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ABSTRACT:-

The project offers feature analysis and NN-classifiers-based
speech emotion identification from voice data. By associating
facial expressions with categories of fundamental emotions,
automatic face emotion recognition (SER) has dominated
psychology and plays a significant role in HCI systems for
evaluating people's emotions (i.e., anger, disgust, fear,
happiness, sadness, and surprise). Facial emotion detection,
feature extraction and selection, and classification are all parts
of the recognition system. These characteristics are helpful in
properly differentiating the greatest number of samples, and the
discriminant analysis-based NN classifier is utilised to
categorise the six distinct phrases. The simulated results will
demonstrate that, compared to previous Face emotion
expression recognition systems, filter-based feature extraction
with a utilised classifier provides substantially greater accuracy
with less algorithmic complexity.

INTRODUCTION:-

Our aspirations increased dramatically with the development of
contemporary technology, which has no limitations. A lot of
research is being done nowadays in the area of digital images
and image processing. The rate of development has been
exponential and is constantly rising. In the modern world,
image processing research spans a wide range of disciplines
and has several applications. Signal processing in the area of
image processing uses pictures as both input and output signals.
Face expression identification is among the most crucial uses of
image processing. Our facial expressions communicate our
emotions. In interpersonal communication, facial expressions
are crucial.A nonverbal scientific gesture termed as facial
expression helps us to visually express our emotion. The
generation needs automatic facial expression identification
since it is crucial to artificial intelligence and robotics. Access
control,  videophone and teleconferencing, forensic
applications, automated surveillance, cosmetology, and other
applications are some instances of applications in this area.
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Figl.1 And capture of the facial expression

Algorithm description

Convolutional Neural Networks

Parallel to neural networks, CNNs are consist of neurons with
trainable biases and weights. Each neuron takes in a number of
inputs, balances them, then sends the result via an activation
function to produce an output. All the techniques we discovered
for neural networks still hold true for CNNs since the entire

system has a loss function. That appears pretty simple, right?

CNNs operate over Volumes!

What do we mean by this?
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1. Example of a RGB image (let’s call it ‘input image’)

In contrast to neural networks, where a vector provides the
input, the input in this case is a multi-channeled picture (3
channelled in this case).

2. Using a filter to distort a picture
3. We glide the 5*5*3 filter across the entire picture,
taking the dot product between both the filter and various

portions of the input image along the way.

4, It appears as below
5. What happens when we apply the filter to the entire
image?

returing to CNNs
The core component of a convolutional neural network is the

convolution layer.

4. Convolution Layer

A collection of separate filters make up the convolution layer (6
in the example shown). Six feature maps with the dimensions
28*28*1 result from the independent convolvation of each filter
with the picture. Let's say there are several convolution layers

in order. Then, what happens?
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5. Sequence of Convolution Layers

These filters are all setup at random and serve as our
parameters that the network will later learn. I'll give you an

illustration of a trained network..

Trainable
Classifier

High-Level] |
Feature

Low-Level| |Mid-Level
Feature Feature

Feature visualization of convolutional net trained on ImageNet from [Zeiler & Fergus 2013]

6.Filters in a trained network

--> Check out the filters in the topmost layer—they are the
5*5*3 ones. They have tailored themselves to form blobs of
coloured edges and parts by back propagation. The filters are
performing dot products on the input of the preceding
convolution layers as we progress to deeper convolution layers.
As a result, they are constructing larger pieces out of the
smaller coloured bits or borders..

See Figure 4 and assume the 28*28*1 grid to be a grid of 28*28
neurons. Each neuron is linked to a tiny portion of the source
image for a certain feature map, which is the output obtained
after convolving the image with a specific filter, and all the
neurons have the same weights of the connections. Therefore,
returning to the distinctions between a CNN and a neural

network.

The words ""parameter sharing™ and *‘local connectivity"
are used by CNNs.

All of the neurons in a specific feature map share weights
through parameter sharing. In contrast to a neural network,
where all of the neurons are completely linked, local

connectivity refers to the idea that each neural is only

connected to a portion of the input picture. This reduces the
number of parameters in the entire system and improves

computing efficiency.

Another element of a CNN is a pooling layer.

224x224x64
112x112x64
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Pooling

Its purpose is to gradually shrink the representation's spatial
dimension in order to decrease the impact of parameters and
computations in the network. The pooling layer operates
separately on each feature map.

Max pooling is the method of pooling that is most frequently

utilised.
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Pre-processing

is a method for enhancing picture data by eliminating
pointless distortions and optimising image elements required
for additional processing. the picture The phrase "pre-
processing™ refers to actions on pictures at the most basic
level of abstraction. Power files are accepted and produced
by it.

The process of approximating the original, clear image from
a distorted or noisy image is known as image restoration.
Corruptions include things like camera focus issues, noise,
and motion blur. Image enhancement is different from image
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restoration in that the latter seeks to emphasise elements of
the image that will increase its viewer appeal, as contrast to

over genuinely offering information that is useful from a
scientific perspective. "Imaging Kkits" offer methods for
improving images without using an a priori understanding of
the operation that produced the image. Any resolution can be
sacrificed for the effective removal of noise during image
enhancement, but this is often not enough. A fluorescence
microscope's z-direction resolution is still low. More advanced
image processing methods must be applied to restore the
image. De-convolution is one technique for image restoration.
It can improve resolution, especially in the axial direction, as
well as reduce noise and increase contrast.

4.1 Feature Extraction

Image segmentation is one of the greatest and most intriguing
fields. A phase in the dimensionality reduction process that
isolates and condenses a large collection of raw data into
more manageable classifications is feature extraction.
Features are the parts or patterns that make up an entity in a
photograph and help us identify it. For instance, the four
corners and four edges of a cube are known as square
characteristics and help people recognise them. Features
include elements like ridges, corners, margins, interest spots,
and other attributes.Processing would be easier as a
consequence. You may essentially start playing with your
photographs in this domain in order to understand them. We
employ a number of methods, such as feature extraction and
algorithms, to process digital images and videos by
identifying elements like forms, edges, and movements.
Convolutional neural networks (CNNs) can take the place of
current feature extraction because they are more accurate,
learn task-specific characteristics, and can extract complicated
elements that articulate the picture in more depth.

NN CLASSIFIER:

The activity of biological neural networks serves as the
foundation for the statistical structures known as neural
networks. A neural network is the most effective method of
recognizing and differentiating between different signal sets.
While employing a neural network, it's crucial to pick the
right design and learning algorithm to get the greatest results.
Sadly, there is no surefire technique to accomplish this. The
word choice was one of the biggest PR wins of the 20th
century. Neuronal network This word "Instead of "A system
of graded, proportional values with key derivation
characteristics," "A system of graded, proportional values
with key derivation features" sounds far more intriguing.
Considering their name, neural networks are not “conscious

computers™ or "synthetic minds"." A typical artificial neural

network consists of 100 neurons. On the other hand, it's
estimated that there are 3 x 1010 neurons in the human
nervous system.

Although they are basically equivalent, K-Nearest Neighbour
(k-NN) models and neural networks execute themselves
significantly differently. The most crucial hypothesis is that
an item's predicted target value would probably resemble
other items with corresponding predictor variable values.
Detect the diagram below:

Assume that each sample with in training set has two factors,
x and y. The instances are mapped with their corresponding x
and y axes, as shown in the picture. If the target variable is
split into groups that are positive (shown by a block) and
negative (represented by a line) (represented by a line).

Take into account that we are aiming to predict the outcome
of a novel circumstance, as shown by the triangle's location,
with attribute values of x as 6 and y as 5.1.
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Fig. 6. This figure serves as an illustration of how a neural
network functions.

The triangle is now almost exactly positioned on top of the
dash, which indicates a negative value. Unlike to the other
dashes, which are clustered below the squares and to the left
of the centre, this dash is situated in an unusual place. The
resulting negative value may therefore be viewed as an
oddity.
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The number of successive points that are taken into account in
this scenario has an impact on the nearest neighbour
categorization. If 1-NN is utilised, and only the nearest point
is taken into account, the most recent point can be classified as
negative since it is situated on top of a proved negative point.

Yet, when only the closest 9 points are taken into account and
the 9-NN model is utilised, the influence of the closest 8
positive factors surpasses the close negative one.

4.5. Digital Image Processing

Artefacts in a picture will most likely be classified using
image processing techniques like noise reduction, and then
lines, regions, and maybe areas with different forms are found
using (restricted) attribute extraction.

The human visual system frequently does these jobs
unconsciously, but a computer takes expert coding and a lot of
computing power to come close to matching human
performance. Images that contain information are interpreted
using a variety of techniques. A two-dimensional set of
brightness values, resembling those on a photographic print,
slideshow, radio, or movie screen, is often how an image is
displayed. A computer may process a picture visually or
digitally.

Before an image can be digitally altered, it must be reduced to
a series of computer-manipulable blocks. A picture element,
commonly referred to as a pixel, is a numerical representation
of the brightness value of an image at a certain location.

512 512 pixels, or around 250,000 pixels, is the regular size
of a digitised image, despite the fact that significantly larger
images are becoming extremely pervasive. When the picture
has been digitised, it may be subjected to three
straightforward processes in the machine. A data point in the
output picture for a point operation depends on a specific
pixel location in the source images. For operations, the quality
of each neighbouring pixel in the output image is determined.
Every pixel from the source picture contributes to the value of
the output image pixel in a global operation.

The picture could be improved, restored, or compressed using
these processes alone or in combination. A photograph can be
improved by being altered to make the details it contains
more noticeable, but it can also be improved by being
improved visually.

The goal of computer imaging has long been to recognize
groupings of objects in real-world pictures. Due to the
significant changes in appearance across object instances of
the same class, this is theoretically difficult. Even the same
item instance might seem markedly different due to
perspective changes, size distortions, and background clutter.

Conclusion

It may be said that a manual and unreliable method has been
replaced by a quick, secure, accurate, and trustworthy Face
Emotions system. The administration's workload will decrease
thanks to the face detection and identification technology,
which will also save money by using pre-existing electronic
devices to replace the stationery now in use. Installation of the
system simply requires a computer and a camera, therefore
extra hardware is not required. As the camera is essential to the
system's operation, it is important to verify the picture quality
and camera performance in real-time scenarios, especially if
the system is run using a live camera feed.
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