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Proposed a Framework for Depression
Monitoring System by Detecting the Facial
Expression using Soft Computing Algorithm

Sonia Sodhi, Manisha Jailia

Abstract: Healthcare Informatics plays a very important role
for manipulating data. In the healthcare discoveries, pattern
recognition is important for the prediction of depression,
aggression, pain and severe disease diagnostics. In [16][5], the
real innovation that has affected and organized human servicesis
cloud computing, which empowers whenever anyplace access to
the information put away in a cloud. The mobile devices are
continuously observing patients that move around a networked
healthcare environment. In traditional healthcare diagnostic
system, we depend upon expensive tests and machineries which
increasethe expenditure of healthcare. Itisdireneed to reduce the
aggregate cost of regular or usual diagnostics incorporates high
cost of hospitalization. These expenses can be limited or disposed
of with the assistance of remote patient monitoring gadget, a
healthcare IoT product. Remote monitoring of person’s health
gadget includes the observing of a person from an alternate area.
This dispenses the requirement for driving to clinic and to being
hospitalized for less severe circumstances. This research will
explore the depression monitoring system by detecting the facial
expression using suitable soft computing algorithm. We may use
different algorithms such as CNN and Multilayer Perceptron to
get the best result. On the basis of classification it detectsthe class
of disease. For this purpose, the primary dataset from various
facial expressions of a patient will be collected, filtered and apply
to classification algorithm to train the model.

Keywords. convolutional neural network, machine learning,
learning (artificial intelligence).

. INTRODUCTION & PROBLEM DEFINITION

H ealthcare services are the major issue of our society. Till

date we depend upon the analysis done by expert doctors and
pathological tests. In this research, we may use soft computing
algorithm to aert the patient, doctor or other paramedical
services near the patient. Healthcare Informatics play very
important role for manipulating the data. The Healthcare
Information, learning and healthcare data continue to develop
every day[8]. It’s very crucial to manipulate that data and extract
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useful information from that data for building up a quality
headlthcare system. There is a requirement to contain the
consumption on hedthcare and usual monitoring, as the
expenses are becoming too high. The general cost of regular or
usual monitoring incorporates moving cost, hospitalization cost
and examination cost. These expenses can be limited with the
assistance of patient monitoring gadget [7], a healthcare loT
product. Remote monitoring of person’s health gadget includes
the observing of a person from an dternate area [13]. In the
research problem, intend to develop a tool which will
demonstrate the classification technique which is helpful in
monitoring the depression of a person. We may develop a soft
computing model to detect the facial expression [18] such as
depression of a person[9]. In the proposed work, healthcare
monitoring system by detecting facia expression such as
depression of a person using soft computing technique. The
model will provide early warning of depression for a person
using facial expression. To develop amodel, the primary dataset
of various patients will be used with the consultation of
physician. Once the model will be trained and will be tested on
testing dataset before final implementation on real-time data. To
implement the model low cost CPU enabled cameramay be used
such as Raspberry-Pi and a suitable language like Python may be
used. In section Il, state its aims and objectives. In section I,
Research Methodology. In section IV, Expected Outcome of
Research and In section V, Conclusion.

[I. AIMS& OBJECTIVESOF RESEARCH WORK

The main objectives of the proposed research work are:

* To detect depression of a person using facial expression
captured by the input device.

* To optimize deep learning model that will be used to classify
the depression of a person.

» To compare the results with the other proposed models to
validate the working of existing model.

Theaim of research work isto classify thefacial expression to
detect the depression of a person. To monitor the depression at
initial stage of a person using an appropriate classification model
is proposed deep learning [15] algorithm. It require to
investigate and figure the person’s depression monitoring by
detecting its facial expression and for that using smart facia
capturing gadget to gather information as an input for further
classification.
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1. RESEARCH METHODOLOGY

It starts with the collection of training dataset captured in
image form in consultation of physician at SGSS Dispensary.
To capture the 2D data, we may use Raspberry-Pi with
capturing device. Data may be transferred to higher end
processing machine or hire cloud services of some cloud
service provider. Then apply an algorithm to convert picture
into quantized data, filtering the data and collect the filtered
data. The data will be divided into many clusters for training
purpose as well as for testing purpose using k-fold cross
validation technique. The testing of data will be done using
soft computing algorithm classifier as well as other existing
classifiers for comparison purpose. Once the model is ready
then use it for analyzing raw data that further may be verified
by the expert physician.
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Fig. 1. Proposed M odel

The algorithm to detect a patient under depression [20]:
Step 1: Capture 2D primary dataset.
Step 1.1: Input N primary dataset class A, where, A data set to
normal person.
Step 1. 2: Input N primary dataset class B, where, B data set to
person under depression.
Step 2: Filter the 2D dataset to minimize the noise if any.
Step 3: Train the model using deep learning agorithm.
Step 4: Test the model using M testing dataset where
M = N/10.
Step 5: If results are in acceptable range then go to next step
€l serepeatstep3aftermakingnecessarychangesinthemodel .
Step 6: Test the model with real time data and detect a person
under depression.
The algorithm for digital image processing [20]:
In the representation of images one is interested in
characterizing the quantity determined by each picture
element. Digital processing requires that images be sampled
and quantized. The rate of sampling must be sufficiently large
to preserve the useful information in an image. It is
determined by the image’s bandwidth. Algorithm has the
following steps:

Sep 1: Image enhancement

The purpose of image enhancement is to emphasize those
image characteristics for subsequent analysis or display of
images.

Sep 2: Image restoration

This refers to eliminating or mitigating documented image
degradation. This includes de-blurring images that are
degraded by acapture device’s or its environment limitations,
noise filtering, and geometric distortion correction.

Sep 3: Image analysis
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It is interested with producing a description of quantitative
measurements from an image. Thistask isto read aface label
point in the simplest form.

Sep 4: Image data compression

The volume of visua information related data is so high that
its processing will require a huge storage capacity.

IV. EXPECTED OUTCOME OF THE RESEARCH

The expected outcome will be identifying the person under
depression using the tool proposed and developed. The
machine will provide early warning of depression of a patient
and generate an aert which will be useful input for healthcare
services of smart city for further action.

V. CONCLUSION

In this research, the dataset of various persons are
processed and then classification algorithms are applied one
by one for this dataset and results are compared to detect the
depresson of a person by facia expressions and
implementing a tool which could help in the prediction of
depression of a person using different algorithms like CNN
and Multilayer Perceptron[11] to find out which one is giving
better result for each attribute to predict the depression. We
have to compare these algorithms and need to find out a
conclusion about the best classifier on the parameters of
accuracy, precision and statistics. To anayze the data to
provide rapid solutions of a depression need a framework
with low cost CPU enabled camera may be used such as
Raspberry-Pi and a suitable language like Python. In the
conclusion, thiswork will show that the soft computing can be
ahelpful tool to detect the depression of a person remotely by
its facia expression which helps the person to suggest and
consult the physician on time before the emergency situation
occurs. In the future, we compare the results with other
proposed models to validate the working of existing model
and propose a tool which could help in prediction of the
depression of a person by using soft computing algorithm.
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