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stebd ool rh mEA B AFeAE Zd Al dFE3A ¢
ZuEh 200 FAHES dASE dEIFE AAF R EA39 O
Aoy FE, fAe 222 A 4 Y& 8L AL 9
g 7zARE A A

2. A9y

21. 239873

AUdA Z AdE dEE & U= $3 S A 959 A
ZAE Y3, 23 ARE 722 oo AP FAFAL A
AR e 1 AFAE <Table 1> 24},

22 Ago
@_w Be ARAA 73 o] Y Qe JEL FAls, B
o NFHL T 5 YE FAFFL FH0E AL AYPR
—% AAsAY, o AFE < Table 2> gt}
2.3. J¥A

7 AdER A% A4

9l Wt 1094 & 4082 o st
DY) B AAG AL

<Table3>3 Zt}.
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T noel A 108 Aoz 1A B F 78 AU

B 2SI 43 WEEARE AR =va 483
Ramanathano] AAIg AA ] 471 QA 7ts, 24,
tE, 3l olA ThermistorE 7FA 31 &3 3ot

@ HT AR AT RS MR L g A o FE3AAH.

Ts = [30F + 30M + 20T + 20W] /100

F: 7v, M: ¢, TioE, W 3t

Y- 9858 & - FEAZ 9% 579 dFg T

A AR AUYFE o Baleld AME o FAHSHU.

® F8H 747 : 29749 5842 ASHRAEY 753 3HEE A

R, MRS 494 HEE o839 10& v

ZA 3 A

H o

@

fo
e

4

<Table 1> Experimental condition in office environment

Temperature Relative humidity Air velocity
() (%) (m/sec)
Spring 24.0£0.5 50+0.5 0.45
Summer 25.0£0.5 60+0.5 0.50
Fall 25.0£0.5 60+0.5 0.45
Winter 22505 40£0.5 045
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< Table 2> Experimental clothing by season

Clothing ite Clothing
othing item
Season ne weight(g)
underwear + dress shirt +
Spring jacket + necktie + briefs + 1215

trousers + socks

underwear + half sleeved shirt
Summer . 729
+ briefs + trousers + socks

underwear + dress shirt + jacket
Fall + necktie+ briefs + trousers 1025

+ socks

underwear + dress shirt + vest +
Winter jacket + necktie + briefs + 1896
trousers + socks

25. A &A

APENE <Fig. 1> 2k JEAE AGRE Fgol} AU
FALe A RAEE x, AW AT AN YBIAES
S HHAT AP AU NBAE Y F AYeBg
Zolglx 7 3e ANE 2RASAT AN 2245 08 F2Y AF,
e, BRe, FRY 7Y, 987F 5¢ 2487 Aea 14
7 Bk ul 1020 78] 2489,
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MOmin.
|

@ 30 min.
|

®90min.
I .

@ 100min
|

D subject set up: wearing experimental clothes, attaching

sensors with tape, and taking rest for 30 minutes

@ start sensing: check sujective sensation, physiological

responses, and clothing microclimate at every 10 minutes for 1

hour

® terminate sensing,

< Fig. 1> Experimental procedure

<Table 3> Physical characteristics of subjects for experiment

@ sensor removing etc.

Season Height(cm) Weight(kg) Bo;l;;:(u ;,ff ce
Spring 172.7 68.2 1.76
Summer&Fall 173.9 68.2 1.77
Winter 171.8 67.3 1.74
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3. 43 ¢ u&

3.1. AA e A wkg

311 1%

T2 A AR LS YESE A0 QAo o B
HE #93E ¢ JE AEFJn & 5 g AHAE B9 gL
36.7~369T9 ¥4 ded, nLLe BE A =

\ RO Z Yeigth ol B dF9 ALE dAE0] AFRA O A] otA
L g W nHee FHSY] WE BT 4D Rez Y
oy 2838 941 44 ok AL & ASE oot ga
O& Rojglm Bz}

37

“’5’ 36.9
©
o
g

2 36.8

> 36.7

36.6

spring summer fall winter

< Fig. 2> Tympanic temperature by season.
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3.12. 94 Z ¥4 AR

Frgold grEde RN AA FHAFE YNNI AT
7R exg waH, i AT -JSH z4d4t & 8
o] #4HY TRYFFo] BolAM FF2o] 53], A FF
39 WRYFFo| Fastd WFo] wobrlrk( A, 1991 ol
4 5, 199). & 93 §7, g8, AA PN F T ¥
Wi, gd JRLe QA FFe) HEe FAUY LEE
2 QAe fAFe QRBFE FHE AA2A A A2
BHgel AEE Yehle AEJ 96, vdolrt A ENRE FH5

e AAENE Fosth( B, 1985). 1822 2 dTFAME
Aol AP NgozA HELE FAHHI oo I o ESF
o Bx g dotatant. 24 AddE 932& < Table 4> 2t

Table 414 BE ule} Zo] 7k FFL2& A7 3386 ~350
6T HAATHP<05). ol HAPAZF g HF-2o] 3443°C?:J_
o g HASA =re ReE YERct dAg IR 3¢
31.93 ~3454CH gl AR T, 3353CA H@A= HH A ‘—‘-77]
' Aoz dehgn. tiEHe 3ty Ipee 747 3187~3395T,
31.93~3278C¢ WHd I, APAE dH R 32937,
g5 2o] 3250CY W HAA =Zh A iﬂ’ﬂ?& TES A
87 9 E Al M HARA =7E JFLEE LES
Z 5 9 22¥e /M 8] dednn ¥ 7 %11:}.
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< Table 4> Skin temperature by season (unit : C)

The. Skin temperature Skin
parts of
human Season Mean t s.d. temperature
al
minimum | maximum in comfort
body
Spring 34.89+0.99 34.73 35.06
Summer | 34.80+0.92 34.65 34.96
Breast
Fall 34.00+0.70 33.88 34.11 34.43+0.90
Winter 33.94+0.35 33.86 34.03
Spring 33.81+0.86 33.66 33.95
Summer | 32.94+0.84 32.81 33.09
Thigh 32.93+0.99
Fall 32.72+0.79 32.59 32.86
Winter 31.97+0.39 31.87 32.06
Spring 34.37+0.58 33.98 3454
Summer | 33.70+0.71 3331 34.10
Arm 33.53+0.99
Fall 32.66+1.10 31.93 33.14
Winter 33.86£0.82 33.40 34.23
Spring 32.64+ 0.82 32.50 32.78
Summer | 32.27:1.16 32.08 3247
Leg 32.50+0.97
Fall 32.56+0.99 32.39 32.72
Winter 32.1310.85 31.93 32.34
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& Mee FA87) dsted BFxAQA 7L, V1, 7]
F, 2A 59 Ao ggste wgstn, YRoFe W 84
3 A se] dag =3 wAzMolgE oueA wh$ Fastth
Reo oHRH| &S Fatd ol ALY FF HR2

<Fig. 3>3 Zt} Ado] BE 48 A B FF PR
WEY e 308~346TTT Qo (), 1958), & ATFN B
#F DREe WMEWQ 3323 ~339C wmatd $evke G
PF AR AEW GB G ARG F& AL & F AN

2

34

33.8

33.4
33.2
32.8 * ' *

spring summer fall winter

w
[
[o>]

mean skin temp.

<Fig. 3> Mean skin temperature by season.
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- 240 -



32. 9EIF

HUZ d57Fe AAE R 71F A¥E 7 (nearest
environment)o| B2 QA v F23 Aot} E3 o] 9B
71FE 98 R F3Eu T F e, TES A A=)
HHeA Ao 4T Brl ol QFHA FHoY FPE
AME FYFES ¥4 F Ik

32.1. gE Y=

7 AL gEREEE <Fig. A 2 uig 2ok AHAE §
¢ gEHSEY] FFE 31.84~3280C Ut} o) W= FFoHy)
FQ JEYRE 31~33T9 ¥Yde &3s Aoz Yehgr) o8 -
WEEE HX7he] dAsica g8 AgAe] JBYL T Bx:
<Fig5>% 2t AH3A =2 o B Y5 PF& 325£1.3C
Rtk o2 B v LYY GAHEL F2JEI) T xR © =
2 25A AHsA =7e Aoz Yyt olzRE gl
HAE A8 TES AFY gt JE B2Ye oo 3 How
Atz €,
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<Fig. 4> Clothing microclimate temperature by season
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N = 433.00
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<Fig. 5> Distribution of clothing microclimate temperature in comfort
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322 B FE

<Fig. 6>& A2 B5UEe] FTAE YEd Aot AZE
JBNEEY HFAE 4284~6507%Ath )AL JFAS HH 3
A =2 g9 BYFEE < Fig. 7> 49.8£1241% < Ao 2 UE
3y} o] RS EFEI]EQ 40~60%} vl H B AT BF$7)
o W #H99 B RGFEAA dHeA =40 dRUgEE &
7d #Ho] A3, AEFFANAE JEYRXERTGE dEUFES}
o o33 SAHIEME, 1986). wEtA #ES AAE o #UE
o] g R Hdr] AsHE BAHY AA WEEREH
FEzHo] HHY] 28 BANEE F=E 2T 5 Uk 9
Bade deo] Fasdn & 4 ik

lin

summer fall winter

Mo

-~
=)

@
o

a
o

o
=)

w
=3

n
=3

clothing microclimate humic

=)

(=

<Fig. 6> Clothing microclimate humidity by season
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< Fig. 7> Distribution of clothing microclimate humidity in comfort
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Hoz BB o HFo2 sof MY IN Bad A
Aoy T8, 3730 222 48 4 & A% A @
NEZARE AT AL & AT BHOZ Stk doj7 ARE o
3% 2.

1. RRE 7hee] W2 o] 3443C, AY R L] A$E 3353C
AN APAE A =7E Ao velgh dEs s 3
0] 27 32937C, 3250C U AH3A Ak B HH g

& AZer] AHAE 2AB0] Y AYHRA = E AR LES
g0 £ £ Y& Bede AW oBe] Wt ¥ Yok

2. BT IFL WYL 3323 ~339CHeH, AJAE HF
T F-&0] 3355:063C HHA Ae W AHAA =7E Aoz Y
25742

3. gE7EE gEYRE 325:1.3TC, JEBUEE 498~1241% ¢
d JFA AHEA =zon, JEYWLEY A B¥E 3162~
3379 CHeH, B YEFEE 4255 ~67.49%% o}

2R LU $4S 9% 2Ee A% de o255t
AEIFHTG o £& 250N AFsA =728 B ne
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Distribution of clothing microclimate for

making comfortable military uniform

Kim, Yang-Weon

To get the basic data for making comfortable military
uniforms and to examine the distribution of clothing
microclimate, seasonal fluctuations of skin temperature, subjective
sensation, and clothing microclimate were measured from 10
males. The subject were questioned on thermal comfort in
experiment. Clothing microclimate temperature at breast, skin
temperature at four sites (breast, upper arm, thigh, leg), deep
body temperature at eardrum( tympanic temperature), and
subjective sensation were measured for an hour in the controlled
climatic chamber. The subjects felt comfortable when skin
temperature were recorded 3443C at breast, 33.53C at upper
arm, 329C at thigh, and 3250 at leg. Then mean skin
temperature was 33.5520.63°C. Clothing microclimate temperature
ranged from 31.2 to 33.8C, and clothing microclimate humidity
ranged from 49.80~52.41%. In the comparison of these results
with the microclimate of military uniforms, it needs more
insulation in clothing for military uniforms. It also says that
military uniforms should be made of the textiles which can

control humidity.

Keywords : military uniform, clothing microclimate
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Hupolgy, o2l Hate Yol F2 o]8Ho] $for} T
olgE Hdg o83 AFHIY FAFAY 7S A 4 9
i °l&4 BCI(Brain-Computer Interface)ol] tdt A7} 5y x
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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

7t &t

ot o

i o W
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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
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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}.

B igtel dAMN s PHARZAES AFAFA & v
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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]
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T7F 2834,
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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
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Output Generation
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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
artifact, pulse artifact, EKG artifact, movement artifact, human
artifact 5 42 71A7} °“3‘r olgg g F Al AE=2 AT
& Qe ARe dYsE AE T FAoth B 9A 53



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 &
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® @ © EEG Data Acquisition 4

(=

@ @ @} (Amp, A/D converter, RS-232)

e O 6
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- ag 2 ZAAZ w2 10-20 system L HH &F
Figure 2. International 10-20 system and measured of the EEG.
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Figure 6. Direction control system interface initialization
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Figure 7. System simulation state

I" 7L 499 Hd dolgd] HF Aol AEjolth AE
dolde AZEA HE olgl F Fo] Bojxle w3 Aol o]F 3}
A old Asrt #AsE AE A AL “HALT” A
oA 39 EAE S1AE/F 238 W STRAIGHTS A HI o] Ay
AAM S221%57t LAHE dF o2 WIS uvF I STRAIGHT &
Had7(). 2 79 Fpldt Fp2 AdeA BdAE w5 M35

T A9 olF WF¥Le oY 7b)g Zow oMlE ANFE Sl
$2—-82—-82—51—-81—-53—83-83-81 °]t};. o|HE Az wWe
=49 olF WL FARE JIFeE BYA, u — left —
down — right — stop — right — down — left — up — stop
3 Zo] FF3x, BAJ olBdE A JAE slFoz HW
up — left — left — left — stop — up — right — right — right
— stop F Zo] AU up , left , right FEHE 9
FE vt ¥ straight o '

-.261 -



A% S0l BAHE AE LAY )
3 gatach A% BAE AFY 22849
29} wAA 2 s—g 7k w4E W wge BHs oFa

AA HaE ol &3d AT A9 BIFE A

o]l R<olt),

oY 8 UgHEZ AEZE /A EEGY] 9% 4 25 Ao
Figure 8. Wireless robot control by EEG with facial muscle signal.

- 262 -



0,
)
o
i
s
12
—
o
S
12
X
fo
g
)
ith]
e
-
o,
i)
2

O
=
X
)
o
f
R

€ A1 e d=
g Aotste 7lgclt. @R e Role o V& dAY &
o H3E AH/I A ol A e LuyF ML o
ojA &= Tofnrz Eokoltt. ©]

3 BCIo dF
FHE o] ¥ :

BCIE 95 AAATEE 93 ov 2 7tsAdes A3 &2
BT 1990 vS Z2Edx FEUYEe] AolE(Keim)Td L
(Aunon)& AMEEAA A2 & A 712 AZde A st o .
g £43 A4S gol £F3E AP B%Y FFEE BA3
I dBEAAE 1990d dE ANASF ALY FHAEHA A A4
sl2tol h(Hiraiwa) ATFEAA &9 A z&(olo]$o ) o
=2 o LA E HIAE JAFAAY 2dE o)gsly EFFoy
O AFAHL 50%0 EFFHT 191ddE HvF L&Yty 4
E(Wolpaw)Z 5 d7Ho] HAE o] &3 AFH A9 AME &
Fole A¥d AT o)F UddE AME AsF 2 gFo)
= H7AA olZ7% vt FoEw olyd IuUdME o, ol
22 oY Ax AL TR £ J& AEQ BCIY ot 4
T7F 83 A o]FAA L ' AAT 22} o] g BCIY o
g A7E oA 27 DAY Y&EY =T E gAY + gl
AARol7] Wi o B 477 2esi)

BCI(Brain-Computer Interface)& F+&3l7] 9% = o2 HZ
o B AFdAE Mo 289 #AE o]t WIS A

- 263 -



o} ]

sed BYoly FAGEHA oE

AolWe Nz 2 BQsgn sgod, 2 wHoeEE Wy
g3 Aols wdoe o] AAZAE 44 &L doj BF

S JHAok & 771z FHEdVdEe A FE 247t B
el Zd3] FREY TAHT gEHe TYANE 5 e 5
AHQ FHg ol &5t AHH J& AE }uA FAT & @
T AgE AT AZE o= AR FHE FIH AFALT
44 FEF & g Azt oldd Ty AYE UL &
F3td o] Ao AF S1, S2, S32 WEsqd  ‘HALT ,
STRAIGHT’ , ’ LEFT’ , ‘RIGHT ¢ 4%&& At &
W ANE7F THE Ha Az EF AHELS V€Y A7 2

Bt 4338 B33 o) B 23d e EX 24 2R
13e AFstn FAsA A & AT oHE I Al
AR FojAEA BoF AAE &9 AHE Yol =AHIAY A
FH AME 2HsE 4 T 882 F th

E A7 ZAFE 9 Ao dHI|z®R oYz TVE
ON/OFF A7 IAY ANE AEE & + A& Ao Axddx v
2 H¢ T 5 gt 53 55 EFHE JMAE TAME EROU 4
Z Aol 717189 &4 UgHoxE THEH dW2ZY &
Aol o Hute] BEAG ZABY 7718 97 2AFAY dA
FPL 9% £z AHEE F g Aot goz oHFE AT
x8e 714 QEH o, FAHE J171A0], 22X Al T BEE &
bl ¢88 & gom, FAE 77 AE A nA= AEE
AQEIFol 2 VAT EA E8E £ Y& Rl

it

T

- 264 -



< ZAuE3 >

[11 C. Guger, H. Ramoser, and G. Pfurtscheller, 2000, “Real-Time EEG
Analysis  with  Subject-Specific =~ Spatial Patterns for a
Brain-Computer Interface (BCI) " , EEE Transactions K on
Rehabilitation Engineering, Vol.8, No4, Dec.

[21 C. W. Anderson, S.V. devulapalli and E.A. Stolz, 1995 |,
“"Determining mental state from EEG signals using neural networks”
, Scientific Programming~Special Issue on Applications Analysis, Vol.

4, No. 3. pp. 171-183.

[3]1 C. W. Anderson and Z. Sijercic, 1996, "Classification of EEG
signals from four subjects during five mental tasks , in solving
Engineering Problems with neural networks”, Proceedings of the
Conference on Engineering Applications (EANN96), A.B.Bulsari,
SKallio, and D. Tsaptsions, Eds, Turku, Finland, Systems
Engineering Association. pp. 407-414. o

[4] G. Pfurtscheller and Christa Neuper Motor, 2001, "magery and
Direct Brain-Computer Communication”  Proceeding of the IEEE,
Vol. 89, No.7.

[5] H. Jasper, 1998, "The ten twenty electrode -system of the
international  federation” , Electroencephalographic Clinical
Neurophysiology, Vol. 10, pp. 371-375.

[6] J. R. Wolpaw, D.J.McFarland, and T.M. Vaughan, June 2000,
"Brain-Computer Interface Research at the Wadsworth Center” |,
"~ IEEE Transactions on Rehabilitation Engineering, Vol.8, No.2.

[71 J. J. Tecce, J. Gips, C. P. Olivieri, L. ]J. Pok, and M. R. Consiglio,
1998, "Eye movement control of computer functions” , International
Journal of Psychophysiology, Vol. 29, pp. 319-325.

[8] K. S. Park and K. T. Lee, 1996, "Eye-controlled human/computer
interface using the line-of-sight and the intentional blink”
Computers & Industrial Engineering, Vol. 30, No. 3, pp. 463-473.

[9] Obermaier, B., Guger, C., Neuper, C., Pfurtscheller G. 2001, "Hidden
Markov Models for Online Classification of Single Trial EEG Data.
" Pattern Recog. Ltrs. Vol. 22, pp. 1299-1309.

(10] Pfurtscheller G, Woertz M, Krausz G, Neuper C. 2001, "Distinction

- 265 -



of different fingers by the frequency of stimulus induced beta
oscillations in the human EEG”, Neurosci Lett. Vol. 307, pp. 49-52.

{111 Riedmiller. M, and H. Braun. 1993, "A direct adaptive method. for
faster backpropagation learning : The RPROP algorithm”
Proceedings of the IEEE International Conference on Neural
Networks.

[12] Schlsgl A., Neuper C. Pfurtscheller G. , 2002, "Estimating the
mutual information of an EEG-based Brain-Computer-Interface”,
Biomedizinische Technik Vol. 47(1-2): pp. 3-8.

{13] T. Felzer and B. Freisleben, 2002, © HaWCoS : The hands-free
wheelchair control system *“, In ASSETS 2002 Proceeding ACM
SIGGAPH Conference on Associative Technologies, Edinburgh,
Scotland, ACM Press. '

[14] T.Felzer and B. Freisleben, 2001, ” BRAINLINK : A software tool
up porting the development of and EEG-based brain-computer
interface” , submitted for publication.

[15] T. Felzer and B. Frisleben, 2001, ” An input device for
human-computer interface based on muscle control” , submitted
for publication. :

[16] %&F, NEAH, A8F, 2002, "EEG 3 EA B4 | §39Hx @
A% Az &3 =§XA, A12¥, 4| 4%, pp. 366-372.

(171 &5, 1999, " 38 AE", e 9s

(18] o1 %A 9, 1997, "= =8 Y& |, st AL

- 266 -



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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