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ABSTRACT
Precise face detection analysis is a crucial element for a social interaction review. To the viewer, producing the facial features that

correspond to the thoughts and feelings which succeed in arousing the sensation or enhancing of the emotional sensitivity. The study is based on
Virtual Reality (VR), to evaluate facial expression using Azure Kinect in adults with Class | molar relationship. The study will be conducted in
Human Research Lab, on participants with Class | molar relationship, by using Azure Kinect. 196 participants will be selected of age above 18 as per
the eligibility criteria. This research would demonstrate the different tools and applications available by testing their precision and relevance to
determine the facial expressions.
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INTRODUCTION

Facial expression is a growing, efficient and nonverbal sign Advanced RGB-D sensors such as the Kinect controller

of emotional communication. [, Facial expression recognition (FER) have been widely introduced to many 3-D-based systems recently. 11

has been of interest to many researchers because of its different The Kinect sensor and Kinect Face Basic APl allow accurate

purposes and applications. Several researchers suggested the use of monitoring of the facial recognition of the audience in real-time.

depth knowledge collected from 3D sensors, which are relatively Sensor range detects emotions such as expressions of pleasure and

posed and invariant for illumination. However, the majority of the pain. Depth cameras are required to capture the emotion. Kinect

researches on 3D sensors to date are centred on costly, high- Camera is one of the most advanced and prevalent devices serving

resolution cameras, which might not be practical for certain the purpose of a depth camera. Kinect cameras capture facial

. . . . I .
implementations with considerable duration. 4. Physical appearance expressions. Kinect is a high-speed camera that senses human face

has a close correlation with facial features and affects self-esteem and using the depth and facial points. It uses both 3D scanning equipment

aesthetic judgment. The interpretative face judgment is a participant’ . . L
1¢Jude fnierp v Jude 1S @ parhicipant's and RGB cameras. Kinect expenses less and is portable in size than

perception of the physical appearance and degree of attractiveness of other camera sensors. Photographic processing is being used to gain

3] ic di inati
another person. . In orthodontic diagnoses, an examination of the deflecting variables for national and international approximation

facial tissues involves the examination of both rigid and gentle aiming to measure in facial characteristics. Such photo-and video-

tissues. Until recently, the classical orthodontic considered the based approaches offer only two-dimensional interpretation and are

examination of fierce tissue and cephalometric upper and lower jaws thus unable to thoroughly and reliably measure the dynamic essence

and teeth scales more important than the soft tissues. Moreover, the of facial speech. Laser scanners with three dimensions (3D) are often

morphology of the sensitive facial tissue has been gaining heightened used to record stable facial features. Stereophotogrammetry has

interest among clinicians. Currently, the treatment of orthodontic and indeed been utilised to image the face landmarks, and for 3D imaging

maxillofacial surgery is not achieved without the use of accurate soft representations that are accurate and consistent for daily healthcare

tissue measurements. You can also examine anthropometric facial practice application. 6. KINECT is an RGB-D system that provides

[4]
features. ™. colour and dimension pictures that are coordinated. It was originally
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used in the Microsoft as only an authentication tool for something
like the Xbox gaming consoles. The computer vision society recently
noticed that Kinect's deep-sensing technologies could be applied
much beyond gaming even at a significantly cheaper cost when
compared to 3-D sensors. The equipment includes a standard RGB
monitor, a depth sensor and a four-microphone system, capable of
transmitting depth digital signal, RGB pictures, and at the same time,
the visual signals. Such devices include a way of synchronizing
picture patterns, recording individual 3-D expression, distinguishing
facial features and understanding speech sounds as well as others.
The depth signal of Kinect contributes substantial benefits to the
better visualization, resultantly simplifying the issue of capably
detecting and identifying the facial expressions in the image,
profiting from catchment of emotion detection. And there are many
possibly the best-established tool providing software groups that
include the augmentation of Kinect, like the robot operating
framework and the Windows development channel. With both the
technical skills and IR modelling, Kinect IR and depth pictures of any
scene can be easily designed to simulate by intently imitating the
structure and the procedures which create the relevant actual pictures.
i,

The purpose of the research is to evaluate the facial
expressions in adults above age 18 with Class | molar relationship
using Azure Kinect, which is one of the most recently developed by
Artificial intelligence technology. This study will evaluate the facial
expression in adults with Azure Kinect according to the principles of

anthropometry.

METHODOLOGY
The study will be carried out in the Human Research

Laboratory, Datta Meghe Institute of Medical Sciences (DMIMS),
India after the approval from Institutional Ethics clearance committee
of DMIMS University. This is a study protocol of an observational
study. The sample size for the research will be calculated by the
analysis of previous power using G*Power. For this study, the
inclusion criteria for the participants will be college students of either
gender, the participant should be above the age of eighteen, the
participant should be healthy, class | molar relationship and Class |
skeletal relationship, the participant who is willing to volunteer for
the research, and can understand, respond and cooperative. The
exclusion criteria will be participants who are not willing to perform
an activity and participants underwent any previous orthodontic
treatment and malocclusion Class 1 and Class 1ll. The
discontinuation criteria of the study will include unwilling
participants and those who are experience nausea during the activity.
Each Participant will be required to undergo evaluation for the

duration of 1 to 1 and a half hour to complete the procedure of the
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evaluation by Using Azure Kinect. The evaluation will take place
under the supervision at baseline.

Procedure
The study will use Azure Kinect, Projector, LED screen,

and Computer system. We will recruit the college students for the
study after obtaining informed consent. We will provide a short
introductory talk about the research to the participants priorly.
Participant's eligibility will be screened according to the inclusion
and exclusion criteria. They will undergo fitness verification
following which a final list of the participants will be prepared.
Particular time duration will be decided to perform the study as per
the availability of the quantity of the participants. The participants
will be instructed about the procedure and queries will be resolved.

The Participants will sit on the chair and maintain their face
with normal expression. Then the Kinect Azure device will be used to
obtain a 3D analysis of the participants' face. Furthermore, the
participants will perform expressions such as social smile, maximum
smile, cheek puff, and pursed lip. The expression evaluation will be
taken with reference anthropometry measurements. Data collection
will be done simultaneously, and the collected data will be analysed
after the completion of the study.

Figure 1: Flow diagram showing the procedure
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Recruitment
The college students studying in the DMIMS University

will be recruited as per the inclusion and exclusion criteria. Routine
evaluation of the subjects participating in the research will be carried
out for eligibility. Individuals with good adaptability to the Kinect
Azure device will be recruited for the study. The proper consent of
the participants will be obtained after explaining the purpose,
methodology, advantages, and health consequences of the study.

Implementation and blinding
The chief investigators will supervise the character

customization. They will obtain the enclosed enrolment community
allotment from the respondents. Participants must be required not to
reveal anything to ensure that they are valid.

Data Collection
Data will be evaluated according to anthropometric
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measurements, after the observation of the facial expression by Azure
Kinect. The data will be statistically analysed. The data for the
evaluation would be obtained from the fully re-established database
of customizable comparison groups.

Data management
Collected data and reports should be carried out under the

supervision of the chief researchers. The research reports must be
carefully reviewed for reliability. Microsoft office spreadsheets, a
randomised allotment will indeed be unveiled after the research for
carrying out the detailed research, following what opportunity to gain
of categories is going to be completed. Assessments would be used to
help avoid incomplete information due to inadequate workplace
procedures.

Bias
The analysis will have a low degree of prejudice in

recruitment because the participants who would withstand the VR
(Azure Kinect) will be included in the study. Measures will be
adopted to avoid attrition bias by offering notification calls before
every implementation and by supplying travel assistance for those
who need it. We, therefore, expect less absenteeism.

DISCUSSION
This study will be the first study to observe the facial

expressions in adults with a Class 1 molar relationship and skeletal
relationship. This study will demonstrate the use of Kinect Azure
device to evaluate the facial expression in the adults with class 1
molar relationship following anthropometry measurements. Azure
will provide a three-Dimensional as well as two-Dimensional
motion capture. Several studies performed on the evaluation of
facial expression used techniques such as photogrammetry, stereo-
photogrammetry, 3D motion capture and Kinect. In our study, we
will evaluate the facial expressions by using Azure Kinect.

The results of this study will help to determine the
suitability and usability of the Kinect Azure device and its software
in various conditions involving facial deformities, such as Bell's
palsy, Stroke, Malocclusion Class Il and Class Ill, and in patients
who underwent static orthodontic treatment. Besides, the results will
determine the profundity, usability, availability, and quality of the
devices and software. The study will also help to find out the
superiority of one device over the other to achieve reasonable
results. The comparison will determine the accuracy of the devices
and software in evaluating the facial expressions, and the
applicability of the relevant device and software during the clinical
procedures and studies in various contexts, 8],

Jawade et al., (2020) suggested that the smiling face
revealed theoretically important variations for RMS range from the
rational expression together with the signs of frustration and anger.

This establishes that smiling face is perhaps the most appropriate
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facial element. The unhappy appearance upon the RMS range of the
labial area was higher than same variable reported on the overall
facial area. (291,

Erasmus et al., (2020) stated that there’s no clinically
based important variations in the average extent and intensity of the
expressions. [, Highest resemblance involvement, however, had
the greatest smile tone. The difference in the interpretability of the
expressions in terms of magnitude among the two genders wasn't
really important with the exception of the maximum smile, but it
was also reported that even the gesture of the lip purse exceeded
interpretation.

According to Ritschl et al., the analysed results of 3D
development were conveniently feasible and helped us to create an
optimized 3D data set for the growing midfacial area. 2. Highly
accepted method to capture image with various technologies and
equipment for accurate, effective, secure and minimally - intrusive
3D authentication has been found to be more useful which is well
defined in the literary works.

CONCLUSION
This study will illustrate the various devices and software

available to evaluate the facial expressions by assessing their
accuracy and applicability. The study will examine the changes in
facial expression in Class 1 molar relationship, and open doors for
prospective studies to evaluate facial expressions in other conditions
as well. Our study will aid in improving and expanding the use of
such devices and software in clinical practice, academics, and
research.

Ethical approval and dissemination
The study protocol is prepared according to the

Declaration of Helsinki 1964 and its later amendments. All
participants signed written informed consent and departmental
research committee. This result of the study will acknowledge the
potency of VR-based physiotherapy to evaluate the facial expression
using Azure Kinect in adults with class 1 molar relationship and will
be published in a peer-reviewed journal and presented at an
international conference. After the analysis is complete, the data
will be deposited safely in the DMIMSU database server and the
findings will be released. The participants of the study and the
DMIMS University, who will finance this work, will have access to
the analysis’s key results.

Participant’s consent and confidentiality
The principal investigators will get implied consent of the

participant and one witness with signature verification on a written
document with privacy evidence. However, in case of the need to
disclose or share details for the report, the participant's permission
will be obtained with absolute anonymity guarantee.
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