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Abstract: In today's world, mental stress is growing more pervasive and progressively more severe, endangering people's physical and
mental well-being. Early stress detection is essential to preventing the negative consequences of stress on individuals. The usefulness of
use objective indicators to identify stress has been shown in numerous studies. An increasing number of researchers have been attempting
to identify stress using deep learning technology in recent years. In this paper, FER model is proposed. The computer vision problem known
as Facial Expression Recognition (FER) aims to recognize and classify the various emotional expressions that are displayed on a human
face. DeepSpeech can be used to train a model using gathering of voice data. The trained model can then be used for recognition or
inference. Several pre-trained models are included in DeepSpeech. Digital audio is fed into DeepSpeech, which then outputs a "most likely"
text transcript of the audio.IBM Tone Analyzer service employs language analysis to identify analytical, confident, tentative, fearful, angry,

and joyful tones in user input (text).

Keywords: Mental Stress, FER model, Deep Speech,Tone Analyzer

1.1  Introduction

In recent years, the field of stress analysis and sentiment
analysis of posts on microblogging platforms has flourished.
High levels of mental stress have been shown to cause
detrimental behavioral changes in both men and women.
Stress is a person's reaction to threats, whether they come
from within or beyond. It may have an impact on a person's
memory, decision-making skills, and everyday performance.
A person's physical and mental health may deteriorate, and
they may even develop immune system problems,
cardiovascular disease, depression, or other illnesses, if acute
stress persists in their lives. Stress has become more common
and intense in today's culture. Stress can be assessed by
filling out a questionnaire or by consulting a psychologist.
Because psychological evaluation is subjective and
instantaneous, it frequently results in inaccurate or
misleading stress detection and cannot satisfy real-time
detection criteria. People’s voices, facial expressions, and
involuntary bodily functions shift as a result. Due to its well-
known uses in security, education, medical rehabilitation,
FER in the wild, and safe driving, facial expression
recognition (FER) techniques utilizing computer vision and
artificial intelligence have seen an exponential increase in
recent years. The movement of facial muscles produces facial
expressions, which are incredibly important in human
communication. These expressions convey a variety of
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information, from minor ones like raising an eyebrow during
a conversation to states of deep survival. A source image's
lighting, posture, background, and camera angle, in addition
to any occlusion or misalignment, have a big impact on FER.
Both extrapolation data from the perceptual system and
calculations made in the visual-perceptual system, which are
aided by perceptual processes, are necessary for efficient
FER.

However, working flow and feature extraction have been the
main topics of the works done so far.Both academic and
industrial viewpoints have examined FER, which can offer
insight into a person's personality, temperament, cognitive
capacity, and psychopathology. For instance, it has been
demonstrated that FER technology can be used to conduct
guantitative study on the effects of neuropsychiatric illnesses
on perception and expression.

A quick reaction is evoked by facial expressions, which
frequently mimic emotions.When facial muscles flex in
reaction to a specific action or query, expressions can convey
a great deal of information quickly in management or social
human interactions.[33] Therefore, in order for
computational systems to effectively assess an individual's
mood, automatic FER techniques are required.

DeepSpeech receives an audio stream and converts it into a
string of letters in the designated alphabet. Two fundamental
phases enable this conversion: The audio is first transformed
into a series of probabilities over alphabetic characters.
Second, a series of characters is created from this set of
probabilities.
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The Tone Analyzer service employs language analysis to
identify analytical, confident, tentative, fearful, angry, and
joyful tones in user input (text). We can infer the significance
of such a service from the knowledge that communication is
insufficient if tone is ignored.

1.2 Related Work

In order to detect acute stress, Zhang et al. proposed a deep
learning system that used voice, facial expressions, and ECG
data in real time [34]. Additionally, we created the temporal
attention module (TAM) to identify keyframes associated
with facial expression stress detection. The suggested
methodology just needs basic preprocessing and avoids
complex feature extraction. Our work's contributions can be
summed up as a deep learning framework for severe stress
detection incorporating voice, facial expressions, and ECG.
The suggested framework makes use of TAM, and the fusion
approach is based on the matrix eigenvector, which provides
85.1% detection accuracy. To highlight the unique temporal
representation for stress-related facial expressions, the TAM
gives various learnable weights to various facial expression
frames.

Baheti Reshma Radheshamjee, Kinariwala Supriya[12] In-
person interviews, discussions, or other activities are used to
identify stress that has been proposed for the current system.
when two or more people are analyzed by someone else.
Based on users' weekly social media data, this proposed a
system framework that uses their social interactions and
tweet content to determine their psychological stress states.
Each term in this dictionary has a grade between -5 and +5.
The both NB and SVM algorithms were used to classify and
predict the data. To increase the accuracy of the results, Word
Sense Disambiguation was implemented using the ngram and
Skip-gram models. When paired with SVM, Ngram and
WSD produce 65% precision.

Stress levels among office workers are rising due to work-
related issues and an overwhelming amount of work.
Therefore, in order to detect stress in its early stages and
prevent any detrimental impacts on well-being, it is essential
to routinely track and control employees' stress levels. After
evaluating the literature regarding identifying stress in office
settings using multimodal measurements,[23] examined the

features and parameters comprising physical, social, and
associated data.

In [10] The study makes use of secondary as well as primary
information sets. This study examines how social and
emotional factors affect social media data and usage using a
cross-sectional methodology and a combination of
qualitative and quantitative methodologies. The aim of effort
is to develop models for sentiment and emotion identification
that may be applied to stress management. Additionally,
original data is used to evaluate the models. The study aims
to determine a user's sentiments or emotions for different
themes or areas using Latent Dirichlet Allocation (LDA).
Hybrid machine learning and deep learning models that are
developed and applied using data that comprises a diverse
range of tweets provide sentiment analysis.

[35] work offered a novel approach to face emotion
recognition. Enhanced Stress CNN (ESCNN) is the name of
the suggested technique. The ESCNN uses Tensor Flow and
MobileNet V2 to execute pretrained models on the FER2013
dataset. A person is categorized as stressed or unstressed
based on the examination of their facial expressions.Relu6,
Max-pooling layer, Fully Connected Layer, and SoftMax
Probabilities are additional components of MobileNet V2 in
ESCNN.Haar To find faces in the picture, cascade face
detection is also being used.

By presenting segments of genuine stimuli—in this case,
speech—in two distinct random sequences so that each
segment occurs in two distinct contexts—that is, surrounded
by various stimuli—we have recently developed a technique
to estimate the effective integration window of an arbitrary
response.[36]

[37] suggested a system to categorize song tones into suitable
classes and a supervised learning methodology to analyze the
tones of specific song lyrics. The suggested methodology
section might be broken down into four sections: data
collection, data processing, IBM Watson Tone Analyzer tone

class extraction, and classifier-based tone classification.
1.3 Working flow of FER

Figure 3 illustrates the generic pipeline of FER's stepwise
working flow, which is described in this part.

Input image/video |/ Mace detoction

: Features selection z> Feature extraction
and preprocessing 14

Classification

Figure 1

Preprocessing and data collecting via visual sensors are
crucial phases. Usually, the information is obtained from a
variety of sources, including surveillance, mobile phones,
and Pi Cam devices.,cameras.

Facial detection is another name for region of interest (ROI)
detection, which in this case refers to the face. Al-based

methods are used for ROI detection, which finds and
identifies faces in pictures.

These techniques have been widely used in a number of
applications that entail tracking or surveillance, including
security, law enforcement, entertainment and personal safety.
A system called facial emotion recognition analyzes
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emotions from a variety of sources, including images and
videos. It is a part of the a multidisciplinary branch of study
on computers' ability to recognize and analyze human
emotions and affective states, "affective computing” refers to
a family of technologies that frequently builds upon artificial
intelligence technology.

Human emotions can be inferred from facial expressions,
which are nonverbal communication methods. Researchers
in the fields of psychology (Ekman and Friesen 2003; Lang
et al. 1993) and human-computer interaction (Cowie et al.
2001; Abdat et al. 2011) have been interested in decoding
such emotion displays for decades. The development of FER
technology has recently been significantly influenced by the
widespread use of cameras as well as advancements in

machine learning, biometrics

recognition.

analysis, and pattern

Face detection, facial expression detection, and expression
classification to an emotional state are the three phases that
make up FER analysis (Figure 2). The examination of facial
landmark positions—such as the end of the nose and the
eyebrows—is the foundation for emotion recognition.
According to the algorithm, facial expressions can be
categorized as either compound emotions (such as happily
sad, happily surprised, happily disgusted, sadly scared, sadly
angry, sadly surprised) or basic emotions (such as anger,
disgust, fear, joy, sorrow, and surprise) (Du et al. 2014). In
other situations, facial expressions may be associated with a
person's physical or mental state (e.g., boredom or fatigue).

Facial Expression Classification to
Fi Detectio
o i Detection Emaotional State “Joy"
Fig 2

The photos or videos that are used as input to FER algorithms
come from a variety of sources, including surveillance
cameras, cameras positioned near storefront advertising

screens, social media, streaming services, and individual
devices.

Input Video

I

Preprocessing

J

Face Detection

U

Emotion

Fig3

The overall process of face emotion recognition consists of
three phases: Pre-processing, face detection, and sentiment
classification. In the pre-processing phase, the dataset is
prepared to work with generalized algorithms and generate
efficient results. The face detection phase involves detecting
faces in real-time captured images

1.4 Working flow of Deep Speech

Training and inference are two important voice recognition
tasks that DeepSpeech can be utilized for. A trained model is
necessary for speech recognition inference, which is the
process of turning spoken audio into written text.
DeepSpeech can be used to train a model using a collection
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of voice data. The trained model can then be used for
recognition or inference. Several pre-trained models are
included in DeepSpeech.

DeepSpeech receives an audio stream and converts it into a
string of letters in the designated alphabet. Two fundamental
phases enable this conversion: The audio is first transformed
into a series of probabilities over alphabetic characters.
Second, a series of characters is created from this set of
probabilities.

The process of assessing a text's sentiment in relation to a
particular element is called Aspect Based Sentiment Analysis

(ABSA), sometimes referred to as fine-grained opinion
mining. The limitations of conventional sentiment analysis
techniques have given rise to a relatively new area of study
called aspect-based sentiment analysis.

Conventional techniques for sentiment analysis give a text a
single sentiment label (such as positive, negative, or neutral)
and treat it as a whole. This is sufficient for a lot of tasks, but
there are also a lot of circumstances in which knowing a text's
sentiment regarding a certain feature would be helpful.

Video

Audio U

Deep Speech Model

3
(=

Emotion

Fig-4

1.5 IBM Tone Analyzer

To identify emotional and linguistic tones in written text, the
IBMTone Analyzer service employs linguistic analysis. The
service is capable of analyzing tone at the sentence and
document levels. By using the service, you can enhance the

tone of your written communications by learning how they
are interpreted. Companies can use the service to

comprehend and enhance their customer chats, or to learn the
tone of their customers' communications and reply to each
one properly.

Extracting

Data Data_ Tone %ﬁf; Classification
Acquisition - Processing using Model
‘Watson
Tone
Analyzer

N Class
Prediction

Fig-5
1.6

The Tone Analyzer service employs language analysis to
identify analytical, confident, tentative, fearful, angry, and
joyful tones in user input (text). We can infer the significance
of such a service from the knowledge that communication is
insufficient if tone is ignored.

Conclusion

In this article, FER model is proposed.The computer vision
problem known as Facial Expression Recognition (FER)
aims to recognize and classify the various emotional
expressions that are displayed on a human face.
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Also DeepSpeech can be used to train a model using a corpus,
or collection of voice data. The trained model can then be
used for recognition or inference. Several pre-trained models
are included in DeepSpeechA "most likely™ text transcript of
the audio is produced by DeepSpeech once it receives digital
audio.

And finally IBM Tone Analyzer service employs language
analysis to identify analytical, confident, tentative, fearful,
angry, and joyful tones in user input (text).
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