Joumal of the KIECS. pp. 1353-1358, vol. 19, no. 6, Dec. 31. 2024, 1. 128, pISSN 19758170 | elSSN 2288-2189
R | htip:/ /clxdoi.org/10.13067/JKIECS.2024.19.6.1353

AREA) & 912418 93k KoGPT27]8F SSVEPE &85}
Mind Sentencer A]Z~HEl

*

oAd - AElg - uksl”

Mind Sentencer System using KoGPT2-based SSVEP for Intention Recognition

Seong-Taek Oh’ - Tae-Woong Seo - Seung-Min Park”

o
O

12

H-3FE QAE ] ~BCDE dof Foi7t e MUS 55 d +4e 235 Bolgith Mind Spellerghe=
BCI Al Z=§l2 ARRAE o Q1A 7]es Wrtske Sl o 588 AT AES =
o} 2 A5= Mind Spellers diit® o] ZA(LLM) 7€ S¢ste] 1 A5& 7
SSVEP 7|4 Mind Speller$} &H=o] 01 29 KoGPT-258 ZA33ro 24, 7]& Min
55 PYATE Ae HRE G o] AFE o] THE AT MAENA AAA)] =S Alwstast
o, 1o] ezt Sl AtgElA Eﬂ BE&A0lL Ge AT BTE AT 2 T
Age) E =FoA A oks Mind Sentencert 7155 Mind Speller2.th 67% 34w 4 AAEEE B

& Fe o A
Aok W Acke
d |

ABSTRACT

Brain—computer interfaces (BCIs) have shown promising results in assisting individuals with speech impairments. A BCI
system called Mind Speller has been used to evaluate user intention recognition skills while also helping people with speech
impairment. This study proposes a method to integrate Mind Speller with Large Language Model (LLM) techniques to improve
its performance. By combining SSVEP-based Mind Speller with Korean language model KoGPT-2, we aim to improve typing
speed compared to conventional Mind Speller. This study sought to provide practical assistance to individuals with speech
impairment and seeks the possibility to provide more efficient and accurate communication tools to people with speech
impairment. The Mind Sentencer proposed in this paper shows 67% improvement in sentence generation speed over the
conventional Mind Speller.
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s ¥ et 312 14.75
2 AdiY 1755 14.65
=3} 3 13.65 8.8
total time 2145 128
average 21.45 12.8
ZAtel 2
o] Aite= AR(A7|EFREAT) A

o7 FmAgAGe] AdE ol FYPH AT
9 (NRF-2022R1G1A1012554).

References

[1] L. Farwell and E. Donchin, “Talking Off the
Top Utilizing Event-Related Brain
Potentials,” Electroencephalography and Clinical
Neurophysiology, vol. 70, no. 6, 1988, pp.
510-523.
https:/ /doi.org/10.1016/0013-4694(88)90149-6

[2] O. B. Guney, M. Oblokulov and H. Ozkan,
"A Deep Neural Network for SSVEP-Based
Brain-Computer Interfaces," in IEEE
Transactions on Biomedical Engineering, vol.
69, no. 2, Feb. 2022, pp. 932-944.
https:/ /doi.org/10.1109/ TBME.2021.3110440

[3] U. Hoffmann, G. Garcia, J. Vesin, K.
Diserens, and T. Ebrahimi, “A Boosting
Approach  to  P300  Detection  with

1357



JKIECS, vol. 19, no. 06, 1353-1358, 2024

Application to Brain- Computer Interfaces,”
Proc. 2nd International IEEE EMBS Conference
on Neural Engineering, Arlington, VA, USA,
Mar. 2005, pp. 97-100.
https:/ /doi.org/10.1109/ CNE.2005.1419562

[4] D. Krusienski, E. Sellers, D. McFarland, T.
Vaughan, and ]. Wolpaw, “Toward
Enhanced  P300 Speller  Performance,”
Journal of Neuroscience Methods, vol. 167, no.
1, 2008, pp. 15-21.
https://doi.org/10.1016/j.jneumeth.2007.07.017

[5] T. Lee, T. Kam, and S. Kim, "A P300-Based
Hangul Input System with a Hierarchical
Stimulus  Presentation  Paradigm," 2011
International Workshop on Pattern Recognition
in Neurolmaging, Seoul, Korea (South), 2011,
pp. 21-24.
https:/ /doi.org/10.1109/PRNI.2011.20

[6] T. Wolf, “Transformers: State-of-the-Art
Natural Language Processing,” Proceedings
of the 2020 Conference on Empirical
Methods in Natural Language Processing:
System Demonstrations, vol. 2020, no. 1, pp.
38-45, 2020.
https:/ /doi.org/10.18653/v1/2020.emnlp-de

mos.6
[7] H. Zhang, H. Song, S. Li, M. Zhou, and D.

Song, “A Survey of Controllable Text
Generation Using Transformer-based
Pre-trained  Language  Models,” ACM

Computing Surveys, vol. 56, no. 3, pp. 1-37,
October 2023.
https:/ /doi.org/10.1145/3617680

[8] J. Li, T. Tang, W. X. Zhao, J.-Y. Nie, and J.-R.
Wen, “Pre-Trained Language Models for Text
Generation: A Survey,” ACM Computing Sur
veys, vol. 56, no. 9, pp. 1-39, April 2024.
https:/ /doi.org/10.1145/ 3649449

[91 J. Van Stegeren and J. Myéliwiec,
“Fine-tuning GPT-2 on Annotated RPG
Quests for NPC Dialogue Generation,” FDG
’21: Proceedings of the 16th International
Conference on the Foundations of Digital
Games, Article No. 2, pp. 1-8, October 21,
2021.
https:/ /doi.org/10.1145/3472538.3472595

[10] G. Yenduri, “GPT (Generative Pre-Trained
Transformer) — A Comprehensive Review

1358

on  Enabling  Technologies,  Potential
Applications, Emerging Challenges, and
Future Directions,” IEEE Access, vol. 12,
pp. 54608-54649, 2024.

https:/ /doi.org/10.1109/ ACCESS.2024.3389497

AE 24

2 MEH(Seong-Taek Oh)

20199 ~ @A A 2ZES
o8t} shR-A

¥ Aok ¢ BCI(H-HFH <l
EEo]x), x| 71785

MEf2(Tae-Woong Seo)

20199 ~ @A AW 2ZES
of s}t 8341
% ol < s e

el B = A e

Ht20l(Seung-Min Park)

20109 Ffstn A=A 7] w5k
5 Z9(FAh

20199 Fdista gl Azt
A7) el gabd 29
(Fhatah

20199~ A4 FA S 2TE oIt 2w
2022 ~ A sA SN ARXEFA T4l
2021 ~AA AAJATA T EFSIE

* PAlEok: e, FEdY, H-F5F

so] 2, 71 A8k





