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ABSTRACT

In recent years, there has been a lot of research on facial detection and recognition. Identity verification, biometric applications, and numerous securi-
ty cameras all rely heavily on facial recognition technology. A deep learning application is facial recognition (DL). Convolution neural networks
(CNN) have developed into a reliable facial recognition technique. Due to the great degree of structural similarity between features, it is challenging
to recognize comparable faces in the field of face recognition. To advance in this area, the next two elements are required: large scale identical face
training datasets are readily available, and a fine-grained face recognition technique is also available. To recognize and analyse various images, a
variety of algorithmic procedures like image eigenvalue extraction, recognition, and convolution are performed. Face identification in CNN uses a
traditional feature-based classifier that combines features from the Haar cascade and Viola jones algorithms with the open CV library.A face expres-
sion identification approach based on a convolutional neural network (CNN) and an image edge detection method is proposed in order to eliminate
the labor-intensive procedure of explicit feature extraction in traditional facial expression recognition. Finally, picture edge detection is used to recog-
nize facial expressions. The image is normalized, and during the convolution process, the edge of each layer of the image is retrieved. To avoid the
edge structure information of the texture image, the extracted edge information is placed on each feature image. The maximum pooling method is
then used to process the dimensionally reduced retrieved implicit features.
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1. Introduction

A recurrent tendency and intrinsic ability to discriminate between various faces is human computer interaction. Computer vision difficulties were very
difficult until recently, but the development of modern technology has significantly reduced the difficulty of issues with changing light, altered by age,
hair, and other accessories. The aforementioned approach still has some issues with recognising identical faces, though. Applications for face recogni-
tion are used to make it easier to recognise and authenticate individuals based on their facial traits. Therefore, it is important to interpret facial features
and their activities. As a result of these characteristics and expressions, human facial emotions can be categorised. Numerous techniques are needed to
identify and categorise human faces, however deep learning technology excels them due to its massive dataset capabilities and quick computation
speed. Typically, the procedures involved in face recognition and classification include preprocessing, detection, orientation, feature extraction, and
emotion categorization. Although the CNN algorithm has improved in the area of recognising facial expressions, it still has certain drawbacks, such as a
lengthy training period and a poor identification rate in complex backgrounds. A facial expression identification approach based on CNN and image
edge detection is proposed in order to circumvent the challenging procedure of explicit feature extraction in conventional facial expression recognition.
Deep learning can readily complete these jobs.

2. Literature Survey

In paper [1] The proposed method reduces the incompleteness brought on by artificial design characteristics and can automatically learn pattern fea-
tures in comparison to conventional methods. The suggested method uses a training example image to directly input the image's pixel value. In this
research, they suggest a method for CNN data-based face expression recognition. Autonomous learning can subtly pick up on the image's abstract
feature expression. In complicated backdrop contexts, the suggested model's convergence speed is significantly faster. Additionally, the suggested
technique increases recognition rates. The retrieved implicit features' dimension is decreased using the maximum pooling method,which can lower
the convolutional neural network model's training time. The suggested algorithm'’s rate of recognition is 88.56, compared to 79.34 and 70.63 for R-
CNN and FRR-CNN, respectively.

In paper [2] This Paper offers two new insights. The first one suggests a method for producing a sizable dataset of similar faces. We make use of the
LFW and CASIA-Web Face data sets. The second step offers a model (IE-CNN) that improves both the internal and external aspects of the face,
significantly enhancing the accuracy of face matching. The true positive rate for the recognition task of comparable face images can be effectively
increased using the IE-CNN. Two branches make up the entire algorithm: the trunk branch and the IE-CNN branch. IE-CNN distinguishes the face
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features by separating the implicit and explicit features on the trunk branch. Finally, it compares the suggested model's accuracy to that of the v2
madel on the LFA and CISIA datasets.

In paper [3] Two branches make up the entire algorithm: the trunk branch and the IE-CNN branch. IE-CNN distinguishes the face features by sepa-
rating the implicit and explicit features on the trunk branch. Finally, it compares the suggested model's accuracy to that of the v2 madel on the LFA
and CISIA datasets. A CNN model is created in this study to increase the precision of facial picture classification. The model's structure is compara-
ble to that of the traditional LeNet-5 model, but several of its parameters—such as input data, network width, and entire connection layer—are dif-
ferent. Finally, they evaluated the model's accuracy using various numbers of training and test samples.

In paper [4] The weaknesses of conventional data augmentation techniques are examined and compiled in this work. The paper enhances Cycle
GAN, suggests a technique of facial expression identification based on constraint cycle consistent generation to resist network, andintroduces class
constraint condition and gradient penalty rule to address the issue of class imbalance in the existing face expression database. To begin with, this
paper's expression identification and data augmentation are based on the static image can only capture a person's expression state at that certain
moment in time, whereas emotional shifts in real life happen at specific times. The next project will concentrate on improving video sequence data.
Second, although the expression state of a human in a real situation can be changed at will, neutral expression photographs are utilised as the source
domain and other expression images as the target domain in the process of data enhancement.

In paper [5] This study suggests a face identification and recognition algorithm based on convolution neural networks (CNN) that performs better
than the established methods. To verify the effectiveness of the suggested algorithm, an automatic attendance system has been expected in order to
reduce human error that occurs in the traditional attendance taking system. To produce the cutting-edge findings, faster region convolution neural
networks and edge computing techniques are used. Out of 35 detected faces, the system was able to identify 30 faces. By capturing clearer pictures
of the kids, the accuracy that has been attained can be increased. Although the system is getting more accurate, its biggest drawback is distance be-
cause, by nature, as the distance grows, the image becomes blurry, leading in certain instances to erroneous findings for faces that are indistinct.
Edge computing approaches have been used to increase data latency and reaction time between devices. The suggested approach is safe, depend-
able, and simple to apply. The proposed system can be used without any additional hardware or software.

3.Methodology

For human detection, a Haar classifier is used in this study. The Haar classifier is trained using the AdaBoost algorithm in conjunction with tiny char-
acteristics that are similar to Haar and an integral graph technique. A popular texture descriptor is "Haar-like," the linear, edge, centre, and diagonal
are its primary characteristics. The main goal of AdaBoost, a Boosting algorithm upgrade, is to create a strong classifier by repeatedly iterating weak
classifiers. In the development of face detection, the Viola-Jones detector represents a turning point. Due to its rapid detection and excellent effi-
ciency, it has been frequently used. This technique employs an integral graph to quickly calculate Haar-like features while also filtering out key fea-
tures from a huge set of Haar-like features. It uses the Haar-like to extract facial features. The weak classifier is then trained and integrated into a
strong classifier using the AdaBoost algorithm. Finally, to increase the precision of face detection, many powerful classifiers are cascaded in se-
quence. It is simple for illumination, shadows, and other elements to alter the actual picture collecting process, resulting in a state of uneven light and
shade distribution in the gathered image, which makes feature extraction more challenging. In order to improve the contrast of the image, it is impor-
tant to average the grey level. The Histogram Equalization (HE) approach is utilised to process photos in this paper.The place where the gradient in-
formation of an image varies dramatically is frequently where the edge information of the image is reflected. People have a greater visual perception
at the image's edge. Therefore, throughout the texture generation process, it is impossible to ignore the image's edge information. A portion of the im-
age's edge information is lost, which causes blurred edge information in the final synthesis result and has an impact on the table. This study preserves
the edge structure information of the texture image by first extracting the edge of each layer of the image during the convolution process, and then
superimposing the retrieved edge information on each feature map
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CNN-BASED MODEL

The core of the deep learning approach is to build a deep neural network with characteristics of the human brain that can learn more complex feature
expressions of data layer by layer via multiple-hidden non-linear structures. The collected features are given a more thorough characterization of the
data thanks to this approach for automatically learning the internal laws of massive datasets, considerably improving the classification outcomes. The
neural network model can classify a two-dimensional picture input directly within the model to produce recognition results after layer-by-layer inter-
preting it from the pixels initially recognised by the computer to edges, portions, outlines of things, and objects known by the human brain.

Three crucial properties of CNN include local perception, weight sharing, and down sampling. Due to these traits, the typical feedforward neural
network's issue with too many parameters and complex calculation in high-dimensional input is resolved, and the model is improved.attain specific
distortion, rotation, and translation invariance.Common sense dictates that people typically perceive the outer world on a local to global scale. There
is a certain spatial link in the image. While the distant pixels exhibit little connectivity, the nearby pixels are highly connected. In order to obtain the
global information at the top level, neurons just need to receive the local pixels and then integrate the local information at the bottom. This idea of
local perception significantly lowers the number of parameters required for learning.

The weight sharing principle states that if the statistical characteristics of one aspect of an image are similar toTherefore, features may be extracted
from the image at all points using the same convolution kernel. However,To learn the features, using a single convolution kernel is insufficient. In
order to increase the variety of feature mapping, several convolution kernels are utilised during the actual training of convolution neural networks.
Every type of convolution may obtain the mapping plane for many picture characteristics. Weight sharing allows for the acquisition of large amounts
of visual data while also drastically reducing the number of parameters required for network training. As long as the network is reasonably controlled
Convolutional neural networks' capacity for generalisation can be improved by adding structure. Convolution-based feature extraction can be used
directly to train classifiers, although it still presents significant computing problems. After the convolution procedure, a down sampling step is sug-
gested in order to further minimise the parameters.

POOLING LAYER

The dimension reduction is the primary goal of the pooling procedure. The dimension of the subsequent feature map can be cut in half by using a
pooling window with a 2 2 step size. Although the number of training parameters is not directly decreased, half the dimension of the feature graph
will result in a significant decrease in the computational complexity of the convolution operation, which will significantly speed up training.

CONNECTION LAYER, FULL

While the output of the prior pooling layer S2 is a two-dimensional array, the input of the full connection layer must be a one-dimensional array.
Prior to connecting 128 one-dimensional arrays in succession to a feature vector with 51200 dimensions (20 20 128 = 51200), the two-dimensional
arrays corresponding to each feature graph are first converted into one-dimensional arrays.

Experimental comparisons between the suggested approach and the R-CNN model are made to confirm the performance of the proposed algorithm. The
identical experimental setting and experimental data were employed in the experiment. The association between iterations and Accuracy of training sets
of the two models is discovered through simulated studies In complicated backdrop situations, the model runs much more quickly. The suggested ap-
proach also achieves a greater recognition rate.

7. Results and Discussion

TRAINING RECOGNITION
METHOD TEST TIME(S)
TIME(S) RATE(%)
THE
PROPOSED 178 24.89 88.56
ALGORITHM
R-CNN
256 33.97 79.34
ALGORITHM
FRR-CNN
148 17.92 70.63
ALGORITHM

According to Table the suggested algorithm takes less time to train and test than the R-CNN algorithm and the FRR-CNN method. Conclusion: The
collected implicit features' dimension is decreased using the maximum pooling method, which can lower the convolutional neural network model's
training time. Additionally, the suggested method gets an average recognition rate of 88.56%, which is the highest.

8.CONCLUSION

We suggest a technique for recognising facial expressions that makes use of a CNN model that successfully extracts face features. The proposed
method reduces the incompleteness brought on by artificial design characteristics and can automatically learn pattern features in comparison to con-
ventional methods. The suggested method uses training sample picture data to directly input the image pixel value. Autonomous learning can subtly
pick up on the image's abstract feature expression. The initialization of weights is done correctly during the training phase of the suggested method,
which has a significant impact on the updating of weights. Our thorough experimental analysis demonstrates that, as compared to the prior literature,
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the suggested method can somewhat increase the identification rate of facial expressions in complicated backgrounds. The suggested model's rate of
convergence is faster than that of the FRR-CNN and R-CNN models.
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