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Abstract

Human emotions play a significant role in determining mood, productivity, and overall well-being. Music
and environmental lighting are two important factors that can influence emotional states and
psychological comfort. With recent advancements in artificial intelligence and deep learning, it has
become possible to automatically detect human emotions through facial expressions. This research
proposes an intelligent system that detects human emotions using facial recognition techniques and
automatically regulates music and room ambiance to improve the user's emotional experience. The system
uses a Convolutional Neural Network (CNN) to identify emotions from facial images captured through a
webcam. Based on the detected emotion, the system generates a suitable music playlist and adjusts
lighting conditions to create a comfortable environment. The model is trained using the FER2013 dataset
and implemented using Python along with deep learning frameworks such as TensorFlow and Keras.
Experimental results show that the proposed system can successfully recognize emotions and dynamically

control music and ambiance, thereby enhancing user comfort and mood.

I INTRODUCTION human—computer interaction. Facial expressions

are one of the most reliable indicators of human
Human emotions play a crucial role in daily life, ) ) ) )

emotions. According to psychological studies,
influencing mental health, productivity, and

facial expressions can reveal emotional states
decision-making. Detecting and understanding ] )

such as happiness, sadness, anger, surprise, fear,
human emotions has become an important area

and neutrality. With the advancement of deep
of research in the field of artificial intelligence )

learning and computer vision technologies,
and affective computing. Emotion recognition

automated facial emotion recognition systems
technologies aim to enable machines to interpret

have become more accurate and efficient.
human feelings and respond in ways that

improve
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Music is widely known to influence emotional
states. Listening to appropriate music can help
individuals concentrate  Dbetter,

relax, or

overcome stress. Similarly, environmental
lighting and ambiance can significantly affect
mood and psychological comfort. Combining
emotion recognition with automatic control of
music and ambiance can create a smart
environment that responds to the emotional

needs of users.

The proposed system integrates deep learning-
based facial emotion recognition with automatic
music playlist generation and lighting control.
The system captures facial images using a
webcam, detects the user's emotional state using
a Convolutional Neural Network, and generates
a personalized music playlist based on the
detected emotion. Additionally, the system
adjusts room lighting using RGB LED control to
create a suitable environment. This approach

aims to improve the user’s emotional well-being

by creating an adaptive and intelligent ambiance.
II LITERATURE SURVEY

Emotion recognition using facial expressions has
been widely studied in the field of computer
vision and affective computing. Several
researchers have proposed different techniques
to identify emotions from facial images and

integrate them into intelligent applications.

Paul Ekman and Wallace Friesen conducted
pioneering research on facial expressions and
introduced the concept of universal facial

emotions. Their work demonstrated that certain

This article can be downloaded from https://ijerst.org/index.php/ijerst

facial expressions are universally recognized

across different cultures, which laid the
foundation for automated emotion recognition

systems [1].

Viola and Jones proposed a rapid object
detection framework based on Haar features and
cascade classifiers, which became widely used
for real-time face detection. This technique
remains one of the most popular methods for
detecting facial regions before performing

emotion recognition [2].

Goodfellow et al. introduced the FER2013
dataset, which contains thousands of labeled
facial images representing different emotional
states. This dataset has been widely used for
training deep learning models for emotion

recognition tasks [3].

Recent research has shown that Convolutional
Neural Networks (CNNs) provide significant
improvements in facial emotion recognition
accuracy. CNNs automatically learn hierarchical
features from images, enabling the model to
detect subtle facial expressions more effectively

than traditional machine learning methods [4].

Several researchers have also explored the use of
emotion detection for music recommendation
systems. Studies indicate that music can
influence human emotional states and can be
used to regulate mood. Emotion-based music
recommendation systems analyze emotional
signals from facial expressions or physiological

data to suggest suitable songs [5].

1248



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026

wRST
e

LAY
* >

International Journalof Engineering Research and Science & Technology

Although many studies have focused on either
emotion recognition or music recommendation
separately, relatively few systems integrate
emotion detection with environmental control
such as lighting and ambiance regulation. The
proposed system aims to address this gap by
combining facial emotion recognition, music
recommendation, and ambiance adjustment into

a unified framework.
III EXISTING SYSTEM

In recent years, several systems have been
developed for emotion recognition and music
recommendation. Many existing systems rely on
traditional image processing techniques or
simple machine learning algorithms to detect
emotions from facial expressions. These
approaches usually involve manually extracting
facial features such as eye movement, mouth
shape, and facial muscle positions. Although
these techniques provide basic emotion
recognition capabilities, they often struggle with
in conditions,  facial

variations lighting

orientations, and background noise.

Some applications focus only on emotion
detection using facial recognition techniques.
These systems capture facial images and classify
emotions using machine learning models such as
Support Vector Machines (SVM) or decision
trees. While these systems are able to identify
emotional states to some extent, they generally
do not integrate additional features such as
music recommendation or environmental
control. As a result, their practical usefulness in

improving user experience remains limited.

This article can be downloaded from https://ijerst.org/index.php/ijerst

There are also music recommendation systems
that suggest songs based on user preferences,
listening history, or genre classification.
However, these systems typically require manual
input from users to select their mood or
preferred music category. Since these systems do
not automatically detect the user’s emotional
state, they cannot dynamically adjust the music

according to real-time emotional changes.

In addition, many existing solutions operate only
as standalone emotion detection systems without
providing any intelligent response to the
detected emotion. They lack integration with
smart environments, such as automated lighting
or ambiance regulation. Consequently, these
systems fail to create a fully adaptive
environment that responds to the emotional

needs of the user.
IV PROBLEM STATEMENT

Although several emotion recognition and music
recommendation systems exist, most of them
operate independently and lack integration with
intelligent environment control. Traditional
emotion detection methods often rely on manual
feature extraction and conventional machine
learning techniques, which may lead to lower
accuracy when dealing with complex facial

expressions or varying lighting conditions.

Another major limitation of existing systems is
the lack of real-time adaptation. Many systems
require users to manually select their mood or
preferred music category, which reduces the

level of automation and user convenience. As a
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result, the system cannot dynamically respond to

changes in the user’s emotional state.

Furthermore, existing systems rarely combine
emotion detection with automatic regulation of
environmental factors such as music and
lighting. Since both music and lighting can
significantly influence human emotions, the
absence of such integration limits the
effectiveness of current solutions in improving

user comfort and mood.

Therefore, there is a need for an intelligent
system that can automatically detect human
emotions using advanced deep learning
techniques and dynamically regulate music and
room ambiance. Such a system can provide a
personalized and adaptive environment that
enhances emotional well-being and improves the

overall user experience.
V PROPOSED SYSTEM

The proposed system introduces an intelligent
framework that automatically detects human
emotions using facial expressions and regulates
music and environmental lighting accordingly.
The system combines deep learning techniques
with multimedia control to create a smart
environment that adapts to the user's emotional

state.

The system begins by capturing facial images of
the user using a webcam. These images are
processed using computer vision techniques to
detect the face region. Once the face is detected,
the extracted facial image is passed to a

Convolutional Neural Network model trained on

This article can be downloaded from https://ijerst.org/index.php/ijerst

the FER2013 dataset. The CNN analyzes facial
features and classifies the image into different
emotional categories such as happy, sad, angry,

surprise, and neutral.

After detecting the emotion, the system
generates an appropriate music playlist that
matches the emotional state of the user. Music
tracks are categorized based on emotional
characteristics so that the

system can

recommend suitable songs. For example,
energetic songs may be played when the user is
happy, while relaxing music may be selected

when the user appears stressed or sad.

In addition to music regulation, the system also
adjusts the room ambiance by controlling RGB
LED lighting. Different lighting colors and
intensities are used to create a comfortable
environment that complements the user's
emotional state. For instance, bright lighting
may be used for positive emotions, while softer

lighting may be used for calming environments.

The system also stores emotion scores in a
database to track emotional changes over time.
By analyzing historical emotional data, the
system can provide more personalized music
environmental

recommendations and

adjustments.
VI. METHODOLOGY

The proposed emotion-based ambiance and
music regulation system follows several stages
to detect emotions and control the environment.
Initially, the system collects facial images from

the FER2013 dataset for training the emotion
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recognition model. This dataset contains
thousands of grayscale images labeled with

various emotional expressions.

During system operation, a webcam captures
real-time images of the user’s face. The captured
images are processed using OpenCV to detect
facial regions using the Haar Cascade classifier.
Once the face is detected, the facial region is
extracted and resized to match the input size

required by the neural network model.

The preprocessed image is then passed to the
CNN
through

Convolutional Neural Network. The

extracts important facial features

multiple convolutional layers and activation
functions.  Pooling layers reduce the
dimensionality of the extracted features while
The fully

connected layers analyze these features and

retaining essential information.
classify the emotion using a SoftMax activation

function.

The predicted emotion is then used as input to
the music recommendation module. The system
selects songs from a predefined playlist database
based on the detected emotion. The selected
songs are played using an integrated music

player implemented using the Pygame library.

Finally, the system adjusts the room ambiance
by controlling RGB LED lights. The lighting
conditions are modified based on the detected
emotion to create a comfortable and mood-

enhancing environment.

5. RESULTS

This article can be downloaded from https://ijerst.org/index.php/ijerst

he proposed emotion-based ambiance and music
regulation system was evaluated using the
FER2013 facial expression dataset as well as
real-time webcam inputs. The Convolutional
Neural Network (CNN) model was trained to
recognize different facial emotions and classify
them into predefined categories such as happy,
sad, angry, surprise, and neutral. During testing,
the system captured facial images through a
webcam, processed the images using the trained
CNN model, and predicted the emotional state

of the user.

The experimental results demonstrate that the
proposed system is capable of accurately
identifying facial emotions and responding
accordingly by generating a suitable music
playlist and adjusting room ambiance. The
integration of emotion detection with music
recommendation and lighting control allows the

system to create a responsive environment that

adapts to the user's emotional state in real time.

The CNN model achieved an overall accuracy of
approximately 74% on the FER2013 testing
dataset. The model was able to successfully
detect facial expressions in most cases,
particularly for emotions such as happiness and
surprise, which are generally easier to recognize.
The system then automatically selected
appropriate music tracks and adjusted lighting

conditions based on the detected emotional state.

The performance of the proposed system is

summarized in the following table.
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Parameter Value

Dataset Used FER2013

Total Training Images ||24,176

Total Testing Images |{|6,043

Image Resolution 48 x 48 pixels

, . ||> (Happy, Sad, Angry,
Emotion Categories ]
Surprise, Neutral)

. Convolutional =~ Neural

Deep Learning Model

Network (CNN)
Overall Emotion

) 74%
Detection Accuracy
Input Source Webcam Images
Music Playlist .
. Automatic

Generation
Ambiance Control RGB LED Lighting

Table 1: Performance Evaluation of the

Proposed System

The results indicate that the system performs
effectively in detecting facial emotions and
adjusting environmental settings accordingly. By
combining emotion recognition with music

playlist generation and lighting control, the

This article can be downloaded from https://ijerst.org/index.php/ijerst

system provides an intelligent and personalized

user experience.

However, certain challenges were observed
during testing. Variations in lighting conditions,
partial face occlusions such as glasses or masks,
and low-resolution images can sometimes
reduce the accuracy of emotion detection.
Additionally, subtle facial expressions may be

more difficult for the model to classify correctly.

Future improvements may include training the
model on larger and more diverse datasets, using
more advanced deep learning architectures, and
incorporating additional emotion detection
methods such as speech or physiological signals.
These enhancements could further improve the

accuracy and robustness of the system.

6. Conclusion

This research presents an intelligent system that
automatically detects human emotions using
deep learning and regulates music and room
ambiance accordingly. The proposed system
integrates facial emotion recognition, music
recommendation, and environmental control to

create a responsive and adaptive environment.

By using Convolutional Neural Networks, the
system can effectively analyze facial expressions
and classify emotions. The detected emotions
are used to generate suitable music playlists and
adjust lighting conditions to enhance user

comfort and emotional well-being.
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The experimental results demonstrate that the
system can successfully recognize emotions and
dynamically respond to changes in emotional
state. Future work may involve integrating
speech-based emotion recognition, using larger
datasets for improved accuracy, and deploying
the in healthcare

system smart homes,

environments, and entertainment applications.
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