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Abstract

Real-time human face detection and recognition from video sequences in surveillance
applications is a challenging problem due to changes in background, facial expression, and
illumination. The face identification method, which is based on the simple AdaBoost
algorithm, can quickly and accurately identify faces while being resistant to changes in
lighting and backdrop. The detection phase yields excellent results while using little
processing power. The recognition stage is founded on an enhanced independent components
analysis methodology that has been adjusted to work with the deployment of video
surveillance. A general face model and potential instances of the object in the image are
compared using the Hausdorff distance during the recognition step. After the two stages are
combined, a number of enhancements are suggested to boost the system's overall
performance and face detection and identification rates. The experimental results show that
the proposed strategy outperforms existing approaches in terms of performance. It is clear
that the suggested strategy is highly effective and has great application value.
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1.Introduction

In order to accomplish the necessary security, today's enterprises must employ a number of
individuals who have received specialised training. Human error, however, compromises
safety. Today, closed-circuit television (CCTV) serves a variety of functions in daily life.
Simple passive monitoring has been transformed into an integrated, intelligent control system
thanks to the advent of video surveillance. For secure access control, financial transactions,
and other uses, consider face detection's newest applications. Faces, palms, and fingerprints
are examples of biometric systems that have recently become more significant. Biometrics is
now a commercially feasible technology thanks to developments in microelectronics and
vision systems. A crucial component of biometrics is facial recognition. Human basics are
matched to contemporary data in biometrics. An effective algorithm is developed and used to
implement the face features, and certain modifications are made to the current algorithm
model. Computerized face recognition can be used for a number of practical purposes, such
as crime identification, security measures, and authentication. The processes of a facial
recognition system normally start with face detection, where the face of the input image is
found, and then the image process cleans the face image for simple recognition.

Face recognition has become essential in the present day as the number of people who can be
identified grows every day as a result of globalisation. Face recognition has drawn a lot of
attention over the past 20 years due to its many applications, useful picture analysis, and
comprehension domains. Other industries like image processing, animation, security, human-
computer interface, and health are also starting to prioritise face recognition [1, 2, 3, 4].
Facial recognition is unobtrusive, easy to use, and natural. Applications for the face
recognition system are numerous and include attendance control, entertainment, and payment
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processing. The image resolution, backdrop clutter, illumination fluctuations, and face and
expression posture of today's facial recognition systems make them far less effective when
utilised in existing surveillance systems, even while they perform well in relatively controlled
conditions. Three processes make up face recognition systems, including picture
preprocessing, feature extraction, and recognition technique classification [5].

The lips, nose, eyebrows, and other geometric features that are taken from the face. To
identify the person, the detected and processed face is compared to a database of recognised
faces. They are required to keep an eye on the surveillance system. Issues with dependability,
scalability, and universal identification accompany human monitoring.

2.Literature Survey

In the Philippines, the Department of Labor and Employment (DOLE) cited job mismatch
as one of the top factors causing many unemployed Filipinos in the recent time. To address
the problem DOLE is closely coordinating with the Commission on Higher Education and
Technical Education or TESDA. In an article written by reference [2], the author mentioned
that according to the January 2014 Labor Force Survey, the Philippines registered an
unemployment rate of 7.5 percent, while underemployment was pegged at 19.5 percent.
They also said that the Global Employment Trends.

In the Philippines, the Department of Labor and Employment (DOLE) cited job mismatch
as one of the top factors causing many unemployed Filipinos in the recent time. To address
the problem DOLE is closely coordinating with the Commission on Higher Education and
Technical Education or TESDA. In an article written by reference [2], the author mentioned
that according to the January 2014 Labor Force Survey, the Philippines registered an
unemployment rate of 7.5 percent, while underemployment was pegged at 19.5 percent.
They also said that the Global Employment Trends A quick face recognition system is
proposed by Khoi et al. [20] and is based on rotation-invariant local binary pattern (RILBP),
pyramid of local binary pattern (PLBP), and LBP (RI-LBP).

In order to extract hierarchical representations of data, Xi et al. [15] have developed a novel
unsupervised deep learning-based method called local binary pattern network (LBPNet). The
LBPNet preserves the convolutional neural network's topology (CNN). The experimental
findings utilising the open benchmarks—namely, LFW and FERET—have demonstrated that
LBPNet is competitive with other unsupervised approaches. A technique developed by Laure
et al. [40] helps to address problems with face identification when there are significant
fluctuations in characteristics like expression, lighting, and positions. The LBP and K-NN
methodologies are the foundation of this methodology. LBP has emerged as one of the key
methods for face identification due to its invariance to target picture rotation. Multiscale local
binary pattern (MLBP), a variation of the LBP approach, was suggested by Bonnen et al. [42]
for the extraction of features. The local ternary pattern (LTP) technique [43], another LBP
variant, is less susceptible to noise than the original LBP technique. To calculate the
differences between the surrounding pixels and the central one, this method goes through
three steps. A local quantized pattern (LQP) technique for face representation is developed by
Hussain et al. [36]. LQP is a generalisation of local pattern characteristics and is inherently
resistant to changes in lighting. The LQP features sample pixels from the surrounding area
using the disc layout to produce a pair of binary codes utilising ternary split coding. Each of

Volume 07, Issue 02, Mar 2023 ISSN 2581 — 4575 Page 33



" # Developments in Science & Technology

International Journal For Recent

= Crossref

these quantized codes uses a uniquely learnt codebook. Oriented gradients histogram (HOG)
[44] One of the greatest descriptors for describing form and edge is the HOG. The
distribution of edge direction or gradient in light intensity can be used by the HOG approach
to characterise the face form. This technique works by dividing the entire face image into
cells (small regions or areas), generating a histogram of each cell's pixel edge direction or
direction gradient, and then combining the histograms of all the cells to extract the feature of
the face image. The HOG descriptor computes the feature vector as follows [10,13,26,45]:
first, partition the local image into cells, and then compute the amplitude of each cell's first-
order gradients in both the horizontal and vertical directions. The most typical approach is
using a 1D mask, [-1 0 1].

Binary robust independent elementary features (BRIEF) [30,57]: BRIEF is a binary
descriptor that is simple and rapid to compute. This descriptor is based on the variations in
the pixel intensity that are related to the family of binary descriptors such as binary robust
invariant scalable (BRISK) and fast retina keypoint (FREAK) in terms of assessment. To
decrease noise, the BRIEF description smoothens the image patches. After that, the
disparities between the pixel intensity are employed to express the descriptor. This descriptor
has attained the best performance and accuracy in pattern recognition.

Fast retina keypoint (FREAK) [57, 59]: Alahi et alFREAK .'s descriptor [59] uses a circular
retinal sampling grid. The 43 sampling patterns used by this description are based on the
Figure 8 retinal receptive fields. These 43 receptive fields are sampled by reducing factors as
the distance from the thousand potential pairs to a patch's centre gives in order to derive a
binary descriptor. With Gaussian functions, each pair is smoothed. In order to represent the
binary descriptors, a threshold is determined and the sign of pairwise differences is taken into
account.

Independent component analysis (ICA) [35]: The basic vectors of a particular space are
calculated using the ICA technique. In order to analyse independent components, this
technique aims to conduct a linear adjustment to lessen the statistical dependence between the
several fundamental vectors. They are found to not be orthogonal to one another. Also, the
collection of images from various sources is sought in variables with low correlation, which
enables the achievement of higher efficiency since ICA acquires images in variables with
high statistical independence.

3.Problem Statement

Identification of human faces is no longer difficult due to recent developments in computer
vision and Al/ML approaches. Making a human face from real-time recordings that includes
captured expressions, gestures, speech, and other aspects is still a difficult task. Create a
prototype system using cutting-edge image recognition and AlI/ML algorithms to recognise
people in live video. The recognised person's image must be rendered by the prototype
system in such a way that the face orientation alters dynamically in response to movement of
the body. To convey the impression of a real human face, effects like motions and facial
expressions must be accurately preserved. Live video feeds must function with the prototype
model.
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4.Existing System

An RNN is a type of neural network where the output from one phase is used as the input for
the following one. In ordinary neural networks, all inputs and outputs are independent of one
another. Nevertheless, there are times when prior words are required, such as when predicting
the next word of a phrase, and it is important to remember the preceding words. RNNs were
developed as a result, and they use a hidden layer to solve the issue. The most important
feature of RNNs is the hidden state, which retains specific information about a sequence.
RNNs have a "memory" that contains all of the data related to the calculations. Since it
generates the same result by carrying out the same task on all inputs or hidden layers, this
memory uses the same settings for each input. This approach reduces the complexity of the
parameters to a lesser extent than in other neural networks. Hochreiter and Schmidhuber [20]
proposed long short-term memory (LSTM) in 1997, which manages long-term dependencies,
when the distance between the pertinent input data is considerable. As LSTM achieves nearly
all of the intriguing results based on RNNs, it has become the centre of deep learning
research. In RNNs, the recurrent layers—also referred to as the hidden layers—are made up
of recurrent cells, or units, whose states are affected by both past states and present input via
feedback connections.

5.Proposed System

Since it focuses on the same identifier to differentiate one person from another, namely their
faces, automatic face recognition is a desirable biometric technique. Understanding the
intricate human visual system and knowing how people perceive faces is one of its key
objectives in order to accurately distinguish between various identities. Face detection and
recognition from video is an application that employs innovative technology for detecting and
recognising faces from video frames which delivered from video cameras. The most effective
outcome of Principal Component Analysis. With this method, face detection, feature
extraction, and face identification are all completed in one step.We used Python to implement
it in this project. Since this project relies on computer vision, OpenCV (open source computer
vision) was required. Realtime webcam is needed for this, which will record footage and
identify facial expressions.
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6.METHODOLOGY

6.1.FACE DETECTION:

The face recognition system is not the most effective or dependable when compared to other
biometric systems like the eye, iris, or fingerprint recognition systems [5]. In addition, this
biometric technology has numerous limitations as a result of numerous difficulties,
notwithstanding all the benefits mentioned above. Recognition in regulated situations has
reached saturation. Yet, in uncontrolled circumstances, the issue still exists because of the
wide differences in lighting, age, dynamic background, face emotions, and other factors. The
most cutting-edge face recognition methods proposed in controlled and uncontrolled contexts
employing various databases are reviewed in this paper survey.

There are several technologies in place to recognise a human face in 2D or 3D photos. Based
on how these systems detect and recognise objects, we will group them into three categories
in this review paper (Figure 2): Local, holistic (subspace), and hybrid techniques are listed in
that order. The first method categorises people based on specific facial traits without taking
the entire face into account. The second method projects data from the full face onto a
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constrained subspace or a correlation plane. The third method increases facial recognition
accuracy by combining local and global characteristics.

6.2.EMOTION DETECTION:

This study has also been expanded to include real-time emotion detection, similar to how we
do it with static photos. Now that the camera is recording video, faces will be recognised in
the frames using facial landmarks including the eyes, brows, nose, mouth, and corners of the
face. Later, from these facial landmarks (dots) faces, the features were derived that will be
used for the detection of facial emotions [4]. The distance between the centre of gravity of
each dot and its corresponding neighbouring dot was calculated in order to optimise this.
After these features were extracted, machine learning algorithms were used to train and
categorise the various emotions [5]. The performance was then assessed using both static
photos and real-time data.

6.3.Recurrent Neural Network:

In order to process sequential data, such as time-series or text written in natural language,
neural networks called recurrent neural networks (RNN) were developed. RNNs process
inputs in a recursive fashion as opposed to feedforward neural networks, which process input
data in a predetermined order. This allows RNNSs to keep track of prior inputs and incorporate
this information into the present prediction.

RNNs excel at jobs like speech recognition and natural language processing because they can
handle input sequences of varying lengths, which is one of its key advantages. When inputs
are represented as sequences of features, RNNs can also be utilised for tasks like captioning
photos and analysing videos.

The Long Short-Term Memory (LSTM) network is one of the most often used RNN
subtypes. In typical RNNSs, it is possible for gradients to vanishingly become very small or
zero over time, making it challenging for the network to understand long-term dependencies.
LSTMs are made to solve this problem.
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8.Conclusion

Facial recognition software is a common research topic in the fields of image processing and
computer vision because of both its theoretical and practical importance. Access control,
image search, human-machine interfaces, homeland security, security, and entertainment are
just a few of the real-world uses for this system. However, these applications present several
difficulties, including lighting and facial emotions. This paper reviews recent work on 2D or
3D face recognition systems, highlighting methods based on local, holistic (subspace), and
hybrid features in particular. It was determined how these methods compared in terms of
processing time, complexity, discrimination, and robustness. We may draw the conclusion
that, in terms of discrimination, rotation, translation, complexity, and accuracy, local feature
approaches are the best option. We anticipate that this survey study will further inspire
researchers in this area to take part and give local techniques for face recognition systems
more consideration.

It is crucial to consider how accurately our classifier predicts after emotion detection. As a
result, it displays the accuracy by having the real emotion in the column and the predicted
emotion in the row. The accuracy is then determined for each emotion separately by dividing
the number of emotions correctly identified by the total number of photos.
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The tip of the nose can be selected as the focal point in real time, however this introduces
additional variation into the mix because different nose types can have short, long, high, or
low tips [9]. As most faces in our sets more or less face the camera, the “centre point
approach” introduces additional variance. As a result, when the head moves away from the
camera, the centre of gravity varies appropriately. However, we found that this is less of an
issue than when we use the nose-tip method. Figure 6 displays a screenshot of the result in
which the face is identified by a red square, the facial landmarks are computed using red dots,
and the centre of gravity is indicated by a blue dot on the tip of the nose. The next step in
feature extraction is to calculate the vector lengths and angles.
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