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Abstract

Facial recognition Al has emerged as a powerful tool for emotion detection and
characterization. By analyzing facial expressions and other facial features, this technology can
identify and interpret emotional states in individuals, providing valuable insights into their
thoughts, feelings, and behaviors. This review paper examines the evolution of facial
recognition technology, the methods and techniques for emotion detection via facial
recognition, the challenges and limitations of this technology, and the ethical and privacy
concerns associated with its use. The evolution of facial recognition technology is traced from
early manual processes to modern, highly sophisticated Al-based algorithms. The development
of deep learning and neural networks has revolutionized the accuracy and effectiveness of
facial recognition Al, allowing for more precise emotion detection and characterization.
Methods and techniques for emotion detection via facial recognition are discussed in detail,
including the use of facial landmarks, geometric features, and machine learning algorithms.
The challenges and limitations of facial recognition-based emotion detection are explored,
including issues related to accuracy and bias. While facial recognition Al has come a long way
in recent years, it is still prone to errors and biases, particularly when it comes to recognizing
emotions in diverse populations. This means that caution must be exercised when using the
technology, particularly in decision-making processes where accuracy is paramount. Ethical
and privacy concerns associated with facial recognition-based emotion detection are also
discussed. The potential for misuse and surveillance of personal data is a significant concern,
as is the risk that the technology could be used to make decisions about individuals without
their knowledge or consent. These issues must be addressed in order to ensure that facial
recognition-based emotion detection is used in a responsible and ethical manner. Finally, the
review paper examines the future directions and opportunities for facial recognition-based
emotion detection. While there are still significant challenges to be addressed, the potential
applications of this technology are vast, including in the fields of healthcare, marketing,
education, and security.
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1. Introduction: The Importance of Emotion Detection and Characterization

Emotions are a fundamental aspect of human experience and have a significant impact on how
individuals interact with the world around them. From personal relationships to professional
endeavors, emotions play a critical role in shaping human behavior and decision-making. The
ability to accurately detect and characterize emotions has important implications across various
domains, including psychology, neuroscience, marketing, education, and healthcare [1, 2].
Emotion detection refers to the process of identifying and measuring emotional states in
individuals. Traditionally, emotion detection has been conducted through self-report measures
such as questionnaires, interviews, and rating scales. While these methods are still widely used,
they are often limited by issues such as subjectivity, social desirability bias, and demand
characteristics. In recent years, advances in artificial intelligence (Al) and computer vision
have led to the development of facial recognition technology, which can accurately detect and
characterize emotions through analyzing facial expressions [3, 4].
Facial recognition technology works by analyzing various facial features, including eye
movements, mouth shape, and eyebrow positions, to detect and classify emotions. This
technology has significant advantages over traditional self-report measures, as it is objective,
non-intrusive, and can be used to detect emotions in real-time. Additionally, facial recognition-
based emotion detection has applications in a wide range of fields, including mental health,
education, entertainment, and law enforcement.
In the field of mental health, emotion detection technology can be used to diagnose and treat
various disorders such as anxiety, depression, and autism. For example, therapists can use
emotion detection technology to monitor the emotional states of their clients during therapy
sessions, providing valuable insights into their progress and identifying areas for intervention.
Similarly, emotion detection technology can be used in educational settings to monitor student
engagement, identify areas of difficulty, and personalize learning experiences based on
individual emotional states [1-3].
In the entertainment industry, emotion detection technology can be used to create more
engaging and personalized experiences for audiences. For example, movie theaters can use
emotion detection technology to monitor audience reactions during film screenings, adjusting
the sound and lighting to create a more immersive experience. Similarly, video game
developers can use emotion detection technology to adapt gameplay based on the emotional
states of players, creating more challenging and engaging experiences.
Despite its potential benefits, facial recognition-based emotion detection is not without
controversy. Critics have raised concerns about the accuracy and reliability of the technology,
as well as its potential for misuse and invasion of privacy. Additionally, there are concerns
about the potential for bias and discrimination, as the technology may not accurately detect
emotions in individuals from certain demographic groups.
Emotion detection and characterization via facial recognition technology has important
implications across various domains, including mental health, education, entertainment, and
law enforcement. While the technology is not without controversy, it has the potential to
revolutionize how we understand and respond to human emotions, ultimately leading to more
personalized and effective interventions.

2. The Evolution of Facial Recognition Technology
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Facial recognition technology has come a long way since its inception in the mid-1960s.
Originally, facial recognition was a manual process, requiring a human operator to compare
photographs or video footage to identify individuals. However, with the advent of digital image
processing and machine learning algorithms, facial recognition has become a highly automated
and accurate technology.

The first automated facial recognition system was developed in the 1980s by Woody Bledsoe,
Helen Chan Wolf, and Charles Bisson, who created a system that could identify faces in images
based on a set of geometric measurements. However, the system was limited by the need for
precise, standardized images and was not widely adopted.

It was not until the late 1990s and early 2000s that facial recognition technology began to gain
more widespread use. One of the key breakthroughs during this time was the development of
3D facial recognition technology, which could accurately identify individuals from different
angles and lighting conditions. Additionally, the emergence of digital cameras and increased
computing power enabled more efficient and accurate facial recognition algorithms [5, 6].

In the early 2010s, the development of deep learning algorithms revolutionized facial
recognition technology, enabling highly accurate and efficient detection and recognition of
faces. Deep learning algorithms are based on artificial neural networks that are trained on large
datasets of facial images, allowing the system to learn and improve its recognition abilities over
time. This has led to the development of advanced facial recognition systems capable of
identifying individuals in real-time, even in crowded and complex environments.

Today, facial recognition technology is used in a wide range of applications, including security
and surveillance, law enforcement, marketing, and entertainment. In the security and
surveillance industry, facial recognition technology is used to identify and track individuals in
public spaces, such as airports and shopping centers, to enhance security and prevent crime. In
law enforcement, facial recognition is used to identify suspects and locate missing persons,
although its use has raised concerns about privacy and civil liberties [7, 8]. There are many Al
software programs that work behind the scenes for facial emotion recognition. Here are a few
examples:

e Affectiva: Affectiva's Emotion Al uses deep learning and computer vision to analyze
facial expressions in real-time and classify them into various emotions.

e Microsoft Azure Face API: Microsoft Azure Face API includes facial emotion
recognition as one of its features, allowing developers to detect emotions such as
happiness, anger, and sadness in faces.

e Amazon Rekognition: Amazon Rekognition offers a range of image and video analysis
features, including facial recognition and emotion detection.

e IBM Watson: IBM Watson's Visual Recognition API includes a feature for facial
emotion detection, which can be used to identify emotions such as joy, anger, and
sadness.

e Kairos: Kairos is a facial recognition software that offers an emotion analysis feature,
which can identify and analyze various emotional states in faces.

e EmoReact: EmoReact is a facial emotion recognition software that uses deep learning
algorithms to analyze facial expressions and provide real-time emotion detection.
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These are just a few examples of the many Al software programs that are currently available
for facial emotion recognition. Each program has its own unique features and capabilities, so
it's important to evaluate them based on your specific needs and requirements.
Facial recognition technology is also used in the marketing industry to personalize advertising
and improve customer engagement. By analyzing facial expressions, marketers can tailor their
messages and products to the emotional states of individual consumers, creating a more
engaging and personalized experience.
Despite its many applications, facial recognition technology has also raised concerns about
privacy, bias, and discrimination. Critics have raised concerns about the potential for facial
recognition technology to be used for surveillance and monitoring, and its potential to
exacerbate existing social inequalities. Additionally, there have been concerns about the
accuracy of facial recognition technology, particularly in detecting and recognizing faces from
certain demographic groups.
The evolution of facial recognition technology has been marked by significant advancements
in digital image processing, machine learning, and deep learning algorithms. While the
technology has many applications and has the potential to revolutionize how we interact with
the world around us, its use also raises important ethical and social considerations. As facial
recognition technology continues to evolve, it will be important to carefully consider its
potential benefits and risks, and to develop appropriate regulatory frameworks to ensure its
responsible use.

3. Methods and Techniques for Emotion Detection via Facial Recognition

Facial recognition technology has revolutionized the way we identify and recognize
individuals. However, it has also led to the development of new methods and techniques for
emotion detection via facial recognition. Emotion detection is an application of facial
recognition technology that aims to identify and characterize human emotions based on facial
expressions. There are several methods and techniques for emotion detection via facial
recognition, including traditional machine learning algorithms and deep learning algorithms
[9, 10, 11].

Traditional machine learning algorithms rely on a set of predefined features that are extracted
from facial images, such as the position of facial landmarks or the texture of facial regions.
These features are then used to train a machine learning model to recognize and classify
emotions based on patterns in the data. While these methods have been used successfully in
emotion detection, they are often limited by the need for manual feature extraction and a large
amount of labeled training data.

Deep learning algorithms, on the other hand, are based on artificial neural networks that can
learn and adapt to new data without the need for manual feature extraction (see Figure 1). Deep
learning algorithms are trained on large datasets of facial images and are capable of learning
complex representations of facial expressions. One popular deep learning approach for emotion
detection is convolutional neural networks (CNNs), which are designed to recognize spatial
patterns in images. CNNs have been shown to achieve high accuracy in emotion detection
tasks, and their performance can be further improved by combining them with other deep
learning techniques such as recurrent neural networks (RNNs) [11, 12, 13].
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Figure 1. Face Recognition Al Technology: Basic Algorithmic functional designing
In addition to machine learning and deep learning algorithms, there are also other techniques
for emotion detection via facial recognition, including facial landmark detection and geometric
analysis. Facial landmark detection involves identifying key points on the face, such as the
corners of the eyes or the tip of the nose, and using these points to analyze facial expressions.
Geometric analysis involves analyzing the geometry of facial features, such as the distance
between the eyebrows or the curvature of the lips, to detect emotional states.
Overall, emotion detection via facial recognition has the potential to revolutionize a wide range
of industries, from healthcare to marketing. By accurately characterizing human emotions, we
can better understand human behavior and develop more effective interventions and treatments.
However, as with any technology, there are also important ethical and social considerations to
consider, including privacy and bias. As facial recognition technology continues to evolve, it
will be important to carefully consider its potential benefits and risks and to develop
appropriate regulations and guidelines to ensure its responsible use.

4. Challenges in Emotion Detection and Characterization

While emotion detection and characterization via facial recognition technology holds great
promise for a variety of fields, it also faces several challenges. These challenges include the
complexity and variability of human emotions, the impact of cultural and contextual factors,
and the potential for bias and privacy concerns [14, 15].

One major challenge in emotion detection is the complexity and variability of human emotions.
Emotions are not always easily distinguishable, and individuals may express emotions
differently based on their personality, mood, and other contextual factors. This variability can
make it difficult for algorithms to accurately detect and classify emotions, particularly for more
subtle emotional states [16-20].
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Another challenge is the impact of cultural and contextual factors on emotional expression.
Cultural norms and beliefs can shape how emotions are expressed, and contextual factors such
as social setting and personal relationships can also influence emotional expression. These
factors can create variability in emotional expression that may be difficult for algorithms to
account for.
In addition, there is a risk of bias in emotion detection algorithms. These biases can arise from
the data used to train the algorithms, which may not be representative of the population at large.
Biases can also be introduced through the design and implementation of the algorithms
themselves, particularly if they are not designed with diverse populations in mind. These biases
can have serious implications, particularly if the algorithms are used to make important
decisions about individuals, such as in healthcare or criminal justice settings [21-25].
Finally, there are privacy concerns associated with the use of facial recognition technology for
emotion detection. Facial recognition technology can be used to identify individuals, which
raises concerns about the collection and use of personal data. Additionally, there are concerns
about the potential for facial recognition technology to be used for surveillance and other forms
of monitoring.
To address these challenges, researchers and developers must work to develop more accurate
and robust emotion detection algorithms that account for the complexity and variability of
human emotions. They must also consider the impact of cultural and contextual factors and
work to design algorithms that are inclusive and unbiased. Finally, policymakers must develop
regulations and guidelines to ensure that facial recognition technology is used responsibly and
with consideration for privacy and other ethical concerns.
While there are challenges associated with emotion detection and characterization via facial
recognition technology, these challenges can be addressed through continued research,
development, and responsible implementation. The potential benefits of accurate emotion
detection are significant, and with the right approach, we can ensure that this technology is
used to improve the lives of individuals and society as a whole.

5. Applications of Emotion Detection and Characterization via Facial Recognition

Emotion detection and characterization via facial recognition technology has a wide range of
potential applications across various fields, including healthcare, marketing, and education. By
accurately detecting and characterizing human emotions, this technology can provide insights
into human behavior and help improve decision-making processes. In this article, we will
discuss some of the most promising applications of emotion detection via facial recognition
technology.

One major application of emotion detection technology is in healthcare. Accurate emotion
detection can be used to monitor patients with mental health conditions such as depression and
anxiety, providing clinicians with valuable insights into patient emotional states and helping to
inform treatment plans. In addition, emotion detection can be used to assess pain levels in
patients who may have difficulty communicating, such as infants or individuals with dementia
[26-27].

Another promising application of emotion detection technology is in marketing and
advertising. By analyzing facial expressions, marketers can gain insights into consumer
emotions and use this information to create more effective advertisements and marketing
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campaigns. This can improve customer engagement and loyalty, leading to increased sales and
revenue.
In the field of education, emotion detection technology can be used to improve student
engagement and learning outcomes. By analyzing student emotions during classroom
activities, teachers can gain insights into which activities are most effective and engaging for
their students, and make adjustments to their teaching methods accordingly. This can lead to
improved learning outcomes and a more positive classroom environment.
In the realm of customer service, emotion detection technology can be used to improve
customer experiences. By analyzing facial expressions during customer interactions,
businesses can gain insights into customer emotions and respond appropriately to their needs.
This can lead to increased customer satisfaction and loyalty.
Finally, emotion detection technology can also be used in security and law enforcement. By
analyzing facial expressions, security personnel can detect potentially threatening behaviors
and intervene before a situation escalates. This can improve public safety and prevent
dangerous situations from occurring.
Emotion detection and characterization via facial recognition technology has a wide range of
potential applications across various fields. By accurately detecting and characterizing human
emotions, this technology can provide valuable insights into human behavior and improve
decision-making processes. While there are certainly ethical and privacy considerations to be
addressed, the potential benefits of this technology are significant and warrant further
exploration and development.

6. Ethics and Privacy Concerns in Facial Recognition-Based Emotion Detection

Facial recognition-based emotion detection technology holds immense potential in various
fields such as healthcare, marketing, education, and security. However, as with any technology
that involves personal data, it raises concerns about privacy and ethics. In this article, we will
discuss the ethical and privacy concerns associated with facial recognition-based emotion
detection.

One major ethical concern is the potential for bias in the technology. Bias can arise from
various sources, such as the design and training of the algorithm or the data used to develop
the technology. If the algorithm is not designed with diverse populations in mind, it may not
accurately recognize emotions in certain individuals or groups, leading to inaccurate results.
This can have serious implications, particularly if the technology is used in decision-making
processes, such as in healthcare or criminal justice settings [28].

Another concern is the potential for misuse of the technology. Facial recognition-based
emotion detection technology can be used for surveillance and monitoring, raising concerns
about individual privacy and civil liberties. The technology could potentially be used to track
individuals without their consent or knowledge, leading to a violation of their rights and
freedoms.

In addition, there are concerns about the accuracy and reliability of the technology. Facial
recognition-based emotion detection technology is still relatively new and untested, and there
is a risk that it may produce inaccurate or unreliable results. This can lead to false assumptions
or decisions being made based on the technology, which could have negative consequences for
individuals and society [28].
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Finally, there are concerns about the collection and use of personal data. Facial recognition-
based emotion detection technology relies on the collection of personal data, such as facial
images and emotional responses. There is a risk that this data could be collected and used
without an individual's knowledge or consent, raising concerns about privacy and data
protection.
To address these concerns, there needs to be greater transparency and accountability in the
development and use of facial recognition-based emotion detection technology. This includes
ensuring that the technology is developed with diversity and inclusivity in mind, and that its
use is limited to ethical and appropriate contexts. In addition, there needs to be clear regulations
and guidelines around the collection and use of personal data, to ensure that individuals' privacy
and data protection rights are respected.
While facial recognition-based emotion detection technology holds immense potential, it raises
serious concerns about privacy and ethics. To ensure that this technology is used in a
responsible and ethical manner, it is important to address these concerns and work towards
greater transparency and accountability in its development and use. With the right approach,
we can unlock the benefits of this technology while protecting the rights and freedoms of
individuals.

7. Future Directions and Opportunities for Facial Recognition-Based Emotion

Detection

Facial recognition-based emotion detection technology has come a long way in recent years,
but there is still much to be done in terms of improving its accuracy, reliability, and ethical use.
In this article, we will discuss some of the future directions and opportunities for facial
recognition-based emotion detection.

One promising area of development is in the use of machine learning and artificial intelligence
(AD to improve the accuracy and reliability of the technology. By using large datasets and
advanced algorithms, researchers can train facial recognition-based emotion detection systems
to accurately recognize a wide range of emotions in diverse populations. This can lead to more
effective use of the technology in healthcare, marketing, education, and security settings.
Another area of development is in the integration of facial recognition-based emotion detection
with other forms of biometric technology, such as voice recognition and fingerprint scanning.
This can lead to more accurate and reliable identification of individuals, which can be useful
in security and law enforcement settings [29- 31].

In addition, there is an opportunity to develop facial recognition-based emotion detection
technology that is more user-friendly and accessible to the general public. This could involve
the development of smartphone apps or other consumer-facing technologies that allow
individuals to track and monitor their emotional states over time.

Furthermore, there is a growing need for the development of ethical and transparent guidelines
around the use of facial recognition-based emotion detection technology. This includes
guidelines around data privacy and protection, as well as guidelines around the appropriate use
of the technology in various settings.

Finally, there is an opportunity to use facial recognition-based emotion detection technology
to address pressing social issues, such as mental health and well-being. By accurately detecting

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 1921



FACIAL RECOGNITION Al: APOWERFUL TOOL FOR EMOTION DETECTION AND CHARACTERIZATION

and characterizing emotions, this technology can be used to improve mental health assessments
and treatments, as well as to identify and address emotional needs in vulnerable populations.
Facial recognition-based emotion detection technology holds immense potential for improving
human well-being and addressing pressing social issues. By continuing to develop the
technology in a responsible and ethical manner, we can unlock its full potential and use it to
make positive changes in our world.

8. Conclusion: The Promise and Limitations of Emotion Detection and

Characterization via Facial Recognition Al

Facial recognition-based emotion detection technology has emerged as a promising tool for
identifying and characterizing emotions in individuals. It has the potential to revolutionize
healthcare, marketing, education, and security, among other fields, by providing valuable
insights into emotional states and behaviors. However, this technology is not without its
limitations and ethical concerns.

One of the major limitations of facial recognition-based emotion detection technology is its
accuracy. While the technology has come a long way in recent years, it is still prone to errors
and biases, particularly when it comes to recognizing emotions in diverse populations. This
means that caution must be exercised when using the technology, particularly in decision-
making processes where accuracy is paramount.

Another limitation of facial recognition-based emotion detection technology is its potential for
misuse. As with any technology that involves personal data, there is a risk that the technology
could be used for surveillance and monitoring, raising concerns about individual privacy and
civil liberties. There is also a risk that the technology could be used to make decisions about
individuals without their knowledge or consent, leading to a violation of their rights and
freedoms.

Despite these limitations, facial recognition-based emotion detection technology holds
immense promise for improving human well-being and addressing pressing social issues. It has
the potential to provide valuable insights into emotional states and behaviors, which can be
used to develop more effective healthcare interventions, improve marketing strategies, and
enhance education and learning outcomes. It can also be used to identify and address emotional
needs in vulnerable populations, such as those suffering from mental health disorders.

Facial recognition-based emotion detection technology represents a major advancement in the
field of Al and has the potential to revolutionize various fields. However, it is important to
exercise caution when using this technology and to address the ethical concerns associated with
its use. By doing so, we can unlock the full potential of facial recognition-based emotion
detection technology and use it to make positive changes in our world.

Declarations

Acknowledgement

Author acknowledges Kalinga University for research and review support

Conflict of Interest

All authors have no conflict of Interests

Financial Support

Not Applicable

Authors Contribution

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 1922



FACIAL RECOGNITION Al: APOWERFUL TOOL FOR EMOTION DETECTION AND CHARACTERIZATION

Authors wrote the MS and verified this MS

References

[1]. Zhang,J., Yin, Z., Chen, P., & Nichele, S. (2020). Emotion recognition using multi-
modal data and machine learning techniques: A tutorial and review. Information Fusion,
59, 103-126.

[2]. Jemioto, P., Storman, D., Mamica, M., Szymkowski, M., Zabicka, W., Wojtaszek-
Glowka, M., & Ligeza, A. (2022). Datasets for Automated Affect and Emotion
Recognition from Cardiovascular Signals Using Artificial Intelligence—A Systematic
Review. Sensors, 22(7), 2538.

[3]. Zacharatos, H., Gatzoulis, C., & Chrysanthou, Y. L. (2014). Automatic emotion
recognition based on body movement analysis: a survey. IEEE computer graphics and
applications, 34(6), 35-45.

[4]. Kim,J., & André, E. (2008). Emotion recognition based on physiological changes in
music listening. IEEE transactions on pattern analysis and machine intelligence, 30(12),
2067-2083.

[5]. Salama AbdELminaam, D., Almansori, A. M., Taha, M., & Badr, E. (2020). A deep
facial recognition system using computational intelligent algorithms. Plos one, 15(12),
€0242269.

[6]. Liu, C. (2014, July). The development trend of evaluating face-recognition technology.
In 2014 International conference on mechatronics and control (ICMC) (pp. 1540-1544).
IEEE.

[7]. Katsanis, S. H., Claes, P., Doerr, M., Cook-Deegan, R., Tenenbaum, J. D., Evans, B. J.,
... & Wagner, J. K. (2021). A survey of US public perspectives on facial recognition
technology and facial imaging data practices in health and research contexts. PloS one,
16(10), €0257923.

[8]. Kosinski, M. (2021). Facial recognition technology can expose political orientation
from naturalistic facial images. Scientific reports, 11(1), 1-7.

[9]. Jaiswal, A., Raju, A. K., & Deb, S. (2020, June). Facial emotion detection using deep
learning. In 2020 international conference for emerging technology (INCET) (pp. 1-5).
IEEE.

[10]. Ertay, E., Huang, H., Sarsenbayeva, Z., & Dingler, T. (2021, September). Challenges
of emotion detection using facial expressions and emotion visualisation in remote
communication. In Adjunct Proceedings of the 2021 ACM International Joint Conference
on Pervasive and Ubiquitous Computing and Proceedings of the 2021 ACM International
Symposium on Wearable Computers (pp. 230-236).

[11]. Reney, D., & Tripathi, N. (2015, April). An efficient method to face and emotion
detection. In 2015 fifth international conference on communication systems and network
technologies (pp. 493-497). IEEE.

[12]. Siam, A. I, Soliman, N. F., Algarni, A. D., El-Samie, A., Fathi, E., & Sedik, A.
(2022). Deploying machine learning techniques for human emotion detection.
Computational Intelligence and Neuroscience, 2022.

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 1923



FACIAL RECOGNITION Al: APOWERFUL TOOL FOR EMOTION DETECTION AND CHARACTERIZATION

[13]. Joshi, A., Sasumana, J., Ray, N. M., & Kaushik, V. (2021). Neural network analysis.
Advances in Bioinformatics, 351-364.

[14]. Devillers, L., & Vidrascu, L. (2006). Real-life emotions detection with lexical and
paralinguistic cues on human-human call center dialogs. In Ninth international conference
on spoken language processing.

[15]. Sevil, M., Rashid, M., Askari, M. R., Maloney, Z., Hajizadeh, 1., & Cinar, A. (2020).
Detection and characterization of physical activity and psychological stress from wristband
data. Signals, 1(2), 188-208.

[16]. Joshi, A., & Kaushik, V. (2021). Big Data and Its Analytics in Agriculture.
Bioinformatics for agriculture: High-throughput approaches, 71-83.

[17]. Joshi, A., Solanki, D. S., Gehlot, P., Singh, J., & Kaushik, V. (2022). In-Silico
Validation of Prosopis ciniraria Therapeutic Peptides Against Fungal Cell Wall: Better
Treatment Strategy for Fungal Diseases. International Journal of Peptide Research and
Therapeutics, 28, 1-9.

[18]. Borkotoky, S., Joshi, A., Kaushik, V., & Jha, A. N. (2022). Machine Learning and
Artificial Intelligence in Therapeutics and Drug Development Life Cycle. IntechOpen.

[19]. Vats, N. E. H. A., Joshi, A. M. 1. T., Kour, S. A. R. A.N.J. E. E. T., & Kaushik, V. L.
K. A. S. (2021). Covid-19 pandemic: pathological, socioeconomical and psychological
impact on life, and possibilities of treatment. International Journal of Pharmaceutical
Research, 2724-2738.

[20]. Joshi, A., Vats, N., Singh, H., & Kaushik, V. (2022). Quercetin Compound Analysis
to Develop Treatment for Dementia Associated with Alzheimer? s disease in Humans: In-
silico Study. Journal of Drug and Alcohol Research, 11(4), 1-7.

[21]. Krishnan, S., Joshi, A., & Kaushik, V. (2021). The Differentially Expressed Genes
and Biomarker Identification for Dengue Disease Using Transcriptome Data Analysis.
Journal of Drug and Alcohol Research, 10(6).

[22]. Joshi, A., Sharma, V., Singh, J., & Kaushik, V. (2022). Chemi-Informatic Approach
to Investigate Putative Pharmacoactive Agents of Plant Origin to Eradicate COVID-19.
Coronaviruses, 3(3), 40-54.

[23]. Joshi, A., Ray, N. M., Badhwar, R., Lahiri, T., & Kaushik, V. (2020). Application Of
Hmm-Viterbi Model For Identification Of Epitopic Signature Within Screened Protein-
Antigens Of Hepatitis C Virus. European Journal of Molecular & Clinical Medicine, 7(07),
2020.

[24]. Kadir, A. F. A., Stakhanova, N., & Ghorbani, A. A. (2018). Understanding android
financial malware attacks: Taxonomy, characterization, and challenges. Journal of Cyber
Security and Mobility, 7(3), 1-52.

[25]. Dagar, D., Hudait, A., Tripathy, H. K., & Das, M. N. (2016, May). Automatic
emotion detection model from facial expression. In 2016 International Conference on
Advanced Communication Control and Computing Technologies (ICACCCT) (pp. 77-85).
IEEE.

[26]. Shiau, W. L., Liu, C., Zhou, M., & Yuan, Y. (2023). Insights into customers'
psychological mechanism in facial recognition payment in offline contactless services:
integrating belief-attitude—intention and TOE-I frameworks. Internet Research.

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 1924



FACIAL RECOGNITION Al: APOWERFUL TOOL FOR EMOTION DETECTION AND CHARACTERIZATION

[27]. Talaat, F. M., Ali, Z. H., Mostafa, R. R., & El-Rashidy, N. (2023). Real Time Facial
Emotion Recognition model Based on kernel Autoencoder and Convolutional Neural
Network for Autism Childrens.

[28]. Butt, M. A., Qayyum, A., Ali, H., Al-Fuqaha, A., & Qadir, J. (2023). Towards secure
private and trustworthy human-centric embedded machine learning: An emotion-aware
facial recognition case study. Computers & Security, 125, 103058.

[29]. Mukhiddinov, M., Djuraev, O., Akhmedov, F., Mukhamadiyev, A., & Cho, J. (2023).
Masked Face Emotion Recognition Based on Facial Landmarks and Deep Learning
Approaches for Visually Impaired People. Sensors, 23(3), 1080.

[30]. Dewangan, O., & Sarkar, P. (2022). A Study on Network Security Using Deep
Learning Methods. Advanced Engineering Science, 54(02), 6393 — 6404.

[31]. Sarkar, P., & Dewangan, O.. (2022). Applying Advanced Deep Learning to Optimize
Clinical Image Analysis. 20(21), 123—-129.
https://doi.org/10.48047/NQ.2022.20.21.NQ99018

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 1925



