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Abstract

The use of computer vision in healthcare is constantly growing and the
application of these techniques in the context of physical rehabilitation can
bring great benefits. In this work, a software architecture was proposed which,
with the use of computer vision techniques, aims to assist in the treatment and
remote diagnosis of patients undergoing physical rehabilitation. The architec-
ture was developed to allow the system to be used on computers and mobile
devices. In the proposed system, the user with a professional profile can
register and prescribe exercises for their patients according to the treatment.
Users with a patient profile can view and perform the exercises that were
prescribed for them in the application, relying on the application’s help to
visually assist them with proper execution. A field research and a qualitative
assessment were carried out in order to verify the usability and effectiveness
of the application from the users’ point of view, with a positive reception.
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1 Introduction

Practicing physical exercise is extremely important for a good quality of life.
Studies show that sedentary people are more likely to develop cardiovascular
diseases such as stroke, in addition to musculoskeletal diseases, associated
with bone, joint and/or muscular disorders, such as arthritis, osteoarthritis,
osteoporosis, among other diseases [1]. When developing diseases such as
those mentioned above, physiotherapy and rehabilitation are possible treat-
ments that these patients can undergo. The use of technology has helped the
improvement of many areas and, in the area of health, it is already possible
to observe great advances. Regarding rehabilitation, the use of technologies
such as computer vision, which assist in the treatment process and diagnosis
of patients, are highly relevant.

Rehabilitation systems that use computer vision rely on gesture recog-
nition techniques to detect the patient’s movements and from there collect
information to assist in treatment and diagnosis. The system proposed in this
article has as its main objective to provide tools that use computer vision
resources to promote rehabilitation and individual assessment of patients
remotely. The focus of this article is to bring forth a tool that provides an
interface that adapts to the devices most commonly found in patients’ homes,
namely computers, smartphones and tablets.

1.1 Motivation

To carry out physiotherapy and physical rehabilitation, without the help of
any application, patient and professional need to be physically present in the
same place. These patients are often elderly or people with limited mobility.
Interruptions and postponements of treatment may result from patients’ need
to commute to clinics and offices.

Although there are tools and applications that enable remote rehabil-
itation, many of them impose restrictions on the type of sensor used to
capture the patient’s movements. Some tools do not have data analysis
capabilities or do not provide feedback to physiotherapists. Those that even-
tually have all the necessary resources are expensive, making their use
unfeasible.

Currently, digital devices such as notebooks, tablets and smartphones are
very accessible and a considerable part of the population uses them on a daily
basis, making it unusual to find someone who does not have access to at
least one these devices. Applications that can run on multiple devices have
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a great advantage, as we can take advantage of the functionalities of these
applications anytime, anywhere.

1.2 Objectives

The main objective of this work was to develop a system to enable the remote
assessment of patients undergoing physical rehabilitation, with feedback
to the physiotherapist responsible for the treatment. The proposed system
detects the user’s body gestures, being able to capture relevant data for the
rehabilitation process, such as the angle of the movement performed and the
number of repetitions.

A system was developed to allow healthcare professionals to monitor
patients remotely. Also, for the patient, a graphic system that provides visual
cues indicating whether the proposed exercises were performed correctly was
developed. In this way, the system proposed in this article will provide safety
and convenience for the professional and the patient who, in turn, will be able
to perform the tasks at home or in a safe place. The professional will evaluate
the patient, providing the necessary guidance so that the treatment is carried
out correctly and efficiently.

The contribution of this article is twofold. Firstly, a software architecture
was proposed that integrates a graphical system to assist patients in carrying
out prescribed exercises. The second contribution is related to the accessi-
bility of this proposal, as it focuses on low-cost devices, especially mobile
devices.

1.3 Methodology

Initially, a bibliographical survey was carried out with the purpose of verify-
ing which methods and libraries would be most viable for the development of
this project. This bibliographic survey also aimed to identify and understand
the functioning of other applications that make use of computer vision and
technologies to assist in the rehabilitation process.

Experimental studies were conducted after completing a preliminary
version of the system. Qualitative analyzes were performed with the aim of
validating the usability and functionality of the system. Experimental tests
were conducted on the application and forms were made available to collect
information about the volunteers’ experience. Through testing, we obtained
data that made it possible to analyze the effectiveness and future usability
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of the application. Part of the suggestions made throughout this experimen-
tal study have already been incorporated into the system presented in this
article.

2 Related Work

There are several works in the literature with proposals similar to the one
presented in this article, the main ones being discussed below.

The work presented in [2] proposes an immersive virtual environment
that can be applied to remote collaboration and physical activity training.
The framework uses multiple cameras that are strategically positioned. The
48 cameras used capture images of human users in 360° and are connected to
a computer that performs a 3D reconstruction of the users’ entire bodies and
renders their images in virtual space, allowing remote users to interact. In a
study carried out by the researchers of this work, the movements of a Tai Chi
teacher were recorded, which were previously made available to a student in
training. While the student practiced the movements in real time, the system
rendered the student’s images on the screen, allowing him to see himself
and the teacher. The study demonstrated that the use of this technology
improved the learning of physical movements. One of the difficulties with the
technology used is the speed of 3D reconstruction and the need for powerful
and efficient hardware to perform the functions.

In [3] the authors propose a system to assist patients and professionals
in remote physical rehabilitation. In the proposed system, it is possible for
the patient to perform the exercises prescribed by the physiotherapist, with
the help of a RGBD camera (Microsoft Kinect), to capture the movements.
The system detects and evaluates the exercises performed through the DTW
(Dynamic Time Warping) algorithm, which compares the execution of the
exercise performed by the patient with a reference of the correct exercise
present in the application database. In the comparison, the algorithm ignores
the execution time and, therefore, the patient’s execution time does not
interfere in the comparison and evaluation of the assertiveness of the exercise.
Through system configuration, the patient can choose to only perform one
of the exercises, without the need to pre-select which exercise would be
performed. In this configuration, the algorithm detects which exercise in the
database is closest to the one performed to make the comparison. The system
uses gamification techniques, such as star scores and levels, which the patient
can achieve by filling an experience bar according to correct executions, in
order to stimulate the patient and keep him always motivated to perform the
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prescribed exercises and ensure adherence to physiotherapy in this remote
mode. The system’s feedback is immediately displayed on the screen to the
user and then the results are sent to the physiotherapist to assess the patient.
Tests were carried out regarding the performance of the algorithm, as well
as the usefulness and ease of use of the system. As for performance, the
algorithm proved to be fast, regardless of the number of joints detected in
the exercise. The need to use RGBD equipment, such as Kinect, is one of the
limitations of this proposal.

The work proposed in [4] makes two main contributions. The first is
a modular neural network divided into two modules. The first module has
the function of detecting the execution of physiotherapeutic activities. The
second module has the function of measuring and evaluating the assertiveness
of the execution of these activities. The second contribution is the increase in
data from the database used by the neural network mentioned above. The
proposed system involves the patient performing a series of physical therapy
exercises, while their movements are captured by a standard camera. From
there, the OpenPose library is used, which is capable of capturing the joints
of the human body. By capturing the joints of those performing the activity,
kinematic data is also collected and the angles when performing the exercise
are calculated. This data is stored in the database for testing and training.
This way, the database is constantly updated with new information, aiming to
train the measurement module. The detection module, in turn, identifies the
execution of the exercise, receives the angles and associates them with the
corresponding exercise in the database. The measurement module evaluates
the accuracy of the execution according to the angle data considered correct
in the database and then the responses and corrections are displayed to the
user. In an experimental study, a database was built and the detection and
measurement modules were trained, obtaining an accuracy of approximately
90%. No qualitative analysis was carried out in this study nor was a system
available to test the application.

At [5] we have a telemedicine tool to assist in the remote rehabilitation of
patients who have suffered a stroke. The tool uses an open variant of the DTW
(Dynamic Time Warping) algorithm to identify and classify the correctness of
exercises performed by the patient. The objective of the proposed work is to
have a tool that can automatically identify the exercise performed, in addition
to classifying and evaluating the execution without the need for the patient to
pre-select the exercise that will be performed, with the system being able to
identify the moment in which the patient starts and ends the execution. This
functionality in the tool aims to promote greater accessibility for patients who



884  Daniel Muller Rezende et al.

have the most impaired cognitive and functional abilities, as can occur with
people who have had a stroke. A RGBD camera was used to detect patients’
movements. To classify and evaluate the assertiveness of the exercises, the
system compares the exercise performed with the same reference exercise
correctly performed by the physiotherapist. In order to test the tool, a user
was monitored while performing a routine of 3 physical therapy exercises.
The experimental results showed that the algorithm is efficient, identifying
and evaluating the exercises correctly.

More and more people have become sedentary and exercise less, and this
can often lead to greater problems such as obesity and other diseases. Moti-
vated by this statement, in [6] a cyber-physical system is presented to measure
and analyze the physical activities performed by the user. The application
uses a holographic virtual trainer to guide the user in performing exercises
and can be controlled by voice commands and gestures. It has features
such as detecting the beginning or end of a series of exercises, measuring
the duration, number of repetitions, measuring the deviation of the exercise
performed based on configuration rules and displaying information about the
environment the user is in so that they can better adapt the environment to
perform the task, if necessary. The system uses 3 RGBD cameras to detect the
user’s movements and Microsoft Hololens, which is a mixed virtual reality
device so that the user can visualize the system. For the CO2 and temperature
environmental sensors, the smart and private open source sensor station was
used. The system also requires a high-performance computer to process the
data. When the entire system is connected and online, a RGBD camera will
detect and collect information from the user’s face and movements and the
environmental sensors will collect information about the user’s environment.
The collected information will be sent to the workstation, which will receive
and process the information and display it on Microsoft Hololens to the user.
Thus, the user can view their avatar and the holographic virtual trainer, taking
advantage of the system’s functionalities.

With the aim of assisting doctors and physiotherapists in recognizing their
patients’ gait movements in the remote rehabilitation process, we have an
application proposed by [7]. The function performed by the application is
divided into preprocessing and classification. In the first stage, the patient’s
movements are captured by video using common RGB cameras. With the
StarRGB technique, captured videos are transformed into RGB images and,
to reduce computational cost, the images are resized. In the second stage,
through the proposed algorithm in a convolutional neural network and base-
line models using transfer learning, movement classification is performed.
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The algorithm receives as input the images resulting from the first stage,
extracts information from the images and classifies which exercise was per-
formed. The system proved to be efficient, reaching an average accuracy of
99.64% over the six classes of movements analyzed.

Among the related works mentioned above, we can highlight [3] as the
most similar to the one proposed in this article. As the main differences, we
can mention the fact that in our system the user must perform the exercise
prescribed by the healthcare professional, and not a random exercise. The
system will check whether the execution of this specific exercise is correct,
within the parameters specified by the professional. Our system also does not
require an RGBD camera (like Kinect), but rather a simple monocular camera
like a webcam or smartphone camera. The article presented in [4], despite
using libraries similar to those used in our architecture, does not present an
application for general use and does not focus on mobile devices. We believe
that the possibility of using smartphones and tablets makes the usability and
reach of the system proposed in this article much broader, facilitating the
adoption of our proposal in real case scenarios.

3 Fundamentals

3.1 Computer Vision

Computer vision is an area of computing that aims to enable machines and
computers to understand the world around them through images, normally
obtained through a camera. The idea is to simulate human vision by allowing
computers to analyze, interpret and extract information from images and
videos. This information can be used to make decisions or to generate relevant
data for a future application.

The concept of computer vision is broad and its application is possible
in various sectors. Studies and applications that use computer vision in the
areas of medicine and rehabilitation have allowed healthcare professionals to
obtain better assessments and more accurate diagnoses of patients.

3.2 PoseNet

To perform pose estimation, computer vision techniques that detect bodies
in images and videos are used. In this project we use PoseNet, which is
a monocular relocalization library [8]. The library employs an end-to-end
trained convolutional neural network that, from a monocular image (RGB),
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Figure 1 Main joints of the human body (key points) that are detected by PoseNet. Available
at [9].

can regress to a pose with six degrees of freedom of the camera in relation to
a scene, that is, it can perform image recognition.

To train the neural network, two techniques were used: an automated
method of labeling data using structure from motion to generate large sets
of pose regression data from a camera; and transfer learning that trains a
pose regressor. Training starts from a network pre-trained on large image
recognition datasets, like a classifier.

The library can detect the main human joints in a video or image,
which are called key points, such as shoulders, knees, elbows and wrists,
as illustrated in Figure 1.

For the most part, pose detection systems require hardware with great
computational power and/or specific equipment to be processed in real time.
An advantage of using PoseNet is that any individual with a basic notebook
or smartphone can run the application and obtain a pose estimation.

3.3 Exercise Characterization

This section will present the exercises that compose the database of the
proposed system, details on their execution and precautions during the move-
ment. The entire description of the exercises was carried out by health
professionals who collaborate in our project and has been added in this
section for completeness.



A Computer Vision-based Architecture for Remote Physical Rehabilitation 887

Our system provides some exercises for the upper limbs, such as lateral
raises and shoulder presses with dumbbells, which are performed in the
frontal plane. The dumbbell lateral raise consists of shoulder abduction
and scapulothoracic upward rotation. According to [10], the main muscles
recruited in shoulder abduction are the deltoid with emphasis on the acromial
portion and the supraspinatus.

According to [11], to perform the lateral raise with dumbbells, the indi-
vidual must place themselves in an orthostatic position, feet shoulder- or
hip-width apart, with knees slightly bent, torso erect and look straight ahead.
With your arms at your sides and a dumbbell of the same weight in each hand,
you should raise your arms to shoulder height, performing an abduction.
Next, you must return to the starting position of the movement. During
execution, it is important to observe the cadence of the movement, adapt
the load and not fully extend the elbows. To avoid common mistakes such
as leaning the trunk and performing additional movements in the spine, it is
necessary to maintain good posture, activating the core muscles. Furthermore,
it is important not to go beyond the shoulder line to avoid subacromial
impingement.

The seated dumbbell press is a multi-joint exercise that consists of
shoulder abduction, scapulothoracic superior rotation and elbow extension.
These actions, according to [10], have as their primary motor the deltoid and
supraspinatus muscles, serratus anterior, trapezius (descending and ascending
part), triceps brachii and the anconeus, respectively. According to [11], for its
correct execution, the individual must analyze the seat so that the thighs are
approximately parallel to the ground and the feet are firmly on the ground.
Subsequently, you should hold the dumbbells pronated and, with your elbows
facing the ground, perform shoulder abduction and elbow extension, pushing
the dumbbell upwards, until you reach the desired repetitions.

The proposed system also provides exercises for the lower limbs: hip
abduction, free squats, sumo squats and side squats.

Hip abduction is an exercise performed in the frontal plane and its move-
ment consists of moving the lower limb away from the midline of the body.
The main abductor muscles, according to [10], are: gluteus medius, gluteus
minimus and tensor fasciae latae. Hip abduction can be done with shin guards
or on devices, both in lateral decubitus and in an upright position, as presented
in the application. In this case, its execution consists of abducting the hip to
the greatest possible amplitude, without tilting the trunk. Afterwards, return
to the starting position, repeating continuously according to the professional’s
prescription. It is necessary to keep the core muscles activated to avoid
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compensations and tilts of the trunk as well as accentuation of the lumbar
curvature.

The squat, in turn, is a multi-joint exercise and occurs in the sagittal
plane. Osteokinematic movement consists of hip and knee extension, as well
as plantar flexion. Therefore, according to [10], the main muscle groups
involved are the gluteus maximus, hamstrings, posterior fibers of the adductor
magnus, quadriceps and triceps surae, in addition to the core stabilizing
muscles. According to [11], its execution consists of placing your feet hip-
and shoulder-width apart, pointed slightly to the sides, so that your knees
are aligned with your feet. In this position, the hips and knees are flexed as
far as possible and with the greatest possible amplitude, without losing the
natural curvatures of the spine. Afterwards, you must return to the starting
position and perform repetitions continuously. Some necessary precautions
are maintaining the positions of the feet and knees, not allowing them to
move towards the midline of the body, keeping the trunk erect and the natural
curvatures of the spine, as well as not lifting the heel off the ground.

The squat has some variations and ways of implementing loads, one of
them is the sumo squat which consists of a variation where the feet are more
abducted and pointed laterally forming a 45° angle. In this variation, the
hip adductor muscles are in a more favorable position for their action and
thus increase their recruitment. Another variation of the squat present in our
system are the side squats, which consist of a unilateral performance in which
the feet are further apart than the hip line. In this way, the body moves to one
side, through hip abduction, promoting weight transfer and knee flexion up to
approximately 90°, while the other leg remains extended. Subsequently, you
must return to the starting position and repeat the movement, alternating the
segment uninterruptedly until the proposed series is completed.

4 Proposed System

In this paper we present a web-based system that aims, through computer
vision techniques, to allow the remote assessment of a patient undergoing
physical rehabilitation by a professional, in an efficient and safe way for
both the patient and the person responsible for their treatment. The main
flow of the system consists of allowing the prescription of exercises by
healthcare professionals, followed by the execution of these exercises by
patients, capturing these executions through a camera. In this way, the system
is capable of processing images of the exercise, validating correct execution
and notifying the responsible professional.
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4.1 System overview

The software architecture built for the development of our solution is com-
posed of a front-end developed in javascript and a back-end developed with
tensorflow pose-detection 2.0, tensorflow tfjs-backend-webgl 3.19, mysql
2.18 and other auxiliary libraries. An overview of our system can seen in
Figure 2.

The proposed system has login and password authentication for access
and has 3 types of users: administrator, professional and patient. When regis-
tering in the system, every patient is linked to a professional, also registered,
who will monitor them. The system allows the patient and the professional
responsible for them to exchange messages and feedback regarding the
exercises. The main activities for the two major user profiles can be seen
in Figure 3.

When prescribing an exercise for the patient, the professional must fill
in data such as number of executions, correct angles for each exercise and
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execution time. This way, each exercise can be prescribed and targeted to
each patient in a unique way, considering their problem and needs.

The administrator is the user responsible for managing the system and
can perform functions such as viewing exercises and users registered in the
system, registering new users and linking patients to a specific professional.
In the system, users with a professional profile can view the patients linked
to them, view patients’ exercise lists, check exercise performance status and
information, and prescribe new exercises.

Users with a patient profile will be the final customers of the system.
These users are able to perform activities such as viewing and editing their
personal data, viewing their respective exercise lists and executing them.
When choosing to perform the exercise, the patient is redirected to the
execution screen, as illustrated in Figure 4.c. On this screen, it is possible
to view the data of the exercises indicated by the professional for execution.
In the image captured by the camera, the application can identify, in real
time, the joints of interest for a given exercise. In this way, when the patient
performs the exercise, the system identifies and displays on the screen the
angles of the movement and whether a complete and correct execution was
carried out, in accordance with the proposed exercise and the information
for performing the exercise prescribed by the professional. The application is
able to validate the execution of the exercise and return to the screen whether
the exercise was completed correctly or not.

If the system is used on a mobile system, the interface is automatically
changed so that the number of runs and the number of completed sets
are more easily seen from a distance. The system displays different inter-
faces whether the view is in landscape or portrait mode, as can be seen in
Figures 4.a and 4.b.

The system has visual cues that indicate whether the exercise was per-
formed correctly. These visual cues are presented by a representation of
the main joints that make up the human body, connected by lines. When
in a resting position, these visual cues are represented in blue while the
green color indicates that the exercise has reached the desired amplitude, as
illustrated in Figure 5.

5 Experiments and Evaluation

In order to test and evaluate the usability and functionality of the system, from
the users’ perspective, and verify the application’s potential to help patients
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Figure 5 Exercise in resting position (a) and in the desired amplitude (b).



892  Daniel Muller Rezende et al.

and professionals, a qualitative evaluation was performed together with a field
research.

To conduct this assessment, participants used the system and then
answered a questionnaire with questions about their profiles and the expe-
rience they had with the system. A total of 23 individuals with ages ranging
from 18 to 40 years participated in the evaluation. We had the collaboration
of students from a Physical Education course in our institution and also from
graduated professionals, 14 people with complete higher education and 9
with incomplete higher education. The professional and patient profiles were
chosen for the participants at random. Of the total number of participants
in the evaluation, the test profiles were divided into 3 professionals and 20
patients. For both profiles, participants were registered in the system and
received the following instructions.

* Professional: The participant’s login and password were made available
along with a manual for using the system, taking into account the
professional’s profile view. The participant was instructed to access the
application with their pre-registered login and password. Upon entering,
the user should access the registration page and register some patients,
prescribing 2 exercises for each of them and then, after the patients
have completed the exercises, check whether the exercises had been
completed correctly.

* Patient: For this profile, in addition to the pre-registration of the eval-
uation participant, 2 exercises were also prescribed in advance. The
participant’s login and password were also provided along with a manual
for using the system. The participant was instructed to access the system
and perform the 2 exercises already prescribed, following the number of
executions, angles and number of sets.

After carrying out the previous practical steps, a form with 9 questions
was made available. There were characterization questions such as age,
gender, level of education and, if they had higher education (complete or
incomplete). The other questions were related to the user experience with
the application. The Likert scale was used, which is commonly used in
questionnaires for opinion and satisfaction surveys, with response options
ranging from “strongly agree” to “strongly disagree”.

The remaining questions in the questionnaire were as follows: Based
on the instructions given, the system was easy to use; Considering the
system’s proposal, motion capture has acceptable accuracy; With due prior
instructions, the system can be used at home without the physical presence of
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an instructor on site; If widely used, the system has the potential to combat
sedentary lifestyle.

At the end, an open-ended question was included, where each participant
could describe their opinion on which part of the system could be improved.
The results of the questions regarding the participants’ experience with the
system are illustrated in the graphs in Figure 3. It is observed that 95.7%
rated the system as easy to use based on the instructions given, while only
4.3% disagreed . With answers ranging from ‘“agree” or “strongly agree”,
87% of participants agreed that the system has acceptable accuracy for
capturing movements, 4.3% disagreed, and the remainder responded that
they “neither agree nor disagree”. Given the statement that with due prior
instructions, the system can be used at home without the physical presence of
an instructor on site, a higher percentage of positive and favorable responses
to the application was also obtained, with 69.5% in answers between “agree”
or “strongly agree”. It was noted that participants were in favor of the
application to combat sedentary lifestyle, if it is widely used. Only 8.7%
disagreed with this statement, while 43.5% agreed and 39.1% strongly
agreed.

In the open-ended question, suggestions were given by the participants
and some of them have already been implemented in the version of the system
presented in this article as described below:

* Inclusion of some type of sound or beep when reaching the ideal angle
during execution, specially when using mobile devices;

* In the application, when performing the exercise, the patient can view on
the screen the angles and key points that the system identifies on their
body.

* When reaching the correct angle, the visualization of these key points
turns green, signaling that the correct angles have been reached.

* We understand that in addition to visual signaling, audio signaling with
a beep will really offer better assistance to the patient, especially if the
screen used by the patient is small.

The only suggestion not yet implemented is related to the inclusion of
voice support to guide the execution of the exercise.

Some participants reported difficulty in getting the system to record
the execution of the exercise. In some cases, observing the participants’
execution, it was possible to notice that they had some limitations in their
execution, such as executing too quickly or performing the movement without
the arm being correctly extended. In the cases mentioned, the execution was
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Figure 6 Qualitative evaluation results — Answers given by participants regarding their
experience using our system. Caption: SA = “Strongly agree” and NAND = “Neither agree
nor disagree”

not incorrect, but small details were making it difficult for the application
to identify the execution. Furthermore, some participants reported that in
some exercise series, the execution of one side was captured first in relation
to the other side, requiring, in some cases, the participant to perform more
repetitions to count the series as complete.

5.1 Other Experiments

By invitation, our system was used as support in the course FEF056 (Biome-
chanics) by professor André Calil, where a demonstration of the system
was carried out. The professor highlighted the system’s potential for various
applications, including FAEFID laboratories. One student was willing to test
the system in class (Figure 7) and the others’ impressions about performance
and possible improvements were collected for analysis.



A Computer Vision-based Architecture for Remote Physical Rehabilitation 895

Figure 7 Photograph taken during a software experiment, an action carried out in collab-
oration with professor André Calil in the Biomechanics course at the Faculty of Physical
Education.

6 Conclusion

This work presented a web-based software architecture that, through com-
puter vision techniques, allows individual remote assessment of patients
undergoing physical rehabilitation. By accessing the application, a profes-
sional can prescribe exercises for a specific patient. This patient will be able
to perform, in the application, the prescribed exercises with the movements
being captured by a camera. The application is capable of assisting and
guiding the patient regarding the correct execution of the exercises, dis-
playing and indicating the correct angulation and also counting the series
performed. Finally, through the system, the professional can evaluate and
provide feedback to the patient.

The development of the system and the capture of movements through the
camera was supported by the PoseNet library, a convolutional neural network
capable of detecting the main joints and human movements through a camera.

To assess the usability of the system, a qualitative evaluation was carried
out with professionals in the field of Physical Education. In this experimen-
tal study, 23 individuals used the application with patient and professional
profiles. The system was well accepted by participants, with the majority
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considering it to be an easy-to-use system with good potential for combating
a sedentary lifestyle.

Future work intends to expand the testing of the system with real patients
and test other motion capture models.
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