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Abstract As virtual realty has become an issue of providing immersive services, in the area of
virtual realty, it has been actively investigated to develop user interfaces for immersive
interaction, In this paper, we propose a gesture recognition based immersive user interface by
using an IR LED embedded helmet and data gloves in order to reflect the user's movements to
the virtual reality environments effectively, The system recognizes the user's head movements
by using the IR LED embedded helmet and IR signal transmitter, and the hand gestures with
the data gathered from data gloves, In case of hand gestures recognition, it is difficult to
recognize accurately with the general recognition model because there are various hand
gestures since human hands consist of many articulations and users have different hand sizes
and hand movements, In this paper, we applied the Mixture—of—Experts based gesture
recognition for various hand gestures of multiple users accurately, The movement of the user's
head is used to change the perspection in the virtual environment matching to the movement
in the real world, and the gesture of the user's hand can be used as inputs in the virtual
environment, A head mounted display (HMD) can be used with the proposed system to make
the user absorbed in the virtual environment, In order to evaluate the usefulness of the
proposed interface, we developed an interface for the virtual orchestra environment, The
experiment verified that the user can use the system easily and intuituvely with being
entertained,

3)o]: wearable interface, gesture recognition, virtual reality, mixture—of—experts

2 A AR 9 ARFAAAZIEAY] i ITATAE A PAEe] AtaTtE =385 3ls (NIPA-2010—(C1090-1021-0008))
* A2 - AAdsk AR Akt A e—mail: jwyoon@sclab, yonsei. ac kr

*HEEAA - ANk AFE IS} BHAL e—mail: loomlike@sclab, yonsei, ac. kr

FREPAI A - el ZHFE TR} 143 e—mail: sbcho@sclab, yonsei, ac, kr

B Hed 120109 69 289 / AARY ¢ 20104 74 169 / AEHEY : 20119 Y 109



1. M2

2 7MRAL Alglo] whes) whash o] ALSAE B
ol 7MIAA Yol AAR EABHE AAY BStES sk
Qlefso] 27k 2urs] el QL 2. oA Qlzke] 42
2 F8oH= QETolAk BT} gl Aol At
/MR BT ATAES 7HsA Bk ool Zelstol
AR AT ) A A 4 QRS S
clapet Qlelsol Azt ZAElR Stk

TRl O] Wit Alof7]9] 49 A Thaket BES g oR
OlRO TN AFEAY] BYmet FN|E ol A7t
AagEloigron[s), dole] FRuL &0 AAHE 43t
Az, WaAo), 45k Q14 b e Thoret Hopollq e
wa gleHal, Eek MIEY A Hopol 4= AMgAH] B
2 PPN 9 AES QTEsol LSl Aku gk
5,6]. et AAZEA) TEO] A e AR QlEfmlo]

ﬁl-ﬂ

B olgatel AL MEAL LT HEAET 4 9
=8 51 glom, AL AFE 4 s BYLelE A

7} Sk

nEbA e 4 2 g
glo]AE ARg-Sto] /\]iu Aske Zlo] Hasiet, 284

e QIEuo|AE T8 7Hd A

H 20dE A3 Hlside v 22 Aol areof

of ghti{7,8].

o ARGARRE Al Zholl ALY AHA Q] AoAE

o ARAPE AlSRE A AR A

AAE ARE aLEste] 2 =wolMe Ao Y, dlold

SRH, = uhE gAaZdo ]75}71

R QlE o] A 7HE 7L

g2 o4 Ay} glojg FRES
go]AE ARESto] ARGARRE Al Z_/] ET’% X}":V\E'i—ﬁ’: ’E}

TAES AlFets, HMDE T3 e d4HEE AT

o 53] A&A 7|5k Qe o] A Tl )loiA %J‘?L/\]E]

L A9 M A4S 8 Mol B 1R vz 9]

Q14] B I} Mixture—of —Expert 7|8l &= A AR 914] vHH-S:

AHgBtCE,

’:E
=
g
i
o
OPO
L
P
o
s

-\—‘

)]
=
ox
L]
i
r
re
-1

N
—

OIET0]A 7|4t THAEA AJAH
Ello] ke AR TP A] Qe BE 4

A slod, ASAE BRUE olgad 250
o HMD, glofe} S|EA 59| B4t qlefsol 2

oo
09].

14
l ogt M
ro,

T S s
~ 1
o, 4
rﬂ >
oh!,

SEEEN

53 ARGl S| 4R Sl BUTFORM 1 o4 4
ol AlAE AUSH 4T tapo Jug Fuitr), B
U ClEFol TN AN AL BT YRS
A 31 4 SieHs Aol Slom, 19 13} o] At

Aoki -8 HMD2} v]e]547]2 o] g5to] ZHRA I S
A 2550 v PARSE Fe A2UE Akt
). 95N ZFAES PUREE AMBAL olg3lo] 77
AR fARE 54 B Sofl A ettt ERE Jung &
AL 913k 2A cleslolAel Well-TopS AkSHATH
51, AMAR SlEol2 SlollA] Holzkon 7 Aelels
A 01 F}, Jacobson 5-& A|Z}s} FHE 0]83}od CaveUT
TFEsIgIrHe]. AlRME AAFRE =Y 7HEA %
o ]/\7} ATE= ASHA F2F oA WAl 5 0|85t
o] 191A 789 AY Unreal Tournament 20045 &4 4 %
E /H7;ﬂﬂ04{:]-
B =wollde AR AlLEREY il A
AsT Sl AREALNAl W HAEEE AlEsto] A
SAE stofe =S =7A ke 28
O|AE AQHITE

o

flo rﬂ

[o

ok
L

l >
m[o

Jl

2.2 2 HAX QEmO|A

HARE olgat QEsol Ak 71E0] FHEL vhes o
el =l Aol Tsstol ALEAE 4l % ook 3
o] QITH10], 1 F & ALA = ARAE E4A ket FH
£ 3T 7 Qlof AL 42 AEo] 7hssin 2UF H
Flo]A0) gt Q4= ZgHha §lct

& ALA QA Azt 7|4k Q1AJaL AlA 718E Q1419] £71A]
o] 2Agtc), AlAl 719k 141 Azt 76k 14l vl o
olE & fmo|=7} Aof H|iwA AJetsin wE Z74o] 7ttt
= Aol Qlok & ol ofo Alste] HlojE 221
£ of§ste] & A2A Y HolHE 4, Ak ndS A
Akl

dlolE]l 2B 7|4k & A AA QA2 theFst Fopol & E o
AFEHIL ok 028} Leuw ml=e3o] whofQlile sl
Cyberglove®} QUBAIRLL o|-8319em(11], Kamel 5



221 AT 2R1E $J3] vloje] 2R B} Bolgt Half Wi
AMSFACH12], ESE Fels® Hinton dlo[E] S2EF o] &

o 1l
o
2

tlole FRH 7|4k & AAA QIAE AT
517] elide ot & AAA Y ALgt QlAlo] BQF
SRR 7129 JIAV| 2 ol AMAIREE gEEe o
& A AA 9 At Q14o] et SAZE EART o
[ dst7] Yol & =FollA= E3et Qlalof {2t tharg]
F7} QA7 1E &83h= Mixture—of—Expert ©E-S A3}

= p
of & ARG ANk PUE Hgslsct

o= &g

g

=
=

A

ful

.

9|
—

3. 2¢%¥ MEX

0|

E{md| 0| A

AR FHAFRAL A28 RSl QlojA] ek g
S AT $18) 2 = RolAl vlo]e] Fro}
#7], HMDZ 7AE 284 Hejng QEwolAs 4|
o}, 1 2 Qo] 0] A HojEe) Qlejsol st o
A ANE Adsele ABagat B 40 daAn
oehe £ 711 RS mefsle] AR

A8} ARz Al sele ABAE-S AT S
£ AR Bl A2EE Alofs] $18) 91Kz Ho]
B qdeitihs LAS 24 SEE sHe Ao Fasht o
£ 9J3) #o]4l LEDS AL vle] 2417]0} djo]e] Fmn7}
AgE Gk, AARE el 24715 olgste] Helg 24
RN B el A Aolm AHE o5 4 glo
u, dole FEnE Fa & ALHES WA elow
8} AHgAel 27 A2 MaE] e
o AHgALe} ALEITRe] A s RS A 4 Yk

= A7) Ste) HMDY)

e

[e] o
A

A

ok
F
[}

_>‘i
2
)

H
BN ARgAA BAARE A T
stold Aanel 50l Tt 9422 S5
fpsh], o] gusk Alo] gzryuel Mol sheret &
27} Qi) HMDE: 91%.0] A1 Ajehe 3 olefet 14

SEsta AAgAelA AE AAARE AT Z 5 ok

O o

A2} QIE{HO|A

Wi 2|23
LED

Aljtehs AlLadollA= vl &2 <

ARES ol §3to] A8 Hele}
FHgeEAel Wit ol FhFEAl
8ol A AgEt

014 BT} & A
0]

Y

3.1 ozl 39 ol

PR AN B AT P THR
ol o] AR Aol AR AACA L] Al A Eoof
aleh{14]. o2 18] 2 =RolAE ol A5 FNk A8}
el WS Aok,
T7ke] 71 el ALEEE g Aotk Qlemolx
o A= 219) 33} o] Aol LEDS A7te] A|A8le 9la) A
ol 4:417)2 Wil Aloi7|[1515 AHESte] AH8ALY] vie] 2

Wit Alol7| 25 A4 A Hole Hel 249

wER AgEo] A8 93 B A W, v
ZARI, AEAE vj2E Al 5S Hew saX

7M1 B BT S Gl B RN dle] olF
of gl % o] HelAl LEDS] Af9IA RS Higtow A}
87} vj)o] A5t ST, )9} 29 SZE(6,) S At

[e]
=2
o

=
Aoz

L)

L 279 mRS AASIIT, 77 4k 7R A8 plzle)
2990e Holzd,
A ALY Aze] 27|94 1= {($13y1)7(75271/2)}"% ol&
shof, ALE0e] 271 A2 dsh 2] 2 A 2 08 52
M @)F ol-&sto] Akttt
AR vlelrk $He A, Az HoA AEe] gt
1'% 25k, Az A o 3 e 46 2 2% 0
< AR o] o A8t JAAE 0,9 2% F4E 0,5
4] 3)= 53l AR 4 it

QUA] A A

2| 25

eIy BE

FHeEY FY &Y

EHolA #X



QN O

Wil
—_—
(a) (b) ()

el

a3 3. MM LED &

& #loll(a)at Wii 2| 27(b),
2 A

0il(c)

ofo

a8 4. A3 mz2le SHY

d= \/($1_$2)2+(y1_y2)2 (€h)

6 =tan 1 ( Do 2
Y17 Y,

0, = Sl 0, =0 —0 ©)

b =08 b=

=44 0,} 0,5 olgsto] ARgAe] M| A AL 7MY

el A Aol e 4= ok ARk HeElE 519
oZN ARgAL B Ao wgko g 1S Eejd 7| uit
of ®ot Ao r AHS At 4= Qlek.

3.2 & HAXN A

3 5. & HAX A 2 HolE 228

—Ho

& A LA Q14 HEoNE Hlolg SRHE o8t AMA
& ALAE QAL g ol HhgRith dlolE sREE
ol g3l Ao R £AEE F £ AM JRE YHoR
AREET & AlLA QA HE2 YO RRE ALAE Q14

skt 7 5
ojzt,
Algrel &2 w2 WE = o P ALAE F
3 2 glom, o4 RES B T tz & A2AE A
3 14%}71] QLasforict, & R ol 93] ciee]
71 &85k Mixture—of—Experts[16] £27]HF A&

X% AA7IHS Aokt

A HO|AE ) AREEL HlojE S2EE K

€7 ey ey g !
Aol &
HERA

ClolH22E Y2 Oo|F (147 4A)

& 6. Mixture—of-Experts 7%

Mixture—of—Experts 1% 27| thE g0 2H8sh= A&
7FHEQAES ARE Alo|E WEYAE Fall Adsto] A
&k txoltt, 19 62 BEEolA ARk Mixture—of -
Experts +25 HojZr)
Mixture—of—Experts =4 Yo]Aq RE HE7}E9] oJAL A
olg YIEIE o] gste] THAL Aold HEHI = g
dloJgleo] 7]Rlsto] HE HMEVHES] Aol vy H=E A4
sict 2 o] digk Alold EYAY] &8 Glz) & N9
A7 7FEAES 95 424 (4)¢F Zo] Aot
z) ={g,(2),95(),95(x),....g () } )
Ol o ¢l 1‘01] EH?E} N A&7t &9
) ={e,(@),ey(x),vep(z) } B BE3 HF &y

( )& ot o] Z@Eh
Oz) = Glz)E(z)" = Egi(:c)ei(:v) (5)

oF AN e 5 %

2 A AAAE Q4 AT 4 aﬂf&u}
oA ARE HerhE Ao’ HEYAE ot w4
EE(Multi-Layered Perceptron, MLP)& ¢0]-&3}o] L& =] Q)
o}, Alolg HEHZY] k55 913t 54 4 xof thek 7
=9 y,v 4 A7t Ages ALtsto] ARgRIth HE7t
o] Ae=E Alsz]ofl @A, e xofl thet i WA HE7te)
oA Brv(2) S et 2o] Beji

z) =Yl (x) =y (6)

oA M e g




y 48 ool dhesis A wEo e ()2 y' & 22
e;(x) e yo t AR Z2 oJujgic}, o)% theal o] mE A
B71E9) ] oAl 24 QARS o83l eXFE A
TrERE F AETe] Aeteg ARk,

Err; (z) —mink,E%rk(:v)
max, Brr, (x) —min, Frr, (z)

Acc;(z) =1— (7)

b

(5202 pof it Aoy HEYAL] 7| 28 WY y =
S4] (8)7} o] Aojgr},

Yy = Ace,(z)  (t=1,2,.,N) (®)

Aolg HEYAE W= b5 HloEe} Tof mE 7 &4
HE S ol-8sto] 2 idut dae|ES S9f ssErt A’

_‘olv

Sh= Mixture—of—Experts T8 %7]|9] Sk&5H Al o]]o
DETEE

T g Eoles oE
2S5},

AR AHgAe] & mofo

3.3 HMD 7|4t FA &2

8219] ofelol 218314 A4 ol ABalel
of wegtell S BeshE B
ol wkeh wistslo AL Wabr) 2

£ & Hd =+ 3ok

_|_
i)

4. 78

At AT SR AEHolAL vz 24715} o
o] E2, 5 D3 AR V] £
2 49141 LED 22 Iz Wi Alol}E Akgsisien, Hole]
SRHE @EE ), A& 571 AlA7E F21E 5DTAR HlofE
Z2us A38519r} T8k HMDY: 60Hzo)A] 1920 X 1080 3
A E A FE3F= DeocomAt?] DG-450HP HMDE A3}
=3

47t

#a
okl

38

m TP TP
: ﬂlii sz-nu liéﬂ [ 2r2E2} ]
2§

Uy 2§ o4y 8.

- N [J [fmfafa“ &30

"f '* wreww | [ wmase || sue o
- .

0 CEEEER | AP | (EREEE

dole s 914 SRR Hie

a8 8, 71 QAAESR} X|§ &4 THE

A¥s= A1) A4 MEA Bdole] 2 3 B7HE )
o 18 83} o By AMSAF QlEfTlol S o] 8 AHgAF
of A4 Bkt & ALAZE G831 AHEE 4 9l M 2
AEet A3 B4 Ausie

39 9 ¥
99 3

a2 9. HolE 87tx| XIE & HMAX

T8 Y3l 3D Max, Direct 3D€} FMOD Ex Sound Library
7F AREE Qo ARARE Lua 7|WF A HER AR ALt
2o wet 1) 103 2o| Lehtl AAHE elo|uE W
of ety Bdolak Hel,

AR A MBI} & QLA 719 ol R,
& ALHO) A% 28RS 18 02 2L 874412 w2l e
A3 WS LAY AL AL MALS B
29 Wit 8% 218 2aw

41 N2AH d5 E7t

AjFske WO AREAL BE 214 s B flal HE &
A9 Q14 HED & AlAA Q14 BE R disto] Q14] 4
T AR

A vE] FAY QA BEY Q14 Aeg B4 I8 AF
B2 we|9] 29 Bz} st SIHA S AA S| FTHA

Zteg vl@skech
H 1, X M2 3|HZE £Xo| Xz
o @F Ax(°) Al 2F Z4z(7)
A2 5™ 1,408 3.967
st & 1,786 5.377




50 /J{‘?""
40 - p-a
. T
30 - T
an -"L.’.-L__
20 + —
o
10 f A
el T ®3z= T E2H I

oL GR 9] QoA AbgAt Tele] Bz S ZAshe
22 BT S 9k B 12 29 S A 4 Bl
2 Q] QloiA] B oA Zmet Hrh o3 4wS ol
F

OfF 4 AlLA Q14 BES] Q4] A A
[e)

‘1
[e] i
$AE sl 25749 HOIY BAEL 59

[e] il
Support Vector Machine(SVM), Naive Bayes(NB), <134l
73" (Artificial Neural Network, ANN)T} A|¢tsl= B (ME

9] d5< vk,

~

A% =t

(a)

oAl U7 ¥as BEHR 2
SVM 85.93 0.0515 +0.0026
NB 74.23 0.0051 +0.0025
ANN 85.49 0.0412 +0.0020
ME 91,05 0.0434 +0,0022
¥ 29} Zo] Alotsh= Mixture—of—Experts 7|HF & A A%
QARE 7]E9] TE IAIE ARESto] ALAE Q1A
= ol vlsl 2t 12% 7149 A5 AelE Rojglen 2
= v i AA7IE Bl St AeE RS 2T
4= AUSdTh

42 \848 gt

A% 7N} Bo] Aotk Alsglo] AR AHSAE T
o §85Pl A8 4 oS st SI) A8 HE
Sastdnh AR Al QETlolag A 2estn
FRE 7M OALE X3 ALY AGHE ) A2
AHEAL 7k

Aol 1941~30419] ¥ ejer 2 cher 48 o] el
shgow, 714 3 o 50% o] HFAES Hlte AY
27344 ebe Aow BIE g A4 BAHE 919 )
A5S gaom sUSAOINTIZE AgET Hole 107)
yom LAEo] glon 2t By Al e RS U

Bl 15 E ARt 97 Ui 57| sEAR o

ol
=

Mo e o

[e

ol B7hEoleh, E 82 AMgA Blel ALGE SUS WOl
ol

3 11, 7Y QAAER X3 &H(a) R HH AE 2E(b)



& Zoncin wna

s | Ol NAZol clst Jls0] ZHxoR B AeEof Uotn
N2t}

6 o AAHo| Eoryat 3 2o 42t

L ©2 S0l 0] NAHY N8BS B #aA 9
Zolakn yasict

9 ol NAHS ARSHE Hofl KEAS LIt
0 O NAEIS A% Aga| o ue HES st
st Mzisict

100%

80%
0% G2 §ol
52|
40% =5 N
soloE
20% o Sef orE
0%
1 3 5 7 [
(a) 35 Hof 23t
100%
0% . I
60% "ok E2l
nE9|
10% =e
9| orgt
o 0 Sl oy
0%

2 4 6 5 10
b) #E% He| Zat

a3 12, SUSEe At

A4 7 A, B SUSHSE 1009 vl 68.5%L

ek, 3] w@RRe] 77%7} AksRe QlEjHo] 27} AF%VI
ot guketgl o 56%7F AETIe] B8 glo|w AMEE 4
Thar -§Este] ARtk Qe wjo] A7} AgAojn] ALg2jo|
A A Ae g s % 1%—%‘% gelatglet. 19 12

A Wt A wolFs & At

ol

oz 19 12(a
CAestol 2ol ot 3548 o] 9 g0 %_H Ao,
7Y 1200 $HQ Wl B A4 Aole] Ajolet,
A2 1910] H9 B AgA s AU HolE
slonl, ¥ Woje] 39 o] AgAT S got
AFgAEe] Al Al2glel REsith 22 W 4 gl
sUS o] Qo 27140z Asdel A8AS Hokel] 9

e e

3 & 4sh o] 37he] 37} WIS ABSHLE. 2 BYY WS
£ 1ARE 597 el Bpsglet,
[J

¥4, 7t

11k}

D

1 T2 AISXY 20| gHol =Z0| =it

2 I 0| EHSIcty Y2Asict

3 o AlA™0| Tololckn Mzt

100% .
80%

60%

2
o
o

[ I |
o

40%

ol Hr
Jo 1o o o qo

[
g

on
lo
ro
ot

20%

ag 13, &7 2o Zn

F7h o] Ak, thpe] AL The Algke] Sefo]
B34 A B5T 4 ok aestgon, 244
A2 AFg3o] QlojAE 2 BHe Ly]x] gi=thi Ls)
ek, E3t tiehpof ARgARE ATk Al 2R o] thefjA] Ao
Falgl o o8 Ed) A AEo] 7MEHA ) gt =
G FHADOEA FUE S - USE AT

==
7% 182 27 W) S wolznh

ﬂl

I

30 %
T
1—4

glng olggo]la AAHES Aokeldnt A|AEIS ZQlA
LED®} Wit AJof7] 7]5ke] me]3217], EﬂolEl Z28 Jgx
HMD= :?-HE]U:] A]——Q—X]—_,] e k‘g_]— ol olAl5te] 7HAkeH

?_}_

RO TR ZNE ALE ARSAE ST 284
_]



o2

rot

125

[1] Azuma, R., Y. Baillot, R., Behringer, R., Feiner,
S., Julier, S, and Maclntyre, B, Recent advances
in augmented reality, IEEE Computer Graphics and
Applications, vol, 21, no, 6. pp. 34—47. 2001,

[2] Johnsen, K, and Lok, B, An evaluation of
immersive displays for virtual human experiences,
In Proc. of the IEEE Virtual Reality Conf, pp.
133-136, 2008,

[3] Guo, C. and Sharlin, E, Exploring the use of
tangible user interface for human—robot interaction:
A comparative study, In Proc, of CHI 2008, pp.
121-130, 2008,

[4] Dipietro, L., Sabatini, A M, and Dario, P, A survey
of glove—based systems and their applications,
IEEE Trans, Systems, Man, and Cybernetics—Part
C: Applications and Reviews, vol, 38, pp. 461-482,
2008,

[5] Jung, D.—G., Jang, C.-S,, Oh, J -H,, Kang,
J.—G., Oh, I.-G, and Jung, K —C, An immersive
game using a new interface: The Well-Tep,
Lecture Notes in Computer Science, vol 4469, pp.
63—68, 2007,

[6] Jacobson, J., Renard, M. C., Lugrin, J —L, and
Cavazza, M, The CaveUT system:
entertainment based on a game engine, In Proc, of
the 2005 ACM SIGCHI Int, Conf, on Advances in
Computer Entertainment Technology, pp. 184-187,
2005,

Immersive

[7] Kim, HS., T. Di Giacomo, Egges, A, Lyard, E,
Garchery, S, and Magnenat—Thalmann, N,
Believable virtual Sensory and
perceptual believability, In Workshop on
Believability in Virtual Environment, 2004,

environment:

[8] Figueiredo, M., Bohm, K. and Teixeira, J.
Advanced techniques in
environments, Computers & Graphics, vol, 17. no,
6. pp. 655—661, 1993,

)

interaction virtual

[9] Aoki, H,, Oman, C., M, Buckland, D, A, and
Natapoff, A, Desktop—VR system for preflight 3D
navigation training, Acta Astronautica, vol, 63,
no, 21, pp. 841847, 2008,

[10] OHagan, R. G., Zelinsky, A, and Rougeatux, S,
Visual gesture interfaces for virtual environments,
Interacting with Computers, vol, 14, no, 3, pp.
231-250, 2002,

[11] Oz, C. and Leu, M. Linguistic properties based on
American sign language isolated word recognition
with artificial neural networks using a sensory
glove and motion tracker, Neurocomputing, vol,
70. pp. 2891-2901, 2007,

[12] Kamel, N,, Sayeed, S, and Ellis, G. Glove—based

approach to online signature verification, IEEE Trans,
on Pattern Analysis and Machine Intelligence, vol
30. pp. 1109-1113, 2008,

[13] Fels, S. and Hinton, G. Glove—TalkIl: A neural
network interface which maps gestures to parallel
formant speech synthesizer controls, IEEE Trans,
on Neural Networks, vol, 9, pp. 205—212, 1998,

[14] Wacksuth, S, Wrede, S, and Handeide, M, Coordinating
interactive vision behaviors for cognitive assistance,
Computer Vision and Image Understanding, vol,
108, no, 1-2, pp. 135—149, 2007,

[15] Lee, J. Hacking the Nintendo Wii remote, IEEE
Pervasive Computing, vol, 7, no, 3, pp. 3945,
2008,

[16] Jacobs, R., Jordan, M., Nowlan, S, and Hinton,
G. Adaptive mixture of local experts, Neural
Computation, vol, 3, no, 4, pp. 79-87, 1991,

[17] Brooke, J. SUS: A quick and dirty usability scale,
Usability Evaluation in Industry, 1996,

(18] Jang, S.—H., Yoon, J.—W. and Cho, S,—B. User
interfaces for visual telepresence in human-—robot

interaction using Wii controller, Journal of the
HCI Society of Korea, vol, 3, no, 1, pp. 27-32,
2008,

Ho
o

4
20059 39 ~ 20099 8% M|t
el sl ZRA(SHAD. 20099 99 ~
A At e sk AR,
ThlEok= HCIL Hdels 54

9l

7]

AN

) ARAZEE (8P, 20044

d~2006 2% AThsta FHFE RSt
I ZA(HAD. 20064 3¥~20114 2Y
@*ﬂtﬁi %EMOM ZHHERD, H

19994 39 ~ 20049¢ 2¥ AW
3

19884 elAltfst At E%)(
AD, 19904 el 49 Ak
AP, 1993 ST EY A
' T 2D, 19939~1995E L AT

'a WAL A2l A7, 19084
%3 Univ, of New South Wales ifijoq——,“’l 1995~
A M hetn AZE Tt Y TAEoR= AT b
BRI, ATHEA Y.

SO

|

=



