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Abstract: Recent studies have already shown that humans respond and react positively to
music, and that music has a significant impact on human brain activity. People nowadays
frequently prefer to listen to music as a source of entertainment based on their emotions and
aspirations. This project concentrates on a system that recommends songs to users based on
their emotional state. Computer vision components are used in this system to determine the
user's emotion based on facial expressions. Once the emotion is identified, the system
recommends a piece of music for that sentimentality, saving the user a significant amount of
time over manually selecting and playing songs. It diminishes the time and effort required to
manually search for music out of a list based on a person's current state of mind. The CNN
algorithm and the Euclidean Distance classifier are used to detect a person's expressions by
extracting facial features.
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1. INTRODUCTION

Facial expressions are a natural way to communicate emotions, and these emotions can be
used in leisure and Human Machine Interface (HMI) domains in modern environment. With
technological advancements, various music players are implemented with features such as
reversing the media, fast forwarding it, and streaming playback with multicast streams.
Despite the fact that these features meet the user's basic needs, one must manually search
for a song from a large set of songs based on the current situation and mood. We suggest a

CNN-based method for recommending music based on expressions.
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2. PROBLEM STATEMENT
In sentiment classification, music is categorized using a CNN-based approach by analyzing
multi-modal sentimental data received by facial expressions and body language and semantic
analysis of the user's textual/ verbal interactions, thereby intensifying the system's decision on
recognized emotions in real-time. For example, innovative sentiment analysis can be applied

to emotional states such as “infuriated,” "sorrowful," or "joyful."

3. OBJECTIVE

The major goal of this effort is to create an advanced system that can quickly recognize facial
expressions and then play a soundtrack based on that particular expression. Joy, Sorrow,
Rage, Loathing, Anxiety, Surprised, and Neutrality are the seven widely recognized emotions.
As a result, recommendations can be made based on the user's emotional and physiological
status, which is mostly gathered through facial expressions, gestures, pulse rate, movement,
speech/text interactions, and so on.

4. SCOPE
We created this software for desktop use. We are automating music classification to make it
easier to identify relevant data such as trends, popular genres, and performers. ldentifying

music genres is the initial step in this strategy.

5. LITERATURE REVIEW

The review [1] goes into detail about how the system is unable to appropriately suggest
existing products to a new user. According to the study [2], the emotion was mapped using
the Valence-Arousal Co-ordinate System, and songs were suggested using the algorithm.
According to the research paper [3,] music is recommended for use with the proposed
system. The results are presented in two directions: numerical distributions and graphics.
However, the algorithm is unable to effectively recommend a new item to an existing user.
The study article [4] is scrutinized. The Keras library was used to calculate accuracy.

The network is initially trained for 60 epochs, with an accuracy of roughly 63 percent for those
60 epochs. The article [5] was tested on dynamic photos for face expression detection to
attain real-time performance. The SVM classifier with the combined feature set produced the

best overall performance, according to review [6]. (31.3 percent).
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6. PROPOSED SYSTEM

The computer's automatic analysis and interpretation of music is a new option in the field of
music information retrieval. We begin by logging onto the system. We catch the face or

image in the camera during the capture phase. In this case, we use a camera to recognize
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Fig.1. System Architecture: Music Recommendation using Sentiment Analysis

The basic purpose of the face detection technique is to identify the face that is exhibiting an
emotion such as happiness, sadness, anger, and so on. In the following block, which is API.
This API enables the two programs to communicate with one another. It is the interaction
between the capture phase and the main phase. During the data storage step, we saved the
photos that define various emotions. This data, along with incoming information from the
capture phase, is compared in the main phase, and automatically played songs for these
specific stages are projected in the displaying phase.

The system will use a simultaneous advanced search feature with which the user can search
for a particular sound track on three various platforms. like: YouTube, Gana, Google. This

gives user a flexibility to choose that music in either video or audio mode.

The CNN algorithm is used to classify the facial emotion as well as to get a count of the
emotions occurring in specific category or class during the facial expression detection phase.

This helps to know and improve the overall system accuracy.

7. PROPOSED OUTCOME
Using Python, create software that recognizes user emotion based on face expression.
e Incorporate the Python code into the web service and play music depending on the

user's face expression.
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e To provide high-quality entertainment experience for consumers.

8. METHODOLOGY

CONVOLUTIONAL NEURAL NETWORK (CNN)

A Convolutional Neural Network (CNN) is a type of neural network that is specialized in data
processing with a grid-like architecture, as in a photograph. It employs a technique known as
Convolution. Convolution is a mathematical operation performed on two functions that results

in a third function that expresses how the shape of one is transformed by the other.

The first layer usually extracts basic features such as horizontal or diagonal edges. This output
is passed on to the next layer which detects more complex features such as corners or
combinational edges. As we progress further into the network, it can recognize more complex
features such as objects, faces, and so on. The classification layer generates a series of
confidence ratings (humbers ranging from 0 to 1) based on the activation map of the final

convolution layer, indicating how probable the picture is to fit to a "class."

There are mainly five modules in the system:
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Fig.2 Modules in the System
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Image Acquisition
The initial objective in every computer vision technique is to obtain the images from the
sources. These photos can be captured with a camera or by using standard datasets that are
freely available online. Photographs should be saved in.jpg format. The images under
consideration here are user- dependent, or dynamic images. The amount of sample training

photos taken into account here.

Pre-processing

In Pre-processing is mostly used to remove irrelevant data from the obtained image and to fix
specific values so that the value remains constant throughout. All photos are transformed
from RGB to Grayscale and scaled to 256*256 pixels during the pre-processing phase.
Images in.jpg format are being considered; any other formats will not be considered for
further processing. Throughout pre-processing, the region of interest is regarded to be the
eyes, nose, and mouth. The cascade object detector, which employs the Jones-Viola

algorithm, detects it.

Facial Feature Extraction

Now next stage after pre-processing is feature extraction. Even during training and testing
phases, the extracted facial features are saved as usable information in the form of vectors.
Mouth, forehead, eyes, skin complexion, cheek and chin dimples, eyebrows, nose, and
wrinkles on the face are all examples of facial features. Because they convey the most
appealing expressions, the eyes, nose, mouth, and forehead are considered for feature
extraction in this study. The presence of wrinkles on the brow or an open mouth indicates that
the person is either shocked or afraid. However, it is impossible to depict a user's complexion.

CNN approach is often used to extract facial characteristics.

Expression Recognition

Euclidean distance classifier is used to recognize and classify a person's expressions. It finds
the closest match for the test data in the training data set and so provides a better match for
the currently detected expression. The Euclidean distance, which is given by “(3.1),” is
essentially the distance between two points. It is derived from the mean of the training
dataset's Eigen faces. The training images are labelled with expressions such as joyful, sad,
fear, surprise, rage, disgust, and neutral, corresponding to varying distances from the mean
image. When the Euclidean distance between the Eigen faces of the test picture and the
mean image equals the distance between the Eigen faces of the training dataset, the

expression is classed and named according to the labelled trained images. The closer the

87|Page
M16-9-3



Multidisciplinary Journal of Research in Engineering and Technology

Volume 9 No.3 Pg. 83-92

match, the smaller the distance value obtained. If the distance value is large enough for an
image, the system must be taught for that specific person.

Play Music

The final and most crucial component of this system is the playback of music based on an
individual's present emotion. Once the person's facial expression has been classified, the
person's emotional state is identified. A variety of songs from various genres referring variety of
emotions are collected and placed on the list. Each emotion category has a number of songs.
When the person's expression is categorized using the CNN algorithm, music from that class is
played.

Convolutional neural networks are comprised of a number of layers of artificial neurons. Atrtificial
neurons are mathematical functions which compute the weighted sum of many inputs and output
one activation value, which is an approximate replica of their biological counterparts. When you
feed an image into a ConvNet, every layer generates many activation functions, which are then
passed on to the next layer. The basic workflow of a neuron is depicted in the graphic following
graphic
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Fig. 3: Basic workflow of a neuron

Haar Cascade

Haar Cascade is an Object Detection Algorithm which is used to recognize facial images or
real- time video. The algorithm employs the edge or line detection features proposed by Viola
and Jones in their 2001 paper "Rapid Object Detection Using a Boosted Cascade of Simple
Features." To train on, the algorithm is given a large number of positive images with faces and
a large number of negative images with no faces. The model developed as a result of training
is available on the Open CVGitHub repository. https://github.com/ opencv/opencv/tree/

maser/data/haarcascades.
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Fig.4: Viola and Jones' original research paper included a specimen of these Haar features

These are broadly classified into three categories based on the feature sought by each. The
first set of two rectangle features is in charge of determining whether the edges are horizontal
or vertical (as shown above). The second set of three rectangle features is in charge of
determining whether a lighter region is surrounded by darker regions on either side or vice
versa. The third set of four rectangle features is in charge of detecting changes in pixel
intensities across diagonals.

Fig.5: A general illustration of training Haar classifer

The goal is to calculate the sum of all image pixels in the darkened area of the haar feature
and the total of all image pixels in the whitened area of the haar feature. Then figure out the
difference of both.

If the image contains an edge separating black pixels on the right from white pixels on the

left, the haar value will be closer to 1. That is, if the haar value is close to 1, we say that

89|Page
M16-9-3



Multidisciplinary Journal of Research in Engineering and Technology
Volume 9 No.3 Pg. 83-92
there's an edge intercepted. There is no edge in the preceding example because the haar

value is far from 1.

9. RESULTS and DISCUSSION

The proposed work presents a facial expression detection system that plays a piece of music
based on the detected expression. The CNN these expressions. Real photos, i.e., user-
dependent images, are captured in this work using the in- built camera. The final result
demonstrates that the accuracy level reached is up to 95% technique is used to extract

features, and the Euclidean distance classifier is used to classify.

10.FUTURE SCOPE

This approach can be applied in a variety of other fields, including security (classifying
persons within an organization based on a pre-defined database) and domestic security
(recommending movies, series, and so forth). Productivity - Improving productivity in
businesses for their employees and stakeholders to support the appropriate person, at the
right time for lead creation by addressing the employee and state of mind, and so on. This

module may be applied in multiple applications with minor modifications as needed.

11.CONCLUSION

The haar classifier and CNN models’ final result demonstrates that the accuracy level
reached is up to 95%. The software successfully recognizes users’ emotion based on face
expression. Python code is incorporated into the web service giving the feature of play music
depending on the user's face expression.

This project is an attempt to build and deploy intelligent entertainment platform for all music

lovers, incorporating the new age technologies.
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