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@ BMI(Brain-Machine Interface)?|&2 ARC| AZITOZ QIH17|7| & BIAS XS 4 U=
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SIXQ| QIR QAASS XI5 | flet 7[E0IM ARSI, Hilmet
FICH LOFXtO} XIOHOIS O]

THE L AsHE X 0404 oZ sy

© % BMI7I22 QIBXIs, loT7I% STt H2510] YATIH, 22 5 F4717| Hof=ojo| 2]
g8 7102 7|ty

Qaa1. BMI 7|

Signal Acquisition Feature Extraction Feature Translation

A

o Control
signals . . :
° Brain—-Machine Interface signals

Replace Improve Restore

Feedback ‘ »
q ﬁ)u}ﬂa [ .

Enhance Supplement  Research tool

X &X Brain-Computer Interfaces, Principles and Practice, Oxford university press, 2012 '
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@ (") AR E= S22 HollM ELis M2 o, 27 59 MSE MUEYOR Hatsto,
Cifot o|R717|52 SMlot= 7= 20|

@ (H= EH) oM EUE ASE X517 ot YEHOR ko] M7|X HH20! HMT
(EEG: electroencephalography)E 0|&3tH, SH5 20 M2t 2&A(nvasive)2t HIEESH
(non-invasive)2 & 72
% O S0 M2t || 2E9| M2 FZH0| M 0[0|Hst= IMRICISY A7 [SHYM)LE fNIRS(7|s 22N

2271 0|8E= ERE Ao, BUMME HHE(EEG) 7[8te BMI 7|22 SAC2 MY

- (HEd BM) 2l &2 Soll F/E £0f H=(ECoG)0|L DIO|Z2E(LFP)S 0I4{51t

SOt =7 HAOLERIZE, | 249 YEO0] A1 F7|ZE AFS0| O F2 HAZOZ AIE

CEEE BMI) IO oiIE*ilé IQI% 2 £ (Scalp EEG)5t= Y4
e HOJRIX|2, ALBHO| ZHEISI0] 42517t 80|

Brain-penetrating
microelectrodes

quln surface
Electrodes )
Z )

5-300 puV

EEG J\/‘WﬁmNy\ <100 Hz

y 0.01-5mV
<200 Hz

% =X Nitish V. Thakor, Translating the Brain-Machine Interface, SCIENCE TRANSLATIONAL MEDICINE, 2013 '
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@ (ASXZ BMI) AFRXIL| H0flA LtQE ASZ BCI(Brain Computer Interface) A|AEIS S
HAZICE BAGI SiA Q| ZIE ARSI IEM W0 =M, BMIAAY 52 &Y

Q 13 3. 45X2% BCl Ty YUY 71X

Immediate ~ A
online Feedback Autocalibrating Adaptive BCI Framework
<
( ™,
Optimization Instance
) —— | oo .
Graz Online Classifier | Feature Reselection 1
BCI A !
—— | fIZzzzzziiii: ,
Trials : Classifier retraining 1
. |
S J
Raw EEG
. J

% =X Junhua Li, Bilateral adaptation and neurofeedback for brain computer interface system, IEEE Transactions on
Neural Systems and Rehabilitation Engineering, 2012
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@ (BMIAIAR 320) BMI AJARIO| HHES SHA1517| 95t SRDHS A2, SUHE
FE© BRI Yoz 1Y
*(EEG signal preprocessing) g M7, g, It 2 A7t MEd
**(Feature extraction) A|AEI0| AF2XIQ] 9| 2 MEHE O|S6H=0| AIRE & Q= HE =&

***(Classification) F&& Y2 S HIZOZ AIZXIQ| Q= 3 HEHEM 2t =&

Q@ 33 4. BMIA|AY

] )
i i T
H Preprocessing :
] ]
i H Feedback
: ' :
) ]
1 ! Feature H T
] . ]
Brain Activity = ; Extraction ;__ Command
Measurement i ! ] Translation
] ]
H Classification H
] L}
H :

% &X Sukun Li, Brain-Based Computer Interfaces in Virtual Reality, IEEE International Conference on CSCloud, 2017 '
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@ (AISX 23) BMI AIAH MS8S oids Hust Yu2|E1 CE, AZXIZIBMI
AAHO0| Q1457 | +12 HHE THES Wd6H0F 7ts

- RpMo| S} LHEE A2, H2f, 52 SO2 URRE LRI (Neurfeedback)2 S

BMI AIARO]| K813t S HE Ay
Q@ 15, FROEY e
Feedback loop enables learning
Frequency

adjustment

B

Cilent symptoms ~ Sensor
& feedback placement

L U in e
(O VA
N\ I VAl
hearing @\ NN
touch l
Feedback
Video Games Client
or Videos

Neurofeedback trains the brain’s ability to self-regulate by feeding back information on
selected EEG rhythms related to regulation.
The feedback is simple-the size of the picture of the speed of the game.

% &X BrainTrainUK, http://www.braintrainuk.com
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X3tz 7122 70 (2012)
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@ A7 A Star 97
THEE A AR JHe (2014)
THE (A Star A4, A7HE)
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@ 0I2 University of Minnesota ZTE0AlE 25AMK(Motor Imagery)* Q2 22&
=S M40l 22|10 Li2l= 22 784 (2016)

A=

* 23S YUY o HIfASHS 0010 2/%7|7|12 Mlofoks 7I&

@ I 8. ZEL Hof (O|UAEHHSL, 0]

@ 0|2 Facebook2 SZUEA(AR, Augmented Reality) X2 Sdlf, 22 1000{Z L
U= BMI7|[E2 7Y 5 (2017)

@ 72 9. Brain mouse (Facebook, 0]=)
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@ Cyberkinetics= 2153 Brain Implant, BainGateZ {510 ZRE A L 2ELS Azi0toz
Xof (2012)

@ 2@ 10. Brain implant (Cyberkinetics, 0|=)

@ MIT SEOME 220| A48t T BEXLO| HIHojA Lt EP(Error potentials)S O[&3HAT
Y20 R 2R J12E 2 USS YH (2017)
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@ SHOFH HFEIS | EDE 0|25t A|ZHX X122 HIAIGIECH, MAl 21459 SSVEPY|EL
AHE S JHL(2015)
% SSVEP(Steady-state visual evoked potentials): E&t FI}4=0| A|ZHE X120 XIAXOZ HISHH SHMSH= LIt
0|20l AFRAP} 11 Q= X228 AS0tE HitH

@ 327 14. H{Ip7|e Asa (3loty)
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@ UNIST H7El2 P300S 7[EHCR TV & 7HMAIZS HMlOjohs 7|22 HYsICH, @TSB
HTEI HAHI0 SLTAT|B 2REHAT| HIHOE MA 2=2 73 (201 7)
X P300 BCl: SH3 HE | Chat K20l #ES3H O 300 msec ZLAMA LAIGH 311 a1t Ikso] O KIS 0[23510]
siig A2 AEsls Y

@ 1= 15. 74 ®o{ (UNIST)
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@ KAIST GI7EI2 E23 3R TZHYO0IIA] Hybrid BMI 7|2 H|Of5H=E| 43 (2016)

@ 12 16. E2 Ho{ (KAIST)

@ @ALE RIS S5 XA MEHS Mo, AEH|A SHAS EAFE HAH O AARS 1L (2017)

@ 22 17. BAHO] (F)24)

Happy Life with
Brain Computer Interface

BRAINNO

e Measure Brain wave & Heart rate

e More Convenient & Fashionable
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»Neuralink is developingultra'ligh, bandwidth brain-

machine interfaceSt@@onnecthiimans and

computers.”

4

@ BMI7|&0] SHAE|HA HOIC| 4424 3 ME0| BHZI|30) CiH| TR
- =X ZTOAM 0= HRATIK| SIELX(0]| Thsl AtelX =2 S AIZ{5H0F o, 19| sid=S

LYXoP| fIet M, 7|&X HElZHER

12




2018 June vol.127

13

Q-7 1H dSHSE BMIZ|E

. 201485 SHAFETIARAE)(2014), DIHFRUIR, WSE, MASMUAL, BHEX|S

. 20179 D|2iRY7|E T2 03, 7 [S2H715(2017), =Rl

. =-ZRH AHEO0IABCY) 71& & i S82011), = EAS S

. 287|=(CT) M52|ZE: BCI7|258(2011), SI==H=X=2

. QEY X HEES 100 Ol 22(2013), SH=IEUINS

. RS FAEE (2012). HNE 7|8 L -AEE QIEH0|A 7|, SIEEASH|X| (HEISAN), 29(7), 47-55.

. Li, J., & Zhang, L. (2010). Bilateral adaptation and neurofeedback for brain computer interface system.

Journal of neuroscience methods, 193(2), 373-379.

. Vidaurre, C., Schlogl, A., Cabeza, R., Scherer, R., & Pfurtscheller, G. (2006). A fully on-line adaptive BCI.

|EEE Transactions on Biomedical Engineering, 53(6), 1214-1219.

. Wolpaw, J., & Wolpaw, E. W. (Eds.). (2012). Brain-computer interfaces: principles and practice. OUP USA.




