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Abstract: A user’s emotional state can be detected by their facial expressions and speech however our model is solely based on the
facial expressions of the user. The ability to read a person's emotions from their face is crucial. Using a camera, the necessary input
is directly taken from the subject's face. These expressions can be captured using a live camera. Facial recognition systems are now
working throughout the world by governments and private companies. Different algorithms that are provided by machine learning
can be utilized to recognize human emotions. Additionally, music has an effect on us in a way that other noises don't; it can help
someone feel and think better. It has the ability to treat conditions like sleeplessness, depression, and anxiety. The system’'s main
goal is to properly recommend a playlist by identifying facial emotion from the user's image as collected by the live camera. The
suggested system will save time and money.

IndexTerms - Recognition, Artificial intelligence, OpenCV Application, Convolutional Neural Network.

l. INTRODUCTION

Al is a field of technology that uses computers to mimic human intelligence, allowing them to make defensible decisions. Al
plays a crucial role in a person's daily life and has opened up a new area of the rapidly developing technology, from self-driving
automobiles to recognizing faces on your mobile lock screen. A popular application of Al is facial recognition [2]. It is one of the
more sophisticated types of biometric authentication that uses the live camera to recognize and verify a person using facial features
in an image or video from a database. The program initially looks for human eyeballs before moving on to the lips, nostrils, and
iris. Once all the facial traits have been recorded, further verification is carried out using pre-trained models that contain both
positive and negative images to ensure that the face is indeed that of a human. Facial recognition technology has seen a rise in
interest and investment over the past few years [9].

By utilizing a music recommender system, the music service provider is able to anticipate the user's musical preferences and
then present them with relevant songs based on their prior musical exposure [1]. The general idea mentioned in the article is a
system that will recommend playlists by identifying the user's mood from facial expressions. Future applications of emotion
detection in robots and other areas will allow for effective sentimental analysis without the need for a human analyst [6].

Music Recommendation can be applied in broad scope of areas such as studying, stress, music therapy and many others [4] [5].
Several research has been carried out in the field of music to find out the influence they have on the physiological and emotional
state of a human and it has been concluded that it has a significant and remarkable impact on human feelings and thoughts. Also,
music therapy is considered as an effective improvement given to humans in the treatment of depression and anxiety [7][8].
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1. RELATED WORK

2.1 Eigenface-based model

The most popular face recognition algorithm use Eigenface based methods. It is renowned for simplicity, having low sensitive
and doing better performances involving small databases. This method takes advantage of the placement of the mouth, nose, and eyes
on the face as well as their proximity to one another. [19]. These distinct qualities, known as eigenfaces, can be extracted using the
mathematical technique principal component analysis. In most cases, a face is recognised as a face by measuring the distance between
its eigenfaces. [19].

2.2 Artificial neural network-based model

Face recognition software widely uses Artificial Neural Networks. Once a face has been discovered, an ANN will be used to
determine the face’s identity and recognition by weighing the facial data. ANN imitates the biological neuron system in the human
brain. The neuron transmits signals to all the neurons in the subsequent layer after receiving a signal from the layer above [3].

2.3 AdaBoost-based model

In 2001, Viola and Paul proposed the first real-time face identification algorithm by using the AdaBoost algorithm to detect
faces. This algorithm is a combination of the AdaBoost algorithm, the cascade classifier, and the integral image. It begins by swiftly
calculating the face's HAAR-like features using the integral image. Then, it builds an AdaBoost classifier using the week classifiers
produced by HAAR-like features in accordance with weighted voting. Finally, it creates a cascade classifier using the powerful
classifiers to speed up classification detection [3].

2.4 Hybrid approach of Music Recommendation System

Recommendation system generally uses either collaborative filtering or content-based filtering. The weakness with this
approach is the cold start problem. Insufficient user history records or lack of access to many songs will lead the recommendation
results to be inaccurate and affect the system in suggesting appropriate songs to the user. as the system has not gathered sufficient
information it affects in providing a set of songs to the user [20].

2.5 EMO PLAYER: Emotion Based Music Player.

An innovative method called Project Emo player enables users to have songs played for them based on their emotions currently.
It acknowledges the user's facial expressions and plays music in order to match with those feelings. A ML technique called the
Support Vector Machine (SVM) algorithm is used to identify the emotions. The human face is a crucial part of the body of a person,
and it is especially helpful in revealing a person's actions and emotional condition. The user's image is recorded by the webcam and
the user's facial features are extracted from the captured image. There are two types of facial expressions: smiling and frowning
[13].

2.6 Music Recommendation System: “Sound Tree”.

Learn more about a user's tastes and restrictions by recommending tracks that they are likely to enjoy. Encourage users to
recognize their preferences. Improve the primary music streaming app's use chilly start Give recommendations to users for whom
the system has scant knowledge of their listening preferences (i.e., newbie users) Software programs or methods of information
discovery called recommendation systems give users product suggestions. Based on previous user behavior, such as previously
listened to or downloaded songs, it employs people-to-people correlation [14].

2.7 Enhancing Music Recommender Systems with Personality Information and Emotional States.

The relationship between personality and user preferences in various fields is gaining attention. This offers useful data for the
creation of recommender systems that are specialized in a certain domain. Getting to know a person’s nature can help to conclude
their liking and, as a result, can help to make a recommendation that is more correct. For instance, personality qualities were found
to be connected with musical tastes. To determine music taste and preferences, we concentrate on emotional states and their
connections to personality. [11].

I1l. METHODOLOGY

The facial emotion recognition-based music recommendation system is a program that pivots on using a live camera to
implement mood detection in real time. It is a working prototype for a brand-new item that has two key components: mood detection
and music recommendation [1] [10].

3.1 Mood Detection Module
3.1.1 Face Detection

The ability to recognise a face in any image that is captured and to differentiate between a face and an object in that image. The
bounding box, a fictitious rectangle that serves as a reference point, and the coordinates of the faces that were found are the outputs.

The Python library OpenCV was taken into consideration for this work. OpenCV is a comprehensive and enormous open-source
framework for image processing, machine learning, and computer vision. It is capable of processing live camera photos to recognise
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human faces and objects. Human eyes build a lot of information from what they see. Machines are given the ability to see everything;
they translate the images that are acquired by cameras into numbers, store them in memory, and then translate images into numbers
using the pixel value. The tiniest component of a computer picture or piece of graphics that may be displayed or represented on a
digital display device is a pixel. The numbers indicate the strength of the image at a specific point. The computer extracts that value
from each pixel and stores the findings in an array for interpretation and result generation. The channels are arranged by OpenCV
in RGB order.

3.1.2 Mood Detection

The emotions on our face can be classified as happy, angry, sad or neutral [12]. We are utilizing CNN for this task. This is
composed of two parts: the first concentrates on removing the background from the image, and the second focuses on extracting
the facial feature vector from the image [1]. The first step in this process is to detect an image and draw a rectangle around it and
the next step is to detect landmarks around it and the next step is to detect the landmarks in the detected face region. The third step
is extracting the geographical and temporal features from the facial components. The final step is to use a Feature Extraction
classifier and produce the recognition results using extracted features. This system solely focuses on seven various facial expressions
which are happy, sad, fear, anger, disgust, neutral, surprised [1]. The algorithm mainly aims on identifying the facial features of the
given image and try to characterize them into these six categories [17].
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Fig 1.1 FER procedure for an image

3.2 Music Recommendation Module

The English-language dataset of songs for the designated moods was discovered. You can access all of the music data that
the Spotify platform provides with Spotipy, a straightforward Python way for the Spotify web API. [16]. With this tool, users can
access Spotify songs and use them in any recommender system they choose. Within the Spotipy, there are two different types of
authentications that take place [18].

IV. SYSTEM ARCHITECTURE

First, the suggested framework is set up to recognise a face in a frame taken live by the camera. The image is handled once the
information picture has been identified. After that, the image is made available to OpenCV, which use machine learning methods
to look for faces in images. There are already numerous classifiers for eyes, noses, and other features in OpenCV.

It is necessary to convert the BGR-captured photos to grayscale because the detection can only be performed on grayscale images.
It requires the input picture, scaleFactor, and minNeighbors as its three inputs.

CNN analyses the detected frame to record the emotion on the recognised face.
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Fig 1.2 Block Diagram

V. MODULE IDENTIFICATION

A person's facial expressions are vivid indicators of their emotional and physical state. In this section, we'll talk about how
photographs of human faces can be analysed to identify the emotions they convey. For facial recognition, a variety of algorithms
are employed. In this case, the face in the image is being detected using OpenCV. For face attribute analysis, CNN is utilised.
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Fig 1.3 Data Flow Diagram of the proposed system

By running the main webpage, it will trigger OpenCV which helps in capturing the images from the live camera. The next phase is
where the captured images is being processed for the purpose of detecting the emotion being shown on the human’s face which is
done by a pre trained model to identify the accurate emotions and once the emotion is detected each emotion is stored as a key-
value attribute. With the help of Spotify API app, it gets the track id and track features and then it updates into a separate csv file
for each emotion which is then given a key value again and both the key values are compared to suggest the songs based on the
emotion been acknowledged.

V1. RESULTS AND DISCUSSIONS

Accurately identifying human emotions and moods is challenging because each person has distinctive face traits. However, with
appropriate facial expressions, it can be recognized with some degree of accuracy. Here we propose a simple music recommendation
system using facial emotion recognition. It extracts the emotions (happiness, anger, sadness, neutrality) of people's faces and
proposes music.

This system detects your mood in real time with a live camera and presents playlist that match the mood. If you have a stable
internet connection you can get songs from the recommended playlist.
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Table 1.1: Accuracy Comparison
S. No Existing Algorithms Accuracy (%)

1. Eigenface based 96%
Model
2. ANN based Model 84.6%

3. AdaBoost based 80%
Model
4. Hybrid Approach of 80.7%
Music
Recommendation
5. A DL Approach to 93.7%
Music
Recommendation
System based on
Facial Emotion
Recognition

VII. CONCLUSION

Even though human emotions are precise and complex to be predicted by any machine with the appropriate dataset been fed to
the model it is possible to predict or differentiate human emotions. The expressions on a person’s face can be predicted with the help
of'a human’s eye, nostrils etc. Once the expression is captured by the model and the expression been identified correctly the system
will be able to suggest songs based on the person’s mood. Because music has a significant impact on the user's inner and physiological
state, this system was created with the goal of fostering user-system interaction. Recent progress indicates that the suggestions system
will have a broad scope [15].
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