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SUMMARY

Using the possibilities provided by the technological infrastructure of the
21st century, many efforts are being made worldwide to archive and
preserve traditional dances, and digital archives are being created in this
context. As academicians of Sakarya University State Conservatory Turkish
Folk Dances Department, we are conducting a study on collecting Turkish
Folk Dances as digital data with motion capture technology, transferring
them to three-dimensional digital models and transforming these data into
educational materials. Within the scope of this study, the motion data of
six traditional dances from Sakarya Geyve region were collected with
motion capture technology, transferred to the designed three-dimensional
model and processed in Unity game engine to work in harmony with virtual
reality glasses. With this study, it is aimed to create a digital database of
dance data obtained from the source people and to eliminate problems
such as blind spots or missing movement details that occur in two-
dimensional image records used during the compilation of traditional
dances. It is thought that the educational material to be developed using
21st century technologies and interdisciplinary collaborations will radically
change the processes of learning and teaching folk dances and make dance
education more interesting with interactive applications.

REZUMAT

Folosind posibilitdtile oferite de infrastructura tehnologicd a secolului al
XXl-lea, se fac multe eforturi pe plan mondial pentru arhivarea si
conservarea dansurilor traditionale, context in care se creeazd arhive
digitale. In calitate de cadre didactice la Conservatorul de Stat al
Universitdtii din Sakarya, Departamentul de Dansuri Traditionale Turcesti,
efectudm un studiu despre culegerea Dansurilor Traditionale Turcesti sub
formd de date digitale prin tehnologii de captare a miscdrii, transferandu-
le in modele digitale tridimensionale si transformdnd aceste date in
materiale educationale. In sfera acestui studiu, datele de miscare a sase
dansuri traditionale din Geyve, regiunea Sakarya au fost culese prin
tehnologii de captare a miscdrii, transferate in modelul tridimensional



proiectat si procesate in motorul de jocuri Unity pentru a fi sincronizate cu
ochelari VR. Prin acest studiu, se doreste crearea unei baze de date digitale
de dans obtinute de la persoane-sursd si eliminarea problemelor cum sunt
punctele oarbe sau inregistrarea incompletd a miscdrilor, care apar in
arhivele cu imagini bidimensionale folosite in timpul culegerilor de dansuri
traditionale. Se crede cd materialul educational care va fi dezvoltat folosind
tehnologiile secolului al XXI-lea si colabordrile interdisciplinare va schimba
radical procesele de invdtare si predare a dansurilor traditionale si va face
educatia coregraficd mai interesantd, cu aplicatii interactive.
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INTRODUCTION

Traditional dances are performances that carry the historical memory,
cultural identity and common values of a particular community, usually performed
in social or ceremonial contexts and passed down from generation to generation.
Traditional dances, which we can see as moving archives carrying the historical
memory of the society, are not only an aesthetic heritage but also factors that
ensure the continuity of social memory. For this reason, it is of great importance
to preserve traditional dances and teach them to new generations.

One of the main characteristics of traditional dances is that they are based
on practical forms of transmission through observation and repetition. In many
institutions providing education in the field of traditional dance, the classical
method, which can be defined as show-and-tell, where the instructor and the
student are together in the same environment, is still used. In recent years, the
use of the possibilities provided by technological developments in the field of
communication in the field of dance has enabled a number of arrangements that
eliminate space and time constraints. Thus, dance, which can only be experienced
in the ‘moment’ in which it is performed, can be recorded and preserved, and can
be shown again at different places and times. This situation has reshaped the
classical face-to-face training model of traditional dances. Especially in recent
years, with the introduction of the internet and video sharing sites, traditional
dance images have spread globally, and even virtual trainings where traditional
dances are taught have been published. This has facilitated access to international
resources, enabling interaction with artists and instructors from different cultures
and enabling individuals to be included in a global learning network.

All these developments have encouraged conservatory academics like us,
who provide education in the field of traditional dance, to think in this field. In
addition to operating as art schools, it is inevitable that institutions providing
traditional dance education use the opportunities provided by these technologies
to protect and transfer cultural identity. Considering the 21st century students’
interactions with technology, some innovations should be made in the
understanding of education. Acting on the question ‘How can traditional dance
education conducted face-to-face at Sakarya University State Conservatory be
made more efficient?,” research has been carried out on different models in which
21st century technologies are used in the field of dance education around the
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world, and many sample applications have been identified. Some of these are as
follows:

Hachimura et al. (2004) created a prototype support system for dance
education and training with mixed reality technology and motion capture,
proposing a new technique that can be used in the field of dance education.

Thallman et al. (2008) created an E-Learning platform to provide a new
training method for traditional folk dances with a research project called Open
Dance, in which folk dances from different parts of Europe were simulated in 3D
and presented on the web. Within the scope of this project, five dances from
England, two dances from Bulgaria and one dance from Greece, which were
recorded and modelled in 3D in the studio environment at MIRALab at the
University of Geneva, were used as interactive educational materials over the
internet.

Chan et al. (2011), proposed a new dance training system based on motion
capture and virtual reality (VR) technologies and developed a prototype in which
a student can imitate the movement shown by a virtual teacher projected on a
wall screen. During the application, the student’s movements were captured and
analysed by the system and feedback was given to the student.

Another study was conducted at the University of Cyprus by Stavrakis et
al. (2012). At the beginning three traditional Cypriot male solo dances, the first
Antikristos  (mpwtog avtikplotdg), the second Antikristos (SeUtepog
avTikpLotog), and Zeimpekiko ({eiumeékiko), were recorded using motion capture
technology and the data was later processed to be taught through a mobile game.
The team, which has continued its work since the beginning, has created the
“Dance Motion Capture Database™ and the “Virtual Dance Museum?”, digital
platforms where dances can be archived and 3D models can be accessed. The
Dance Motion Capture Database currently contains 29 dances recorded using
motion capture technology. Stavrakis and his colleagues continue to work in this
field and make important contributions to the field of traditional dance.

In a study conducted by Hegarini et al. (2016) in Indonesia, data of five
traditional dances, namely Saman (Aceh), Cokek (Betawi), Yapong (Betawi),
Merak (West Java) and Incling (East Java), were collected using motion capture
technology to digitally archive traditional dances. Within the scope of the study,
it was aimed both to preserve the culture and to use it in different 3D models, and
it was emphasised that dance training method can be provided by integrating it
into motion capture-based education systems for further studies.

Another study by Chen et al. (2023) explored the potential of capture
systems in improving high school students’ dancing skills. The findings of the
study show that using a motion capture system and high-speed camera improve
dancers’ skills through self-practice, enhances the effectiveness of dance teaching
and incorporating these technologies into dance art is becoming necessary for
achieving peak performance.

1The link of the database: https://dancedb.eu/main#
2 The link of the museum: https://dancemuseum.cs.ucy.ac.cy/index.html
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Each of these studies is extremely valuable and necessary, and is an
important indicator of awareness about increasing the quality of education. Based
on this idea, the academics of Sakarya University Turkish Folk Dances Department
initiated a study with the idea of creating a digital archive and increasing the
quality of education with new technologies. Within the scope of this study, it is
aimed to obtain three-dimensional data of traditional dances using motion
capture technology, to process this data to prepare educational materials and to
open the created archive to be used in different disciplines. Thus, it is aimed to
provide the opportunity to observe the difference between the traditional and
classroom environment of dance by making the movement data obtained from
the source persons who are the performers and transmitters of traditional dances
available to the students. In this way, the students will be able to see first-hand
the traditional dance form taught in class and the choreographic arrangements
applied on stage, as well as the performance form in a traditional environment.
Suchwise, the data obtained from valuable source persons will be protected, each
student will be able to experience the performance of the source person, and the
data obtained will be available for use in later studies. This report has been
prepared to introduce the educational material that emerged during the
preliminary research process of the prepared project and to provide an idea about
the possible transformation in the field of education in the future.

FIRST CHAPTER: DEVELOPING THE STUDY

This study emerged during the preliminary research process of the project
“Digital Transformation of Turkish Folk Dances: Compilation, Archiving and
Education Model Creation,” which is being developed for “The Scientific and
Technological Research Council of Turkey (TUBITAK)- Scientific and
Technological Research Projects Support Program.”

This research initiated by Sakarya University Turkish Folk Dances
Department colleagues, prepared under the leadership of Umut Erdogan, is
conducted by Kerem Cenk Yilmaz, Giil Kaplan Ekemen and Semih Ozbilgi. Neslisah
Durgut and Berat Giileryliz, who are both masters’ students in the Turkish Folk
Dances Department, took part in the research and development process of the
project. Collecting motion data from the source person and transferring it to the
computer environment, supply of Motion Capture (X-Sense) Equipment and
software support were provided free of charge by Sedat Yilmaz, who works as
Sense4Motion Firm Sales Engineer. Volkan Uyanik, who works as a Freelance
Game Artist, was hired to carry out 3D model designing and its mapping with the
motion data. Writing general controller codes, applying data to VR environment,
integrating VR to Unity are done by Seyma Altiparmak (Bachelors Student -
Sakarya University, Software Engineering Department). User interface designing,
writing time codes, reconstructing 3D model and fixing errors are done by
Oguzhan Ergiin (Bachelors Student - Sakarya University of Applied Sciences, the
Computer Engineering Department).
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Fig. 1. Our project team

In this research, the Gyeve region in Sakarya Province was determined as
the pilot region for traditional dances since it is the region where our university is
located. Ahmet issever, who made great efforts in the compilation of the dances
of Geyve in Sakarya Province, bringing them into the field of folk dances and
staging them, was determined as the source person (Picture 3).
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Fig. 2-3: Sakarya Districts (Wikipedia), Ahmet issever (Writers’ Union of Turkey)

Ahmet issever was born in Tarakl district in 1944, and during his teaching
career, which he started in 1966 and finished in 1992, he organised folk dance
teams consisting of students in many schools where he worked. Ahmet issever, a
treasure who has devoted his life to the values of his city and his people, has tried
to carry the folk dances, traditions and customs, folk songs, and folk sayings of
Geyve region from the past to the future, and he has two books named Tarakli
Agz1 (Tarakl Dialect) and Geg¢misten Gliniimiize Tarakli (Tarakli from Past to
Present) in which he published his long years of work in this field.

igsever has been a great support to us in this project as a source person,
as he understands the importance of education in terms of protecting cultural
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heritage and transferring it to future generations and he is a person who is very
open to innovations. In the preliminary study process of the research, movement
data of six dances, namely Geyve Zeybegi, Karsilama, ince Hava, Kara G6zliim, Kasap
Oyunu and Konak Getirme, were collected from the source person. We would like
to thank Neset Cakir for accompanying our source person during the face-to-face
performance of these dances.

SECOND CHAPTER: PHASES OF THE STUDY

The educational material development process was carried out in five
stages. These stages are collecting data, processing data, synchronisation
process, creating educational material and pilot application.

Collecting Data

In this research, data collection was carried out with motion capture
technology. Different techniques such as optic-magnetic-mechanic
equipments can be selected according to the characteristics of the material to
be obtained in the motion capture process and the budget available. In this
study, X-Sense Magnetic System was preferred. The reason for this is that the
system is more accessible, low budget and allows the collection of sufficient
motion data for this phase of the research. In addition, the sensors used in the
X-Sense magnetic system are attached to the body with adjustable straps,
making it possible to use it for source persons with different body sizes.

In the magnetic motion capture system, small sensors (magnetic
receivers) placed on the person detect low-frequency electromagnetic waves
generated by the fixed transmitter in the system and measure their intensity,
direction and changes. Thus, the system uses the data detected by the sensors to
determine the position in space (x, y, z) and orientation (angle, tilt, rotation) of
the joint to which each sensor is connected. The data obtained are transferred to
the computer and monitored in real time in 3D environment through software.

Fig. 4-6. Front view, Back view, X-Sense Software Preview Screen
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In this study, a total of 14 sensors were placed on the source person: one
on the head, two on the shoulder blades, one on the waist, six on the arms above
the elbows, wrists and hands, four on the legs above and below the knees and
finally two on the feet (Picture 4-5). After the calibration process (Picture 7) of the
sensors is completed, the movements of the source person’s joints, position and
rotation data were recorded by means of these sensors (Picture 8).

Fig. 7-8. QR Code for Calibration Video, QR Code for Mocap Video

Processing Data

In order to process the data collected from the source person with motion
capture technology, firstly, a three-dimensional character was designed to
transfer the data. Blender software was used in the design process, and the
traditional clothes of the Gevye region were modelled on the ‘male base mesh’
body (picture 9-10), which belongs to the three-dimensional default character
created with the existing plug-in. The physical structure of the 3D model was
modelled with reference to the source person, but not copied exactly, and the
avatar (picture 11) was designed.

b\ A A

Fig. 9-11. Male base mesh, Designed 3D Model, Designed 3D Model

Synchronising Data
After the skeletal system was established with the Mixamo program, the Retarget
plug-in was used to follow the established skeletal system to the X-Sense skeletal
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system (Picture 12). With AutoRig Pro3, the equivalent of all bones on the
character was matched with the X-Sense bone data in the Retarget system
(Picture 12). Thus, the motion data obtained from the sensors were transferred to
the 3D model.

Fig. 12-13. QR Code for Establishing Skeletal System,
QR Code for Movement Matching

Creating Educational Material

The three-dimensional model matched with the movement data obtained
from the source person was transferred to the virtual reality environment. Oculus
Quest 2 glasses were used to transfer the designed 3D model to the virtual reality
environment and the user’s perspective was controlled via XR* Origin. The XR
Hands library was added to the program so that the user can use their arms on
the media player written in C#.%> In order to develop user interface interactions, XR
Plugin Management and XR Interaction Toolkit were downloaded to the Unity
game engine. Oculus Touch Controller and Meta Quest Touch Pro Controller
profiles were added for testing the product developed with Oculus Rift in
OpenXR. TextMeshProUGUI library was used for directives and some textual
expressions in the game engine.
In order to eliminate any movement and music incompatibilities that may occur
during the playback of the model, two separate delay codes were written for
movement and music, thus preventing possible animation slippage. By adding
different animator panels to the character, fluidity was achieved in scene
transitions. The obtained training material was tested, necessary corrections
were made and the training application for 6 dances was completed.

Pilot Application
At this stage, the prepared training material was tested by Berat Giileryiiz, who is
a master’s student in our department. Firstly, the functions of the buttons on the

3 Auto-Rig Pro is an addon for Blender to rig characters, retarget animations, and provide Fbx/Gltf
export, with settings for Unity, Unreal Engine, Godot
(https://superhivemarket.com/products/auto-rig-pro). AutoRig Pro integrates the reference
bones into the created rig. This makes the process more robust and ensures that you never lose
your reference bones.

4 XR (Extended Reality) is the combination of real and virtual worlds and human-machine
interaction.

5 C#, also known as C Sharp, is a programming language developed by Microsoft for .NET Technology
and designed to run systems widely used in areas such as website applications, desktop
applications, game creation, etc.
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Occulus Touch Controller were explained. The student was allowed to control the
functions of the Occulus Touch Controller buttons by wearing the Occulus Quest
2 virtual reality glasses.

Pilot Application

At this stage, the prepared training material was tested by Berat Giileryiiz,
who is a master’s student in our department. Firstly, the functions of the buttons
on the Occulus Touch Controller were explained. The student was allowed to
control the functions of the Occulus Touch Controller buttons by wearing the
Occulus Quest 2 virtual reality glasses.

oy el \ £ 3
Fig. 14-16. Functioning Occulus Touch Controller, Wearing Occulus Quest 2 VR
glasses, Berat Giilerytiz ready to test pilot application

The student played the prepared training material back and forth with the
help of the control panel, walked around the three-dimensional model and
watched the movement data from the angle he/she wanted, zoomed in and out
for the movement details he/she wanted to see, stopped and replayed it
whenever he/she wanted, and repeated it as many times as he/she wanted. As a
result, the student performed the dance, which he/she learnt by watching in the
virtual reality environment, simultaneously with the 3D model. Below, the camera
image taken during the performance of the dances named Karsilama (Picture 17)
and Geyve Zeybegi (Picture 18) by the student and the image flowing through the
student’s eyes in the virtual reality environment are seen side by side.

[=] i =]

Fig. 17-18. QR code for Karsilama QR code for Geyve Zeybegi
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CONCLUSIONS

Innovations brought by the digital age are reshaping the methods and
tools of traditional dance education. Many studies worldwide are being
developed on recording traditional dances with different methods, converting
these records into digital archives, and using the obtained data in different
disciplines, including the field of education. Inspired by these studies, we have
undertaken a preliminary study process to design the process of transforming our
local traditional dances into three-dimensional educational materials.

Some difficulties were encountered during our work. The most important
of these were financial difficulties. In particular, the supply of equipment required
for the use of technologies such as motion capture and obtaining technical
support for the software to be used requires a certain budget. In addition, three-
dimensional graphic modelling and matching motion data with this model is an
area that requires expertise, and since these tasks are carried out through service
procurement, high costs are involved. Necessary preparations are ongoing to
obtain financial support to solve these problems. In addition, we are trying to
establish interdisciplinary partnerships that will share our work in the fields of
three-dimensional modelling, animation, computer and software engineering.

During the preliminary research process, some details necessary for data
collection were postponed. For example, movement data of dances performed
opposite each other could not be determined as paired. Similarly, in Geyve dances,
rhythm is kept by playing spoons with hands, however, the glove equipment
required for hand movements has not been used yet due to high costs. Since the
study has a compilation phase, the high-tech equipment is likely to create tension
on the source persons. Another problem is the risk of losing valuable source
people who are getting older. All these problems mentioned constituted the
limitations of the study.

The strengths of our study are that it aims to create a database to be used
for different purposes in various disciplines and to make this database accessible.
With this educational material to be produced using high technology, the
processes of learning and teaching folk dances can be redefined. With motion
capture technology and interactive applications, dance education can be made
more interesting and interactive. The new teaching methods to be developed
with the use of motion capture technologies in folk dance education offer a new
perspective in terms of transferring traditional data first-hand in the most
accurate way. For this reason, it is important in terms of enabling the transfer of
information directly from the source to the student. By transferring 3D models
into virtual reality, this approach offers a strong and innovative perspective on
traditional dance learning and teaching. It has the potential to attract the interest
of younger generations, bring tradition bearers into the classroom environment,
and provide effective solutions for distance education contexts.

Besides, this project aims to preserve, teach and transmit traditional folk
dances that are part of our intangible cultural heritage, to create and share a
digital database collected through field researches and to offer a new perspective
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on traditional dance learning and teaching techniques through 3D models
transferred to the virtual reality by using the advantages provided by developing
technological conditions. This project, which is in the writing phase to be
submitted to TUBITAK, has not yet received any final support, but so far, 6
traditional dances from the Geyve region have been captured and the obtained
data converted into pilot training material. Also, a master’s thesis has been
prepared under the title of “Application of motion capture technology in the field
of Turkish folk dances, Sakarya/Geyve folk dances example” by Neslisah Durgut.

Such studies will enable many innovations to be realised in the field of
education in the future. The technical development processes of conservatory
students can be monitored more systematically through digital recording and
analysis systems. Measurement and evaluation systems in dance education can
be updated through three-dimensional movement analysis programmes, and
students can use these applications to receive feedback, correct their mistakes,
improve their body awareness and thus strengthen the individual learning
process. Through technology-supported simulations, students’ stage experience
can be increased in pre-performance preparation processes and can offer
significant advantages in predicting and correcting technical errors. Therefore,
the use of technology for conscious purposes and based on pedagogical
principles can offer a future that increases the quality of conservatory education
and diversifies artistic production.

TRANSFORMAREA DANSURILOR TRADITIONALE iN
MATERIALE EDUCATIONALE DIGITALE
TRIDIMENSIONALE: STUDIU DE CAZ ,,DANSURILE DIN
REGIUNEA GEYVE, SAKARYA”

Cuvinte cheie
Dans, educatie, interactiv, MoCap, Sakarya

INTRODUCERE

Dansurile traditionale sunt spectacole care reprezinta memoria istorica,
identitatea culturala si valorile comune ale unei anumite comunitati, de obicei
executate in contexte sociale sau ceremoniale si transmise din generatie in
generatie. Dansurile traditionale, pe care le putem considera arhive in miscare ce
transporta memoria istorica a societatii, nu sunt doar o mostenire estetica, ci si
factori care asigura continuitatea memoriei sociale. Din acest motiv, este extrem
de important sa pdstram dansurile traditionale si sa le predam noilor generatii.

Una dintre principalele caracteristici ale dansurilor traditionale este faptul
ca sunt bazate pe forme practice de transmitere prin observare si repetare. in
multe institutii care ofera programe de studiu Tn domeniul dansului traditional se
foloseste inca metoda clasica, pe care o putem defini drept ,,arata-si-spune”, unde
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instructorul si elevul se afla impreuna in acelasi mediu. In anii din urma, utilizarea
posibilitatilor oferite si in sfera dansului de progresele tehnologice din domeniul
comunicatiilor a permis aplicarea unor solutii care elimina constrangerile de timp
si spatiu. Astfel, dansul, care poate fi experimentat doar in ,,momentul” in care
este executat, poate fiinregistrat si pastrat, pentru a putea fi prezentat din nouin
locuri si timpuri diferite. Aceasta situatie a restructurat modelul clasic de predare
fata-in-fata a dansurilor traditionale. Mai ales in ultimii ani, odata cu introducerea
internetului si a website-urilor de video sharing, imagini ale dansurilor traditionale
s-au raspandit la nivel global si au fost publicate chiar si tutoriale virtuale cu lectii
de dans traditional. Acest aspect a facilitat accesul la resursele internationale,
facand posibild interactiunea cu artisti si instructori din diverse culturi si permitand
utilizatorilor sa fie inclusi intr-o retea globald de invatare.

Toate aceste progrese au fincurajat cadrele didactice universitare
specializate in predarea dansului traditional, ca noi, sa se implice in acest domeniu.
Pe langa activitatea lor ca scoli de arta, in mod inevitabil, institutiile care predau
coregrafia dansurilor traditionale folosesc oportunitatile oferite de aceste
tehnologii pentru a proteja si transfera identitatea culturala. Luand in considerare
interactiunile pe care le au cu tehnologia elevii si studentii din secolul al XXI-lea, ar
trebui intreprinse unele inovatii in intelegerea educatiei. Pornind de la intrebarea
,»Cum se poate realiza mai eficient predarea dansului traditional realizata fata in
fata la Conservatorul de Stat al Universitatii din Sakarya”, s-au efectuat cercetari
pe diverse modele in care se folosesc tehnologii ale secolului al XXI-lea in domeniul
predarii dansului in intreaga lume si au fost identificate multe aplicatii
exemplificatoare. Unele dintre acestea sunt prezentate mai jos:

Hachimura et al. (2004) au creat un sistem-prototip de sprijin pentru
predare si formare in domeniul dansului, cu tehnologii de realitate mixta si captare
a miscarii, propunand o noua tehnica utilizabila in domeniul studiului coregrafiei.

Thallman si colab. (2008) au creat o platforma de e-learning ca noua
metoda de instruire pentru dansurile traditionale prin intermediul unui proiect de
cercetare numit Open Dance, in care dansuri traditionale din diferite parti ale
Europei au fost simulate in 3D si prezentate pe web. In cadrul acestui proiect, cinci
dansuri din Anglia, doud dansuri din Bulgaria si un dans din Grecia, care au fost
inregistrate si modelate in 3D in mediu de studio la MIRALab la Universitatea din
Geneva, au fost utilizate ca materiale educationale interactive pe internet.

Chan et al. (2011) au propus un nou sistem de antrenament de dans bazat
pe tehnologii de captare a imaginii si realitate virtuala (VR) si au dezvoltat un
prototip in care un elev poate imita miscarea demonstrata de un profesor virtual
proiectat pe un ecran. In timpul aplicatiei, miscarile studentului au fost captate si
analizate de sistem, studentul primind ulterior feedback.

Alt studiu a fost realizat la Universitatea din Cipru de Stavrakis et al.
(2012). La inceput, s-au inregistrat trei dansuri traditionale cipriote barbatesti:
primul Antikristos (mpwto¢ avtixplotdg), al doilea Antikristos (8eutepog
avtieplotdg) si Zeimpekiko (eiuménino), folosind tehnologia de captare a
miscarii, iar datele au fost procesate ulterior pentru a fi predate printr-un joc pe
mobil. Echipa, care si-a continuat munca de la inceput, a creat Dance Motion
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Capture Database® si Virtual Dance Museum’ — platforme digitale unde dansurile
pot fi arhivate si se pot accesa modele 3D. Dance Motion Capture Database contine
in prezent 29 de dansuri nregistrate folosind tehnologia de captare a miscdrii.
Stavrakis si colegii sai continua sa lucreze in acest domeniu, aducand contributii
importante in sfera dansului traditional.

Intr-un studiu realizat de Hegarini et al. (2016) in Indonezia, date din cinci
dansuri traditionale, si anume Saman (Aceh), Cokek (Betawi), Yapong (Betawi),
Merak (Java de Vest) si Incling (Java de Est) au fost culese folosind tehnologie de
captare a miscarii in scopul arhivarii digitalizate. In cadrul studiului s-a urmarit atat
conservarea culturii, cat si utilizarea ei in diverse modele tridimensionale,
subliniindu-se ca metoda de predare a dansului poate fi utilizata prin integrarea ei
in sisteme de educatie bazate pe captarea miscarii, pentru continuarea
cercetarilor.

Alt studiu realizat de Chen et al. (2023) a explorat potentialul sistemelor
de captare in perfectionarea aptitudinilor de dans ale elevilor de liceu. Rezultatele
studiului demonstreaza ca folosirea unui sistem de captare a miscarii si a unei
camere de mare viteza Tmbunadtateste aptitudinile dansatorilor prin practica
individuala, creste eficienta predarii dansului, iar incorporarea acestor tehnologii
n arta dansului devine necesara pentru atingerea performantei de varf.

Fiecare dintre aceste studii este extrem de valoros si necesar si reprezinta
un indicator important al constientizdrii necesitatii de crestere a calitatii educatiei.
Pe baza acesteiidei, cadrele didactice ale Departamentului de Dansuri Traditionale
Turcesti al Universitatii din Sakarya au initiat un studiu cu scopul de a crea o arhiva
digitald si de a creste calitatea educatiei cu ajutorul noilor tehnologii. In cadrul
acestui studiu se urmdreste obtinerea de date tridimensionale ale dansurilor
traditionale folosind tehnologie de captare a miscarii, procesarea acestor date
pentru a pregati materiale educationale si deschiderea arhivei create pentru
utilizare Tn diverse discipline. Astfel, scopul este sa se ofere ocazia de a observa
diferenta dintre mediul traditional si din clasa al practicarii dansului prin punerea
la dispozitia studentilor a datelor de miscare obtinute de la persoanele-sursa care
sunt interpretii si transmitatorii dansurilor traditionale. In acest mod, studentii vor
putea vedea Tn mod direct forma de dans traditional predata la clasa si
aranjamentele coregrafice aplicate pe scend, precum si modul de executie al
dansurilor intr-un mediu traditional. Astfel, datele obtinute de la persoane-sursa
valoroase vor fi protejate, fiecare student va putea avea acces la interpretarea
persoanei-sursd, iar datele obtinute vor putea fi folosite in studii ulterioare.
Raportul a fost pregatit pentru a introduce materialul educational care a aparut
in timpul procesului de cercetare preliminara a proiectului pregatit si pentru a
oferi o idee despre transformarile posibile in domeniul educatiei in viitor.

6 Link-ul bazei de date: https://dancedb.eu/main#
7 Link-ul muzeului: https://dancemuseum.cs.ucy.ac.cy/index.html
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CAPITOLUL I: DEZVOLTAREA STUDIULUI

Studiul de fata a aparut in timpul procesului de cercetare preliminara al
proiectului ,,Transformarea Digitala a Dansurilor Traditionale Turcesti: Culegere,
Arhivare si Crearea Modelului Educational”, dezvoltat pentru ,,Consiliul pentru
Cercetare Stiintificd si Tehnologica al Turciei (TUBITAK) - Programul-Suport
pentru Proiecte de Cercetare Stiintifica si Tehnologica”.

La aceasta cercetare initiata de colegii din Departamentul de Dansuri
Traditionale Turcesti al Universitatii din Sakarya, pregatita sub conducerea lui
Umut Erdogan, participd Kerem Cenk Yilmaz, Giil Kaplan Ekemen si Semih Ozbilgi.
Neslisah Durgut si Berat Gllerytiz, ambii masteranziin cadrul Departamentului de
Dansuri Traditionale Turcesti, au participat la procesul de cercetare si dezvoltare
al proiectului. Colectarea datelor de miscare de la persoana-sursa si transferul
acestora in mediul informatic, furnizarea echipamentului de captare a miscdrii (X-
Sense) si asistenta software au fost oferite gratuit de Sedat Yilmaz, care lucreazd
ca inginer de vanzdri la firma Sense4Motion. Volkan Uyanik, care lucreaza ca
dezvoltator de jocuri independent, a fost angajat pentru a realiza proiectarea
modelului 3D si maparea acestuia cu datele de miscare. Scrierea codurilor
generale ale controlerului, aplicarea datelor in mediul VR si integrarea VR in
motorul Unity au fost realizate de Seyma Altiparmak (studenta la nivel licenta -
Departamentul de Inginerie Software al Universitdtii din Sakarya). Designul
interfetei utilizatorului, scrierea codurilor de timp, reconstructia modelului 3D si
corectarea erorilor au fost realizate de Oguzhan Ergiin (student la nivel licenta -
Departamentul de Inginerie Informatica al Universitatii de Stiinte Aplicate din
Sakarya).

Fig. 1. Echipa noastra de proiect

Tn acest studiu, regiunea Geyve din provincia Sakarya a fost aleasa drept
regiune-pilot pentru dansurile folclorice traditionale, fiind regiunea unde se afla
universitatea noastra. Ahmet issever, care a depus mari eforturi pentru culegerea
dansurilor din Geyve, Provincia Sakarya, introducandu-le in domeniul dansurilor
traditionale si punandu-le in sceng, a fost ales drept persoana-sursa (Imaginea 3).
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Karasu

Tarakh

Fig. 2-3. Regiunile din Sakarya (Wikipedia), Ahmet
din Turcia)

Ahmet issever s-a nascut in districtul Tarakli in 1944 si in timpul carierei
sale didactice, pe care ainceput-on 1966 si a finalizat-o 1n 1992, a organizat echipe
de dansuri traditionale formate din elevi in multe scoli in care a lucrat. Ahmet
Issever, un tezaur uman viu care si-a dedicat viata valorilor orasului si poporului
sau, a Incercat sa aduca din trecut n viitor dansurile traditionale, traditiile si
obiceiurile, cantecele folclorice traditionale si zicatorile din regiunea Geyve si a
publicat doud carti intitulate Tarakl Agzi (Dialectul Tarakli) si Ge¢gmisten Gliniimlize
Tarakli (Tarakl din trecut pana in prezent), in care a scris despre lungii sai ani de
munca in acest domeniu.

Issever a fost un sprijin nepretuit pentru noi in acest proiect, in calitate de
persoand-sursd, deoarece intelege importanta educatiei Tn ceea ce priveste
protejarea patrimoniului cultural si transferul acestuia catre generatiile viitoare si
este o persoana foarte deschisa spre inovatii. In procesul de studiu preliminar al
cercetadrii, au fost colectate de la persoana- sursa date de miscare din sase dansuri,
si anume Geyve Zeybegi, Karsilama, ince Hava, Kara Gézliim, Kasap Oyunu si Konak
Getirme. Dorim sa fi multumim lui Neset Cakir pentru ca a insotit persoana-sursa in
timpul interpretarii acestor dansuri.

CAPITOLUL II: ETAPE ALE STUDIULUI

Procesul de dezvoltare a materialului educational s-a desfasurat in cinci
etape. Aceste etape sunt culegerea datelor, procesarea datelor, procesul de
sincronizare, crearea materialului educational si implementarea pilotului.

Culegerea datelor

In studiul de fat3, culegerea datelor s-a efectuat cu ajutorul tehnologiei
de captare a miscarii. Se pot selecta diferite tehnici si echipamente, ca de pilda
optic-magnetic-mecanic, in functie de caracteristicile materialului care
urmeaza sa fie obtinut in procesul de captare a miscarii si de bugetul disponibil.
In studiul nostru am preferat sistemul magnetic X-Sense. Motivul acestei
alegeri este faptul cd sistemul este mai accesibil, mai putin costisitor si ne-a
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permis sa culegem suficiente date de miscare pentru aceasta etapa a
cercetarii. In plus, senzorii folositi in sistemul magnetic X-Sense sunt atasati pe
corp cu benzi ajustabile, ceea ce fi face utilizabili pentru persoane-sursa cu
diferite dimensiuni corporale.

In sistemul magnetic de captare a miscarii, senzori mici (receptori
magnetici) plasati pe corpul persoanei detecteaza unde electromagnetice de
frecventd joasa generate de transmitatorul fix din sistem si le mdsoara
intensitatea, directia si modificarile. Astfel, sistemul utilizeaza datele detectate de
senzori pentru a determina pozitia in spatiu (x, y, z) si orientarea (unghi, inclinatie,
rotatie) articulatiei la care este conectat fiecare senzor. Datele obtinute sunt
transferate catre computer si monitorizate in timp real in mediu 3D cu ajutorul
software-ului.

Fig. 4-6. Vedere din fata, Vedere din spate, Ecranul de previzualizare al X-Sense

In studiul nostru au fost plasati pe persoana-sursa un total de 14 senzori: unul
pe cap, doi pe omoplati, unul pe talie, sase pe brate deasupra coatelor,
incheieturilor si mainilor, patru pe picioare deasupra genunchilor si sub genunchi
si in final doi pe labele picioarelor (Imaginile 4-5). Dupa incheierea procesului de
calibrare (Imaginea 7) a senzorilor, miscarile articulatiilor persoanei-sursd, datele
de pozitie si rotatie au fost inregistrate cu ajutorul acestor senzori (Imaginea 8).

(=] [m] [=]

[=]

Fig. 7-8. Coduri QR pentru filmul de calibrare, pentru filmul de captare a miscarii

El

Procesarea datelor

Pentru a procesa datele colectate de la persoana-sursa cu ajutorul tehnologiei de
captare a miscarii, a fost proiectat mai intai un personaj tridimensional pentru
transferul datelor. In procesul de proiectare s-a folosit programul Blender, iar
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hainele traditionale din regiunea Gevye au fost modelate pe modelul de baza
tridimensional al unui corp masculin (Imaginile 9-10), care apartine personajului
tridimensional implicit creat cu plug-in-ul existent. Structura fizica a modelului 3D
a fost realizatd pornind de la persoana-sursa, dar nu copiata exact, si s-a proiectat
apoi avatarul (imaginea 11).

Fig. 9-11. Modelul de baza tridimensional al corpului masculin, Modelul 3D
proiectat, Modelul 3D proiectat

Sincronizarea datelor

Dupa ce s-a stabilit sistemul scheletic cu ajutorul programului Mixamo, s-a
folosit plug-in-ul Retarget pentru a coordona sistemul scheletic al avatarului cu cel
al persoaneireale realizat de X-Sense (Imaginea 12). Cu AutoRig Pro®, echivalentul
tuturor oaselor personajului a fost coordonat cu datele oaselor din X-Sense in
sistemul Retarget (Imaginea 12). Astfel, datele de miscare obtinute de la senzori
au fost transferate catre modelul 3D.

[=ly:S[m] | [m]y' [m]
¥ .
[=] [x]

Fig. 12-13. Coduri QR de stabilire a sistemului scheletic, pentru corelarea miscarii

Crearea materialelor educationale

Modelul tridimensional, corelat cu datele de miscare obtinute de la
persoana-sursa, a fost transferat in mediul de realitate virtuala. S-au utilizat
ochelarii Oculus Quest 2 pentru a transfera modelul 3D proiectat in mediul de

8 Auto-Rig Pro este o extensie pentru Blender care permite rigging-ul personajelor, retargetarea
animatiilor si exportul Fbx/Gltf, cu setari pentru Unity, Unreal Engine, Godot
(https://superhivemarket.com/products/auto-rig-pro). AutoRig Pro integreazd oasele de referinta
n rig-ul creat. Astfel procesul devine mai robust si garanteaza ca nu veti pierde niciodatd oasele
de referinta.
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realitate virtuald, perspectiva utilizatorului fiind controlata prin intermediul
conceptului XR? Origin. Biblioteca XR Hands a fost adaugata in program, astfel
incat utilizatorul sa isi poata folosi bratele pe playerul media scris in Do#'. Pentru
a dezvolta interactiuni cu interfata utilizatorului, XR Plugin Management si XR
Interaction Toolkit au fost descarcate in motorul de joc Unity. S-au addugat
profilurile Oculus Touch Controller si Meta Quest Touch Pro Controller pentru
testarea produsului dezvoltat cu Oculus Rift Tn OpenXR. S-a folosit libraria
TextMeshProUGUI pentru instructiuni si unele expresii textuale in motorul de joc.
Pentru a elimina orice incompatibilitati de muzica si miscare ce pot apdrea
in timpul redarii modelului, au fost scrise doua coduri de intarziere separate
pentru miscare si muzica, prevenind astfel posibile desincronizari in animatie. Prin
adaugarea unor panouri diverse de animatie personajului, s-a obtinut fluiditate in
tranzitiile dintre scene. Materialul de antrenament obtinut a fost testat, s-au facut
corectiile necesare si a fost finalizata aplicatia de antrenament pentru 6 dansuri.

Aplicatia pilot

In aceastd etapa, materialul de antrenament pregétit a fost testat de Berat
Glleryiiz, student masterand in departamentul nostru. Mai intai, au fost explicate
functiile butoanelor de pe telecomanda Occulus Touch. Studentul a avut
posibilitatea sa controleze functiile telecomenzii Occulus Touch purtand ochelarii
pentru realitate virtuala Occulus Quest 2.

o) B “x‘
Fig.14-16. Telecomanda Occulus Touch functionald, Purtarea ochelarilor de VR
Occulus Quest 2, Berat Giileryiiz gata sa testeze aplicatia pilot

Studentul a derulat materialul de antrenament pregatit Thainte sinapoi cu
ajutorul panoului de control, s-a deplasat in jurul modelului tridimensional si a
urmarit datele de miscare din unghiul dorit, a marit si micsorat detaliile miscarii pe
care dorea sa le vada, a oprit si a redat din nou imaginea oricand a dorit si a

9 XR (Extended Reality) este combinatia de lumi reale si virtuale si interactiuni om-masina.

'© Do#, sau do diez, este un limbaj de programare dezvoltat de Microsoft pentru .NET Technology
si proiectat sa opereze sisteme folosite pe scara larga in domenii ca aplicatiile pentru site-uri
web, aplicatiile pentru desktop, crearea de jocuri etc.
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repetat-o de cate ori a dorit. Rezultatul a fost ca studentul a executat dansul pe
care l-a invatat privind mediul de realitate virtuald, simultan cu modelul 3D. Mai
jos, imaginea surprinsa in timpul executdrii dansurilor numite Karsilama (Imaginea
17) si Geyve Zeybegi (Imaginea 18) de catre student si imaginea care se deruleaza
prin fata ochilor studentului in mediul de realitate virtuala sunt vazute una langa

[kl | =S e
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Fig 17-18: Coduri QR pentru Karsilama, Codul QR pentru Geyve Zeybegi

CONCLUzZII

Inovatiile aduse de era digitala remodeleaza metodele si instrumentele
implementate in studiul dansului traditional. La nivel mondial se dezvolta multe
studii pe tema inregistrarii dansurilor traditionale cu diverse metode, convertirii
acestorain arhive digitale si folosirea datelor obtinute Tn diferite discipline, inclusiv
in domeniul educatiei. Inspirati de aceste studii, am initiat o etapa preliminara de
studiu pentru a planifica procesul de transformare a dansurilor noastre
traditionale locale in materiale educationale tridimensionale.

Ne-am confruntat cu unele dificultati in activitatea noastra. Cele mai
importante au fost de facturd financiara. In special furnizarea de echipamente
necesare pentru folosirea tehnologiilor de captare a miscarii si obtinerea
suportului tehnic pentru software-ul folosit necesitd un anumit buget. In plus,
modelarea grafica tridimensionala si sincronizarea datelor de miscare cu modelul
este un domeniu care necesita experientd, si din moment ce aceste sarcini sunt
indeplinite de furnizori de servicii, apar costuri mari. Sunt in derulare pregatiri
necesare pentru a obtine sprijin financiar pentru rezolvarea acestor probleme. Tn
plus, Tncercam sa stabilim parteneriate interdisciplinare pentru colaborari in sfera
modelarii tridimensionale, animatiei, ingineriei calculatoarelor si programelor.

Pe parcursul procesului de cercetare preliminard, unele detalii necesare
pentru colectarea datelor au fost amanate. De exemplu, datele de miscare ale
dansurilor executate fata in fata nu au putut fi incadrate ca dansuri in perechi. La
fel, in dansurile din Geyve, ritmul se bate cu linguri tinute in maini, dar
echipamentul-manusa necesar pentru miscarile mainilor nu a fost inca folosit
datorita costurilor mari. Deoarece studiul are o faza de culegere, echipamentele
de Tnalta tehnologie vor crea probabil tensiuni pentru persoanele-sursa. O alta
problema este riscul de a pierde persoane-sursa valoroase care imbatranesc.
Toate aceste probleme mentionate au reprezentat limitari ale studiului.

Punctele forte ale studiului nostru sunt cd isi propune sa creeze o baza de
date utilizabila pentru diverse scopuri in diverse discipline si sa faca aceasta baza
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de date accesibila. Cu ajutorul unui astfel de material educational care se poate
obtine prin intermediul tehnologiei inalte, procesul invatarii si predarii dansurilor
folclorice traditionale poate fi redefinit. Cu tehnologia de captare a miscarii si
aplicatiile interactive, studiul dansului poate deveni mai interesant si interactiv.
Noile metode de predare care se pot dezvolta cu ajutorul tehnologiilor de captare
a miscarii In sfera dansului traditional ofera o noua perspectiva in privinta
transferdrii datelor traditionale direct, in cel mai exact mod. Din acest motiv, este
important in ceea ce priveste posibilitatea de transferare a informatiei direct de la
sursa catre student, aducand o perspectiva solida si inovatoare in tehnicile de
studiu al dansului traditional prin transferul modelelor 3D in realitatea virtuala,
atragerea interesului si atentiei generatiei mai tinere, mutarea persoanelor-sursa
n sala de clasa si luarea de masuri pentru situatii de educatie la distanta.

In plus, acest proiect isi propune s conserve, sd predea si s3 transmita
dansuri folclorice traditionale care fac parte din patrimoniul nostru cultural
imaterial, sa creeze si sa distribuie o baza de date digitala compilata din cercetari
n teren si sa ofere o noua perspectiva asupra tehnicilor de invdtare si predare a
dansului traditional prin modele 3D transferate in realitatea virtuala, folosind
avantajele oferite de dezvoltarea conditiilor tehnologice. Acest proiect, care se
afl3 in faza de scriere pentru depunere la TUBITAK, nu a primit inca sprijin final,
dar, pana acum, au fost captate 6 dansuri traditionale din regiunea Geyve, datele
obtinute fiind convertite Th materiale de antrenament pentru versiunea pilot.
Totodatd, Neslisah Durgut a pregatit o disertatie cu titlul ,,Aplicatii ale tehnologiei
de captare a miscdrii Tn domeniul dansurilor traditionale turcesti, exemplificate
prin dansurile din regiunea Sakarya/Geyve”.

Astfel de studii vor permite realizarea multor inovatii in domeniul
educatiei in viitor. Procesele de dezvoltare tehnica ale studentilor de la
conservator pot fi monitorizate mai sistematic prin intermediul sistemelor digitale
de finregistrare si analiza. Sistemele de mdsurare si evaluare din educatia
coregrafica pot fi actualizate prin programe tridimensionale de analizd a miscarii,
iar studentii pot folosi aceste aplicatii pentru a primi feedback, a-si corecta
greselile, a-si imbunatdti constientizarea corporala si a-si consolida astfel procesul
individual de Tnvatare. Prin simulari asistate de tehnologie, experienta studentilor
pe scend poate fi amplificata prin procese de pregatire anterioare spectacolelor si
poate oferi avantaje semnificative in anticiparea si corectarea erorilor tehnice.
Prin urmare, utilizarea tehnologiei in scopuri constiente si pe baza unor principii
pedagogice poate oferi un viitor care creste calitatea educatiei din conservatoare
si diversifica productia artistica.
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