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Introduction

N/

“* In this project, we design an interface that will make it easier for Multiple Sclerosis (MS) patients to perform exercises comfortabl
ensure their accuracy by simultaneously comparing these movements under professional motion tracking system. The goal Is to prc
convenient way to continue treatment for patients and experts. Through this interface, healthcare professionals can gain insight and fee
the accuracy of each exercise by comparing motion data on patients' movement with the associated activity template.

 Two main methods were used to collect visual data: OptiTrack and Mediapipe. These methods involve capturing data separately from \
Optitrack cameras. The collected data is then compared in an interface created using Python. This poster outlines the process of col
using these two approaches and highlights the integration of the resulting data into the interface for analysis.

Solution Methodology for MediaPipe

Solution Methodology for OptiTrack

Figure 2 Appearance of Movement with Figure 3 Movement for the Shoulder
Custom Markers In the OptiTrack Application

*+ The professional cameras used In the Optitrack Motion Capture
system are shown in Figure 1. Special markers are used for cameras
to detect motion, and these markers are illustrated in Figure 2.
Additionally, one of the recommended exercises for MS patients Is
shown In Figure 2. The Optitrack application detects motion through
markers, as seen in Figure 3, and provides position information in an
Excel file. By opening the Excel file in Matlab, the angle value is
calculated from the position iInformation and plotted after
normalization. The formulas for angle calculation and normalization
are presented In Figures 6 and 7. The graph obtained using
professional cameras with the Optitrack system is shown in Figure 8.

Results and Discussion

** The Iimage data obtained in Optitrack Is better due to the quality of the
cameras used. However, the cameras used are quite expensive to purchase
and install. For this reason, an interface was designed with the MediaPipe
application that will allow MS patients to do exercises comfortably from
home via webcam. The data obtained with two different cameras can be
seen In Figure 8. When we examine the Graphical Results, even though
the data is taken with different programs and cameras, it gives accurate
results enough to understand whether the movement was performed
correctly or how many times it was performed. At the same time, a simple
Interface that everyone can easily use and understand was designed, as
seen in Figure 4. In this way, MS patients will have the opportunity to
exercise comfortably from their homes.

** If cameras and similar applications are further developed in the future,
these technologies can be used not only for MS patients but also in the
treatment of other diseases in many areas.

éceks ncelikle kamera agisi oturma yeri n grece sekilde | )Oncelikle kamera aisi oturma yerini y:
90 ° olarak ayarlanr. 90 ° olarak ayarlanir. 90 ° olarak ayarlanir.

2)Oturma pozisyonunda iken eller belde konumuna getirilr. 2)Oturma pozisyonunda iken eller belde konumuna getirilr. 2)Oturma pozisyonunda iken eller uyluk kemigi Uzerinde serbest
konumuna getirilir.

3)Ekranda ki 'HAREKET1' butonuna tiklandiktan sonra 3)Ekranda ki 'HAREKET?' butonuna tiklandiktan sonra

kameranin aiimas beklenir. kameranin agiimas beklenir. 3)Ekranda ki 'HAREKET3' butonuna tiklandiktan sonra
kameranin aciimas beklenir.

4)Kameranin aclimasiyla birlikte kirek kemikleri birbirine 4)Kameranin aciimasiyla birlikte her iki omuz da dnden arkaya

yaklastirip 2'e kadar sayilip baslangic pozisyonuna geri getirilir. ~ daire ¢izecek sekilde (gerive dogru) cevrilir. 4)Kameranin aciimasiyla birlikte eller uyluk izerinde serbest iken
gévde dne dodru gevsek pozisyona getirilir, sonra yavasca

5)Hareket 10 kez tekrarlanir. 5)Hareket 10 kez tekrarlanir. gévde tam dik pozisyona getirilir, 3sn beklenir, baslangic
pozisyonuna geri dondlr.

6)Hareket bitiminde ESC tusuna basilarak hareket tamamlanir. ~ 6)Hareket bitiminde ESC tusuna basilarak hareket tamamlanir.

6)Hareket bitiminde ESC tusuna basilarak hareket tamamlanir.

Figure 5 Marke
During Motio

5)Hareket 5 kez tekrarlanir. I

Figure 4 Interface Appearance MediaPipe’s (

¢ The Interface shown In Figure 4 was designed with the
programming language. Mediapipe library was used In the interface
As seen In Figure 5, location data from Special Markers IS obtainec
the webcam.

downsample {w, 157 ;
downsample{>x, 15 ;
interp{x, 12027 ;
interp{w, 1267 ;
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ma»_ w=ma>{w D} ;
min__ w=min{w};
range=max_ %W —min_ w;
w_ normalized={w-min_vw )}/ rrange;
= normalized=x/max{time’} ;

Figure 6 Formula Used to Obtain Angle from Figure 7 DownSample, |
Image Data and Normalization F

*» Position data from Custom Markers is converted to angle value
formula shown In Figure 6. Before plotting the angle values, sub
and interpolation is performed with the formula shown In Figure 7 t
smoother graph. Then the Graph was normalized. This makes it
Interpret and better understand the results and ensures that the r
comparable and meaningful.
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Angle Versus Time Graph (OptiTrack) Angle Versus Time Graph (MediaPipe)
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~igure 8 Result Graphics Taken from Optitrack and Mediapipe

References and Acknowledgements

[1] https://kadakod.com/python-ile-grafik-arayuz-hazirlama-qt-designer/
[2] https://www.youtube.com/watch?v=mOKX8Gago0&list=PL dKrdVGpQ50ZSIOD CyYFT-iC

< This project was completed within the context of ELE401-401
Project courses in Hacettepe University, Faculty of Engineering, D
Electrical and Electronics Engineering.

»» \We thank Prof.Dr. Atila Yilmaz for their invaluable contributions t



https://kadakod.com/python-ile-grafik-arayuz-hazirlama-qt-designer/
https://www.youtube.com/watch?v=mOKX8Gaqo0&list=PLdKrdVGpQ5OZSlQDCyYFT-iOo1Qmfzl7Z
https://www.youtube.com/watch?v=mOKX8Gaqo0&list=PLdKrdVGpQ5OZSlQDCyYFT-iOo1Qmfzl7Z

	Slayt 1

