the user’s mood. The application was developed using Eclipse and
also OpenCV to apply facial recognition algorithms. This paper also showed comparison between various algorithms applied in
facial detection. The pictures of the user were captured using the front camera ofthe mobile device. It aimed to give satisfaction
to music loversby extracting their feelings.A. Habibzad etal.[20] proposed a new algorithm is proposed to recognize the facial
expression, which included three stagespre-processing, feature extraction, and classification. The first part de- scribes various
stagesin image processing include preprocessing, filtering used to extract variegated facial features. The other part optimized
the eye and lip ellipse characteristics, and in the third part,the eye and lip optimal parameters were used to classify the feelings.
The attained results showed that the speed of facial recognition was far better than other usual approaches.Prof. Nutan Deshmukh
etal.[21] concentrated on creating a system that fetches the emotion of the user using a camera and also automates the result using
the emotion detection algorithm. This algorithm captures the mood of the user after every figured interval of time as the mood of
the user may notbe the same after some time; it may or may not alter. The proposed algorithm on an average calculated
estimation takes around0.95-1.05 sec to induce an emotionbased music system,which was better than former existing algorithms
and reduces the cost of designing. Chang Liuet al[24] described a system that makes use of Brain- Computer Interfaces, also
calledas BCI. BCl makes use of devices to transfer signals to the processing systems. The person’s cognitive state of mindis
monitored by EEG hardware. The disadvantage of the scheme is that they need the input from the user’s brain continuously to
perform the classification. An algorithm basedon MID is used to continuously monitor and reprocess the signals received from the
brain of the user and use thesesignals to actively cover and yield feelings that the user isright now experiencing. Swati Vaid
etal[23] reviewed EEG- Electroencephalography( EEG) is a form of medical science that records the electrical activity from the
neurons of brain cells. The electrical activity of the neurons from within the cells of the brain is registered. On the basis of the
recorded activities of the neurons an approximation is made, and the emotion of the person is estimated from that analysis. This
method mentioned above, although serves the purpose of getting the activity of brain cells but fails to serve the purpose of
portability and economics.

1. EXISTING SYSTEM

In the existing system author have designed, implemented and analyzed a song recommendation system. Author used Million Song
Dataset provided by Kaggle to find correlations between users and songs and to learn from the previous listening history of users
to provide recommendations for songs which users would prefer to listen most.They have got best results for memory based
collaborative filtering algorithm. They believe that content-based model would have worked bet- ter if we would have enough
memory and computational powerto use the whole available metadata and training dataset. t is the most basic and simple algorithm.
They find the popularity of each song by looking into the training set and calculating the number of users who had listened to this
song. Songs are then displayed in the sorted manner in descending order basedon their popularity. For each user, They recommend
top most popular songs except those already in his profile. This methodis not customized and some songs may never be listened in
future.
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Fig. 1. Existing System

1. DESIGN AND METHODOLOGY

Face Detection Facial Feature
Capture Image |, —
P 5 using CNN Extraction
Input
Emotion
Detection
Show Percentage

of Emotion

Play the Recommend 5 e
song [ Playlist ong usic Classifier
Database

Output

Fig. 2. Block diagram

A. Database Description

Kaggle dataset had been used to build the Convolutional Neural Network model. The training and testing dataset arethe two
parts in which database is FER2013 is split. 24176 images are there in the training dataset and 6043 images inthe testing
dataset. The dataset also contains the 48x48 pixel grayscale images of faces. Each image in FER-2013 is labeledas any one of five

emotions: happy, angry, surprise, sad or neutral.
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Fig. 3. Flow diagram
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Happy Neutral Sad Surpnsed Angry
Fig. 4. Samples from FER2013 dataset.

B. Emotion Detection Module

1) Face Detection: One of the applications which is considered under computer vision technology is Face detection. It is the
process in which algorithms are developed and trained to properly locate faces or objects in object detection or related system
in images. This detection can be real-time with the help of a video frame or images captured. Face detection uses such
classifiers, which are algorithms that detect what’s either a face (1) or not aface (0) in an image. To detect faces using
numbers of images classifiers are trained in order to get more accuracy. Two sortsof classifiers are used OpenCV, LBP (Local
Binary Pattern) and Haar Cascades. For face detection where the classifier is trained with predefined varying face data A Haar
classifier is used. It enables it to detect different faces accurately.

Fig. 5. Face detection ;

2) Feature Extraction: While performing feature extraction, we treat the pre-trained network that’s a succeeding model as an
arbitrary featureextractor. Allowing the input image to pass on it forward, stopping at the pre-specified level, and taking
the outputs of that level as our features. Starting layers of a convolutional network excerpt high- degree features from the
taken image,so use only a countable filters. As we make more deeper layers,we increase the number of the filters to double or
thrice the dimension of the filter of the former layer. Pollutants of the deeper layers gain further features but are
computationally very deep. Doing this we used the robust, discriminational features learned by the Convolution neural
network( 10). The outputs of the model are going to be feature maps, which are an intermediate representation for all layers
after the actually first layer. Load the input image for which we want to view the point chart to know which features were
prominent to classify the image. Feature map visualization will give perceptivity intothe interior representations for specific
input for each of the Convolutional layers within the model.

3) Emotion Detection: Convolution neural network framework applies filters or feature detectors to the input image to get the
feature mapsor activation maps using the Relu activation function( 11). Feature detectors or filters help in relating varied
features pre- transferred in the image similar as edges, perpendicular lines, horizontal lines, bends, etc. For invariance to
translation, later on pooling is applied over the feature maps. Pooling is prognosticated on the conception that formerly we
change the input by a touch amount, the pooled outputs do n’t change. We can use any of the pooling from minimum,
average, or maximum. But maximum- pooling provides better performance than minimum or average pooling. Flatten all
the input and giving these smoothed inputs to a deep neural network which are outputs to the class of the object. The
class of the image will be binary, or it’ll be a multi-class classification for identifying digits or separating varied vestureitems.
So mostly, we give an input image also the CNN modelreturns the results( 10). When we take the real- time image by a user
also that image was transferred to the pre-trained CNN model, besides predicting the emotion and adding the tag tothe
image.
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C. Music Recomendation Module

1) Song Database: We created a database for BTS English songs. It consists of 100 songs per emotion As we all know music is
un-doubtedly involved in enhancing our mood. So, suppose a user is sadthen the system will recommend such a music
playlist which motivates him or her and by this automatic mood will bedelighted.

V. RESULTS AND DISCUSSIONS
After impementation our system will show the whole listof songs on the basis of result of emotion detection in percentage and
it will definately delight the users mood . Ifthe detected emotion is happy then it will suggest Happy song else suggesting song
base on emotion of the user.

Emotion Detector Emotion Detector

Emotion Detector Emotion Detector

Fearful

.
My

Fig. 6. Result of emotion detection

Emotion Songs
Happy Track 1 “Dynamite”
Track 2 “Levitating”
Track 3 “Girls Like You”
Track 4 "Ice Cream”
Sad Track 1 “Get You The Moon”
Track 2 “Dead and Cold”
Track 3 “Six feet under”
Track 4 “Heartbreak Anniversary”
Surprised Track 1"good 4 u”
Track 2 “ Butter”
Track 3 “Peaches”
Track 4 “ Drivers license”
Neutral Track 1 “Attention”
Track 2 “Thunder”
Track 3 “Treat you better”
Track 4 “Shape of You”

Fig. 7. Database of songs
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Fig. 8. Result for Happy emotion
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Fig. 9. Result for Sad emotion

V.  CONCLUSIONS

A detailed review of the literature tells that there are nu- merous ways to execute Music Recommender System. On the basis of
findings, we fix the objectives of our system. As the power and advantages of Al- powered operations are trending,our design will
be a state- of- the- art trending technology application. In this system, we deliver an overview of how music can affect the user’s
mood and how to handpick the rightmusic tracks to enrich the user’s moods. The user’s feelings can be detected by the enforced
system. Happy, sad, neutral, surprised or angry were the emotion detected by our system. After determining the user’s emotion, the
propounded system gave the user with a playlist that contains music matches that detected the mood. Our music recommendation
system based on facial emotion recognition will lessen the efforts of usersin the creation and management of playlists.
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