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BCI(Brain-Computer Interface)[1,46,131 <137te] AZrolu Alg
Fgutoz AFHE FFAINE AL TIH o 7l AEY
HE oA AZste vhE ol AFEHE B ] wel 2z
FHEE = Aot Ay RE YFF g, 719 R Ax
zdsE AL vz Holtk ¥ $49Y /e 2174 A E(neuron)
2 FAHY U3, olHT AFZAEEL o8 FRAHY &FE
1A "71FQ ABE SAEA HeE dH olE FUA FAHE
o] Hto]tH17-18]. HolA EAsE HAEe ¥ FEAHH WA
23 ARE ¥t Jon HAFHA PPz FHE + ¢
AR Wi ¥ 75 A7 2 A FelA dy 29 Y2
o, @0 BCIY ATANAE F8&8HA 293 ot ‘
BCIY did a7 Uz ZdsA Ag"zn gon(1-16],
o x8e] 2472 vQd= 4y, A7] 29X ON/OFF, 9= Z=2
AR 2 AFE AAY BFH e A3 AHE ojFQh 1d
U BCIel 233 Exd £@37dE ol HER FEoIH 3
Adol & o8 A EAGEC Joh $AE gFE AFAZEH
e Ao 548 s Rel 4A gon EA JHd mE
Hyle] Byl A3 Yo s FEIHAAR gve otk w
g4 ABEE stRel & J7j2Fe HEsrdE fgiE aa
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oA ALEAEe] AR FAdstm FBEA LAY 5
AZE Y4oZ BCIE 73 BuA §v, Hde 7128 9
e =3 o)ele Ay A7t FUHE Dol e T AL
7:‘}?4"’4"’ FoH17-18]. H e F3] uFd A ol7] HEd] oA

FA 7158 W, d8 /A Fast Holr] 4 o)H3 Fo:
3‘]-4‘3 g3 wE3AU, E4sed 23E FUHAE 9]
Holgoh wetA olg g Fog B, AASs A% x=¥o) A%
Hol gt HZde AT FHL A% 24 AuY AL 254
&4 (Principal Component Analysis, PCA)¥ SgA4% 24
(Independent Component Analysis, ICA) S o3 371 A3
3.

oA FAE FTFT 1EY EAHA 2E3 ¥ wel 4y
A2 718 =F AAAC 93 o) F94 F
o|g EMGI14], 439 utsd 9% ECG,
°}:r‘—4 =2 gel ¢ EOGIBIS# #o] 54 mix BYES
Hetlle dEAA Fe 39 o) F 2 JAE A¥gArt 953
o2 TAANE F 93 4T dYS Yeleg AFE Y B
A 71718 Aosty] A% Ao Az 2N Abgo] 7He sttt

E d7dAe gdd % Aute 943 HEe whsge
H16], dHEZ ANZE QAL EFE £ e HHY vEYaS
TSRS X YEYI FAHL I IS AYe £ o

32

o e ol
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w3 B B AAE F2E AU o124 ERY S 2F
G AR o] 23Uy BA £E 4A 718 e A
dehe WA SRR F, 54 FHE o8 o U4

43 FUC T, o5 A7) A BANS BB Aol Aro) 2
g 73U 0@ BCI A=de FFAARD T dg 7]
719 Ao} As2H AE7bsEE g ALY A, 47 717
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2% 71 B TAEAY 5F 2RoY Ao A2¥ T &8€
F Qdth 53] A4S B 9FALE J7E 2A4E 5 UA9¥ T
AL B, A%y 2R T §8F0 TAVIEY 24 2 VdE
g Aol

2. 849 A+

BCI(Brain-Computer Interface)t = 3& 53 FAFEE A3
= UEHx #E 71&E T ojHF BCIY dE A7 =
yelg ghistA J3 Sl @A7A HgE 7oz 3= BCI
o AFE £F HAE o] £3 A7 EOGE ol 8% AT 47ds
o] AR

1991d 4 FHHTe YEWolpaw)ZFE L HAE o] &3
AFH 3de AME fFole AFPd AFFHY. ol G
ne £02 AFH AME $HclE FAE Fo2H e AA
g 4, 8 & 2 49 Byt

ezl aetzx Fule]l =P (Plurtschellen X+ 3%

ol &, B&Ae JlPglE Hug AFHoZ AT, AA Zed
< A% g Mg I dXHF T ok 19909 Zu
de 9F &8, QEF &1, drte, 39 2AYE 507 9
Aol Ha I ol FEIE AEH AFE AZFPR 19909
g Fulo] SolxE B4 W FAnezr FAFY 671 AL
A 239 FOaRes {3 53E FESE 47 2FE U
t}.
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e ALsdch FA vhE A5 Mee] B AFux
¢ F3 FAZTAARY dor Hgwon AFH TUgA
ANE 2AAA, F2AE o) BAE) AAE HSAE 4 9

& B ohiet Mz 2Asel AU FeAAA ¥ + At A=

EOGE ol&3 472 M, 828 39 g Al(Tecce)5L EOGE
z = ZEANE ALPG. o] A2 e o
29 o2 AP AT L BT o]E FFHA AFstd ol
$4 9 dof A HolE 2AFOZHN o £ ol g3d AFH
239 99 AN JHNE WRE N2doz AERAT £& &3
d o ANE g $HAYG €02 BeAE o)A e Bal
9 $AYL o459 AEASL ARHo) WA H= Aol
o o] 9= ZaAME 124 234 AEE & F ok
O A (Degermann)5& ¥ 2 7vadE o] g8 £ £F<
2 2RE HUE 323 LA} AFH Aold] AR
BE FILE F & 'Eyegazed A|2€E w5},
o] BCIYl tig A7 G&aA olFoA1 Qlom oln]
a, BF, QB FANE ojn] AAEC A A4 BUL B
I Y% S 3G WA BCIVlE 42 X 9&y =7
g A5 FBYS Aolstn Yrke oA By Zud
T7F 2834,

re o

3. 2" 74

2 A7 BHe ¥ YW 54 FHE o4dd HE ¥
Aoish FAE 71719 $FE AojsnR Bk WA, AEAE 7}
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24 se wHo o|Fas] AN AFHE s—ﬂ A3e JEHo
2 AT F uAE H18 §d o AEE s1SdT A
G 2Y5T M5E QAT Feos 43 AAY @ F 4o
AAPzPd QEANY, Boz ARFE o UL 28e B
oz WEP & Ao} A AL Atk oldF Axde S
Mo TR 2Y1F 2o

EEG Recording

]

Preprocessing

i

Recognition
&Classification

i

Output Generation

.. 3

Computer Display
{Direction Control Interface)

a9 1. A2" 74

Figure 1. Configuration of system

E dFdAME 54 FAE o83t A=dE 7RIS FH
9] ZFE eye blinking (eye opening and closure), eye
movement artifact, rectus spike, sweating artifact, muscle
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artifact 5 42 71A7} °“3‘r olgg g F Al AE=2 AT
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Y 2R3 £XE 2t 54 F9E 2487 959 ggd &
BE gEFHoZ IAANA HiEg 2434t ¥ IEL Xz
AR FL B AHA 229e dyezZ A EF AITuAYP
10-20system< ©| &3t 22 A Y Fpl, Fp2alide] A28 &
g F HaE s

PAN
1S
® @ © EEG Data Acquisition 4
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@ @ @} (Amp, A/D converter, RS-232)

e O 6
@ @ i @ @ Al, A2 : Reference (Ground)
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Figure 2. International 10-20 system and measured of the EEG.
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Atk 218 45 ¥ Z9<(Eye blinking)ol 9% #uel 4w
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Figure 4. Eye blinking and facial muscle signals
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A FEN /A ¢ngFS AT 2 44e oS
t}. Resilient backpropagation (Trainrp), Scaled conjugate gradient
algorithm (Trainscg), Powell-Beale conjugate gradient algorithm
(Traincgb), Fletcher-Reeves conjugate gradient algorithm
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Figure 6. Direction control system interface initialization
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I™ 7. A EE Agdeld A

Figure 7. System simulation state
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Figure 8. Wireless robot control by EEG with facial muscle signal.
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Mind control interface technology

for the military control instrument

Kim Eung-Soo

EEG is an electrical signal, which occurs during information
processing in the brain. These EEG signals have been used
clinically, but nowadays we are mainly studying Brain—Computer
Interface (BCD) such as interfacing with a computer through the
EEG, controlling the machine through the EEG. The ultimate
purpose of BCI study is specifying the EEG at various mental
states so as to control the computer and machine. This research
makes the controlling system of directions with the artifact that
are generated from the subject’s will, for the purpose of
controlling the machine correctly and reliably. We made the
system like this. First, we select the particular artifact among
the EEG mixed with artifact, then, recognize and classify the
signals’ pattern, then, change the signals to general signais that

can be used by the controlling system of directions.

Keywords : Mind control interface technology, EEG signals,

Brain—-Computer Interface
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