Mental Health Prediction using- Facial Image and Sentiment Analysis Section A-Research paper

ISSN 2063-5346 MENTAL HEALTH PREDICTION USING-
FACIAL IMAGE AND SENTIMENT

— ANALYSIS
E(B

Man Singh?, Abhishek Singh?, Amit Kumar Tiwari®,
Akash Gupta®*, Rohit Mishra®, Shobhit Gupta®

Article History: Received: 10.05.2023 Revised: 29.05.2023 Accepted: 09.06.2023

Abstract

The project aims to develop a system for mental health prediction using facial image and
sentiment analysis. The system will use computer vision and natural language processing
techniques to analyze facial expressions and sentiments expressed in text to predict the
likelihood of a person experiencing mental health issues such as anxiety, depression, or stress.
The proposed system will leverage deep learning models to extract features from facial
images, such as facial expressions and emotions, and combine them with sentiment analysis
results derived from text input. The system will then use these features to predict the
likelihood of the person experiencing mental health issues. To develop the system, a dataset
of facial images and text inputs will be collected from individuals with and without mental
health issues. The dataset will be annotated by mental health professionals to indicate the
presence or absence of mental health issues in each sample. The system's performance will be
evaluated using various metrics, such as accuracy, sensitivity, and specificity, to determine its
effectiveness in predicting mental health issues accurately. If successful this system could
help healthcare professionals and organizations to identify individuals at risk of mental health
issues early allowing for prompt intervention and support.
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I. INTRODUCTION

Mental problems like anxiety, depression,
and stress are prevalent worldwide and
have a significant impact on individuals
quality of life[2].Early detection and
intervention of these issues are crucial to
prevent long-term negative
consequences[6]. However identifying
individuals who may be experiencing
mental health issues can be challenging, as
many individuals may not seek help or
may not be aware of their condition,
[1][3]. Advancements in computer vision
and natural language processing have
shown promise in predicting individual's
mental health status using facial images
and  sentiment  analysis[1].  Facial
expressions and emotions can provide
valuable insights into sentiment analysis
can analyze text input to understand the
sentiment behind the language used.
Combining these two techniques could
provide a more accurate prediction of an
individual's mental health status[5].This
project aims to develop a system for
mental health prediction using facial image
and sentiment analysis[7].The system will
use Deep Learning modules to borrow
features from facial images and sentiment
analysis results and predict the likelihood
of a person experiencing mental health
issues[9]. The system's effectiveness will
be evaluated using various metrics[11],
and if successful it could provide
healthcare professionals and organizations
with a tool to [10]identify individuals at
risk of mental health issues early allowing
for prompt intervention and
support[13].Depression can often go
unnoticed by individuals who are
experiencing it. They may be unaware of
their troubled mental state, unable to
pinpoint the cause of their constant
unhappiness. Unfortunately, this lack of
awareness can lead to a downward spiral
where suicidal thoughts become more
prevalent. Even when people do recognize
their depression, they may hesitate to seek
help due to the misconception that it is
shameful or embarrassing. It is crucial to
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identify signs of depression early on to
prevent further deterioration. Early
intervention, such as a one-hour
conversation with a counselor, can have a
profound  impact on individuals,
transforming their negative mindset into a
positive one. Through counseling, students
can learn effective strategies for coping
with mental stress and receive guidance
towards a path of success. Facial
expressions are a significant form of non-
verbal communication, and various studies
have explored the link between specific
facial expressions and depression. This
research aims to detect depression in
college students by analyzing their facial
features. The proposed system utilizes
image processing techniques for face
detection, natural language processing for
speech identification, and  feature
extraction to classify individuals as
depressed or non-depressed based on their
facial features. Training the system with
depression-related features, it captures
videos of students using a web camera,
extracts their facial features, and predicts
their level of depression. [20].

II. RELATED WORK

There have been several works done on
mental health prediction using facial
image and sentiment analysis. Here are a
few examples:

A. “Automated Depression Diagnosis
Based on Facial Dynamic Analysis
and Sparse Coding" by M. Has an
etal. In this study, the author

B. learning algorithms to extract facial
features that co distinguish between
the two groups[14]. The authors
achieved an accuracy of 82.6% in
depression diagnosis.

C. “Prediction of Depression Using Facial

Image Analysis and Multimodal
Machine Learning" by . Yang et al. In
this study[15], the authors proposed a
multimodal machine learning
framework for predicting depression
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using facial image analysis and
sentiment analysis of text[18]. They
collected data from depressed and non-
depressed individuals, and used
machine learning algorithms to extract
features from facial images and
text[19]. The authors achieved an
accuracy of 89.6% in depression
prediction[20].  “Automatic  Mental
Health Assessment Using Face and
Body Language Analysis and Machine
Learning” by M. Z. Islam et al[21]. In
this study, the authors proposed a
method for automatic mental health
assessment using, face and body
language analysis and  machine
learning[22]. They collected data from
individuals with different mental health
conditions[23], and used machine
learning algorithms to extract features
from facial and body expressions[25].
The authors achieved an accuracy of
83.5% in mental health assessment[26].
Overall, these studies demonstrate the
potential of machine learning and facial
image analysis for mental health
prediction and assessment. However,
further research is needed to validate
these methods on larger data sets and to
evaluate their effectiveness in clinical.

III. PROBLEM STATEMENT

Mental health issues such as anxiety,
depression, and stress are prevalent
worldwide and can have significant
negative impacts on individual's quality of
life. Identifying individuals who may be
experiencing mental health issues early can
help prevent long-term negative
consequences. However, identifying
individuals who may be at risk can be
challenging, as many individuals may not
seek help or may not be aware of their
condition[28].Current mental health
screening methods often rely on self-
reporting or clinical assessments which can
be time-consuming, expensive, and
subjective[19]. Moreover, individuals may
not disclose their symptoms honestly,
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which can lead to inaccurate assessments.
Thus, there is a need for a more objective
and efficient approach to predict mental
health issues[29].

Advancements in computer vision and
natural language processing have shown
promise in predicting individuals' mental
health status using facial images and
sentiment analysis[17]. However existing
systems are still in the early stages of
development, and their accuracy and
efficiency need to be improved[30].
Therefore the problem statement of this
project is to develop a system for mental
health prediction using facial image and
sentiment analysis that can accurately
predict the likelihood of a person
experiencing mental health issues [18].The
system aims to provide a more objective
and efficient approach to identify
individuals.

PROPOSED WORK

The proposed work aims to develop a
mental health prediction system using
facial image analysis and sentiment
analysis of text[22]. The system will collect
data from individuals with different mental
health conditions, including depression,
anxiety, and post-traumatic stress disorder
(PTSD), and use machine learning
algorithms to extract features from facial
images and text[25]. The facial images will
be analyzed for facial expressions, such as
smiles, frowns, and eyebrow movements,
that are associated with different mental
health conditions. The sentiment analysis
of text will be used to extract emotional
states and patterns of language use that are
also associated with different mental health
conditions[21]. The extracted features will
be fed into machine learning algorithms to
develop predictive models for mental
health conditions. The system's
performance will be assessed by measuring
key metrics including accuracy, precision,
recall, and F1 score to evaluate its
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effectiveness. [27].The proposed system
has the potential to be used as a screening
tool for mental health conditions in clinical
settings and to provide early interventions
to individuals who are at risk of developing
mental health conditions[30]. The proposed
model consists of the following steps:

e Data Collection: Collecting a dataset of
facial images and text inputs from
individuals with and without mental
health issues. The dataset will be used to
train and test the system's deep learning
models.

e Data Preprocessing: Preprocessing the
collected data to remove noise,
standardize the data and

e prepare it for analysis.

e Feature Extraction: Using deep learning
models to extract facial expressions,
emotions, and sentiment analysis
features from the preprocessed data.

e Model Development: Developing a
model that can predict the likelihood of
a person experiencing mental health
issues using the extracted features.

e Model Evaluation: Evaluating the
developed model's performance using
various metrics, such as accuracy,
sensitivity, and specificity, to determine
its effectiveness in predicting mental
health issues accurately.

o User Interface Development:
Developing an intuitive user interface to
enable health care professionals to use
the system efficiently and effectively.

Model Refinement: Refining the
developed model on evaluating results to
improve its accuracy or effectiveness
deployment. Deploying the developed
model and user interface in a real-world
setting potentially providing health care
professionals and organizations with a
tool to identify individuals at risk of
mental health issues early allowing for
prompt intervention and support..

Modules are defined as follows:
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e Emotion and Face Detection:

While humans can easily detect facial
expressions to  determine  emotions,
replicating this task with a computer
algorithm presents significant
challenges[30]. Existing approaches in this
field tend to concentrate on facial analysis
while keeping the background unchanged,
resulting in the inclusion of numerous
unnecessary and misleading features that
can confuse the training process of
convolutional neural networks (CNNs)[21].
The objective of this study is to address this
issue by focusing on five fundamental
facial expression classes: displeasure/anger,
sadness/unhappiness,  smiling/happiness,
fear, and surprise/astonishment.

Self-declared
Input ——» MentalHealth —» Initial Filtering —
Status

Manual/Auto  ----- 3
Validation H

----------------- :ﬂ Users Generating Posts  ----------------

Feature Engineering

Feature Feature Selection /
—> Extraction — Dimensionality —
Reduction

Preprocessing
Steps

Social Data
(User_1D)

sjeqe sse|n Bujubissy

Profile Information Tweets Social Ties

\J

h Model

Mental States t----- -~ »  Predicion ¢— Construction -

‘ and Evaluation

New User

This is divided into 3 parts:

o Facial Detection—Detecting the location
of face as the form of frame.

o Facial Recognition—Compare multiple
faces together to identify which faces
belong to the same person.

e Emotion Detection—Classifying the
emotion on the face as happiest ,angry ,
saddest ,neutral ,surprise ,disgust or fear.

Humans like to take non verbal cues from
facial emotion. We use open source data set
— Face Emotion Recognition (FER) from
Kaggle and built a CNN to detect emotions.
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The emotions can be classified into 7
classes being as— happiest , saddest,
fearful, in disgust, angrier, neutral or
surprised  .Overall, the performance
analysis will demonstrate the effectiveness
of the proposed mental health prediction
system and its potential for real-world
applications. The proposed work aims to
develop an advanced system that can
predict mental health issues objectively and
efficiently using facial image and sentiment
analysis. The developed system could
potentially improve the quality of life for
many individuals by enabling healthcare
professionals to identify individuals at risk
of mental health issues early and provide
prompt intervention and support.

V. PERFORMANCE ANALYSIS

The performance of the proposed mental
health prediction system using facial image
analysis and sentiment analysis will be
evaluated using standard metrics such as
accuracy,  precision, recall, andF1
score[13]. The evaluation will be
performed on a separate set of data that was
not used during the training phase to assess
the generalization capability of the module
[20].The capability of the module will also
be compared with existing models and
approaches for mental health prediction to
determine the effectiveness of the proposed
system. For instance, the proposed system
can be compared with models that use only
facial image analysis or sentiment analysis
to predict mental health In addition to
standard metrics, the proposed system's
performance will be evaluated in terms of
its ability to predict specific mental health
conditions such as depression, anxiety, and
PTSD. The system's sensitivity and
specificity for each condition will be
evaluated, and the results will be compared
with existing approaches for mental health
prediction[10]The  proposed  system's
computational performance, including the
time taken for data pre processing feature
extraction model training and prediction
will also be evaluated. The system's
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computational  performance  will  be
compared with existing approaches to
determine its efficiency[23].

I.  CONCLUSION &
SCOPE

As this is a proposed system and has not
yet been implemented, we cannot draw any
conclusions at this time. However the
proposed system's potential  benefits
include its ability to predict mental health
conditions accurately and efficiently using
a combination of facial image analysis and
sentiment analysis[25]. This approach has
the potential to overcome some of the
limitations of existing approaches that use
only one of these methods. If successfully
implemented the proposed system could
have a significant impact on mental health
diagnosis and treatment particularly in
areas where mental health professionals are
scarce or inaccessible[27]. The system's
ability to provide early and accurate
detection of mental health conditions could
lead to earlier interventions and improved
treatment outcomes for patients. In
summary the proposed mental health
prediction system using facial image
analysis and sentiment analysis has the
potential to be an effective tool for mental
health diagnosis and treatment. Further
research and implementation are necessary
to fully evaluate the system's effectiveness
and potential impact[20].

FUTURE

Future scope:

In terms of future scope, there are several
areas of improvement for the system.
Firstly, the data set used for training the
model can be expanded to include a more
diverse range of individuals including
different age groups, ethnicities, and mental
health  conditions.  Secondly,  more
advanced machine learning and deep
learning techniques can be used in
improving the accuracy and speed of
module. Thirdly, the system can be
integrated with other mental health support
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services, such as online counseling or self-
help resources to provide a more
comprehensive and personalized approach
to mental health care[29].Overall, the
mental health prediction using facial image
and sentiment analysis system has great
potential to revolutionize mental health
care by providing a more accessible and
effective tool for identifying and addressing
mental health issues[30].

ACKNOWLEDGMENT

We would prefer to give thanks the
researchers likewise publishers for creating
their resources available. We are conjointly
grateful to guide, reviewer for their
valuable suggestions and also thank the
college authorities for providing the
required infrastructure and support.

REFERENCES

[1] Kaur,R.,&Singh,G.(2020).Mental
Health Prediction using Facial Image
and Sentiment  Analysis. IEEE
Conference on Sustainable Utilization
and Development in Engineering and
Technology(CSUDET).

[2] Aung,M.S.,&Khaing,N.S.(2021).Ment
alHealthPrediction using  Machine
Learning Algorithms. International
Journal of Scientific Research in
Computer Science, Engineering and
Information Technology(IJSRCSEIT),
6(1), 1347-1352.

[3] Wang H .Li Y.& LiC.(2020).A Mental
Health Monitoring System based on
Social Network Analysis and Machine
Learning. Journal of Healthcare
Engineering,2020.

[4] Jaiswal,A.,&Das,S.(2020).Predicting
the Occurrence of Mental Iliness using
Machine Learning Techniques.
International Journal of Computer
Applications,177(23),6-12.

[5] Liu, J.,, & Huang, S. (2021). Mental
Health Detection using Machine

Eur. Chem. Bull. 2023,12(Special Issue 9), 546-553

Section A-Research paper

Learning and Social Media Analysis.
Proceedings of the 2021 International
Conference on Information
Management and Processing,51-56.

[6] Ranganathan, P., & Aggarwal, A.
(2021).  Machine  Learning-based
Mental Health Prediction System.
International Journal of Scientific
Research in  Computer  Science,
Engineering and Information
Technology (IJSRCSEIT), 6(1),1353-
1358.

[7] Girard, Jeffrey M., Jeffrey F. Cohn,
Mohammad H. Mahoor, Seyed
mohammad Mavadati and Dean P.
Rosenwald. "Social risk  and
depression: Evidence from manual and
automatic facial expression
analysis."In  Automatic Face and
Gesture Recognition(FG),10th IEEE
International Conference and
Workshops on pp. 1-8. IEEE,2013

[8] Al ghowinem, Sharifa, Roland Goecke,
Jeffrey F. Cohn, Michael Wagner,
Gordon Parker, and Michael Breaks
pear."Cross-cultural ~ detection  of
depression from non-verbal
behavior."In Automatic Face and
Gesture Recognition(FG),11th IEEE
International Conference and
Workshops on vol. 1 pp.1-8. IEEE
2015

[9] Pampouchidou,A.,0.Simantiraki,C-
M.Vazakopoulou,C.Chatzaki,M.Pediad
itis,A.Maridaki, K. Marias et al.
"Facial geometry and speech analysis
for  depression  detection."” In
Engineering in Medicine and Biology
Society(EMBC),39th Annual
International Conference of thelEEE
pp.1433-1436. IEEE, 2017

[10] Harati, Sahar, Andrea Crowell,
Helen Mayberg, Jun Kong, and Sham
imNemati. "Discriminating clinical
phases of recovery from major
depressive disorder using the dynamics
of facial expression."In Engineering in

551



Mental Health Prediction using- Facial Image and Sentiment Analysis

Medicine and Biology Society(EMBC)
38th Annual International Conference
of the pp.2254-2257 IEEE 2016

[11] Cohn Jeffrey F.Tomas Simon K
ruez, implication."Ine-
HealthNetworking Applications and
Services  (Healthcom) 18  the
International Conference on pp. 1-
6.IEEE 2016.

[12] Pampouchid,Anastasia,KostasMa
rias,ManolisTsiknakis,P.Simos,FanYa
ng,andFabriceMeriaudeau."Designinga
frameworkforassisting depression
severity assessment from facial image
analysis." In Signal and Image
Processing Applications (ICSIPA),
InternationalConferenceon,pp.578-
583,IEEE,2015

[13] Maddage, Namunu C.,
RajindaSenaratne, Lu-Shih Alex Low,
Margaret  Lech, and  Nicholas
Allen."Video-based detection of the
clinical depression in adolescents.” In
Engineering in Medicine and Biology
Society,(EMBC).Annual International
Conference of the IEEE, pp .3723-
3726.

[14] Meng Hongy ing, Di Huang, Heng
Wang, Hongyu Yang, Mohammed Al-
Shuraifi, and Yunhong Wang.
"Depression recognition based on
dynamic facial and vocal expression
features using partial least square
regression.” In Proceedings of the 3rd
ACM international workshop on
Audio/visual emotion challenge, pp.
21-30, ACM,2013

[15] ] A. W. Qurashi, V. Holmes,
and A. P. Johnson, “Document
processing Methods for semantic text
similarity  analysis,” in 2020
International Conference on
Innovations in Intelligent system and
Applications.

[16] M. Montes, A. Lopez-Lopez, and
A. Gelbukh, “Information retrieval

Eur. Chem. Bull. 2023,12(Special Issue 9), 546-553

Section A-Research paper

with conceptual graph matching,” vol.
1873, pp. 312-321, 012000

[17] G.Jain and
D.K.Lobiyal, “Conceptual graphs based
approach  for subjective answers
evaluation,”Int.
J.Concept.Struct.SmartAppl.,vol.5, no.
2, pp.1-21, 2017

[18] G.Jain and D.K.Lobiyal,
“Conceptual graphs based approach for
subjective answers evaluation,”Int.J.
Concept.Struct.SmartAppl.,vol.5, no.
2, pp.1-21, 2017.

[19] R.S.WaghandD.Anand,“Legal
document similarity:a  multi-criteria
decision-making perspective, Peer]
Computer Science, vol. 6, p.e262,
2020.

[20] K.Orkpholand W.Yang, “Word
sense dis ambiguation using cos in
esimilarity collaborates with word
2vecand

wordnet,”FutureInternet,vol.11, no.
5,p. 114,2019.

[21] M. Oghbaie and M. M. Zanjireh,
“Pairwise document similarity measure
based on present

termset,”JournalofBigData,vol.5, no.1,
pp. 1-23,2018.

[22] J.-E. Kim, K. Park, J.-M. Chae, H.-
J. Jang, B.-W. Kim, and S.-Y. Jung,
“Automatic scoring system forshort
descriptive answer written in korean
using lexico-semantic pattern,” Soft
Computing,vol.22, no.13, pp. 4241-
4249, 2018.

[23] K.Park,J.S.Hong,andW.Kim,“Amet
hodology combining cos in similarity
with classifier for text
classification,” Appl. Artif.  Intell.,vol.
34,n0.5,pp.396-411, 2020.

[24] X.Jin, S. Zhang, and J. Liu, “Word
semantic similarity calculation based
on word2vec,” in 2018 International
Conference on Control Automation
and Information Sciences
ICCAIS2018,Hangzhou,China,

552



Mental Health Prediction using- Facial Image and Sentiment Analysis

October24-27,2018, pp. 12-16,
IEEE,2018.Thakkar and K. Chaudhari,
“Predicting stock trend wusing an
integrated term  frequency-inverse
document  frequency-based feature
weight matrix with neural
networks,” Appl.Soft

[25] L. Havrlant and V. Kreinovich, “A
simple probabilistic explanation of
term  frequency-inverse  document
frequency  (tf-idf)  heuristic (and
variations motivated by  this
explanation),” Int. J.Gen. Syst., vol.
46, no.1,pp. 27-36,2017.

[26] S. Aryal, K. M. Ting, T. Washio,
and G. Haffari, “A new simple and
effective measure for bag-of-word
inter-document similarity measurement
,”CoRR,vol. abs/1902.03402,2019.

[27] M. Divya pushpa lakshmi and R.
Ramar, “An efficient sentimental
analysis using hybrid deep learning
and optimization technique for twitter
using parts of speech (POS) tagging,”
Int. J.Speech Technol.,, vol. 24,
no.2,pp. 329-339, 2021.

[30]M.C ,agatayliandE.C elebi,“The effect
of stemming and stop-word removal on
automatic machine learning models

Eur. Chem. Bull. 2023,12(Special Issue 9), 546-553

Section A-Research paper

553



