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[Abstract]

As the K-POP industry continues to grow in the global market, the importance of choreography
originality and copyright protection is increasing. However, existing methods of recording choreography
primarily rely on videos and documents, which have limitations in systematic preservation and
protection. To address this issue, this study aims to develop an Al-powered system that automatically
analyzes and converts K-POP choreography into a dance notation format. In this study, video frames
are extracted as images, and Pose is utilized to capture poses from each frame. These poses are then
sequentially arranged, similar to musical notation, to systematically represent the choreography.
Additionally, emotion icons are incorporated into the notation to visually convey the emotional
expressions of the movements, making interpretation more intuitive. Through this research, we aim to
develop an Al-based automated dance notation system, providing a structured approach to recording and

preserving K-POP choreography while contributing to the entertainment industry.

» Key words: K-POP Choreography, Artificial Intelligence, Dance Notation, Pose Estimation,
Choreography Documentation
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I. Introduction
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II. Preliminaries

2.1 K-POP Choreography Copyright
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* Multjple responses 92 choreographers surveyed in July 2024

* Data: Korea Choreography Copyright Association

Fig. 1. Choreography Copyright Status
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2.2 Pose extraction algorithm
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III. The Proposed Scheme
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Fig. 5. MMPose of OpenMMLab(HKUST)

Fig. 4. MMPose of OpenMMLab(HKUST)
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Table 2. Mouse Calibration for light gun
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Table 3. Process of MediaPipe Algo

rithm for Test

st Descripion Function
Create the frame folder

1 The program checks if the prepare_frame_

. folder()

frame1 folder exists.
Extract frames from video The

2 program extracts images from | extract_frames_
dance.mp4 every 0.5 seconds and | from_video()
saves them in the frame1 folder.
Load images The extracted

3 images are loaded and resized | load_image()
for processing.
Apply MediaPipe Skeleton
Detection Each image is

4 processed using MediaPipe Pose | mediapipe_skel
to extract skeleton landmarks, | eton()
which are drawn on a blank white
background.
Display images in pages The

5 original and skeletonized images | load_images(),
are displayed side by side in | show_images()
pages of five images each.
Navigate through pages The user

6 can press 'n' for the next page, | next_page(),
'p' for the previous page, or 'Esc’ | previous_page()
to exit.

IV. Experiment and analysis
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Table 4. MediaPipe Argorithm
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Table 5. Process of MMPose Algorith
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m for Test

Descripion

Function

Initialize MMPoselnferencer
Set up model and weights

MMPoselnferen
cer()

Extract Frames from Video
2 | Capture frames at specified
intervals and save them

extract_frames_
from_video()

Perform Skeleton Inference and Save
3 | Detect and draw thicker skeletons
on extracted frames

draw_thicker_skel
eton_and_save()

Display Skeleton and Original Images

file input

4 . display_images
Visually compare the results play_images()
Main Execution .

5 . main()

Execute all steps sequentially
Run the Program if name o
6 | Execute the script with the video ;ain -
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Fig. 6. Dance notation for K-Pop of Copylight
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V. Conclusions

B oo A = K-POP 0k2o] AIAME B3 9 JAAl ol
71% HOH&% AHIo] $ioh ABAS(AD 7l A 2
= A AARC
@t %i“* o AOlM Fast

A Qlch. 22yt X K-POP QR
o thst A& B ojulsiy, o]2 AR R 7|25}

+ 2ot & A= ol
= d Rz tojelg 7t
02 9tpe oty Hef2 A|PAstst, 744 ofolEg =
PFsstl she Al2Re Motst
/\l- EIJ C'}q 7]1:]]— o]—:l 71; ul
2E310], GAN RS AU 55}
2H AR AAA P A B

Q
J,'l
e
>,

[ >
H ol
rlo
N
P
1o
oR

o]—DJ R gAs A L 3

o g2 uc} el AYY 4 ol Yoz 28
% It o2l 7]4e K-POP 9H9o] A5 MBE 7
S5}, AR A9 olRE AFEO2 WEshe o Jlofat
4 olon, ¥ og 889 22 ARY WP} 7}
1 Zo|ck. ARl 0.2, K-POP Alle] AR Tl
So1R A4gol TRIA] QI L3N aFRT AA 1A
2 spyE|n o). 22 K-POP 9Hpo] AR Het

27478 HlGH HAAA e d”olt. & Aol AA

ﬂﬁé Eio}— 1

Ho 3l ¥ A
il

£
i) T
il 5’ H
K

rot
ol
—

=

0

%% 7ot HH* LWOW Tﬁ% ot 523 Tls
£35] MediaPipe @ MMPose?t 742 = AZ dya|&
S 2eslol 54 BAo) AR R, Y BAS
ol AN 58S et ol2fqt 7]es0] ZE o
K-POP ¢H5-0] | o
d
3
o,

He)

O

ol ol 22512

2% olacizg e wart



24  Journal of The Korea Society of Computer and Information

E5t, Al 250] 3k olo]elS Apdstel tiekt S0l
o et g ol i, AARE ¢ = 2
& Zolck. AR Als) T D BE /)52 Jatste] A

o=
Alo] Uelg Bt B8O B 4 P YL AT

oolct. £t A9 O TF SAlo] gt A2
o] P} | BN HolAl ol i it
o] Wasich. Azle] B2S 53] AHgalel AgE 54

REFERENCES

[1] T. Sookhanaphibarn, S. Tingsabhat and W. Choensawat, "Utilizing
Self-Learning Software for the Acquisition and Exploration of
Standard Dance Notation Fundamentals in Krabi Krabong Arts
Education," 2023 IEEE 12th Global Conference on Consumer
Electronics (GCCE), Nara, Japan, 2023, pp. 473-474, doi:
10.1109/GCCE59613.2023.10315458.

[2] Y. Tongpaeng, K. Nantapatsaran and P. Sureephong, "Interpreting
thai laban notation into ThaiDanceXML," 2018 International
Conference on Digital Arts, Media and Technology (ICDAMT),
Phayao, Thailand, 2018, pp. 173-178, doi: 10.1109/ICDAMT.2018.
8376518.

[3] M. Li, Z. Miao and C. Ma, "Dance Movement Learning for
Labanotation Generation Based on Motion-Captured Data," in
IEEE Access, vol. 7, pp. 161561-161572, 2019, doi: 10.1109/
ACCESS.2019.2951588.

[4] S. Kim and K. Lee, "Music-Driven Synchronous Dance Generation
Considering K-Pop Musical and Choreographical Characteristics,"
in IEEE Access, vol. 12, pp. 94152-94163, 2024, doi: 10.1109/
ACCESS.2024.3420433.

[5] R. C. E. Vicentilla, J. R. M. Castro, M. L. S. Victorino and J.
J. A. Rojo, "Print Magazine's Attributes and Relevancy in the Lens
of Filipino K-pop fans in Metro Manila," 2023 8th International
Conference on Business and Industrial Research (ICBIR),
Bangkok, Thailand, 2023, pp. 842-847, doi: 10.1109/ICBIR57571.
2023.10147429.

[6] Reporter Kim Yun-jong, "94% of K-pop music distributed in China
is copyright infringement", Dong-A Ilbo, doi:https://www.donga.
com/news/Culture/article/all/20120904/49092027/1

[7] Kim Joo-wan, Ko Eun-i, reporters, "My avatar's BTS dance, I'll
buy it with money... The era of 'choreography copyright' begins"
Hankyung Ilbo, 2024.11.04, doi: https://www.hankyung.com/
article/2024110495991

[8] V. S. P. Bhamidipati, I. Saxena, D. Saisanthiya and M. Retnadhas,
"Robust Intelligent Posture Estimation for an Al Gym Trainer
using Mediapipe and OpenCV," 2023 International Conference on

Networking and Communications (ICNWC), Chennai, India, 2023,
pp. 1-7, doi: 10.1109/ICNWC57852.2023.10127264.

[9] U. Solichah, M. H. Purnomo and E. M. Yuniarno, "Marker-less
Motion Capture Based on Openpose Model Using Triangulation,"
2020 International Seminar on Intelligent Technology and Its
Applications (ISITIA), Surabaya, Indonesia, 2020, pp. 217-222,
doi: 10.1109/ISITIA49792.2020.9163662.

[10] S. Hu, S. Cao, N. Toosizadeh, J. Barton, M. G. Hector and M.
J. Fain, "mmPose-FK: A Forward Kinematics Approach to
Dynamic Skeletal Pose Estimation Using mmWave Radars," in
IEEE Sensors Journal, vol. 24, no. 5, pp. 6469-6481, 1 Marchl,
2024, doi: 10.1109/JSEN.2023.3348199.

[11] X. Du et al.,, "MMPosE: Movie-Induced Multi-Label Positive
Emotion Classification Through EEG Signals," in IEEE
Transactions on Affective Computing, vol. 14, no. 4, pp. 2925-2938,
1 Oct.-Dec. 2023, doi: 10.1109/TAFFC.2022.3221554.

[12] A. Sengupta and S. Cao, "mmPose-NLP: A Natural Language

—_—

Processing Approach to Precise Skeletal Pose Estimation Using

mmWave Radars," in IEEE Transactions on Neural Networks and

Learning Systems, vol. 34, no. 11, pp. 8418-8429, Nov. 2023,

doi: 10.1109/TNNLS.2022.3151101

J. Nagata, H. Hanaizumi and Y. Watanabe, "A Method for

Predicting Plantar Pressure Using 3D Keypoint Coordinates

During Walking," 2024 SICE Festival with Annual Conference

(SICE FES), Kochi City, Japan, 2024, pp. 228-233.

[14] J. Docekal, J. Rozlivek, J. Matas and M. Hoffmann, "Human
Keypoint

[13

[t}

Detection for Close Proximity Human-Robot
Interaction," 2022 IEEE-RAS 21st International Conference on
Humanoid Robots (Humanoids), Ginowan, Japan, 2022, pp.
450-457, doi: 10.1109/Humanoids53995.2022.10000133.

[15] L. F. de Souza Cardoso, T. Shwandt and W. Broll, "pPose:
Synthetic Dataset for Human Pose Estimation in Microgravity
Environments," 2024 IEEE Conference on Artificial Intelligence
(CAI), Singapore, Singapore, 2024, pp. 1557-1562, doi:

10.1109/CAI59869.2024.00282.

Authors

M.S.

and Ph.D. degrees in Computer Science and

Byong-Kwon Lee received the B.S.,
Engineering from Hanbat, Hannam and
Chungbuk University Korea, in 2000, 2003
and 2007, respectively.

My main areas of interest are embedded systems, virtual and
augmented reality(VR.AR), and artificial intelligence(AI). The
field currently being studied is the construction of an
exhibition hall using virtual reality. It is a technology that
combines AI with cultural uniform restoration technology as

a future research field.



