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7holgoll W= QIEjFolaw 2719 TE AIAl AAIZE HFote A EAse |
A Qs e g0z AFEEAT. tE 279 E20] A= wolgke A A
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(i) elAE WS, AW 5, AUBHA, AW 4Y Foz A}
ofoltk. i71olA] shyslo} Aat £ @ AASte] FH, =7 1A g
s ouishe Aoz o)A HUk

Ael7le 27 104 e R 2ol £3 A4 Q5 @A 9AS 3RS
fl2 el gk & Q49 AV SPA0E JRE Ase AsHoR A
3 Qe gEe] ARALE SYson wWiel FHo o APy gonz
12 AREYolda Bk olHF FUHA AW AolE AR AdsHe A=
FeEE Aol QlEsolzolth WA e ol 7k} F)77k sk wolt,
the AQIE ol AA7E He.R sk Wolth

rr
&, oo H o

O, o oX

>~

1%} 2E{E0| 2 24} e
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T 2t =78 FH0 sthe do] & e S0 s A Aol akiE
=Tk ZIAZE A EEshds 2719 IE#E o] Atel7h WojA A "k A1t IH
Fojz9] FA o] 81 AAY Wkl tisiM A0l Hi, vE FHoly WE
Itk o€ 01 7|HES T2 AFAILHIA )L e ZAE F
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23 Al 1 AEHo]~E AFEAL AE|H| o]~ (User Interface), W ™Al S1E|H o] 2~(Man
Machine Interface), &% <QIEJ#|o]2~(Human Interface), W FAFE <QIEFH(Man

Computer Interaction) 522 F-ET}.

AE 71se BHog Al 1 AEFH 29t A 2 QIEF o] Apo]e] "t F]A| 9
AA" WHAME B )27 BasHA HUATh Atel7I[ALell7] 1988]¢] &2 =,
ZIAIS] WH-E 459 £ BAR APste] 7 =T 7)AIeke] BN dedtst
of ZHsIAOY, 1Ak} 23} QIE|F 0] 29 31 o] ¥l =7 Ex= VA, 53] FFE
B85 =7 71AI8 AlA WRel= /B # o]t F st

HAFE 3% SWelM ZEIOd By Ee AR ZEagd dgdelx
(Programming Interface)gt= =]2] S F 0|27} EAstn, =7 71419 F A
He] HES AT =214 Aol AT o] F JHAE "W e o] et
o gYgith gl QR FASFEY HWS Boh 7A#< 809 HCI(Human
Computer Interaction)® @} o]o] W& &4 F4H A7) Rde 9 29
2t}

HCI 2% 2AEfmo|A

i bd, %—E‘I?}-I M =215 MA

LHSE SIE{Eg0]1~

[Og 2] QI2knt Z2FE 2ol QIEHHI0IA 72



2. AY SlElgol He)

Fdjolo}7t AY WAE Fo] FHolN Hole B
szde] $3 £02 Wl Solke ATE BE Aolvt Uik 5, Feolole B
RN BAES AEFIRTE ] Ao Atk o)2A F5H BYo] ofy,
Fol 4] §A8 e she 7)ol v SlEjs o) 2ol tho] A ]

Fdololel] 3o o] gIEHelaE AY F3tell AYPstaL, 32 ARk, 1 F3E
oM g4 7‘“’4% 22 T = =TItk 3 o] IRl z st Eio]
ol A E“*E‘ﬂl HHog EUSES R AojA|A] Fal AAEES PR
SohaA ArEAl o8 & A Foh

sl = < EMM 22 2393 & ARlnto] EAsH, ARArete] B AL
gplor dAe AR EES 7RI a2y AHFE A AR olAE HFH

d %

EUE, 297, 28al 3t F&(Windows), P2

o} 7)REs} g
Sl AEslelaE Adde] FEAE BYAL 5 Ut AH AAelT %, 8
ol 7% fasdole] 54, aRa 24 el S weEkq FHolole] =9
W) oA g 7 A9l UEtlRe Soldt EuelAE AR T Sk
Aol ae HAES} FeololE AZAA F= E=7UF FAll Z# o7t A
Qo) BYSP AFE QAA BEOZA BY A EAHE Qo xelswe] A4
A SElolole AY "HAEY FALA(TACIE) dA FEAHAS BAR, S
olol7l A%e] B4 arEolN At e s, oed e dAHo
DA AL Wi SlEHolse) 247 AQ) ade] AHZA Waisle) Ao
o % JwEe) shes, B Zol2HE B3 ofoldr Zrolols 24 B9
71]%‘«1 A2 oluA] Wate] dA= EelolofolA AY ST dAHE 27
Al g
AL Ma= iR ]
MAE URBY | o L
dzF 1o Y .“.:_;:
e bl
[O8 3] A QIEHHIOIA g [0ITHE]
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3. AY AEjsfol: 27

B3 QEsolze] BF AAE Lok Bast ok 2
o £F WS FA wet 27 v AgHE S0l o=
bole 5 o s Jaolt:

ztol7
e} AT Tl wet Ee]=g 25 WAS FFH #H AFIA=

i
mEgol/SEso) BR HAL ASAAY MeA/ T/ RS BR A4S
ARG, Q17 B3 EE QA FHANAE A/23 Aol AAS A o
= ZHAAE "LTZEGel/SEdo] AEsels Rl Bt o FBHe|slE 3
A ol 17k F4o] ol JA FA9 ¥R AAlL 2ZEM] FoolN wHE
2209 QdEsolzsh BANN AGEE AFT ABe| T Ted 2EES]
Qe o2z BRATGE Ao Fevt 7] dEe] £ AFNNE A2 7, 94 F

A=A
SojlA] AHgEhE "1A/23) QEjo]2 TN SE "HCI 23/ W
o TE AAZ A3

e 2 ClEuolx EF
HCI
o =gF EFols A A WA, JAEEA A A, JAAH-AHH
ZHe] g 29 gl wEl¥E(Metaphor : "&7 BFETY] oJu))e} 22 H|
AA A 84
o =73 EFelx : QIZ df ZIAY IHAAS S8l AHEHE JIHE, B
&, EUE T3 22 AAF a4

2R} QIE{mH|0] A

o AFES} 9 FH A 7o HEF dlolH AFS JhssHA e 8
AA=, gold, ItEd 3) ey HE W2 53 o] FEL
RS-232C, USB &3} #0] 4t Hv= =4 FE WEx Zo] duts

LIS ClE{Ho|A

o =" eIl : HFH T2 aoM T2 WHH-ES FHs}
+ statements, functions®] T& W2I} ARG AA] 5= W

o A& QHIFolx  HFH UF A HEH dloly ASES 7S
ste 22818 (Ale, Eeld, 9344 5) 7Y A W

o A= QEH ool BAl AF Zd7te] 7 AF As 2SS H3 QE

o2



It AR A eIz R e e Sd Aot 98 9 A
Aepsole] Fo14 sl Al 27 @ 1
slojoe) BRE 88 4 ok 1oy o &
ol BE Aol FUAH AR 1hel SAS A5 v Fahn
Aol 270 BHAE %@ol wﬂw

o
S T A D A
Hste Ao ZA A7M AYrY JdH Y H(Interaction)ol] M-S RFon=z, A
] o

QlEjso] 9] /& ol o] wedtsta WHstd dart vk wetM A <)
Elojo]no) £7E 13 AHHo|Az ARtsiH, Al 243 Fagk 23 JAFH o)~

Qo
sk Ui Qe o2 A QElso) 2R R g
A QIE{H|0|A CHEFR(ASE)
o =214 <lEgolx : W 4 WA, AEEA AA B, IAF-HH
Z2we) WetE, W mdw 2o v A4 ax
o =27 QEsolx ; Iz U BT QEHCl2E g8 AEHE 24
M ARE, sk, BUE 5o 434 24 993 S€o FRED.

oA 7o) o ERelA AR FEES ERIE
o]

HE 2ol gley =84 AE
é

2o dieid= FASt A QIEFe]L 7]EE Navigation &
Manipulatlon Interface?} HHE A%} 20E AE 4 dHH o] =8} o] dY
AE o] Zjeolgtal & 4 Q= Tracker, Tangible Interface, Gesture Recognition,
Speed Recognition®] $J

=9 Qg o)z aiM= 17Fe] oAl ZHA A9 A, Az, 24, vz, 524
o] ot ERAALY FUHHCRE e AFer FEI olF AlZH G "
ste HEPto] &8 QJH#H o]~ (Multimedia Output Interface)”} 2L /HIFH F
2] Qo222 HAAFE AA7HA| FEA AHEE BAEFQ A QB #ol~ebd
& 44 Aded B dHHc A v AY AEEo|x Yol & F
At

|

ut

il

p



o3t ARl Wk A ST olaE ARA
&3} P,
A2l SlEfmo|A ERME £F)

=a& oE|H o]~

B3 A w1 oEHA 9
(Metaphor : "&7 HHETHS] o))

94 ¢EFolx

JEEEE RS

¢ Tracking Interface:

we

-

ARA BA S 99} 47

¢ Navigation & Manipulation Interface

2 9YL A 718E,
291 AY 4 Al

\_,,

S ola

'"'I

§< 37kl A Helsha o

2 d(Mental Model)¥} #E}EZ

=

el A
+ Gesture Interfaces: <=, 1, %Q & 2 Al2A o
*+ Speech Recognition: &7 ¢14]
¢+ Tangible Interface: T8 = U= QBT o) 2ge 9]
o AYPHoRE SE&H AT dY 5) 4Y dHIH o~
B =Y SJEFolx
¢ Graphic Display
¢ Sound Display
¢+ Haptic Interface: 73 97+ A9 QI H o]~

7+ 218 Interface

¢ 7 9 u]Zt Interface
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ol gtk 2719 A= FE AVHAS diFte 94'
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ol el wxd HAFEZF S HAL, FHANE AY FA
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2

% 3] ATFE 7] Eol
SO Sty gEE U]?M A 71Es A5s] fsiie 2oz v
1 R AFE A AREH =
= 7 Ut wEA
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e} o] 2 7% fHoH Mn }% e y

v}
i)
o,
P>
N,
oy
filo
bz
= N
T
r 2

=AE FEnh

ojmet QIEjHo]~7t mFe] AY AEFHo]2Q1A e 7]FE Gartner GroupolA]
200430 ¥HEF HCI ¥4 Hype Cycleo]l ZA3Kth o] Hare] W&ol wkel &
T 10d Helz A8s7t 7hsd AEFHolx Tlsdl tia avsh olFedlME 53]
A} QEjH |29} AP Ao Aol e AT EokR FIA ANEES Stk



2. v AFH 7e

A AEFo]ze} A Aoz Adde] e vlel HFEH #d A Foke 11839 A
B shE FA5H2 9le AAY pCEtal & 5 gl o] AAW PCE 7Hs St
3= =

=
T8 7leEe BEA Ve SA Ve 734 7%, B8 71E, MEMS 7lE, 9
& & WEEo oy QoA RE 2HS SEH

A, 2ZE] 7le 50
A doj2E 578 (Wearable Computer), fH1FHE 2 71578 (Ubiquitous Computing),
73 E A (Virtual Reality), BEIEE QIE#H o]~ 7]&2 FE 4 ok

o71M= A PCE T3 v HAFEY Egs 9A aufskar 7Rk 71e<l 9
olglE FiE, FHIFEL AFEH MFAY, BEED QA A Y| el &
M.
7}. RIMICH PC

(1) AR PC 7HS

A PCE #4124, °JEM AA, "Holel #E] oA ARHAYE T T A
] 7S] PCol= g, QI7Fe 5430 BH5o] FHolg A AHE H2ol w

2t S3td 7eH FHE 7= HESAA 7] A A HaE HAE"
AR7)715 A3 o]g3 AAW PCe YEYIES 53 Adxyau Hedh /\11:1]
2 AFE HHoE POt Algste 9, AAWY, DB 4, dgvdo A4 5
g Agsgolv As FAlA AREA Aol I Y 3o 23S g ‘EM
=, §§F PDA, dol8E #HrH 5 8EHE —ﬂ% 1

AL DAY Ss FaloFT ARE Ths e FEle PCE Asolu £ 5
71E FAoE LA stoy A PCe G/dAE ssta A7tdA HEds
ATt AN FRI)7|EA st gloH, oF =
7¥Fsdte] AlZb Aol Ao 81 1 Ot MHEI =S o] 88 F e S ATdth
wetr AAUPCE #d H = %
THSE AN FR
Fis=s

AAY PCo EREE &
gaZgol7t #eE i 2§ =
gle] AFo] EdE Aolh Qe o] =< %— W«l Hﬂﬁ}% 4 214, xﬂéﬂ
212 T9o ARgA} $159] Natural Interface 7]1&°] AREEW A1z, A7}, Z7}, w)Z,
T2 5 Q17 o WAUFS o83 FRYHG xFo] rhse AU AREX
Hio|2~ 7|e2 dHEg Zo2 Agdch

\l

OHﬂ

33}, 283}, %:lﬂi}, A58 FA= 7}JE} 2007 oﬂ%
7 |

—
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AMICH PC 24 EHA|

Al PCE 5 BHAGAE 3GAZ TESH Ut 2.

® 1TH7(2003~2005\): FFAKE717] Mde 7]E PCe AHSALES] AKHol§ 37

B EAe wet 7)so] EelHe =7t AESH ARk o Bl oAt
2% 884, AdAe SUsTIe FHE 3t T4 FrdwE e
o)tk

2%741(2006~2007Lﬂ) ZAHPCY] Y=¥ 71717F B 4£F8E AL, 7)so] AEs
wo] AlA|, HZo], §kx], o1y e Z‘—%l 7Fsd dloldE AFHE LAy
I FrHIFHE S UEAD 843 A AR Aol HeAs Susteto]
kg 715S Al BE & =S wEHoh
3971(2008~201019): 4% dloldE zFH e AR
oM} dste MulEE AAEHA AHEE F UEF G574 Bl B
¥ Fejo fulFE: AFE FHEoE dHEA AAdPCE A7, A7, &

LI
, B4 T AR JEY Vlee THHLE Ase LAY

[‘

7}, v)7}

2003 ! 2012
By

s, ¥
FETY) @ g

Al B Ejﬁﬁzi uESERe  sumene VA

HFE=
' =l . LT EE
Tablet PC ! il - .;:"
Motsbook VTS 1 0 B = 1 AR 2
PC - il : H :
"t Homeo ._‘__ : St =
& Galawiy - el L B
m Ak % : L ool S
. Bk o . 0

H r PR e, ﬂgg eI R U;
e 214 offolTm

HelE HAEE2T] FoEE afel &7 2%
Horizontal Market : " Emaerging Markot

[ 4] XHItH PC EHE

EXMALR @ BEM ML PC 2

B

rN mE
F
0
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. 2lo{2{E ZFFE{(Wearable Computer) 7=

(1) Wearable computer 7H

Wearable computer= AH&ARE 718 717ke- $1R10] SR8k ARgAke] FHR1E3E <t
FEE o] AojHm Zgste] 7MY FE Al IS 7}7<]L A= FsrE eItk
AS7HAe] AFE7E 54 Ao AR AREAR olg= tirlshe dEiEhY,
Wearable Computer= AFS-AF] 2lAo] DASIA HE31H 791*:1”91 O = AZtolA HE
g AT 7+ e P Aol 7Fed AFHr oS = Utk o]2]3 Wearable
computer®] 7P FEHH 5AE AHEAPE 21 S Wy e &FS st s
ol = 3 AREARSE Zo] Slal, AREAE dAlgte WES WE 4 low, etk
gEell oel &gt etk

Wearable computer F5E 719 23te] HH ol ok 1990dtHe] HFE 7=
o] g HFENM H2d AFHEY WY} 2L FAFH 7IeY By gl 1o
H 1 &4 Pei= Desktopolth. o|F9] 7|&2 =ER, FUixs}, PDAS 22 o&
7171¢] S4C.2 Portable AIti7} Ha1, oAl AFHE U} LHA7IH A7}
HAFH0Z A7k A J&S A = Wearable Computer A|tIZ #Hst= A
o|tt.
2005517358 Wearable Computer + W53td AHA 7oz wbdste] g, &~
v2, YA, AEEUIYE, HZYZ2 5 A AGFEoA 83 Floln, o]Z sjA
Fo] 71 el 8712 W}, o8Ag disA], WHANE ol o
S @ F s AoH, 20108 = #A BFe] FH7)7)7F AlFA I Wearable
Computer’} A&st= Aoz Hdh

12 o K
mo{r r'\l

I~

(2) Wearable computer 24~ 7|=

Wearable Computer”} 7}s317] Y8l v 7|&E°] 83ttt

o ARY AR V&

o ZAFH ¥4 71719 &% Ve

o 74 Y, £ F S T ARA QY Vs
¢ 7% %43 Head-Mounted Display 7II'%

+ olEEAlvE

(3) Wearable computer 23A}

%7]9] Wearable computer 7]&-2 Steve Mann©] 9|34 74 =AUt ~EH 7he
19911 MITel )38kt o] % "MIT Wearable Computing Project'®] Al541& vl gl e
H, 199799+ "Humanistic Intelligence” Z PhDE Wotth ~E]H T+ W4~= [EEE

- 11 -



A ol s T8 AEXZAY(ISWC 1997)2] FA|AFo]th

Steve Mann< Wearable computer& Smart Clothingo]2} AZtal3ith. 121} Steve
Mann®| A7} A& 1970dtH9) 7e dRez g 748 7heAdl 23S B
R FA EE AFS e EE ARGS Fa, AR ZAEAA ERHTS
7FeAIZl v AEAQ PR A7 JAPHAT o] Al 1 Al Twolgta FE
o] AlFS WearComp0ztil Bt HFEH 7] Boh 7idel 7o) 49 AlF
o] AT

o] 1981 7I'Z¥ WearComp2+= Wearable computergtil & 4= Ut} 54 #o]

B

& AS 7R mlolaz zeANGG ¢ AAE Adde oH e AlLHoih

)

K

© AFET TAE AFE EES HoE dZddon, A8d He & ¥ Hvj

< N3] 98 =85S B3l clothing® frAkSH <
2 =2

# 9] 3At] Wearable computer?] E3xe “FHu|gk AAXHA|, Holz| IA"Z A

o = k. AT Az HIH AFoE AlHoRE BE, AT B

ot 53] AdFeMs de HAFEE o83 AT A7 thdg A EoF

F A
s A ok HT ERE AFS2 WATY e T d9dS F
o

=)

il

o
=
il

i,

i, op

—_—

[2& 5] MAICH

|.:'|'rul wl]l:llr'd'
regipEenn of
e, aven il

[O& 6] MI2AICH
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[

8 7] MISAICH
#]: [Steve Mann]

e

Ho dHHe dofHE AHwHe 3AWE Adste A 237d= Fu7t 3id
24 AFEH FAH.EE Fol ol FEAE EFol i ofdsta FEHIAT, I
o AFH 9GS ste 4T AAAF] 2¥eEa 38D ¢ e FHE Wit
A e AFEY iR JHAk sk vk ol Aside de AFEE TS
= Zl&o] 7 Eoldll A A&k dt

]

FAZ= 7= Via Technology®t Xybernaut -°| S1oH,
Xybernaut= 01218 ZFE AES MA V AES A5k AAEZNA £2 o)

Ashe 2Ae) QI A % Auz FAe) Pl Flefska ek

=
Fl
)
ro
12
bt

(4) Wearable computer CIE{H0|A 7=

o 7bsd dHE AAFS Aelgkar & 4 vk 28y v|E Wearable computer?]

Wearable computer®] QIE#Ho]2A 7] 7|E FHIFH S} 7P AAA Zidd 7]
=5 7IRte g &l glow, of7jdl o]FAds A3 FE R i) o]FolAaL gl
o dE E° HMDd g A<= 7H3ade F9 A7 Eokoln 54943 A
2 2 A2A 94 Vex JpFEade] Zivketa vk v ZE Tt 4
7|RE, 7|9 = EE v}$-22= Wearable Computerol| A 7]E9] QlEjs|o]~ AH|E F

il

=

ElFo]A 7)&oA 1RE, /1= EE npeas) 2o AEZHQ SHH oA FAE
EAQ A7} AREe] Ao r AAAH JHEH 22 Naturaldt Q1E]H ]2, HE]
2 QIEFo]2 WAoo g thXE Aotk o] QI Holz] g Brh AAE 82
TRl FAE 28 7P FEAA oA A "k

- 13 -



o RelFEA 2T Vi

(1) ReIFEA TH

FHIHAE = AE2~ PARCY A+ AR Mark Weiser(1952~1999) 7F AFHE A
&t IS sh= ARl dRT e 23 U A4S Mok s ArHle A4
st TS AFE 7IeEAM FRAHES ARE WAdS FESAT. Invisible
Computer + Calm &Silent technology® AH&d 4 = o] /€2 21417] HFEY
718 ol p APFe g Tk AHFFEIZE BA O HAEL AHAE AFE EAE

A8 QA5 Qobw He AEA fulFEZ BFY AGE A5 Rolck ful
A2 AFGe B agau AFEVE B4 A8 83 how 2ugel oA,
A BT A A2 A e A4 AR ﬁo—g— g

ole mta stojA= tE HAFHE gl ®ol AHgste HAzH Y Ad, 131 1PCE
FE AYE AA 190 o8] ARHZ AFLEHE gHlFE A AFE A
7} 2005\ o] ol Unislet Ao FAA oM, vl 7t 7hHok ke 471

® Invisible : TB2 FHFE S HFH 7ol FH AAs| U= dHARL A
$A50] ARE TG B WA s @7o] EHHoE ol
HolA] 9

® Connected : BE& FHFHAME-QIZIE0] A2 AZFojop drhe AL A,
TFHeZ HESA AZ9 5 any3(Anytime, Anywhere, Anynetwork,
Anydevice, Anyservice)E

® Calm : HAo= v &

7 s

~—

87
o Real : fUIAES AFYE Belpe] Azs, HPAACHE B F
ol ohiet AAAAZ FSHE R

- 14 -



1385 1]

[08 8] BRES Al 22

EXXZ ¢ [shel 2]

o 3, ﬂw o] Frjgozn ABFN So| AR BBV AHRA7IF
W71 AR AN S E A E A F W) 8 BEAA A
]

o A, sl A ALl HolA A
o] ojujet ewrhx sl sl
context)= B0 AEAY] AFARE AR oY AAzle] A&How
o] Al. 2. EAlslc)

o A, AM&Al= PDA 22 ol53d AR AXE do] de AFEHL 2L gk
& Yo AN Fh711B sl ful
ok

o A, dAe 74 AHUF § V&S Ho A2 FHe 77 UESA
713 S7d4 (augmented reality) 7]E-S -85t A7 BRE IAAA

Sh= wplo g AW E ALgxld A 8

() FHIHEIL 247I=

THIAEZ HAFE &8s 73] A 84 Vs e 2

o 7} Al=oll WAE 71719 A3k AR s Eatks) e
o X821 419 Natural QEJH 0]~ 7)<

- 15 -
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Al SA o= ARE AMEZE A JEd 5 3l VR 7]k

AR FAe A%d fHAEZ ool HE 7%
QA T, o= 71718 BANE WEND el 715w FulAHL

HESA 7]+
0 QHASH HHF/E 93 ARHQ V&

(4) FHIFEL QlEfmfo]A

o
O

717150] AFEAPE /14814 Kate dHE a4
£o7 2ng7] feiMe 71719 A¥s- 7 Fst- s 2akst
¥ MEMS(Micro Electro Mechanical System) 7|2} -8 AH] 7]
A-Aolt}t o]y3 V&S H}%Qi MdE 717152 AR, Mg,
2 ARIIAS Bxs AT, , Aot 2o Agrid] Wadnh
152 fFRIAHS A4 LﬂE Hag FEEL A7 71717 53
rotAl Foh webd FHIAE S A AEFojAs HAS} Hud
=2 Bttty EHo]ae] FAZL AMS Hol AlE7bA 9] wEo|th
BF7F Aolgle dE#o]ae] FA7E Ak Attt AE Y] A olA
I AFEZR] QIE#H o] 2~HTI : Human Thing Interface)= Z 837
AR A ASN(TC : Thing Computer Interface) L83 JHE
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o|27}F JfEtE ojok Fitk. o5 M= E@-Xﬂiﬂ-%*é-{ﬂiﬂtﬁi} ?_]
gl AREAE T4l9] E o]t FEE ok ity F, Al A =
AAE AREAE EAshs SAAZE A 84 8o 843 @73t JRE F

e FHoE ARHL
Fs} wleludelE] ZEECA FRAFo] FEel E£2 A IS Hre A
“Hand Gesture tracking”¢l2h= 1| #o]2 #ofe] AF= 2Rzt Ad 7hs
oltt. webA FRIFE L 759 o g &
2= FA7HAE 8| of g WOTH]?HEVL Hidel 74
w2 730l

A9 AA ol 484

o AR, BE 248 Fuol ol 3L T AL ABY S &
A ATolth fUIHEIZ Ate FY FAT EF 249 WS Wo] 3149 &
239 Pazdols 9 AAAE TR geb fuAHS Bhe 9En &
42w 7712 945 ged

o

THIAHS @M AREAe FHlFAE S AR S A2AATE A= A
ol vehd AFE 7Iee] 282 Aotk dAHow WA HAFHI 2%, 14



sakete] Al ofHAu AU ol F e 7, EEAA, AEAY da ol
1= dlo]8 B (Wearable) HFE 7]&o] HxE Aolth 53], vla AAFE 2 (Sensatex)
Abe] ZPEE Mz dojgE %‘% 710l A49E AntEdoe A3HtE, €9,
AE 59 A AR A2E & s Bvteo] ofzh A AAE ARF
T AdZ 2835} /\}Q“XV} 878 HRE HEE
A7 JA s T3 E A (Augmented Reality) 7]&2] &-80] B3 Ao|t},
= E ‘ﬂ}b]'—‘ & 5}3:1”4 AR ZEF7e] BE 7)o AFERES AER
AeFo]2=2 Aol stk A7 dEUl(Inter-net)o] VIEAS} VELAY] AF
2, FHIFAEZ AdY wiAe et PEEths Adse QIE-ZHolx
(Inter-space) -

gO

(5) FHIFEIS HFEoIM2| HOIZIRA ei70lsrS

3|
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fjr
o
=
=
2
I-'O
-
By
i
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f
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A
o
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THIAHS AR 3 EE

BH{AET].

r

B Semantic Modeling
H B 73%“%] ﬂﬁ‘ﬂ«] 2573 9)\—1— (Adaptable) %3} o](Composable) el
ke

AAE BAR 131919 Semantic Modeling 7%} o] A

d 235}t}. Ontologys2 AHEARS] JF-a43 =24&
ow, L3 AR 8TE A
& 4 Al gtk Ontology =
ek BARS of iAol o] ol Folxl Ao e ARAES 7}10} z 7(] ¢

T 9\)\1:}. Semantic Modehng°ﬂ/\1-4 Oﬂ:rL ok= Ontology S 9]
545 38 @ 7 e B2E ol AN, veFe ARAr

F9ol A3 Ontology=2l 7T B AT, 24 ofZAlo)d F9== ¢
gt ¥ Ontology Fw5° ths A5 Solth

B Natural Interfaces
FHIAE S AFEAMY fEAold e oA Hl2aFeEs Hoju <
3 AR 22 AEAES Sk o]Fod AoiH, A Hx=
w 71RE/vEea/HaEYelEs o] &8 HFHY ARl Hojd Aotk w
ZhA QIZHe] HHF i WA A PaAs dEAHQ YHE=
FRE ATM HFHEZY OefeE gALT sES Al @AY GUIE U
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Interaction, Multimodal Interface 2% £ 4 it}

Validating the User Experience
FHIAHE HAFES oA e PSS ol JolM 29 YedHs <&
Aoz Wz d Aolth MRo] edshs HAFEES <}
el 91 A8 @72 FaA BaAs 2 K8 %Mg B 5 g

= i"’“” ”‘7}54010% Bl Ol o AEH9 A7 ‘LH VH G747}
A 45]7] oje] S owsit). webr FAA ARSEA | Hgket Hrhg
t=, = Field-Based Quasi-Experiments, Ethnographies ¢ & o &3¢ A
ool 28 Aolnt

0 W oox Oy
oo
Fo
o
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2}, 7154 (Virtual Reality) 7=

fr &0 30 o

o rir o
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=2,
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S
I
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l
|
el
yo
fr
Nl
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.
N
=2
=
N,
N

7HEEA Hlﬁ]%‘r ol AlAS dddt 2ol wheo] Wil A9 EE TR
2, 9, 9, 9F S0l AAHeE FxT AAC EdHeRAM Aol HiE O
= d =2 g Qe e guigith TPEEA AAAE @4 AlA
e o] ¥t oflzt AAA NN =77 AdS 7HestA & £ & St
=9

WAL JpAtE Ao AFe] 2 S 7] T 2sirdsir.co.kr].

:FT[“

12 = M
oo 2
>

—

2) THAAlel oA}

7P @A (Virtual Reality)ol] thsh 27] HZ2 196210 ARRIZFo|dA F37tdd B
€ 3st¥El1(Morton Heilig)”7} “AlA2}vKSensorama)” & Qs A7 1960 d ) &4t
v MITHH8HY] Ivan Sutherland ¥FARS] 43 Hepe-3s f2Zd o] FXE o] &3}
of F& ool Ve FYshes Hx9 HMD(Head Mounted Display) 3} EAHAE
W Aol Alxetal & 4 Utk 53] o]AL 59 Tl 4£¥e Beleddt WAt
Aol s HFEHAM G AFstaL, golo] Y YS AYeE E F =S
Els 2l Myron

Aolth, o]F 1975 7MFAA o]&¢ AFAte|n HITIL olHXAE
Krueger ¥HAte]l oJst] VR 7 &

o]% JMFAAL AL APvto] Sgﬂr/]ﬂ} P VR #E ¥t vl
VPL Researchol] 93l 7% il USAF, NASA 181l ¢ Z2 gl
VPL Research®] AFao]1¥ Jaron Lanierel] &J3fe] 19801 d ol &tz <l 7Hga Aol
X-]E‘E]O-]{:]_

7 19
N2
=

B oS

¥ P4 (Artificial Reality, by M. Krueger) v 1F F¥37to|gtax 3t} o]
F 2EH B2y sae T42]E $(Silicon Mirage) | o]g_} XA 7P A
Abgro] 1 &l mwhzx Sojd & e, AFEVE wEold A EAHE-2 Q] (Interactive) 3
A 873, o2 Aok HI, AtelH 379 xqﬂx}a} Y= mlo|E sy u
(M= 9zl ¢d& dighe "Vdd AT (Virtual Realism)'ghe TdS AEFOZH
TPl F &ole & AUY s5S AFYste “FY(ism)’ 2 7HA] JHSIL Tk
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(3) VR Systeme| 7

[
A

VR Al=Ele HEZHQ 4]0 &M Desktop, Immersive, Tele-presences o &
Atk HEY VR A|&El2 Augmented Reality9} WIEH A 153} 7]z w}
AF VR A|2Hl o 2 o] wrA A AT

o

® Desktop System
Desktop A|2=¥1& 7ietalA dwgchd PCE 74l
olgfil & & Utk HFtE shdge] £48
o]2E, HolE ZEBS} 2 EITE ALR =
2 BTt 02 A2RRTD P W B AT Fild) &
= pCE Julo g 7] wBo] A|~E 7Eo] w2 slAe] HAste 7
7PEA A A"ES AT ¢ Je AF o]

vl

Desktop System PC AlYollA 8] =o| lon Doom¥ #2o] Hafizl
713 s tHHA Z22BES 'S U] tiRFQl At &
AUt oo = HEY AYES A9 HFE Desktop System= 3835+ FEH
Zhal & o Stk

® Immersive Systems
ATt HAZhE oF AAIS} Apdsial = Cal
dojtt.  Immersive  Systemol|Al= Head Mounted Display(HMD)4
BOOM(Binocular Omni-Orientation Monitor)¥} #-2 gH]E 283} o <
&AL AlokE THEAAIR ARsl] EUEE SVMITIE WYle AHES
Aol Uukzoly, £ F7F AAE /PHAAR HEo] o] Wo] FAlo| 7}
AHE AFE F U= Az="o] 1992d UIC(University of Illinois at
Chicago)®] EVL(Electronic Visualization Laboratory)ollx] CAVEzZl= ©]&<]
AlZ=Kllo] JhrE| o] Qltt.
AHEAFE AAIAI $8E] AldsiA= ¥AIT Desktop FAHTE H&

3]
TE AYsh= Al2HlS dHE Y ¥ (Semi-Immersive) Al2Flo]gkal 3}, o] 31

rlo
i
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ol
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)
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C.

ox rr

(1

O

o]

o wEslEe) A nakd oY Sug ASSAG TAHE o8
=48 A 9ol FHAAE =AFE VR Working Table(ZHit] #4)) 5
o] oh;]_

® Augmented Reality system

%78 (Augmented Reality) e 24} ol AFE N WS 78 984S
Agshe AHEA QEHol2 Y&ttt THANE T2 AREALY dAT 2
AAE g 18] AHAE A AAsa s AAA GYEANES )
of AFENA WA TAe 1T 2 Jpte) BAHRE AAgreR F
dote] Ho F= Vlsolth A 22 FEY see-through HMD 283



AHeA7t B 9}5 Nxﬂﬁ 744 Mz@} L)oﬂ wAps} e e

7‘]*15 7}"1 O] ]7‘]‘— ?ﬂ’é*ﬂﬁ] 5’] thAl & 51:1::— JARE BHF LA
&7 s AHeETh

733 (Augmented Reality)®] 7P thEZQ & Fei= W&ol 93}

A AHEHE EF2IY AYS §3 A 3 HEE aggs s

FAstE AoA AE7Y & FeEldl BAEE 'HUD(Head-Up Display) ol A

AA AFEZP7E 8 UHE Hola I MEr)e] ik 7, ARt TISe &

7

=
=

O{N l"I

Alst7] gk 2Efgo] AAA BEAIFEE AL frEd A RS d=
T Atk S ARRARE ST AZHolA AAMAY AA 9 7AIA 9

g Mol B o 3 o]F T3 Bk 4 ddzts =2 5 3

A4S 1T839¢] A PCe] Wearable computer(&©l 7‘”—’“0},1_ o
T AT FHIrE) Lokl & 7Fest "l FHrE UdHFEolE VsEA 4

® Tele-presence System

ol A A H Al2EF= D] Tele-presence System #AFe] 43S & 4=
J= FRE AAME GAg ZHES 3-S5 AR A8t Izl A A
gate] Qo] o] EREE 9407 2= VsS FH] HdlAM A
"ot o] 7le2 Q3] 7h] dAE SiA Adlek st 2 ALE EHE
sl Add AR FlM® FHIEY AAA 2 S&HIL 3

oh. WA telepresences ATtlAl Q1FH O R FxH TPHAAE ATt
A 0}‘41]“} 974 245 FP8kaL A= AREAA 23l EAfste A

® Distributed Virtual Reality
Distributed VRe] 713 7&‘?_}'3}‘:}. Al ZdolAEl= MAZE stdle] AFET)
ohd o] tio] HAFHNAN TEA= Aot o] AFHES HEAE A
2xjo] dAztez Watd 76’ HE FaA o webr o] Foxprt A2
OE AAAN A3 7PHAAIE AL = don, Foite] FKR Iﬂ_ﬁrol
Vs 0}‘:} O 7tes] Adstd 7)1Ee] 7P Ties vES A 289
| = 221 AYo] Distributed VR

- 21 -



=

=

.

— u

Gk

A7}
t}. o]y3t SlEjF o]~ 7|&S]

}

o
“

Sl

7oA A

(Metaphor)ol] #HE W&o=E

20
=

AL
=
v

X

v et

T—

[E{E[0o|A 7|
Eats

(o]
—

Bl
Q=E [AENSIE

51

SIREED

=z 1
T
>
|

(4) 7k

A

#Hlo]2 Aol AHgE= 7]
o 2E{Fo]2 7]

=

W
Jmo
T

S

]

S

0
Bl
Ao

-0 -



vl HE|PE QIE{H|0|A(Multimodal Interface) 7=

(1) HEIDS OlEfmo|A T

AFE7} O o ‘AR ol 487 27 PDAS HIEF Tirs Fulg AFE
B} gl BmSwEA o o4 7129 QEAATS EaNE RS gl 24
& & A S detht 2%} A% 222 24 4700 929 d4nge
guss fulFE2 B0 SesiuAl olds thkek gl W) Ulg Bat

'6'7]'1:"]»1— Mq-
nlg) AFE e 599
gt 59 QAHHo|~E
42 0 Y ARe A8 84 2 &

o

2 ML e

S |-_m

B R q-.\' Fﬂu we

. \r_jr”

i ‘-\ ——

s .
# TN SEMNE T ‘
>

W= T
Ll

[0" 9] ZEIZY 2= Ji=9 HHEZFQ! o

1 do

HE RS A ="M e 54, 3, §X], & A2A, A, B Be 7Y oled &
AR 8 BREE T 7] o) X Y3dith 1980 MIT Architecture Machine
Group¥] A= %E(Richard Bolt)ell &gt “Put That There”gh= HIE A|Z~EolA &
43 SAll B3R dle ERIY AERES AFE o] HEIRE EHol: By o
B ERES
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At Qe QIEuo] o] thit A77F AlAtE
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SEI2E2] O
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Au| 27t g7-Ee el W3C(World Wide Web Consortium) ol A& ZEJ R

-

L

2l

el

=
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A

B 2 A (interaction) ]

o}
=

o] WWW(World Wide

)

=
B

Q3 vhag Aol(nk

=

] 1 (Multimodal Interaction
=i

Framework), EMMA (Extensible Multimodal Annotation)
Markup Language)Z o] ZIth.
R ESIRSIER RS

Web) 7]
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Application
Functions

F 3
¥

¥

/ Input

(1]

,:.1 Interaction -

el s L Session
\ Gt b "| Component

Output

F 3

System &
Eoviromment

F 3

[J& 11] W3C Basic components of Multimodal Interaction Framework
EX: http://mwww.w3.org/ TR/mmi-framework/

o U ant 24, A2A, 7 BY 52 A A4 25D g dMske
04 25T} ofY 492 FYT & Ut FY ZE THEL. 5% mEe
24, Z9Y thle]lz 5o PRE FINA A4ES FIHE /)5S 592
F otk AZA &4 A4 BAG A9 $3YS Faste] ANEL By

=
& A4 28, 28 25 2 4

5ol =
® Interaction Managere= w28 FARAZA gt SR doHy 4

Y £5L 2YAh

() EMMA

EMMA (Extensible Multimodal Annotation Markup Language)©= 9% 849}

A BY7IE Q2 F= EE dojoltk S ARAPE JIRE, AXA, 54 A4S A
48 o) 2RSS A3 A9E 1| F+= Markup Languageolth. <& 9 <9
AIRE 12 Aol T AF % F Tk A SR 282 F =S @

B} Ju7 R¥EEE & Foh @4 EMMAE 2004 8¥ Working Draft7} $H55|
W7 3RS oA o] AL itk

e

(th Ink Markup Language

Ink Markup Language™ Hand writing Gestureg Q1413 235 Rd3 F+
O, olul AHEHE AZAE 27 B 4 glom, FRE B, A9 ¥ vl Eo
2 ¢ 247 8 5 A0 B3 54, 29 715 SE Alse @4 XML Res 2

e HH) FE o] ATH gtk
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(Zh &&AT
A7 e EE8 27] GAR §8 A7 Eoke FE devgas Fdds A9
5

Aplzo] o] gl

o P ujyg XH|x: ARBAE AU e HE 2XE E8A AHIEE 1A
st B2 2383 S402 A AEY FRE Favte AH|A7 JdE 5 Q)
o} o]y gt Anl2a A2ELS JPEetr] fEihe 9
Bz 238 2 GPS7} HH &8 942 209,
T AUtk oW AREEHE 7|7 stveln EE 919 7))

o Foff & AMHlx: Fol @EVIE ARSI HE|RY AMH|AE
£ 59 7IARE dofetia & Af IR dgS FudEr|Y ¥y AJRE

o
=

WY Ag A8} Y 2

4
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3. A Aol x Ve dR

7} QIEjH[0|A Y= &M IR

715 9A AR ffeliA oA WUIE
AlFo =, IZbe] 1A AAl A, A4 58 s dA7eke “IRbESH(Human
Engineering)” v “o 2319 2 (Ergonomics)” 8= SHE g Fo] THEo] AA =H Uk
o]% QIzte] W FESo] A FAF SHEG AFQ SHS A Hol
1983 7} Zeh ol o3 f1zke} AF Tl Uit AR o8 ATE sk
THEQl 1A FEH(Cognetics) 0.2 kAl HTt
A B Fopo IHHo]lx At 2AHoE MPH AL HAE AHAFEHIL B
HHEA HAFEZE dis3 Ha AFEH 28y 71sel F7HE 7] AR 1980 Y &
HEEEITE ZSE " EopollM ] o]idh QlEFHo]A Tlgd tiE AFE “UEYE
H 7]€(Interactive Technology)” gt H2m, A A= 1Y AHEAF UH
]2~(GUL: Graphic User Interface)’} F4l¢] =tk @A= ©]# 3 “See and Click”

oz YuHE A GUI AHsolzolA Blg) AFA Aesols HAoe W
Sahe Al 3.

olg) EIsolz Flkd] e BAA ATE F2 4R RoplN AYHAT
1B 5 T A AdzE 248 gt 549 87, 29 AEHE of
89 mARL Skl Qzke] ool DEY HoE A A v AA
Al B Qe AAY =rA) s AZ-AFE 7 QEsols, AAe BE 7
2)mo] Aoz Fzd Al BYPozH Aol nhz ko] Y= £at 27}

A
o1F 714 G F1ee ofe oF Robz shFHel AsuAY ARsEel o

Ast oA TPEEAS FESe 7IEEA ARRShE &% 72U THEo] A "ok
z}te] o & BAH AAAS} 7MY AAE At 5733 d(Augmented Reality) 7]
%9 5F o] 1 doja, A3t oE Eurbd MIT Media Lab®] Natural interface
44 A

T 978 o] gate HolA @ SlEF o] X (Invisible Interface)?t 27 <
B 5| o] 2~(Tangible Interface)7} thEA <1 oot}

o]# 3} Natural Interface 7|&& 7|&9] 7134 sHE BoliAE A7} =1
A TT8399] AT PC, FUIAEZ AR WY AE2A D Loln] F
A7 AP Aok 53] HZY A= G JHEH|: e Hue udd
o]~ 7|&g Z¥ete] B8-S Folv MultiModal Interface$t #HAE AF+=
4 SHAA oA 7R 2 #alo] 7oA Ak

ll‘

op S rlo 3o
_m
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uh AT QIEjH0] A 2R

A o]z B ZAF E7 WAL ZA = AR FH 0|28} = I o|2R
1=

TES 4 Q) o]gist ERH2 oln] “AlY AEFH ol A A gAY,
o =g QlEHo]~E WELE(Metaphor)ol]l FHHAE U802 A QIAFIAHLA =
Ho| AFEAM FoAE BdS vt
o =i QEFolAE Y oM Q17H] 7 AR AY S-S TMIH A
A T8 AJAE 23, S8 oM e QA ARkl JPdEA Y
HARE Adstal &5 AdS Fdsie Z8FQ AAVE e dEH |~
Ao AFEEHE 7|ES 9r|sith
o =2 QIHH0|A T|=

WA B3 ox|EHA 8 A

t:f_]_—
2dS veze} sk vEzs 7PHAA Wl Ay
% ]

Desktop HE}Z7}
slo], 32 7 1% ojulst Fejo FoAg 3l
AJ7E] gt AFE T3l A2 7HA FEZF atE T A §EEokdd wet 2z
S0 & % 7HAY WEEZTE AtE glom, oE I 713

(1) On-the-table metaphor

PHAIAE Hlols flol AAskE FEe] mEEoY. ZHE ;}Uﬂ Zo] AHH=
Qeje) dEE2A AT e QR a1 Qi

Fiol Hof A= 7PHAAIE AAAS o A BAE O]“Er—l—’— A B CdE
of, ZUH Aol Yehte 333 vlaa "l Foidle F4= 45 dde] A3
gith. d&= & AFEe 2YE ol 7HE AlAZE AXEE 73571 on-the-table
metaphor®] AF A oot} vl2a & EUE fox B9 Fodxpr)t 2o s
HHAA FY(co-work)e & = U= Virtual workbench®™ o] &3ttt o2 gt e
HeEs v & EYEE E°H}\1 Al F2 =] 94 Aol Thesta v
=9 FAAelA Assithe Ae AUAT, Fojakel o)l ek Al

&0l A
TJr F2 7MIAE(FOV; field-of-view), 2]l ARGALlA] S47E F&3] & + jloh

2
X
X
g

yo H

Q M 1S of

(o]
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= ©3lo] itk

(2) Immersive metaphor

AAAZ FE FAxE A2 I Al TPIAAE BoFs otk oM =
AAAL EAY B730] AREAFNAl =ARA gow ASFE Foh A7} body
suit, &7} (Glove), HMD(head-mounted-display) < 283}= encumbered 2413 =
(dome)oltt R E FIte] HH] 32 FFES FIAA M AAE AAEE
CAVEW4 o] dA7bA agtHfer, e FHlze 7] A3 Aladdd 3

Hoz NEE Fo] 7MF AAY BARS FE WAl = Hu gk

(3) Through-the-window metaphor

PAAE AAAIL FE Un ANET § Fee VIR 8y, A WFe] A9

< AAACIA ZFE Yl ANEE AAs 7] AlARAM 7P AAE AAA=
SAF Al et Holeke #wAE Ozwm ojsh e wWEtEolRE ulg A&

O]Fﬂ% £ 4 3tk On-the-table WE}E}= o] 3l 7pAEA A|AEA FE
b 2F AV, 221 e H}”&J A= s 7 Al dRES
ol

(4) Magic Lens Metaphor

o] A& Fall HlFoZ AAA shHz 7P3AAI7E
%S Magic Lens Metaphorgtal st} Hozte S734
/‘ﬂﬁﬂg} TVEAAZE A9E s Al wOoEE Wearable
Computero| Al 8§ 7 }71} Metaphor=A] HH]Alo]Ad, AUl &&=H= 7]&o|th
Through-the-window metaphore]l Hl3] =47+ Fw3] = 4 JUTh  on-the-table
metaphor ]S o]83 12U AYLE “AR Quake”, “The Invisible Train”©] 31

o

>,
Y
R
it
>~
=
o
o
o
2
[1_1>~

(5) Third person metaphor

o] WS AREAIZF 2471 Aol TP} AAlA Sol7t e AS BEEHA Ive AL
= mirror metaphor, $-2 reflexive metaphorE}_T’_E JstatHA s

A21e] olm A7} 71 *ﬂﬁ]-‘ﬂ T £l E"*ﬂ‘ﬂ AAA NN Aol gE-g-s)

XN e fr
>
flo
S
>,
o
rﬂJ
3
FO
o
N
N
01
ofr
ol
_EL
o o
é
N
N
o>
o
=
X @

- ﬂllﬂl
n?L'
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> _‘}
30,
iu)
rr
o=
ol
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Zt. =2| QEHolA TiE -

(1) Tracker

Tracker 7]&2 Mo AHFo|x Fopol| X 714 B2 83 AT 7«2 & 5

W gl Ropolk

(7}) Tracker &%

PRI 01 A1 1S 65 S AR SRR D A7) S
AAA N S A Ads AL art Stk ol9fd= ARgAte] &
A 2L AEH A4 A G F ke FaAdol a4 Tracker
7F EE

Trackerol| A FA|stodol & E2|g2 337 (roll, pitch, yaw)T HXIHE(x, y, z)°]
o AAA AA S 32k F7de] 6DOF(Degree of Freedom) HOJEI7} 7HdAA ol 1t
g2 2ot don, Al dedt did 58 defoll wEt 3Hz e XY R
3DOFRte] g5 7]|= g},

L2
tlo ﬂl
N
N
A
ol

(WD) Tracker Al®] A2 7)<

EAF A" Al AHEHE Ve ted 2ol V1A, A7, B4, S3H4,
BN}, Z474e] 7)4S EFE Hybrid e 2430

Edy) A28 AR AEHE 7% BF

o 7IAY EZHF
o 4714 9
o BE Ea
o 23 Ed
¢TI Ea
o A4 EHF
® Hybrid4] E&#

2 Z740] e 2
B 2714 BAL 2 Felth 29 So] ANL o8 AFSE &% FAH
39k o] AR EAL AAAY $HYo] FHoI} AfFTHE AH AdgE
WA S WAT 5 e AFS Bol RAHD Aol B FIA AHEA
$AY /b Yok A o] AFEL AN AN B FUANAR o) b5
sfths Baol Atk 3, Blgge] Wil Wuke ol thE wiEde] gl 2ol
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22k A A V2 2l AER AA ‘I‘O]'O]'7 HelM 85} of

gAl =5
A FFHdolvg a7l 2 A Fol BFAHLE ARRHE Vot o] 7s
2 FZ o]z HgA Y FAd AR AMME B A BAo| HIFHsh= AN &
Hs SAFOE ARSETE ofA7EA] BAAAATE FHAQ Fokll AHEE 47 g
BA B2, ole WA 7HAo] MM A7|7F 7|RA0E A7] wFo|tk |
T 2715E ol WHAME 4Tl Bt vy 725 7 AR A, HEE
A A5 A717F & 7148 F+F] Proof Mass, Hinge, Servo® FAEH, Ao]2+=

Gimbal, Pick-up, Torquer, Bearing 522 A% 7] wjFo|tt. FHTdl= MEMS HH|
o] AAMEo] st RIEA Chip 7|2 Folxlal 7HEE tF "olx Fujzslol
WS 7= o, 7PdA A9 Tracking wok=22] A& o7F Al=5ar T

(th Tracker &

EfAY F2 Ao webA Head Tracking, Hand Tracking, Eye Tracking, Body
Tracking©.2 F-#H ot

® Head Tracking: 7F§ FH A AME-E= Tracking©=A M| FAUS 1A
sto] 7HEEA, SAEANNAN THSAAIt AAAE WA AI717] AsiA ARE
doh. F2 HMD 73n|et Zets o] ARSHTh

® Hand Tracking: & 28] Wsle] W AX2A AXs 2st7] $3 FH
2A, vloldeE 2EE FolA a7iEo] Utk

® Body Tracking: 14|-&}H4] = A7 Akl &= A A9 AME A
of Zp Fofoll FAFE § A6 tigk 74 AN 24Y FEE A s= A
7t AFEHE AEH A

® Eye Tracking: &4 olF = ARG 2 HA WS A3 2 9
2 Y, 3D YAl HaEdo] AR 2835k} Ho sl

l-lél o

(=h &A=

A FEAIFSZ PolhemusAte] FASTRAK, Ascension TechnologyAte] Flock of
Birds®} LogitechA}e] Head Trackergo] SIth. o]RAL A7|Folu 253} W2 5o
el 948 LATENCY TIME] 29 I SA® 254 g2t Alglr e 4833
24 3&% A2 Nintendo Gameboy®] Power Globe7} #HZol™ &z\71A] frds}tt.
Z53 7]&o] &89 Trackero|Th

v|2 Tracker 7|2 5 il A= MEMS &4 AIAM 9 7 AAA FHdA
A AARo R 3esyt R8s k. Analog Device, Samsung® 22 H&F 7
HA = EE MEMS A& HA] Applied Memsy, A& 2k F-F o] Bosch, Delphi
o 2L AR FF w7t AlFs Jhdska 3

]
Tracker AXE U} 25 QAT F Y= N2 LELH]O]/* A= AX =2 AEA7]

o =
e
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AL Gyration®]t}h. Gyrationol| Al &3t vl9-2= EdF Y dFQ B AEE 44
E WAste 71E9 whezee gl =93 HEO g 9 Ao FsHH<l
AR WM3E Tl oles HASE Ao ofdet A9 ol wt Wt AXE
olFd & AUtk wEbA FHAQL Algke] JAAA HIJOW, AEATL vRe-2E EE
ste FZtol 719 " & A AR #eE diEH ATk 53] ojyg ¢y
Flo]x 7]&e FiEA 4 dgHo|x VeE AP Eo] wHstA Hrh

[& 12] Gyration? OFRA

ZX: http://www.gyration.com/products.ntm

Sharpt 2005 %= BA ZAEE AAE &S Ve03SH Fof A3t =ds o
Vodaphone ©]&5AIAMEC2 W5ttt =4 AEE A+ Trackerd] ?:l%gi B

& ofo]A] A7fe] 5oz e Aoz Ax HAL Sl AEH= 359 AA

7] AR} 2%9] TMEE AXME 2F38 Aotk Ve03SHE ol 24 AEE ANE &
Aste] GRS T AY o]FATe AR AF7A 9= FolE AMEHE A
At 3l
B AEE AME ol&st 71 718 7T ZAE “Ito] HYATE & F Utk
Zrol WA= AR AXME o] &S AA AL, HHE & u 5 =] Hrh
A AEE AlXE Ve03SHE =28 93 7ls® THIE oy oy 2l
Fo], S 2Ze ¢ Qe “BRA AEE AN 7% FFo] Jlsdith B

Pboox N3t
ok

oz

tlo Y

e
=
I
©,
xo

A ‘?}(Pantech PH-56500, LG Electronics SV360, Samsung Electronics
SCH-S310) ©] B ZAEE MY 7es AlYd 24402 &85 3 dEo] Hx
otk

V603SHS] B ZAEE AXNE AYsh= AYds Taitod] “Full Swing Golf” <}
Sega®] “The House of The Dead Mobile”7} SJth. “Full Swing Golf’& ©&s ZX
FHI Zo], dEs JFEE ZoE FxY 293 dste = Aotk “The
House Of The Dead MOBILE"2 @29 3pds HHAM, @27 AFHF-2E o|&3}
© AR F9Y A& THste w8 Adolth FUY FHEAE ALY ddre
S HHA, U 7 %Qi Z2He oA, V603SHO ATsE= 2 AEE

AN 75e BT F QOBE 7Y FEHS QNS FUE ALl S

l‘l
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MOBILE
{4 i

£ H0S JFE Setana kai Golf Club
T TAITO 2005

[O& 13] Taito “Full [O& 14] SEGA “The
Swing Golf” House of The Dead Mobile”
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(2) Tangible User Interface(TUI)

(7}) Tangible User Interface 7H'd

TUIE 4412 e tulelas geldos fais Aor, 24 4740z A7
@ 7+ gl AYHo|2Z ujFtk TURE CULE GUIIHE A8 24712, 3
H oozt o] BASEln Sn YTk %, Tangibled ‘WA 5 Qe Eom

o AAle) BAE AEAT AR WA S a0l AL FHFH

Tangible 573484
ghgsle Zlojth

(1} Tangible User Interface T A

TUI & A7=19909t] SHHEE], MITY ©]A]o] e} n4-E T4AoE Fgxo] gk
T ol QA7 7] WARA 29 Ropld TUVE S8 90w ol o 4
N z2AE @ g 24

® 1/0O Brush
[/O Brusht YA EAsts ZE EAZ3RY Zy9 "2, 5742
“Picking Up"& < 3L o]AS o]&3st 1S 18 F e =EY Eoltk
I/O Brush 9 el Ykl 23 2oy Yiole 43 HYe 7ivetet =
i, B xAA 9} W= o] Jlo] =2 AW o] I-S 184 &8 Afle d
Ao EAlo] HEAZIH AT EA S color, texture?} movement FHE L&
T Atk o]FHA oW AR = canvasoll TS TE W E2obA AHEE 5 Sl

=

[O2 15] 1/O Brush A2 0l
Z%: htip://tangible.media.mit.edu/projects/iobrusty
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® (CircuiTUI
A} AHA Akzto]l AJo)lE w7 YA CircuiTUIE 88 2= 9t}
ﬂ S
[e] -

CircuiTUIAM = 3|2 % ggo] 24 HH, o] FALE
AE SEAA 4 H2E

[ 16] CircuiTul

ZX: http://tangible.media.mit.edu/projects/circuitui/

® Tangible Business Process Analyzer(Tangible BPA)
Tangible Business Process Analyzerv= 3]A}e] H|ZU 2 Z2AAE TARQIE 4
e BE2A oY AlgEEC] 2A FE 4 AT Sensetable platform ol A

214l Pucks olEFoEA 92 SEFOF 2 29 22 Ao detr|y

O

&=

£ 48 F Atk Puckd o] we} 3 £2-9-9 Bottlenecks animation
79O 2 simulation®] o] YEFUH, oS cost/profits, throughputs@} lead time
o] charto] HAIZte g FAHER Bao] Fozi(nd, AXYE, IT ¥lYA 7)

=°] AR Bl 4 F Atk

=

[& 17] Tangible BPAS
0|25t ZZ2MEEZE MAol=
=

ZX: http://tangible. media.mit.edu/projects/topa/
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TSI Z2AE= = 37|edT-do] A 2002958 20113704 A7 AA 2 35
2l A%¥ HC(Human Computer Interactlon) e z2AE JHo) Ik 7)A

& Asgshs HA A7= F 1097 38Ale] 24 F3=M CAD/CAM,
A, FUEE, vt T Aw &oke 4] AB7 & Foskal .

ZZAEE 7PFEI] A7 (Tangibility) 2 A2 (Reality) S

Sro gy QI FPddA, ejal AA AAZE AAAHI st AAEE AEE
FZHTangible Space)s 7N&at= Atdolth. AAAA S} 7VEAAZE AA=HA &84
NEF F7H(Tangible Space)= RHs0] 7MIAIAIS] EAEE stog A AAll e
7he Aes AFEE sk Zlo] o] ZEAES £,

RT 53T

webA KIST TSIZZAE "Holl= AN} 7Hda3te] 7142 d4s v A%

2 Q147159 TI(Tangible Interface) 71 ABAMAY A3 ARE Aof Q17+ 3
& é:ﬂi}ok 74 EA) F8 71%9] TA(Tangible Agent) 71& AATH A7 7}

ox
ol ﬂl{ﬂl
)
m[o

o] -5:]/\1/\%

_4

Ao A4E FFE 4 = RCS(Responsive Cyber Space) 7|
2 2R3, 4TI, AsAle T &4 Eokol AEVHE

s 5o GuHAE F40
o] 35 ATE AL Utk

(B AdolA e &6 Atz

HAE Qo] oplol= AlY ZokollM 20041 o] F AT HEo] F3Hx
At} World Club Champion Football> 7FEA]2~ES o] &3] §-47} 7H50] Hof =}
Ao g 7 Aess FEANL s8HS &Y e de AY v ®
Tangible1El o]~ FE|Z 7}=E o]
o] AYLE Jt=R o] W &

14 AHEAPL ol FA1A

o]:o_
yo ok
il

e vitle] ez Hol 9k B4 AAlz
azeAy e 4

rr
Y
e [ n

L
H
=
aq,
=N
(¢”]
=3
a
=
3
ol
op
L
XN,
&
ofk
Hi
N
iy
o
2
Lo
W
L
rlr
P
mlo
NEZ o,
4 A
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[& 18] World Club Champion

Football2| JIEE S¢ot &aistH

(3) Gesture Interface
A2xx] AFE V)& v AEH QAEH)A V&R g FEL wy Qs Hopxo)

o,

h A=A 9 7

rify
M
e

AzA QY el WAL A4 Slee] FFol Wt thest 2ol TR

1) Pen based Gesture Recognition
2) Tracker Based Gesture Recognition
2-1) Data Globe
2-2) Body Suit
3) Vision Based Gesture Recognition
3-1) Head and face gestures
-2) Hand and arm gestures
3-3) Body gestures
)

-4) Facial Expression Representation

(L) Pen-based Gesture Recognition

A3l 7lES 19634
970 d o] &A1 HH,

Hojup vhesg e 22 Ay AAE T3 A=AE
Sketchpad systemol| 4] 2}o]E-3-S
FE7] A 55 Af, F Al A

pous
>
>
B
s
o
o
ot o
—

il 2% FAAA 2 A=A Alzge] g

oA = Ak
Hot Fele 7MEetE Alofstr] #3 WO E OGI QuickSet system©]he &
A QAT A QA AR HERE QIEH o)A TS ARRE AXA dY Tleol

W= AT QuickSet map symbols, editing gestures route indicators, area
indicators9} taps©.Z FAE F 68702 pen gesturesE UAT 4= Utk o] A]2Hld
A Oviatt= 3% pen gestures AFCZ ot B5T w3t 23S AA HIUH-
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Zeleznick et al.Z} Landay, Myerst 3 7|9k 2A14 202 A2HE A4S F )

= WS st

A=A 48 7)&e] AYPFE FHI3 AL Personal Digital Assistants(PDA)eIA] &
7IA 94 fdY dEEels e AEHEA otk T2y Apple Newton,
PalmPilot, WinCES} 2-& PDAOM AeE D7)A Q1 oy 7R AlRkE: 7R
WAECIY 3l 7s 14S ffsiA Exe ISl W Ee vhesoh Y sj=rt

ol
I T e S PP P S

)

>4
i
=

2 AT} SASHE WPt &9 g, Bl AR 9AE FASH)
Jg we Edg Azdgol AFsse] dek AX Fejol me HPAAAAY <

Hed A 248 4uxo] EAH:

QA7to] EA9] ZZolu} 9]/\}&152 ﬁ%ﬁ 7}ﬂ AARZA AFLEH= o] Lot
M g erng g tekst Al
A& oYt} Sturmand 19 =
she AATE Ao iyt of

@
=
Lo
5

® (lasses of hand actions: continuous or discrete

® Interpretation of hand actions: direct, mapped, or symbolic

@ "ol 28re) Fad

A3 B Eel Gl 43R B 33 Assisl ai
ze Yol F2ust AFRIAL oled Hojy Zeine 3

-

yaS

;@

Data Glove] &H
® Direct measurement of hand and finger parameters (joint angles, 3D
spatial information, wrist rotation)
Provides data at a high sampling frequency

Easy to use
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® No line-of-sight occlusion problems
® Relatively low cost versions available

® Data is translation-independent (within the range of motion)

Data Glove?] T3

Calibration can be difficult

Tethered gloves reduce range of motion and comfort
Inexpensive systems can be very noisy

Accurate systems are expensive

The user is forced to wear a somewhat cumbersome device

@ 7= A%
tole ¥ H e &9 “point, reach, grab”$] 7]
A&l AHEEE HolE 2HEE B3 d489E &Y
el o3l A E ook sh=tl, ol 24 Y&
o] gt}

Latoschik? Wachsmuth-2 multi-agent architectureE &3l HE 7| T{o] 3-8l
| ZA8 AXHE A2t o™ Védndnen ¥ Bohm= neural network system
= &85 A=A T sl A A7 Ak olEg AFES BT 91X
A e wegt S8 g AFEolth

#HZY A= By #F A4 2SI Fels and Hintonoll $J% adaptive
neural network interfaceE AH&-3+ hand gestures®] &4 W= A|2HY A
T2F=7F Kadous®| Australian sign languages ¢14]8}= <1+, Takahashi and
Kishino®] &0 7} &2 QlAo] 183t dojt}. X3t Hojy S8 EE &&
o Zgsta Bot Ee AEAE Aste AlZFlo] General RealityAtellA 2
23} At} GloveGRASP E2]& ©] A28 Washington thehe] HIT ¢4
oA JEE AO=Z SGI A|~HS 7|HEe 2 3 C/CH+ class library s A3-3}
of AZES o] IAEo] A=A 1A TEE AL F UA shAth

ol Ae AR A 2 ete diolE SE9 AlAIFe] HRE T

Sv

2
)

2 rlo



F 4 ¥olA stk & 9] dholnls, vtAgRE FEHE 71A, 74 ¥4 FE
oA 180% ol FHeA AL thA] vk H& Hrh agjal o Y7 2
stolu] Rl &g TS Wol, E71EE wElS wol Ho] 4R AjA
ol At} E7iets Futg wd, W] AN o A9 100%9] =9E& &
T At W E V1S weld 1 wd A whlEste] W] o] ZhE
ot o] B WIE UEE FUENA 12HE@09%6)S] A9 A/D W25}

2 AFE A5 "ok o|FA & 7 Erie wEo]
UA Hoh o]y Y] Y HE Bend-Sensing

(08 19] & HI0IHE o188t =19
CIOIE SHE(VPLAF XIS)

Z£X|: VPL Research

z719 Helg ZYE Az ARSEH= oW A AATE AdAlsk
Durability7} HolA& @3S 7RA8t7] flaf stolH el b 245 ARS-SH
1W2lo] VirtexAtell A CyberGloveZ}F 7= it). o] gt FE]E Pinch Type Hl¢]
B =Sl st Jugh &bt} 93 AA= FS AW Durabilitye] 7HA 2
=8 tFLte] Q'O]O}Uﬂ A744 A2 %7‘ o] 7zl efoltt. FH ALk
He AFe doss o] Hc} A& AHEStL 1o ™, Bend Typed} Pinch Types
A3t Hybrid 3Ej<] A

E-ﬂ:l
ru{N‘
>
%)
oy
%0
:i

A7ke) AAS SHRS NS A WHoRE Be Fa 91K 3D 94 v}
AL Bn $AQ0) ME AT W 9A2 o FEolA et Ed )
Sshe Boa) 39 izt peel 949 A% wele 299 5 9= 3
AE B} Yoy "

o i
e
rr
o
o
(@)
=
o
2
(@)
]
(@)
R,
O
b
lo
—n
N
N
B
N
N
3o
)

dolel Zene} A @, Body suite] 712o] dlolg]
Feind] ws) 84 el B AA Hgslor drke 4rh4el k. aex
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82121 Body suite AR&EZFo]l Aol HAAFCE Ho|HE FHHA K5t
oro] EAjgth

Body suit AR&3F A2A] A BHH AFE 19949 MIT Media Lab2l
Wexelblatol] oJ3l] %20 Al EXo] dste] Hor 1998+ Marrin}
Picardoll ©]af orchestral conductorE 3t instrumented jacketo] 7H= It o]
AL LAXE A 3R} affect, gesture, and musical expression?te] 4% A
e Ao g 2UHY §7] 9 vk=o] Atk

9] optical, electromechanical E&% 7|9 WHOE Body Suitd &4
SHAIZI7] HslA AFstE]e] ME, Al HAC WAste Blo] 7FestAl =
FFole M2 vl E WE Z0 R o

rlr ol

(2}) Vision-based Gesture Recognition

Vision-based interface= sl L= 7] t)e] 7H2E F3l) oA E ¢F 30Hzo] 3]
L2 A & EAHAE AA Y ol AEAHE st WAls Tt
t}. Vision-based interface®} ##H st A F4d &< a3k A&FQA A7)
A&E SHE FolRA dF 1A, = FAY 94, 24 s Eesr] A% A=
7 4= B24Y A A4, A A=A QA T AR Foprt Atk

A HAs T3 A2 WM AME Fol dS ot flenE FHEo o
3 ARZro] gle Aol & Axoltt. B o RE gt 364 ke Ak A4
o g 142 E7Fsst7] Wiel oled AFAtE (lol7] fls oA e Fhet
£ 8L F AW o] Afol= VISt TF AV HAET webA Q17ke A
A o g =a70] olsin

- o

FAL T e @ 5219 ARl A vl o] WAL HHEE Y FHoR o]
257] el 223 ol2le] BAle] 14, Wl ANAA, Wre B9 59 e
71 4 Qo Hde A7HE 3Ads &% CMOS  camerad] S
Vision-based interface 7|&9] &-84do] StE L St}
A 222 Q124]e] A8-E= Vision-based systemse Ths Q4] 93] ERFET
Fhelete] A - ) e o o
Speed and latency - AAIZF §14] o F
Structured environment - WY ZW, o)F =9} & FH I o
% 4
® User requirements - S8 F3Q17Fe] 2§ o7 (e.g, markers, gloves,

long sleeves)

® Primary features - ¥ 3G 7|&EH 5 4 ofF(edges, regions,
silhouettes, moments, histograms, etc.)
o 214 Te 33 HE Y -3z Bd 74 Y oAF
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® Representation of time - <¢l2o] AREE= 719 Alol(eg, via a state

machine, dynamic time warping, HMMs, time-compressed template)

1) Head and face gestures

QZto] TE ATtH Aol SlojA mest dE 85 o&dth oY
3 =

AAEe FA A e v ZA)F0l Aol glon

<3} 2
o vzle nHY FE7]
® o] SAISI= X
o el $49
o o ¢4
o Y=
o 79 279
o % Yu, TR, &T 5o ¥

AL Tkt A AAF Thsst

Friesena FACSEh= ¥4 53 & 219 &
2 g_xg AA A|z=Elo|A F8 dugEoz 2§
5 o ] EH-E;]_ o]/\l BH:Ho]q_'

N}‘] A A|=EY T Yde EdY w3 Aol taiA 19951 Moses
et al. o] #Ee} FA A= 1996 Zelinsky 2} Heinzmannell &J3] A7} 3
A= AT o] 1997'd Essa®} Pentlandoll o3l 1718 A= <Kol Wit optical
flow informationS ARS8t Bt} Augk 22)o] 7153l H0.2™H Oliver et al.
7 Otsuka and Ohya® HlZ] 22 A|7]o] AT AAE LRt

2) Hand and arm gestures

Hand and arm gesture &°Fe| A7} 7 SeaiA JAH Uk EJF o7
o] AF-=0°] deictic gestures (pointing), emblematic gestures (isolated signs)
sign  language(A1&d  EHS 7HAE)9 #E"E Zolth. IR dFddAM=
MultiModal systemol A &4 A217e] 2SS A=3tar Qo
=2 HES 7HAE A 2B A Tles A

O:]—_rLE] Ol:_Q UJ—;(]U]— /x]xﬂi J|
83t A= 19951 Stark®} Kohlerdl] 2J3)] 7|4E ZYKLOP system©]t}h. o] A]Z~El

AqM= &5 W8 243 & Erpge g HAE Aok ol9k AR AT
2 19989 Maggioni?}t Kammererdl] 9]t GestureComputer©|Tth. ©] A]Z2~Elof A]
€ hand gesture$} ®2] ol&S AAE 4 Utk

Al
al

LL
d
DR
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3) Body gestures
Body gesture 7]&& ©]&3lH F9 T4 w3l EE TFHOE QY] ¥
AT F Ak ALY BB (Activity) 214
o},
B4 tigt ¥F= 19979 Bobickell sl thea Z2o] A= Sl

® Movement - 2A9 7|E 94
® Activity - movement®] A< FE= AL w|E

® Action - high-level description of what is happening in context

HFEe d7e As F F dEel HE ok F5E 9 dFE= MIT
Media LabollA] 7'¢% Pfinder system©|th. o] A|Z®l2 Q17ke] &S5 A3al )
2 PRIE FHA 2ES Agde] 249 Hog RABT H) Bl uye
Adelvt vlrAlolAd, 71 - e ete] JIHAAS Hs) AH-E & itk

(P Aldel X9l g8 Al (Vision Based Gesture Recognition- Eye Toy)

Eye Toy+ Sony Play Station 2 platforme 93l 71'¢® F7% <14 CCD 7=t <l
g o] tuto]ze] B ot} Eye Toy= AAAY F4s 7HztE &8 A <
&2 02 Capturedt & ¥ DSPE 53l Image Processings st ZEHH FRE
A7 Heshs s s3I AD7I= o] BERE } A3 AR} Gesture s <l
At o]2 HH o g WAt SHAM AU HEHoE AHEHE 7=
A2 A7 5+ UAT, Eye Toys ©|-&3Hd Z}%iﬂi% FIY do] d&Zow
7hssh7] WiEel Z1HER &  fle AYY M2 FIS FEsAH

Eye ToyS ©]&3% WA Adege AHAVE BAS AMESt s He Al
¢ Wishi WashiE X33l Eye Toy7} 3-8 7hsdh Al 2ok & 13| B
= T e 127}11 [9o2 F450o] Ut Sony= Eye Toys 8% MEE AYE
= SASkL gl o= Toygh= AZ2 dEFo]A AA7E A2 &2 A
= 3% F dde As dFshe Aot
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[O 20] Wishi Washi:
2= ool S xIOIEH
0| HOHLHE HY

Eye Toyw= 3Z%Z Vision Based Gesture Recognition 7|&< AUl §
t} o] 71&L I35 A" 7 HE 114% Mobile Phoneoﬂ/ﬁ 280 71538
AAl Eye ToyollAl AEE 7]&0] Gesture Recognition®]g}7] ET= T4 Motion
Detection #15-9] ¢IAo]AF &5 st=go], AT EL O A5 Mo I4E0l
wal AW o B2 AY okl §8&E & doen AFRu o HELE AY #3
[e]

Lalns i
% =2 5 S Aotk
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THIAHS A5 Al

A 2
22A 32 wR Yok SRS AFHIE & Aol BA9] theE /12
o=

719 E(keypad), "F-2~(mouse), 7]H.E(keyboard), EJX]F = (touch pad)FteZ+= H=
& Flolt}. thekst FH 9 (heterogeneous) HIFH-7171E T3t HH o] oM ALE
A7} AP A8 5 sl Aeslolosl Bast oldd BES nels) Bohy
S41914) AEslols) A Fad deslols F Sz A7) Fe Rl

O &4 949 %A}

1936139 AT&T LabollA "Voder&t= 24 TA71E W AL A|FOZ 241214 7]
=l gk 4o AV-}EJ‘”E} Olf SA%04ef Ak A= 96OLW¥E1 Al%}lﬂ?iﬁ‘r.
|

B
7 Zol Bk 44 , 3ol Y
3} gefst =olzka it

ds EW 4% A £4 % ¥, A= E= FeH S 2 oo, Dictati
System, &AM}, AeE AN =H, AYPHMY Al=H, AFhf Al=E & AL
st et slom M E S Had A5H, SAREMY Al=del
AL L3 A Foll a1, v, A 53 Yas] Aes AL A
A= Felstal ok E 54 veldy FHlEE /o] o]8H = 5 1 &8
Mele st

Aoz FANA Vg LT AL 1970d) Foll L] ARt ol

= il
2 Sokoeol 9Jgt FA7A &H(Dynamic Programming : DP)< ©]§-3F AJZH&
(7]= : Dynamic Time Warping : DTW, ¥¥ DP matching*)°] It} ©]Z-<
AZEEE] Ao o) AstaA 2719 e FARE(AE)E AL
ojt}. ofujo] /\Eﬂ( Aol e ATH L AT 740] =
1980t = olH7hAS} & 2 A7
HMM=Z tHEE 3= % V# 2dld] 7|25 & otk drke] gzl AL 19804
TRkl 21 AIAR g g3

2

ﬂlO o}L —Ll
rE ox rd i g o M1 ow
pa

o rz

oL

o7 AAY o

1980LWH 273w %l g W SAJQld okl A7 (Neural Network)S
o]- &3t A=7} “‘01 ojFo|A E ElxAd oMe Ee AYAETS UEhe]
FES e wyl ok 28y, A3 HMMI 22 5413 WS S7HeHA 23l

T A&ESAAAY 2o SErdy dojrds s 2@siA god ¢ HE
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[12! 37] EHEIOIE 28al 3D CIAZYI0| A

2 429 w4 CODAE 2oz BEA 2392
PUAS GEGE BYH 0 BEE AARYAGS MRAIZE BAo] HE CRT
S0 TAIB.

dE&ATF Jr—ri olFdE 1
wlo} Ax EF(Self Tracking) 715<

(th 3D 4A|%9% DISPLAY A|2=H]
3D PAGE vxFdol Axde A FHl wet vg3 2ol HMD,
Hand/Floor/Desk- Supported-Display, Portable Display, CAVEZ F-i-#t}.

Head-Mounted Display(HMD): 2=
T

Hand-Supported Display(HSD): £ &0 51 B Y
Floor-Supported display(FSD): BFeell AxH A7 7 22 e f2Zd ol

e 4t Be 9

® Desk-Supported Display(DSD): ¢ 9ol BUHE AX|sh= 202 Has
glo] A& 2As= T

® CAVE(Cave Automatic Virtual Enviroment): *3 5’.7]9]
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xﬂz—g}l: VR A} g_% 73}‘]
® Portable Display: ¥

=
ofk
2
s
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=

1) HMD(Head-Mounted Display)

HMD(HE2H J4xE7)E AHAIR Sldg B98 /MEds WA siFe
z9] GFAEFH U 19659 222 Evans and Sutherland= 2HE 2 FG44S
HoFE S Alg AREEE o, 2010] A 19891 Aol Ao VPL Research Lab®l
oJ3) “EyePhone” AlHlolghs Redlmog Hzo| A3l AlFo] EAHUTH

HMDS] 72= F 719 22 ¥& L399 2339 onjAE F £22 HUF<=
BN zdo g FAH, JPHAAE YAHORE BAFT AR FA WS bl
71 A e A, deo WEeR Zopriy sk wEo] AE%
HMD| AztE 2 EdZ] Al 98] o]ux] A AFE 257 BRUlA Hol
= 7P olm A7} v,

HMDE #&3te] =9d¥ 7H3d4d
3to] tiete 2 BOOMI CAVE
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[0 38] =JI¥ HMD =& &H
ZX{: http://archive.ncsa.uiuc.edw/Cyberia/VETopLevels/VR.Systems.html

HMD iﬂ A]i%ﬂ—%ﬂ B A71E A FAZE A FAN(1-2KG) A8-3}]
Z# °|(LCD: Liquid Crystal Display)E A& 3l &
*5 91‘3} ??_%i =] B3 bﬂxﬂ 109H~31

7] g8l AES viaade] CRTE A88A %3 w4 CRTe] Bd] dxdos
RGB}\]]/] __)_—Lxﬂol 7]_,43]_ Oﬂ]%};h:‘/ie 7(]‘7(]—’5]._]__ }}\ %
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180Hz= &}al, RGBA 9] @] 7hsd AYME S A&stal Stk CRT9| A7)
£ F/d2] 3]l 180Hz=E 8kal, RGBS AHMEIR oAl F7]AAA
AlEEHoRZ ANE Do) Tof Al el etz Hole Aolth
HMDE F43h=dl lo1x e A28 Al Aol 3hzto] 4
ojtk. #EA} A & U3 A 2L AN TR JFHS 2] A
= Aol W0 77HE Alokzto]l Hastttal gtk FAokd HMDEA < v=9] LEEP
SystemA7} LCD FAIF-S A=} HI=g 543 BAZ FisiA Aokt 907
o= A¥sta v Iy HEE Alops Yl st dlzate] HA oy
B33 BSAVE Has Hol RAYnlo|AE 4AF AHSEE HAlEME Tl
uJ—o]_;{ 1—4,
ojtfel st=glo] A e FHoR= HMDE AHESHAME AREAL 95743
1T 4 3= See Throughes H7HRIOAY A9 w4 7|52 w=d<e7t AHA
2lo] HMDY] "=3F AZlE et Fo2 2388 4 Qe 7|78 E9A £9 9=
Al 715l gk d%& e 2art ok

[¢]
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2) Floor-Supported Display - BOOM(Binocular Omni-Orientation Monitor)

[1& 39] BOOM &= 3t

Z%: http://www-vrl.umich.edu/intro/
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3) CAVE(Cave Automatic Virtual Enviroment)

CAVE+= University of Illinois at Chicago®] EVLO|A 7IEE o™, CAVEE W 7]

o] FFbol FEAH AHR T3 4 H(H er,—r,‘j} H)ol Z2AEES o]8§s

A G FAlste] E24F *&Q A Eshs VR 98 ®= ARtk
S

_,4
2
hinss

[2& 40] CAVE System2l JH&E 22|

Z%: http://www-vrl.umich.edu/intro/

4) Desk-Supported Display

g 9ok ¢ DAY A BUHE AT AHAE o8 B
of e HedT GAZE ARA FES RAEL FHou) Aop

E! -1 1
4 e gagdol Bl A AFTSC e 2o LRE 4
o Y3 nk2l

3 Q(Auto Hh2)): A ate] $1x|9} AlFe) Algto] Wa

92]
=3
a9,
¢°]
i%
i
e
>
-
op
=
r o
ﬂl mlo
N
o

A 547 WA (Auto A AR ¢ R AAF AR AlIREe] §l
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® Holographic

Al

AHAA A
TR

.
2

4-1) ?t7 2] (Polarizer Display)

A AHE AHgete] BUBAN EAHE 94 93¢ 2 5 A A% Ahe o
T AREAE GAl GBS B due otk AHEL Mol Badk W
9] Aol Polarizer W4 AHS-StaL Sl

AR WA 7)&e ZUH| ¥AE= 3d3 Electronic Shutting Glass 7He] 57]

e ZAZ 2L PEY AF Hlgo] F7t &7] wliEell Desktop Al

221} Electronic Shuttermg Glassg ©|-&3F <t 4]
Ao gdE2AT E2aY9 2L ustbde] A
SFAIRl G ANl ol A o Zhw-A d(Flickering)o] 712
EAH 2 ok dEle EUHY #FAF 94 wtE gaEge] A7
=7t SAE(Inline -2 InfraredE ©]-8)S ZHA 3] YA BAS T8 WAL
2 zgAdoldgoE ted adE T 7 ok

X o
g

Q
2
o

[J& 41] Nuvision 21 MX: 21" monitor with
build—in polarization—shutter screen

ZX: http://www.stereo3d.com/displays.htmipolar

A g3t A= T (Auto AN AA D AR AHEEHE Ve A9
2 s A (AR) HkEo] Z)Eo] AEH o] Stk o] WA B2 AHHL 94
ojujAE H7] A AREAZE el HA|F AgjolM EUEE wiebiofol Azt

Single Channel®} Multi channel®] F 7}A] A& &Fe)7} Atk Single 212 3 A}
Fiel Fde Hal AHEEE AlFelal Multi channel H429] Algrso] FUg 2y
HE & § JEF tx4 7|&o] L5 Zojth. Multi channel A2+ Philips (7
views), 4D-Vision (8 views)Z} StereoGraphics (9 views)7} #3txo] Sk Ho 507
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w9 Eehzvt daEde] ZA7E SA1E Stk
74 WA Single Channel®] 7ol &Ae] #4Ys HASA7MS

£ WAZ 4 & Eye Tracker?] ©A] oo uwe} WEZ Active,
S

[ 42] Passive Auto [ 43] Active Auto

Display : DTI2018XLC Display : SeeReal — D4D
ZX: http://www.stereo3d.comvdisplays.htrmifpolar

43) S 77 WA (Auto )

(e}

-

Holography Display= &3Hdol olu|AE st AREAEC] 1 94 FHUE &
BEA AA JARS =2 F e 7P nEshE 3D JlEelAw 9 F4H
el 717k v Fem(61A AE) 7hAe] aztold}. Visureal Displaysystemeol]
Ne 1w wde] Z2EEglo] ANE Ao,

fr

[0 44] VISUREAL
Displaysysteme GmbH Holotron
C906

ZX: http://www.stereo3d.comvdisplays.htrmitpolar
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5) Hand-supported Display

Sk FEl= SANYOS] FUjEs
l&& AHEEE YA LCDE W
AARE, FHIFAE = Altel] 3l
AT 20051 3279 ¢
3D dA "HaEd el

)
N

d DMBE Aldsh= fFuixighz]ol SANYO EdlellA ARS: e
ARG 7&ZFoz A LCDE "ASH AlFS xS o Foltt
[Z12 45] Mobile Phone Display: SANYO SH251iS

EX: Www.sanyo.co.jp

) 3D ARRE

3AH JASSF Ao, d=Foly P AIAE o]&sle, 3k T Y ¢
ole) gix)e] 7ol So] AT S AS etk FMFAUNzE A AZA)
2Rl Aol FA)eke W] 94 o) FAFE W, 339 dALPIIES A
7e B3 wolA g 9, ok & H) Q= 2Ae BAE =4 slFol, 344
T AAE AR F JEE Fozn d4TS S ARG

7} 3D Sound®] %A}

3 A= thgk Ao HAl= X Rayleigh ol 93l Duplex o]&¢] &71%
olZf Aef 100l AT o]F e AUt o] gtom QIFke] 33k A=
AA Aok TEe] 2 Fo] ZojAA HUo

32 ARREE AlEEolAds] A% Asr] 7 de WIS LfHFE 3l
o AAR 1YY 33 SFs AAReE A4S e AT
AL HZoloF 7FedtAth HRo AAIZE 33k AkeE AT dEE A2
NASA°]| 4] ‘?‘ 1ol A Al&E e "Ajsty] HAs) AEHUAT LAZ ¢
o] 934 Mo b A4 Sol Sul A4S AMAE ofe) AEHF0] Yoke o
2 7HA ‘jrook:} ArY 29e AT o7t Aok wEkA ofe) Algtsed oldl S
Ae & Fagse] MZ gE AN goke ez S84 o] 5 B}
7F ol& FESH] A sh7] HeiAM AiEE 7ol 33k A=tk



A A A8 ARRE AP 7]so] EHAA RS 7)&dd “3D audio” =t
5 3 02 32k AREEE A
Ao 3 ARrEC] tigh SutE Aol tidt s THEATI=
HAth Al AREEE MR ZY o] o]FEZE positional, direct, localized,
spatialized ¢} surround sound/audio®]t}.
2 d e A AlY FANAME o]} 2 E7F Aol QAU A
st Al “3D audio”7F BAE AT FstRAT, o JAE NASAA 7
w3t 32k AREE A Tss ARESHA XE AFd FHWT] FEoldth

A AHEshE 7)ol HIGel RIZHs}

.
2
AREE AYTE 9l H8e WzkshA ¢dan Hudk dsAgo]l Zagt
mission-critical 3+ ol &% o] gt} =, life-critical communication®]W 3 A,
training simulator, cockpit system, 7|E} A &80 AMEEE MY 7]&o|th
Z, 3akd AREE 7|l e FAHEA Eahe olfre 3D AkrEe] EdEH AY
< A8l =2 AFE F9E 2787 Wil siF Al&Elo] 1rbolH, A A
glaL AHESH7] AE7] wWiEoldth ey HZdlE 3D AREE 7]EY] WHo R o
St FAREC] Hat sidEo] A4l vF7] g1 a3 Al=Fe] A
Ak wEbA 2R 3D AREETE AE8AQ VEEA TYEE S8 FHeE Fo= 4
)

Kl

W) 3D ARrE BdY 7%

SYoA v E A duAE 3xY 7P 374 o wek ok A
AXRA FHFA A AL o]yt L9 AY AZE AEH oA 7] 9
T8 AR Bde ohgy) 2t

® Numerical solutions to the wave equation: Finite and boundary element
method

® High frequency approximations based on geometric propagation path:
image source methods, ray tracing, beam tracing

® Perceptually based statistical model: feedback delay network

Finite and boundary element method

BN o AY 822 3 A2 WM 5HE W3NS WS A
She Aolth 2, I AR B TS SFIFH PHHL B
"} A

o e
N
>tz (n
AL o myorr o
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Geometrical Method
V\“ﬂﬁ]-‘ﬂ Qs st SN FHAA Eeste BEY whabel Wk

= + HF2o] Geometrical Methodo|t}. o] AL H %
01]% E}ﬁ:?} 74]’:_?_% F383l= Image Source Method®ll A Particle Tracing "

Ao 2 WHSHA FH Hol= Beam Tracing 7|H o2 dstAl Hrok

>~
=
}l
R
Ml
EL
ol
[o
FT’
ol
Qo

F

® Image Source Method: ©] 412 d 3 7PIAIAIY A Fol| mE &g
o] whekiks Astr] fsiA e oY fAd vet FH A=
kol A BALEE oS AlLtstal F719F FH AME o FE]
T 59 A g ALkt o] MHOoRE Folxl AR Yo RAbE B
© % 4EE g F dve Aol AL AvitEE 5% 2Y
oAk A-go] Fi dikibel ot A= FAED EdE 5o BS A
§ 24749 5ol tisiA RRAMEE S3S Aldtstedof st7] wiEol 1 A
Aol w9 AXE dHS 7RIt

® PDarticle Tracing: ©] 21 7|3 34 g9 FY F3(Ray

Tracing) 7IH-& &3l & & =
RS 7HAY, &89 aliasing #A7F 3L, F8F TRPEERE GojHE
7Fs7dol ol ARzt AR Aol wet g2A Ui 7 Sl

® Beam Tracing: ©] 22 7]&Y] Particle Tracking *419] BHS 7143}
7] fsiA TRl Aotk ®A 7MFEte oY TR cell2 YAl &
oA BAstE 4215 beam® FEE FHst 449 cells e} ©f
£ A7le BHes go) A g 2R, ol dolxl o) A

g = wel AH53 s E i AlRkete] sdelA wEkd &
&S AR o] Wl ¥t 2AAES JRIde Aol AW, 2
o] EAst= Wl thefl 2EY s}7] oy, o] w3ole AvE A
dahA Feth old £AE Haslr] 98 sdolu AFHAY =AYl
ofgt ©&y ¥ WE &g WSS 12§ real-time beam tracing ¥
W GA] AEAT =3 HA TsdAe AR o wEE o]9fd=
0] WAL A TS A, 3 adE Frlste] 2 W xRt
Odet 84olMe Adage % e Edsh] A% Vlez Eds
o
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“giren

Power + Paths

[ 46] Real Time Beam Tracing Method

Perceptually based statistical model

A WM E 54T 9 WA F2E AtekA ¥ oM T E=
Auizet me] FAH WHoZ T3 A A = AE Pl wet
Reverberations A/dsh= W2lolt}h. weba 3= Fo] A 7HHAAS] A
o TG AL oY) Mol FEI 55 A= A2 ofyA|RE, At Al
Ztol 7] wiiel F=2 MY A okl S8HH oY S5Ho=
Artificial Reverberation Method2}al E2]7|% gt}

=2e] o] 2E WA 9% o] WA B 2% 7
oA oRzte] AZE}E T ddEth ojw Q% Ao St gL Hd dd &
#le] o] 745K “Shadowing” &7} Uehbed), olgidt &vke 2wle] A &
vha Gl dBFolA ¢ QIzte] Fi9} wele] Fejol w2t Ful Tl w7

h o
A Aot @t 27 A4S HsA7IA "ok A WA JAY A7 AAE interaural
time delay(ITD)e}al &} < S| WL interaural level difference(ILD)2}al .
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2@l o3 ITDS LD AL 242 Ea FE 29 e
ki Utk ©]E Head-related Transfer FunctionHRTF)2fal 3ot
Sk Q1Zre] YA A digt 8 S5 AR e g2d Ve &
, 3D =S AHPo® HAY 219 BE(equalizer)ol #-8-HTh

Aztell whet th=27] Wil zF Aol StE HREFE ARE-3fo]

AR, 2E Aol @ HRTF 2% &5 AT AL 2bs

o
=

ol 1:1[0

—_—

7

2) binaural &transaural technique

2 A7) fsiM d=E e 2977 ARET o] 74 AlEe 5A¢ wet
HA &S A= Wao] 247} binaural techniqued} transaural techniquelZ
TH

S| =ES ARE-SH binaural WA oe 7HA] FAE2E B AEEHE 4 Aol o
M 9%, 28H Lo e HRTFE &3t AAshe= Aotk 7HE 1hdst 4%
o de ¥ 2o T E o] 9F A = AFAE =7A &
el A S =E] Left, Righto] thk HRTF -2 th27 283t}

listener wearing
headphones virtual sound source
perceived here

HRTF, J

sound [ "]

source | HRT 3

digital filters

[OE 47] HRTFE 28t Binaural synthesis
t||'/\|
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transaural technique 7]#-24 0.2 bmauraloﬂ A AREEE HAaY S AR
HAE AHE Apddle dl= «] 85oh= A7+e] 25 Aol e

AA7F W A 2 8% Advt & Oﬁ & /\317} A% FolM e l:e‘\j/]% Z_}@]EJ—L}
7b dAsks EAIRlo] vk olddk IH] & A AT A L2l x

A AA Y s A&sto] IS wiAATI= 71l FTHE

3) Multi-Channel "2

A =F A f8 B Y 29FAE AREste Wlolth. 29AEE HAAE
A= FAoZ HixdH. 7| ofo|tjoje HolA = Ade HHAY FHel
AAG 29AE Bl LS AN Foe A 224, HRTFE AHEaHA] ¢ote ¢
A % G 7 de Aol Utk F2 FZH o] oY BAFS0] 2= HFH st
7] Sl AREEE AlzHlolth o Es A 29FA Y T4l AL HAIEHA
god YA 55 7] ¥+ Spot-Point7} 22 FA7}F Utk

Multi-Channel & &8 9A & AL dA 55 HAAE =218 =93 2997
o] 9Ao me} SFS 283t A= Vector-Based Amplitude Panning 2]
71z3stal ok o] 7|x Aol WHE 4 channel, 5.1 channel A= A= A
2oz f Z &4z Ambisonics 2T} oF 120~1607] channel® 2=3AHE Zs}
A wigste] YA 5 A= Wavefield synthesis ®20] ATt

Binaural % Transaural 4|2 9o HAHAES AT AA = A W
EES AR Binaural o] HlE B £ FH SHAAM 7T 4
EHst= @ ol O‘E]r Transaural 22 2H8-719] A= gIARF sweet spoto] |
ol AFAE 22 &€ AXAAM ZFW Hojue A & A aFE 22 F itk

Ambisonic?} Wave-field synthesist= T2 oW o] HHAE 93k A2 ol B]-&
A1 =Ml A= Ambisonic®] +8FA|TF sweet spoto] F2 A7} AT} Wave-field
synthesis= 953 YA & Aol 71E3Ag 1007] ode] 2377t Bag A=
HE Hjgo] g wijo] Stk

Aolt}. o] F 3
SEAT, Hgol

o] FZMFED)Y Yxwste] wet B =4o] gl £

=5 o= = Fo]A7)712 Fae ofr|ME Sgmat olgt HHxY 9
At W 5o HXHstE D3ty tEH 22 Crystal River FngineeringA+e]
Beachtron System, Convolvotron System, Acoustctron Audio 7} U2™ o] AL
HRTF(Head Related Transfer Format) AFY-S 71202 AFHL oA 59 &2 F
ARk 1A Wste] mt 5%/ &5F 5= DB3} 5t 74%F AUDIO Al&Fle g &
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7} R E 3D AUDIO A
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$7h e R gert Hol o
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(3) Haptic Interface

ARt ZAFrE o] M dist WHS Ashd, 4 AHAE ZUERY 4=
HX vhe-2, ZO|AE, 7|HE SO JHAAE Y AAE v a2y IS
of Abgho]l F¢19l &7goletal thsteh= “J‘?S% olgig AL ot &, FE7t 7
el W3tE HetAY Brtste B9e, e E5 ARSse Zlolth
derPt 225 HEAY AA Aol EEAIAE FelstAY efde] B ¢ He
ANTFERE B93-S e BES EE o Aotk o] FES &5 ARE W
A Az Agold, “dy7oly “Egrolgtal 3 3 22 Hdse e Bt
itk & g2 77 dege 2, FE3thal e interactione AEF S0 AR
wgtolt}, ol gk e FAAES Adske A F o] X7} Haptic Interface©]th.

71 Haptic Interface A}

AE7E e A7 E AETHH, rtay dulolAE o] &ske FA7E AAR
AR AAlsta e A 2A =2 7 Aok A, AFE Z2OHS THYAA
Aol ZEE &2 AREARe thgtstal e AolARE, T8 A32, AT&T/Knoll,
University of North Carolina at Chapel Hill/Kilpatrick, Brooks, University of
California at San Diego/Wilsongol &J3] sjsFc}. o] AFE Sl Tesh 347 &
A5 771 vlay mulolag Aojdlke] AFH Zeade weE Anow Ak

st Mo o 4 99l
ol g Hlﬂﬂxlﬁo“* 2l
a8y, ArEe] Ae
_‘?‘_

Avz

N g

A o
o JZiAg
(o]

7]

K
kD
N,

k)
=
0

9o Tl Y3l L] 3D 2 F 2} hssl AL VRo| &
7191 VR AAIE vlBlAlo)dst7] $38l, Zol2Holu 7|HES ARE-SLA]
St 1 o5 VPLAFS Data Glove(TM)Y VirtexA+2] CyberGlove(TM) 2}
deg MM F2o] F2H7) JEE], £ A2AH o s A=Y BAES AR

221 4ol 7kl HATE Ty o] AAES whEo] gl7] wiidl o]ig
HE AP 3502 &5 £51 e A 22 Bddds 74 vl sislch
1%, Tele Manupulator MasterE ARE-stAY HH HF-2] Exoskeletont|v}o] ~& A}
&3 oE9AE S5 8 xolga e =7 ATk 2RANE BE V1R A
I EE7E FE SZ4olgtal Sl interactions 93] AT F= UATH

27438 &7 Qe o]~ A2 ke 19930 o]28iA 7lea| Rtk MIT &3ty
gho] Al A7-a0llA, 749 A+toll A9 o] 71| A9 2 og =g o
Hpo]| 27} JPE Itk "PHANToM'o|2tal ™ E o] Hulolis old7Ae E7ls
P9 A 3 Ado] 7hssiA =HIloh

U]qwq.%g 2o FEHE WA &7 157 o] gle ©] PHANToM2, 4

¥ M
v 2 &
b

oZ

O
el
>

mo &

ofr
-
2

fu rfr rlo o Ok of

il
30 o

&l'
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Hok9] Haptic Interface DeviceZA ZFFEI9} zto] tiglste= WS HHEo] H
7Fe/dol Uth Massie9} Salisburyoll 93] 7d® A7 “& HF"o] <
= gulo]2~gbH, PHANToMS S HAES} £71e E9 thakdt interaction’} 7}
a}
PHANT0M4 °]¥S HH, PHANToMo| 370¢] ql=it] 72} o] RE 9} Alghe] &
7t 29 Atold] AR MY fnpo]2gl S & AUth FA &b 9 3Ad FH
F7F dETlel o8 AS =Hol T x, y, z9Ael taiA AlxkE s Alo] ZE7F O
st} Alo] RE|ZRE EaE A 73?}1‘%011 AAZL 9ol
O] 75@’1’?—-"4 2ol 3AHFEE 7HA e A B2 2}
37H7} PRZA HEE I Ao A7]d= Eﬂﬂ AA =t 1
gol] FFo|Xtk 3F ¢ o] L 7|FE T ARAF AHEA £71
TE vkE 7 ok

g%

k0

>4
o,
=
2
N,
T
z,

Agrsﬂr

(08 48] =018
PHANTOM

ZX: www.sensable.com

ge s 59 A8solAE AASEY, e slEe] Bast. Hxo
TQEE “xe) svolzt ot AL Zeld, &, o}RAR gl I LET 1)
of ALgAZ} BHE, WHE, B8 ol FAR 5 =ANE & Hrk 28A} “Ees
Q) onAEE oUAAY daety, o 59 el WMo AHA e AL F
W oot mgtoz vbde EAENS BESHE EHENE o A

PHANToMS- o] 388 W~ 24 2383 A 2AFA

“H HFE"olgka e 549 W80 Z PHANToMS UxARRIFHE A T4k 4
o, o]Aol 93l FAL &I E&
19 4 Jovg, M ATy go AAE HASHA AL 71 ok



1) Haptic Interface 7|& d3}

Th¥st Haptic 38 XSS Biggs®} Srinvansan(2002)l ]38}l Telerobotics A7 &k
ANA o 571 AAZ EFSHATh

1) Ground-Referenced Haptic Devices
1}-2) Body-Referenced Haptic Devices
-3) Tactile Devices

}-4) Combination Devices

U-5) Passive Haptic Devices

1}-1) Ground- Referenced Haptic Devices

Ground- Referenced Haptic Devicew 3Q &9 FAE 73T 4+ v I &=
¥, 24, A= 3 2-2 Ground Pointol] AX|8kal AREAFA A WHE S Faf =49 27

U 2 HE A 59 ARE Aste Qe o]~ X ot

xAel FAE SensAbleiite] PHANToMTMS 5 47} vt PHANToM&
Premium, Desk Top, 6DOFs & 7}A] Zdlo] et dA) AAZHeE 7P¢ ©ol
o Jon, 3+ AlEdely A7 9] H&5i Atk Premium R 75
2 W97t ¢k 150x150x100mm BEo]™, 3% Wako = zbzt oF 10N9] < ¥ 7}
At} T3 GHOSTEH= SDKE Al #3dle] PHANToMS AME3E S8 Z 23 7o)

9] Institut d’Informatique et de Mathematiques Appliquees de Grenobleol| 4]
g PADyCE HEE 9o g tuto]2e] APHQ] Egolrh o]¢ld|% Immersion
Co.AF] Laparoscopic Impulse Engine©|t} University of Washington®] Excalibur=
de] e 3y Aol
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[12! 49] SensAble PHANToM [ 50] Passive Arm with
Dynamic Constraints (PADyC)
ZX © httoy//www.kkiij4u.or.jo/“Kohiromi/HTML/haptic.htm

Yo A= KAISTS haptic Master’} 1™, ZEE 1A ZH Inertiac] <3+ 4
S 291 Jistare] 6DOF Mastere $-578 A ARE L2 Stk

olelo= AFEH AYoly AlE# o|E oA AME-E= Force-Reflecting Joystick o]}
Force Feedback steering wheel= Ground- Referenced Haptic Devices®Z &R/}
Wheel ¥-2-2 ©]7] Arcade AlY) #okellA 80ddiol] 38317} A2, PC ol
A= Joystick® wheel©] 1997d% F8H A7t A12= Aotk

[J& 51] MS SideWinder Force

Feedback Pro Joystick(1997)
ZX: http://www.joy-stick.net/reviews/joysticks/fforo.htm

- 78 -



1}-2) Body-Referenced Haptic Devices

Body-Referenced Haptic Devices™= Ground- Referenced Haptic DeviceSt= 22| Q171
of A F2He FHE ARSI w54 a3t AA|skA ot He A
o8 ALt w2 tiAldl ZRlY FAVE ARAA FHOE AlFEe
ot
7T R At SARSYS W o] Fuedd 283t =4 (Exoskeleton) T
RefFs wEolFe AXE dveld B HH P& 718t Devices: 283
o

H
o 7P B A R CERTEE s

.

S8 b

A}
&

® 54, 559 He XY ezF FHS 7R diiA]l FXE Sant'Anna
School of University®] PERCRO Exoskeleton®} Southern Methodist University <]
Pneumatic Haptic InterfaceE & 4 Atk oA EoF+= Exoskeleton Type 7}t
Al £ =AE F 252 TN 27A FeEMN FAR SAE SAY 24
HHsl= Algdoldo] 7hedtH, AojQle] &5 AY T4 A7l ol&E F ok ®
3 A7 239 AAA olo] MasterZ AMEE F & 910w IUje] ¢ KISToA
Exoskeleton Type®] MasterE 7H'¥ate] Q13+ 2 A0 g A7 Ak} Sl

[12! 52] PERCRO [1& 53] Pneumatic Haptic

Exoskeleton Interface
ZX: http://robot. kaist.ac.kr/ kyungku/haptics/kinesthetic.htm

A 22 A8 FHE 7HAM &0l A=2 7Hhs Glove Type Devicer= A3
(L¥ 56, 57). EZ] A+ ZHE+= Force &Touch Feedback for Virtual Reality©]
AAZE 8¢ Burdea®] Rutgers University®] Human-Machine Interface Lab.ol 4]
7HEgt “Rutgers Master 1179} Virtual Technologies Inc.®] “Cybergrasp force feedback
glove”7} Atk B Virtual Technologies Inc Al A= o] “dX]o] Kinesthetic Type] &
AE ZA%s Cyber Forces 7NWEatth o] Virtual technologies Inc.= Immersion
CooperationAtell &4 & =St

Immersion Cooperation< Haptic Deviceg ©]-&3§ thst Applications 7|'¢ %
Fgtsle 7MY 3 3ALEA W= Silicon Valleyoll #1313l it
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[OE 54] [2)& 55] Cybergrasp force
Rutgers Master I feedback glove
ZX: http://robot.kaist.ac.kr/ kyungku/haptics/kinesthetic.htm

1}-3) Tactile Device

2 Ad A= 98-S AFsk= Force Devicedh= &
A A= sF 7171 3715y, JEsEH, A, AR,
&t 7S ATtk

AdellXe F2 ASEEHE WA F2o] ARHIL 3loH, Xbox$ PS29] 253
= FX7L & dold. =iinto] ohg} nlp2d® UFEEE HAst ERABE
st el 4 A o]FA7IH AEse 7Iss Flste AlFo] Logitecol| A Emj =]
At Logitech ImemersionAte] EIX|-AAME &3 B8} nf¢22 AL & 5 U=
“iFeel MouseMan”-& 2000 8¢ 21l it} o] vk $50 W2l Al 7H4
< 7HAE A7HE AFeRE g ¥ DS AdstAs Xotal AYEEY] AR
o7 FAHo] ot ¥E FA| Black &White AYTH Ao 7hsdtd oy dAl=
Unreal, Half-Life, Voyager, MechWarrior®} Z-2 AlYolA o] wpg25 AREE 4 9]
© X7} xS Ut

A AF2E, vheso] o)Xl 22k HEQ} AlAel ofdl, PCY tj~E# ol

1%

N

o 2387t b 57
g 47 52 Wgste o

FAE QAo adgolt FEFEY, A 5O 4, F& THHS MHoE &
@ 7 de 4 AN Ves LT TS o] F4 vhens, B v
2] 23F wWeEe) AR, A73emEe] Anbde] E7FE Al WAT7E Ao
A ol floll E7kete Aw Ao, aditelv g Aol Al Wi
AW, FHB0E AEAl w2, AARE wAde R Aes A% & 5 Stk
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[OE 56]
Logitech iFeel
MouseMan

Zx: www.Logitech.com

Bty JR" e 2 ZX= ImmersionAtS] “Vibro-tactile feedback option for
CyberGlove” 24| 7]&9] 6DOF Tracker & W3t CyberGloveo| &7t 75 F
7Fgk Aotk

[O& 57] Vibro—tactile feedback

option for CyberGlove
ZX: httoy//www.immersion.con/3d/docs/cybertouch_datasheet.pf

T AZE AoiE fell EAY 2"ES E0E 4T F e S HaEde] B
A= JPEE o] ok w=r9] NIST(National Institute of Standards and Technology/ P
=8 AT 7lE A7) Deputy Secretary of Commerce Sam Bodman,
NFB(National Federation of the Blind)&= 20021 102 24Y, o] M9 sofEo} tiA
g 3] HolH FES 7] AJIAY oAl = A=, A Fjapt Eo=

=
PIE AAG 5 U “F4Y daBdolAsge AL
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-4) Combination Devices

A
APy
ol
tlo
=5
el
ol

Hoh 533 H7to] 171 el 283 o] Ground-Reference '3}
Body-Reference 3418 ZA%3tAY Ground-Reference 219 A|Fol Tactile 7]5<
718 Bashe A 2ol ol &7E I BEFA ARRE Ves A Ast ¥

9] A|#S Combination Devicesg}al -2t}

[1& 58] Combination Devices

ZX: www.immersion.com

7}) Passive Haptic Device

WA 274 Haptic FAE2 7PH 02 EAste =419 97 e S22 A33t
7] 9138l actuator 71&3} haptic ET 7]&S A3 Acitve Haptic Deviceo|t}. o]}
Hitf o] 71d S 2 Passive Haptic Devicew AA| EAlshe EAE47 I35 AF-3t
<= WAo|th
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(4) 2=& A elEfmo|A

N

7P ]/‘19] e A AAUF tg A= goAlA 2Ed= A
IS TALE o]FofA stk olHF AlEdelE A

(motion platform)ol ghe AR A AEHY, FeEd] B8R 7R AEes
dAre AP E FHsh= AUY WS AXA dk

e AT /\]gfiﬂo]aa% 3

HH, Z}Z‘iﬂ, 27, BE 59 et &8 ol wet v2A A A" olHgt
& 9] ATES 2t S5 THOE AAH AgE =9 Hed

7

Es HHe A 4 A e A

_;
ol
s
_;
i3
o?‘:
N
i

~|

22 vehicle A&d| o] Aol A

=) of Ak Froqztol Al Fo
A ¥, 5 %LOVV} L77] V—’T— o} ZA&ETE s Edol o] W=
BHyoz 74 "ot o] FAFAAM washout FiL8]FS 0|83+ washout filtere] &2
A AlEE oA oA BAdE TS e SHA oA ATl Al AA A<
TEAS AT & e FHE HEse Aoz, 3o] zte 93 544 wet o
&3t Fejo] gaglEEol AdE sk
TEHE T8 AAEd vete oE AR dsoEAo] At 53] AT
D BAZE Ao 749 Hrlel 22 motion sicknessE el dtt) o] $13)d
w5l oA B AAHe FU)sk= vl 85k "ok

&S e MF 2%s FHFE
TENZ 1?0121 °‘E} 757 4 o] Zels WHAIE AW ZA|(Roll, Pitch,
Yaw, Heave, Sway, Surge)’} W8HAl HojA @At 2538 =72 5 ok dub3
O7 AFEE VRS &S Qs &S
S % 7 AL, FH AL } e 7R
S _

do] groz whrelFE HAolgn

[-uol
¥
O,
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[O& 59] AI2dI0IE

Exf: Al2Etel

WA BARSIA S BEEY B9 NS B4 £54 TE BaF k&
5, 245 JRE 9L F Aok duelES A o] &R, A4E PuE
FHsE W Bad R ANYRE Qe ool LEBe ST 54

AGAAA 5719 teldo] k& Fall i, PID(Proportional-Integral-Derivative) A
7] T& AMESt AAZ FEHS FEotd EedS AASIdTE dA EAEHT

2) gol= BE
gol= BEE vle) ASE Ggol RFoA, BYATL gol Y SFRS SHoIF
£ olth. mebd, Ggel BRI Aevh AMHFCl £EHS ART 5 Uk
FEL AR AU o QuEoR AR 2AH geel A AL A
AR Eala BAEQ ABdlER Pel, $E7e S4L nY 49T & du 3
20l 957 7@ el

3) =% 4

JAHIEEZ ok duelEd, 1 57 AP Fd gol= dF A
RS BT Fs7] Aelth. &, &5 dvrHQ FAL AEHCEY Was
Mgt Fdsta, 24 22 S syt BE A =0 F

& THAAAN EHe As= Aotk

W Al %

T ol A= H Vision Technology System, ThEHIH, Simuline, HAE Y, 7A€
59 AR AF AlEHEHCIHE AYZIE AHoln 3, ¢ JAERE
MAXFlight, Amusement Technology, STRICON, Illusion System -s°] 3\t dt=2}8}

-84 -



=
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9 9] MotionbaseA}
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=

S A o2 Aibele w9 Moog Aket
Tl YAEA 5ol AR o]Hd FEH 5 ¥ B2 W =9

< AlEdlH 1

o] RS A3 Bolt) A|EgolI Po] AA sf=go] D AZTEYOE ETA
ALY AlEHOHE t=e Al AR B o =20y B § itk M4 F

2 olel= AL AL, BelE, dm 59 AT FAAR B 2HAe)
Tol BE ARG AW/ WEA Fow o AFelN Hohdr] Y5
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AlEHOH AFLR BAFE B AHFE 25HS 7ReE ¢ 1
o AlEECIE 9 2915 Y S84 AlEdEolEzE )lem 3 3D YA
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(Platform)
(Genre)

(Mobile)
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(Arcade)
(Action), (Sports), (Shooting), (Gun Shooting),
(Fighting), (Racing), (Rhythm)
(Console)
(Action), (Sports), (Shooting), (Gun Shooting),
(Fighting), (Racing), (Role Playing),
(Flight Simulation), (Adventure)
(Hand-Held)
(Action), (Sports), (Shooting), (Fighting),
(Racing), (Role Playing), (Adventure),
(Puzzle)
(Moblie)
(Action), (Sports), (Shooting), (Fighting),
(Board), (Role Playing), (Simulation),
(Puzzle)

PC(Personal Computer)

(Action), (Sports), (Role Playing),
(Flight Simulation), (Simulation),
(Adventure), 1 (First Person Shooter),

(Real Time Strategy)
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(D (Role Playing) Games

°
°

HP, MP

RPG
2D
3D
CLOD(Continuous Level Of Detail)
2 (Adventure) Games
°
o
RPG
(Story Telling)
(Script)

- 901 -



elf

3 (Action) Games

(Unit)

(Action)

4 (Shooting) Games

5) (Gun Shooting) Games

- 02 -

(Avatar)



6)1

()

(First Person Shooter) Games

“1

FPS(1 (First Person Shooter))

(Racing) Games

- 03 -



(8) (Fighting) Games

“ 1:1° ‘n:n’

9 (Rhythm) Games

°
°
D\], ’
PC
(Rhythm)
Game
VR
(10) (Simulation) Games
°
()

- 94 -

(Action)



(Sims)

(12) (Flight Simulation) Games

°

®

3
3

(12 (Sports) Games

°

°
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(13) (Real Time Strategy) Games

RTS

14 (Puzzle) Games

- 06 -

(Tetris)”

PC
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(Arcade Platform)

D

()

1)

(Artari) (Pong)

. 80

90

- 98 -

(Moon Patrol)

(Space Invader)
(PacMan)

4



(Track Ball) (Hitting Switch)

2000

90
3D
(Out Run) (Tactile)
90
3

. EZ2DJ

LP
. DDR(Dance

Dance Revolution)

. 80

Tangible
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World Club Champion Football

: WCCFootball,
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2]

- 101 -



DJ
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2)

3]

ver3

70

80
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256 90

Full 3D
3D
80
16
PCM
CD
80

2D

PSG

2D

2D

PSG(Programmable Sound Senerater)
80

. 90

- 104 -

PCM

FM
FM

. 90



)

(

1)

60]
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100

c1-1
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2D

2D 2

=

= "G

TIME,

-ri"i‘i'-::"l |
1 W

)
;

3D

3D
. 3D
3D . 3D

3D
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sCOome
a1

iy #Ea

) .#_'l":
26 BANARAS LEFTS,

"
103 i

o ELO0E B
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1970's 1980's 1990's 2000's .
<Action>

) View : Side view(
1983 Screen
Controller : 8
Sound

Super Mario Bros

3D 2001
Monkey Ball

View : Side view(
1989 Screen

Final Fight Controller : 8
Sound

1996
Dynamite Cop

View : 3D( Side view)
Screen
2004 Controller : 6 , Tangible Card

Sangokushi Taisen Sound

[ 63

- 109 -




2)

el

TV

- 110 -

3D




EEL I LT

TV

- 111 -

TV




Champion Baseball . TV

1 BILL .251

Excite League
2

Sega Golf Club

3D
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[ 66] 2002-2003 Ver 2.0

PC

World Club Champion
Football

- 113 -



1970's 1980's 1990's 2000's

<Sports>

View : Quarter View
Screen
Controller : 4

1983

Champion Baseball Sound

View
Screen

2005
Controller :
Sega Golf Club Sound

: Network

Virtua Striker Controller : 8 .4
Sound
Card System un

3D

Netwoerks. 3D 2005
World Club Champion Football
2003-2004
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3)

||;| | IIIIh ”I .]..H I|'Ifl

il ! ||I'|| ”l II'IlI Y

1 [
1

] wllly
\ A W
i‘ lrl' = lllll:|l

68] 3
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e N e el el e e e e

- e Yol Yl Ty e

W R e A A A A
A e SRR A R A

- |~

i

3D

2D 3D
3D

Jackson
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1P
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1970's 1980's 1990's 2000's H
<Shooting>
LeemmTTTTTE Tl - View : Top view
' [ Screen
197 @ . e
ors TR N e - Controller : 3
Space Invader Sound
View : Side view
Screen
1982 Controller : , 2
Moon Patrol Sound : PCB
:1p, 2| .
3D Effect P <P
View : 3D(Top view)
2004 Screen
Controller : 8 , 2
GIGAWING GENERATIONS
Sound
________________________________:___-_—-_—-_—_--_-.__:___\ﬁevv__:au;rte_rv_ievv_____________.
@ :: :- Screen
1982 DR - Controller : 8 1
Jackson Sound
: 256 , 3
: » View : Backside View
Screen
1987

After Burner

Controller : Throttle Lever, Analog trigger, thumb
button

Sound
View : Backside View
Screen
1991 Controller : Throttle, 2
Rail Chase Sound
1 49152
View : Backside View
3D
Screen L
2005 Controller : 2 Throttles, 2 thumb button, 4 }' ﬁ
Virtua On 4 Sound 3 Tl 3
[ 72
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4)

FPS
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Balon Gun

60

Shooting Master

s -.'

||I | E
"-[ rmjf":m 'r

: 3D
Virtua Cop

Aim point
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The House of The Dead
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1970's 1980's

1974
Balloon Gun

BGM

1990's

-4

1976
Rock n Bark

—
r 1 1985
I Shooting Master

2000's

- 124 -

View
Screen

Controller :

Sound

View
Screen

Controller :

Sound

View
Screen

Controller :

Sound

<Gun Shooting>

: 3D(Backside View)

Gun

: 3D(Backside View)

Gun




5)
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00
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. 2D
3D 3D

1P 2P
2D 2

King of Fighter 94

3 3 .
2D 3D Tekken
Tag . Tekken Tag
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King of Fighter 94

King of Fighter 94

LMEINT [Ig1]

3D Virtua Fighter

Tekken
3D
3D

[ 83
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1970's 1980's 1990's 2000's < >

1987
Street Fighter

View : side view

1991 Screen

Street Fighter 2 Controller : 8 . 6button
Sound

View : side view
1994 Screen
King of Fighters '94 Controller : 8 . 4button
Sound
:3 3

3D
View : side view

1993
Virtual Fighter
1999 Screen

Tekken TAG Controller : 8 + 4button + change

Sound T FX
3D 2005
Tekken 5

: tag match battle

[ 8]
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6)

Virtua

E SN LAF TIME

2)/AlG | 000

52kn/h

[ 86]
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ESHTIGER
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Pole Position

Out Run

3D
Winning Run

D Ver 3

Road Race
Pole Position

GP World

Virtua
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1970's 1980's 1990's 2000's L.
<Driving>

View : Back View
Screen
Controller :

1982

Pole Position ; Sound

1984
GP World

01

View : Back View
Screen

Controller :

Sound

3D
1989
Winning Run
View

1992 Screen

. . Controller :
Virtua Racing sound

, Card System

3D 2005
Initial D ver 3
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7)

[ 8
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Piano Keyboard

TurnTable

: DJ

HP
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Beat Mania : ,
Beat Mania
. Beat Mania 2 DX RED 7
Piano Keyboard Turntable, Effecter, VEFT Key

Smaba De Amigo

Beat Mania

[ 90]

Dance Dance Revolution(
DDR) Beat Mania , ,

DDR

EZ2Dancer
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Pump It Up
Exceed 2
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1990's

1997
Beat Mania

2000's

1999
Samba De Amigo

2005
Beat Maina 2 DX RED

<Rhythm>

View : Top-Down
Screen )
Controller : Piano Keyboard 5 , Turntable
Sound
: DJ
View : Top-Down
Screen : s
Controller : Piano Keyboard 7, Turntable,
VEFT , Effect
Sound : s ,
, DJ
View 13
Screen s ,6

Controller : Samba De Amigo controller

Sound

: Stereo, Subwoofer 3 Channel

: Samba De Amigo

________ View : Down-Top
et T, . DT LL——
1998 @ :' > Screen 4 T
> Dance Dance L g - Controller : 4
Revolution Sound
Dance
View : Down-Top
2004 Screen ,5
Controller : 5
Pump ft Up Exceed 2 Sound : 2Channel Stereo
3D ,
View : Down-Top
2001 Screen 14 3
Controller :
EZ2Dancer
Sound : 3D sounds, Woofer
[ 92
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(Console Platform)

D

()

PC
1)
ATARI ATARI2600

8
A B
90
L1, R1

32

. 3D

. 64~256

- 139 -

A, B

3D

16

64
64



2000

6 L1, 2 R1, 2

1-12

@ : ATARI2600, Intellivision, Colecovision

: Vectrex, Sega Master System,
Famicom
*liny

|
v

: Genesis, SEGA-CD, Super Nintendo

- 140 -



3D

: N64, Saturn, PlayStation

: DreamCast, PlayStation2, X-Box

- 141 -

PC




2000 128

90

VR
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TRPG Real time , active time battle

active time battle

3D
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® FPS 3D

. FPS

® RTS

RTS

- 144 -



5]

- 145 -




2000

RPG

- 146 -
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ATARI2600 , Intellivision 16 ,
Vectrex . 1984 16 Sega
Master System 512 64
1991 SEGA, SEGA-CD 32,768
Super Nintendo System 256
1994 SNK Neo-Geo 65,536 4096
SEGA 32 Saturn
24 3D 128
Xbox 1 5 .
1995 Nintendo Virtual-Boy 3-D LED display
70
80 512 90
Full 3D
. 2D
3D
2D
2D
70 Intellivision 3 . 80
1982 COLECO, Colecovision 3 1
. 80 PSG(Programmable Sound
Senerater) 16 PSG
NINTENDO Famicom 80 FM
. FM
PSG . FM
1989 SEGA Genesis
FM 6
.90 PCM . PCM
SEGA-
CD . 1994
SEGA Saturn 2 , 32 PCM 8
FM . 1994 Playstation 24
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CD . 1999 Sega

Dreamcast 64 Full 3D
. 2000 Playstation2 48 2MB
. 2001 Xbox
256 , 64 12DL2
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(

1)

)

2D

Score

Top View

Score

Winning Eleven 8

e =

F '--'-'|;.: GO A

- 151 -

3D



¥ el =
“a

-
iF i ke
i=y=-7a
LG
i
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Score

TSy
Ul B B o S F PPT
i ; $7 322 .
7 40 TR M '.4__'“_4 Pl
F 1) gy BV i1 A TH "
F : EENE. (5,8 i
A kX - - 13 -
ma Iy -
AN A (8 (1] =
Wi I L]
Fu i ' "
| FUFikaLE =} i -
T ; /AT E [
'JT'? K i : (L N ]
AN | S am
A== SRR F ¥
= | - -
e b o
==k (T ErTY NE -
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‘Summer Game’
3D
‘Winning Eleven 8’

‘Fight Night 2004’

- 154 -

‘Summer Game’



1970's 1980's 1990's 2000's <s p orts>

8BIT 16BIT 8B
1977 <ATARI
2600>
View : Top view
1979 <Intelivision> Screen .
Major league Baseball Sound
1984 <Coleco>
Tounament tennis
View : Backside view
1988 <NES> Screen :
Bases loaded Sound
1984 <ATARI
2600>
> View : View
1998 <N64> Screen
NAGANO Winter Olympic 98 Sound : )
D 2004 <PS2>
Winning eleven 8
et il Pkl S 3
B, . 2004 <XBOX> soeen -
@ Fight Night 2004 Sound
[ 99
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2)

Top

Side View

2D

View

3D

LEEEME
ERERME
CRERME
EEERMKE

CRERME
CEEEME

<Z
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R
m O R .
LR, (Score, Life,
T T IFT T EFT
R A W R

(Score, Life,

z
(Score, Life,
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Top View

3D

3D

2D

CHEENE

EHELRE
ERELNE
RS INE
EHELRE
TeRELNE

<Z

Effect

3D
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1970's 1980's 1990's H
‘ ‘ <Shooting>
8BIT i 16BIT | 32BT 128BIT
S it - View : Top view
1978 <ATARI 2600> @ < :
\_ Screen
Space Invader § e oo Sound
\ VieW- : Top view
1982 <ATARI 2600> Screen :
Xevious Sound
View : Top view
1985 <NES> Screen :
1942 Sound
tem :
View : Top view +
1991 <terbografx 16> .
Screen
Raiden Sound
: ltem
3D View : 3D(Top view )
1996 <PS> Screen :
Ray Storm Sound
: ltem
Efect View : 3D(Top view )
€Y | 2003 <Ps2> Screen
2 Sound
: ltem =
s TTTTETEERSL View : Side view
1982 <ATARI 2600> @« Sereen P
Star Wars: Empire Strike Back | 77mmeeeooooonT . Sound
: Color Change =
tem - i
. S—— 4 View - Side view
1986 <NES> ; Screen
....... Gradious . ..J Sound
3D : ftem
View : 3D(Side view)
E 1997 <PS> Screen :
Sound
Thunder Force V
: ltem
[ 96] 1
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1982 <Vectrex>
Mime Storm

128BIT

1993 <SNES>
Star Fox

97]

3D 2002 <XBOX>
Panzer Dragoon Orta

- 160 -

<Shooting>

View : 3D (Backside view)
Screen
Sound

: Map , S/W 3D




3)

- 161 -



: RPM,
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Backside View

. ‘Brun Out’

Effect ,
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1970's 1980's 1990's 2000's -
; <Racing>
8BIT i 16BIT l 32BIT 128BIT
S S View : Top view
1977 <ATARI @ Screen
2600> ‘\\ ) Sound
f Map Map View- : Backside view
1980 <ATARI 2600> Screen :
Night Driver Sound
\ : map she
( )
View : Backside view
1982 Vectrex> Screen :
Hyperchase Auto Race Faung
\ View : Backside view
1987 <SEGA Master> Screen : [
Out Run Sound : Sound L
3D Vi | Backside vi
iew : Backside view
1994 <PS> Screen : 1 -.1
Ridge Racer Sound  : Sound
\ )
> View : Backside view
2005 <PS2> Screen
Gran turismo Sound : Sound
_____________________________::__________________::____Vizw__:_T;p;ie;v____________.
1979 <Intellision> @ 7 Screen
Auto Racing g . sound
\ - View- : Top view
1988 <NES> Screen
R.C. Pro-am Sound
- View : Backside view
@ / ‘ 1996 <Nintendo N64> Screen :
‘\\ i Mario Kart : Double dash Sound
__________ —~——
[ 99 1
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1970's

1980's

1990's

3D 1997 <Ps>
Choro Q2

1993 <SNES>
Crazy Cars

2000's <Racing>

128BIT

"""""""""""" View : Backside view
Screen
Sound

-------

3D 2001 <PS2>
Burn Out 2

100]
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4)

AKIRA
ROUND 1

[

101]

- 166 -

Virtua Fighter



[—

AKIRA
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Karateka 2D
3D 6
2D Karateka

3D 2D
. Virtua Fighter Tekken

Virtua 3 Dead of Alive 3
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1970's 1980's 1990's 2000's

1987 <Atari 7800>
Karateka
View : Side view

1992 <SNES> Screen
Street Fighter 2 Sound

16 Interface,
<o) | 1994 <SEGA seturn> @
Virtua Fighter
View : Side view

1996 <SNES> @ , S
creen

~

Tekken 2 Sound

128BIT

3D 2001 <Xbox>
Dead or Alive 3

[ 102]
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5)

Mario Brothers

[ 103

Al

1y
l..l
.ll.
.ll.

l..l

.ll.

.ll.

l.l_

.ll.

.ll.

.ll...l.

¥
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Bubble Bubble

Mario Brothers
, Final Fight

3D
Nights into Dreams 3D

, Resident evil
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1970's 1980's 1990's <ACt|O n>

8BIT i 16BIT i 32BIT 128BIT
T yag—T—
e - View : Top view
1977 <Atari 2600> @ . Stage % Screen
Sumound } 7 TThee oot sound  :
\A wop View : Top view
1981 <Atari 2600> Screen :
Packman Sound
AW BGM - Map
View : Top view
1983 <NES>
Screen
Donkey Kong Sound g BGM
: Stage map,
\ wop View : Top view
1987 <SNES> Screen :
Bubble Bubble Sound
: Bonus point = U
et - View : Backside view R - - ]
1984 <Colecovision> @ ’ % sceen
Antarctic Adventure | TTtmeeeeooooonoT . Sound  : BGM r... £
& : action
( ) View : Sideide view +stage o
1985 <NES> Screen :
Super Mario Bros Sound  : d
\ : ( ), stage
+
View : Side view +
1990 <SNES> Screen :
Final Fight Sound .
\3? g Do+ ——
View : Side view + [=
@ 1996 <Sega saturn> . Screen .
Nights into Dreams - Sound
L 3D ( + ) ==
( . ) View : BackSide view 3D
[ 3D 1996 <PS> Soreen
Resident evil Sound
X : Energy
[ 104] 1
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1970's

1980's

[

1990's

105]

3D

2000's

128BIT

2001 <PS2>
Devil may cry

- 174 -

<Action>




6)

. FF7

e Relaal

Cloud
Barret
Tita

Final Fantasy 7(FF7)

ATB(Active Turn Battle)

P

HE L B

4
|

[

106]

. i-
—

Ll =
NN§

|

\F

| o 1 o LEFNTY ik

159/3123 _dﬁ — | —
/2931 448 i -
2682 332 [wsl [ |
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Name

HP

MP

LIMIT

Time

ATB

- 176 -




FF4 ATB

FF7

3D

Dragon Quest

Top

- 177 -

3D

. FF7

3D



1970's 1980's 1990's 2000's <RPG>

8BIT {  1eBT | 32BIT
1981 < Intollvisions _eemmmTTTTEEseL - View : BackSide view
ntellvision @ l:\ TUrn ’) Sereen :
AD&D Tresure of Tarmin ~ §  — TTeeo_______.-" . Sound  :
\ . View : Quarter view
1986 <NES> Screen :
Dragon Quest Sound
\ Bar HP :
View : Quarter view
1993 <SNES>
Screen :
Secret of Mana Sound :
N‘ g
> View : Quarter view 3D
2003 <PS2> Screen :
Breath of Fire Sound
eemTTTTTTTITI L - View : Quarter view
1_991 <SNES> @ |': Turn K Screen :
Active Time Battle Final Fantasy 4 2. Active time battle __-=gqng
\ 3D : active time battle
View : Quarter view
1994 <SNES> Screen :
Final Fantasy 6 Sound

\ E10 . View : Quarter view
1996 <PS> Screen :

Final Fantasy 7 SEUE

~=—

View : 3D
2003 <PS2> Screen

Sound

View : Quarter View
1988 <NES> @ - . < Screen c
YS ,  ActionRPG ./ o nd

S

X : Action RPG

[ 107] 1
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1970's 1980's 2000's

<RPG>

16BIT 128BIT

1981 <PS>
Diablo
Ny 3D
2002 <PS2> SsgLene;
The Lord of The Rings .

: Quarter view

[ 108] 2
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2D

. 3D

2D

3D

109]

[
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3D

3D
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)
2D 3D

The Legend of Zelda Silent Hill 3
2D The Legend of Zelda

The Legend of Zelda  Silent Hill 3

3D

90

2D Maniac Mansion
Maniac Mansion

- 182 -



Think 11 need that s5illy chart again

[ 111]

2D PC
PC

PC

3D

PS

- 183 -



1970's 1980's 1990's 2000's

<Adventure>

8BIT 128BIT

1980 <Atari2600>
Adventure
View : Top view

1987 <NES> Screen
The Legend of Zelda Sound

1990 <NES>
Maniac Mansion
1996 <PS>
Tomb Raider

3D 2002 <GC>
Star Fox Adventure

[ 112]
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8)

PC

(Flight Simulation)
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PC



[ 113 5

- 186 -



ALT( )

[SPEED]

364

SPEED(

)
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3D

- 188 -

. F-15 Strike Eagle

Pilot Wings

3D

PC



Aim
Aim

[ 116] [ 117]
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1970's 1980's 1990's 2000's

<Flight Simulation>

8BIT 16BIT 8B

1983 <Atari2600>
Space Shuttle : A Journey Into Space

View 01 Backside view ~
1985 <NES> Screen :
F-15 Strike Eagle Sound
1990 <SNES>
Pilot Wings
View 13 Backside view
1996 <PS> Screen :
Wing Commander3 Sound :
D 2000 <PS2>
Sky Odyssey
[ 118]
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(Hand-held Platform)

(1)
()
1989 Lynx Game Boy

: 8 2 ,

8 4 2 L,R
2004 Nintendo Nintendo DS Touch Screen
1)
Nintendo DS  Touch Screen Sound
. ,
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7]

= HE -

4

, F-1 Race

: Guilty Gear X, Tony Hawk’s Pro Skator 2

4
8 A B, XY, LR + Touch Screen +
Touch Screen
: Zoo Keeper
: Network
8 A B, XY, LR
A, B L R

: Guilty Gear X, Tony Hawk’s Pro Skator 2

: Network

- 192 -




1)

4Gray Color(Game Boy)
: 33Million
. Game Boy Advance SP

Nintendo DS 2

4 Channel Stereo(Game Boy)
Game Boy Advance

DS

- 193 -

16,770,000 Color(PSP)
(PSP)
Front Light
Front Light

Back Light



[ 8]

Graphic : 4 Gray Color Available, 4

Game Boy Gray Colors On Screen

Sound : 4 Channel Stereo

Graphic : 4,096 Color Available, 32
Game Gear

Colors On ScreenSound : 4 Channel

Stereo

Game Boy Color

Graphic : 32,000 Color Available,
10,32, or 56 Colors On Screen

Sound : 4-Channel FM sound

Game Boy Advance

Graphic : 32,000 Color Available

Sound : Stereo Sound

Graphic : 260,000 Colors,

Nintendo DS 30Mpixels/s, 120,000 Polygons/s
Sound : Stereo Sound
Graphic : 16,770,000 Colors, 664M
PSP pixels/s, 33M polygons/s

Sound : Stereo Sound
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(

1)

)

90

[ 119]
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2/3
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DS ,

Full

3D
3D

, PC
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1980's 1990's 2000's

1989 <Game Boy>
Super Mario Land

1996 <Game Gear>
Cutthroat Island

2001 <GBA>
Earthworm Jim

1990 <Game Boy>

Boomer's Adventure in
ASMIK World

1995 <Game Gear>
True Lies

2001 <GBA>

Bomberman
Tournament

2004 <Nintendo DS>
Spider-Man2

[ 127

- 198 -

View
Screen
Sound

View
Screen

Screen
Sound

: Side view

: Top view

1 3D(

<Action>




2)

1/3

- 199 -

DS
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124

[

- 201 -
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. 3D
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1980's 1990's 2000's

<Racing>

1991 <Game Boy> . .
F-1 Race Backside View

View
1991 <Lynx> Screen
Checkedred Flag

Sound
gl 2001 <GBA>
ot o Gadget Racers
View : Backside view

2004 <Nintendo DS> Screen
Ridge Racer DS Sound

Backside view

1991 <Game Boy>
Super R.C. Pro-Am

View : Top view
1992 <Game Gear> Screen -
lvan “Iron Man” Stewart’'s Super Off Road

Sound
1999 <Game Boy color>
Star Wars : Episode 1 : Racer

View : Top view
2002 <GBA> .

Screen
Demon Driver Sound

[ 125]
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3)

1992

(=l 121

m|__—||__1|-
1

it

rE T N

. ESRB(

126]

[

- 205 -
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VS

2D
3D

3D 2D
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DS PSP

128] PSP

- 208 -

DB



1980's 1990's 2000's <F |ght| ng>
1992 <Game Boy>
Pit Fighter

1993 <Game Boy> Screen
Mortal Kombat Sound

1995 <Game Gear>
Mortal Kombat 3

: Side View

1994 <Game Boy> C
Samurai Shodown

View : Side View
1997 <Game Boy color> Screen :

The King of Fighter's 95 Sound
| — :

1999 <Game Boy Color> 3D
Mortal Kombat 4

5002 View : Side View
002 <GBA> Screen

Guilty Gear X Sound

[ 129]
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4)

90

DS

DS

. DS

- 210 -

Full



lllllll
IIIII

t-’ e Py I
[ 130] DS
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. PSP

DS

- 212 -

DS



pPS2
. DS

NFL

CRE]

"
i gl —,

sz e 'lr' . _- '_::1._"._1'".;- g .,e.r-

15 i 2
_ R
2107 o -

[ EERE-10

[ 131] PSP NFL [ 132]PSP

NFL
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1980's 1990's 2000's <Sports>

1989 <Game Boy>
Tennis
View : Backside View

1993 <Game Gear> Screen
World Class Leader Board Sound

2001 <GBA>
Tony Hawk's Pro Skater2

) : Backside View
2004 <Nintendo DS> ]

Madden NAL 2005

1992 <Game Gear> -
Olympic Gold : Barcelona'92

1994 <Game Gear>
Winter Olympics : Lillehammer 94

[ 133
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5)

D&D

DS

[
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PC

90

PC

136]

[
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HP

MP

HP
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HP

MP
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PC



1980's 1990's 2000's <RPG>
1991 <Game Boy>
Final Fantasy Adventure

1992 <Game Gear>
Shining Force Gaiden

2003 <GBA>
Final Fantasy Tactics Advance

1991 <Game Boy> Acti RPG
Ultima : Runes of Virtue ction

View : Top view

2002 <GBA>
Screen
The Legend of Zelda : Sound

A Link to the Past map interface

[ 137]
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6)

[

1/3

138]

PSP

PS

- 220 -

[
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DS
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PC

3D

GB

GBA

PSP



1980's 1990's 2000's <Adventure>

1990 <Game Boy>
David Crane’'s A Boy and his Blob in...
The Rescue of Princess Blobette

View : Side View
1992 <Game Gear> Screen
Wonder Boy 3 : The Dragon's Trap Sound

. ftem

2000 <Game Boy Color>
Tomb Raider
2002 <GBA>

Crash Bandicoot : The
Huge Adventure

View : Side View
Screen

Sound

[ 141
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|
1i
|
H
|
--
'
i

17000

STATS

222 LINES

i __{:T:_:::f_::

6 LEVEL

_1__I|1_$ m =

s H_ql,-l 1_!-!1-'.

X _rh
mw . |:. _m_ﬁl ")
"Ll=s

11]1.11!11 i

mimwmwtm#xmmmuummxuxu%h

142]

[
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TASFSMSCORE] HIGH SCIONKRE
FEad LINES L FOOG

& LEVEL SRS
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[ 143 DS [ 144]DS

- 226 -



DS

[

X15

PSP

’ 3Ds

DS
PSP

- 227 -

3D



NhEREI D

e 5

W

147]
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1980's 1990's 2000's 7 <Puzzle>

1989 <Game Boy>
Tetris
View : Side View

1998 <Game Gear> Screen
Tetris DX Sound

View : Side View

2000 <Game Boy Color>
Screen

Pokemon Puzzle Challenge Sound

3D 2002 <GBA>
Super Bubble Pop

al

View : Side View
2005 <Nintendo DS> Screen

Zoo Keeper Sound
: Touch Screen interface

[ 149
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. PC (PC Platform)

(1)
()
PC PC . 1977 4 Apple
2 PC . Apple 2 6502 CPU
PC
: 3 . Apple 2 Apple
2 |, IBM PC DOS Windows
PC
3 .
PC CPU Apple, IBM PC(Original Computer),

XT(Extended Technology), AT(Advanced Technology), 386, 486,

1)
PC
PC
1964 1979 .
PC 1984
1990 5(King’s Quest 5)
PC
PC

- 230 -



PC

PC

PC

CUlI

. PC

PC

- 231 -

GUI

PC

PC



FPS

GUI

PC

PC
3D

- 232 -

PC

FPS

FPS

PC
PC

PC

PC



® RTS

(War Game)

9] PC

RTS

@\icz

-

PC

PC

GUI
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1)

[ 10] PC
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70

2D

80
256 90
Full 3D
2D
3D . 2D
80 PSG(Programmable Sound Senerater)
16 . 80 FM
. FM
PSG . 90
PCM . PCM
. 90
CD
80

- 235 -



)

(

1)

149]

[

- 236 -



1/4

PC
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1/4~1/3

[ 150] . ‘M’
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1980's 1990's 2000's .
<Real-Time Strategy >

1992 <DOS> View : Top view
Screen
Dune 2 Sound

\ : RTS

View : Top view
1994 <DOS> Screen
Warcraft Sound

1 VGA

\ View : Top view
1995 <Windows> Screen
Warcraft 2 Sound

\ :SVGA : , IPX

View : Top view
1996 <Windows> Screen
[ | Sound

Command & Conquer : Red Alert

& , Groupting

View : Top view
1998 <Windwos> Screen
Starcraft Sound
:2D s
3D ) View : Top view
1997 <Windows> Screen
Total Annihilation sound_
3D View : Top view
2002 <Windows> Screen
Sound !
Warcradrt 3  Full 3D
XY2 XY, Z View : Top view
L, 1999 <Windows> Scree:
Home World Soun
: Full 3D , 3D ,Z RTS
[ 151] PC
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2) 1

1993 4 1

2D 3

[ 152] 2D 3 -
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T Ih‘m 2
Ly L]
LAU D DY LTI ]

<

Machinegun

4 nn 3) :1r'ﬁ*:

[ 153

Kill
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Kill
> Kill

- 242 -




MMO
. FPS
MMOFPS

MMOFPS

Kill

. MMOFPS

MMO

- 243 -

FPS



1980's 1990's 2000's

1992 <DOS>
Wolfenstein 3D
View : Backside View

1993 <DOS> Screen
Doom Sound

LAN '
3D 1996 <DOS>
Quake
View : Backside View

1998 <Windows> Screen

Half-Life 30”"9
Al

<First Person Shooter>

Network 3D 2004 <Windows>
Special Force

[ 154] PC 1
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3)

2D

[

(Lucas Arts)

- 245 -

. 1978



< >

Walk to
Open
Walk to
Use
3D
( RTS
).
1 Use, Open

PC
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Oh, mel %' we really scrased up
this tine! Ceess gou' 11 hawe ko shick
: veer!  Hope yow saved the sane!

[Mestare [ Restart ] ouii ] |3

iy o
T
‘

[ 156]

Menu

3D

- 247 -

Pop Up

(Tomb Raider)



157]
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1980's 1990's 2000's
<Adventure>
View : Text
1978 <Apple 2> Screen : Text
Adventureland Sound
N\ TEXT  Text
1980<Apple 2> View : Text
Screen Text
tery Ho
SR Sound
\ View' : Text
1982 <Apple 2> Screen |
Time Zone Sound |
\ View : Side view
1988 <DOS> Screen
King sQuest 4 Sound ]
: 16 Color EGA
\ View : Side view
1990 <DOS> Screen
ing’ Sound :
King sQuest 5 un: -
\ View 01
1992 <Windows> Screen
The Seventh Guest Sound
: CD-ROM , 3D
\ 3D View 13
1993 <Windows> Screen : ,
Alone In The Dark sound —: SFX
 : View 13
E 2004 <Windows> Screen
Silent Hill 4 Sound
: Full 3D,

[ 158 PC
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4)

)

TRPG(Table (Role Playing) Game)
TRPG
D&D
. TRPG
1974 TSR Dungeon
Dragons . :
D&D ,
RPG
PC RPG , RPG D&D
TRPG RPG
TRPG RPG

- 250 -



[ 159] D&D

TRPG ,
< >
3
3
3
4
TRPG (Rule Book)

RPG
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RPG

PC

TRPG

PC
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TRPG

D&D

(Diablo)
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[ 160] [ 161] 3
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1980's

1990's

2000's

<Role Playing Game>

1980 <Apple 2>
Akalabeth: World of Doom

\

1983 <Apple 2>
Ultima lll: Exodus

1985 <Apple 2>
Ultima V: Quest of the Avatar

\

1992 <DOS>

Ultima Underworld: The Stygian Abyss

N,

1996 <Windows>
Diablo

\

1998 <Windows>
Baldur's Gate

1999 <Windows>
Uktima IX: Ascension

View : Backside View
Screen
Sound

: PC RPG , Text
View : Top view
Screen
Sound

: RPG,

4 CGA
View : Top View
Screen
Sound

116 EGA
View : Backside View
Screen
Sound =

: Bitmap 3D ,

1 RPG
View : Quarter View
Screen
Sound :

: RPG, SVGA
View :3 QuarterVie\;v
Screen
Sound

132 ,3D
View : Back side view
Screen
Sound :3D

: Full 3D , 3D

[ 162] PC
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5)

[

163] MDK
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164]

PC

FPS

FPS

. MDK

, MDK2

. MDK
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MDK

MDK

3D

FPS 1
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1980's 1990's

1981<Apple 2>
Falcons

1984 <Apple 2>
Beyond Castle Wolfenstein

1989 <DOS>
Mech Warrior
VGA

1994 <DOS>
Flashback: The Quest for Identity

1997 <Windows>
MDK

2000's

2003 <Online>
Hulk

[ 165 PC
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<Action>

View : Top view
Screen
Sound

: CGA

View : Side view(
Screen
Sound

: CD-Rom

View : Backside view(
Screen
Sound 151

13D




6)

PC

- 260 -

PC

PC

80

. 3D




3D

3D

2D

- 261 -

2.0

F19



1980's 1990's 2000's

1980 <Apple 2>
B-1 Nuclear Bomber
1985 <Apple 2>
Flight Simulator 2.0

1987 <DOS>
F-19 Stealth Fighter
View

1991 <DOS> Screen

Sound : ,
Falcon 3.0 : Flat Shading, Polygon

<Flight Simulation>

: Backside View

Network 3D 1998 <Windows>
Red Baron 3-D

View : Back side view

Network 2003 <Windows> Screen

Flight Simulator 2004 Sound

[ 167] PC
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80
(Motion Capture)
3D
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3D ,
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1980's 1990's 2000's

1984 <Apple 2>
Summer Games
View : Backside view

1988 <DOS> Screen :
Jordan vs. Bird: One-on-One Sound : BGM

1993 <DOS>
FIFA International Soccer
View : Quarter View

Network 1995 <DOS> Screen

Sound
FIFA Soccer 96 oUNC A

<Sports>

Network 3D 1998 <Windows>
FIFA 98 : Road to World Cup

View 13D (

2001 <Windows> Screen

FIFA 2002 Sound
13D

[ 170] PC
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Sim
RTS ,
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1980's 1990's 2000's

1985 <DOS, Apple2>
Silent Service
View : Top view

1988 <DOS> Screen
Romance of the Three Kindoms Sound

1990<DOS>
Civilization

VGA

<Simulation>

View : Top view
1992 <Windows> Screen T,
Romance of the Three Kindoms 3 Sound
:VGA

Network 1996 <Windows>
Civilization 2

View : Quarter View

Network 2002 <Windows> Screen

Civilization 3 : Play the World Sound
: 3D,

[ 172] PC
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(Mobile Platform)
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WAP
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[ 12]

1% Generation

Graphic : 4 Gray

< VM > Sound :
2nd Generation Graphic : 256
< >
Sound : 16

3rd Generation

Graphic : 65,536

Sound : 16

4th Generation

<

Graphic : True
Engine

Sound : 64

, 3D
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2002

Backside

3D

[
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2002

2003 256
1
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3D
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2D

3D



2000's

<Sports>

View : Backside view
2005 Screen

Sound

[ 17§
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Top View ,

Side View
2D z
2D 3D
z
2
. 2D 3D
, 3D

1400
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3D

Fuel = Life 9%
Score 45000 Mission &

180] [ 18]] [ 187

3 3D
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2000's <Shooting>

o | -

[ 183]
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1:1
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3D

King of Fighters

3D
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2000's < >

2001
Street Fghter3

View : 3D Side view
Screen
Sound

[ 187]
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2000's <Action>

View : Side View
Screen !
Sound

View : top view
Screen
Sound

[ 189
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Ep 2-

191]

[

Ep2 -

190]
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2000's <RPG>

View : Quarter view
Screen

Sound

[ 192]
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3D

Tl [ 4 & g

"
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2000's <Puzzle>

View : 3D Quarter view
Screen

Sound

[ 197]
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2000's <Board>

View : Top view
Screen
Sound

View : Top view
Screen

Sound

[ 199
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2000's < >

2001

2005

2002

,Network

View : Top view
2003 Screen 12
Sound :

ftem
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7}. AIMIEH PC Trends

A AirE 7leo] Sy A% £3 il 22 Ve TA 1T vl AE )
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PC

[2& 206] XtMICH PC Z& Trends[ETRI 2004]

. XIMe PC T2

A PC= 4% 3}, 2H8-3) Trendsoll th-&-at] Fef 2?1 Sl A Fl ¥ (Hand Held)#
4% (Wearable) 2.2 T2} Fo18 AFEHE ¢ 9=, PDA, ¥4 Hand Held 717], Smart
Phone A #5533k oM 288 FH = S5A, Aol vhA| 9 22 oA &
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B Smart Phone
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M= PCe g @AM EAS -3 Zo] "Desktop PC  Mobile PC  Handheld
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T L PC
) Harudhea Waarable
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[O& 207] XNICH PC 2& SEN
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23 A PC T Fle HrE= 20083714 ATt 37%9] e AL A8
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5,000

2003 2004 2005 2006 2007 2008

[2& 208] XtMICH PC MIAI AIE F=01(E<l US$M, IDC
2004)

b 2008 =0 AE FEShs A2 FlE EokllA Smart Phonedt 22 Fi
¥ FAFHL sow AL ok
Smart Phone ©]5&4 ©@d7]¢} PDA 2 7]E} 71719 534 Convergence EE=Z
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aci || Invisible Computer{ 56| £ £)
IT Inside - FHIME A HFE A
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FULL_OF_DATA 7} Ag€t}. ZAGie] &o] Tt A|-o| getData TS T=3 o}
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(1) ZRAT APIO| HFAY
e AE GYAES A A9H T APIS] Bl

Clip.GetData()

public int getData(byte[] buf, int off, int len)

ANA bufZ Pt tlolgtE HAlstE S| tlojet= wAAE 7N =
Eolual, getData(byte[] buf, int off, int len)Z ZEA At FHWF
Hole7h 23 MRt W wear|dgt SAMET

Parameters:

- Sy Hlole} BAlE W
off - HAFE A|Z9]A]
len - BAME =7

Returns:
Eilg 77
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Clip.putData()

public int putData
(byte[] buf, int off, int len)

Zol mte] dolets BRI mte] dojele FHANTA AT B9l o
Efolojol gtk SHUY dlolele WA 7oA AMEE FoE1L, putData(byte[]
buf, int off, int len)Z EojuA At} EALE wlolelrt A7 SFHURHHIL 83
Holelith 39 £43 4 e wET EAbEn,

Parameters:

buf - FloJe} W
off - W offset
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Returns:
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Clip.clearData()

public void clearData()
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i
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Clip.setBuffer()

public boolean setBuffer(byte[] buf, int dataSize)

29 YRS AgFT FevEE AY9HE burt CipiEnse AL
HA Bk o] = ip A48 Al HHE AR &3S wll Clip object A4
F e Agat] iske] ALgEh

Parameters:

buf - B3

dataSize - ¥3 <o EoJ0= d|oJEl Z7]

Returns:
true : B AR ¥
A

false : ©]v] HH7} A= o] 5

Camera.previewStart()

public void previewStart()

Fele} ZelRg AlAa.

Camera.previewStop()

public void previewStop()

7het Z2HE AR
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Camera.previewStop()

public int init()

Fhete 2713 ATk e AM 2 AEED
HAL ol4 %4 A48 visg gua,

flo
b
A
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K
2
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o
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£

Camera.init()

public int init()

Camera.close()

public void close()

A ZhE Al 8 AEEY He deue Al HAL 914 9

7Hiet $ 5
o7 I HHES Sdo] At
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Camera.enableOEMDisplayArea()
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Camera.setSize()

public boolean setSize(int x, int y, int width, int height)
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337} LCDEAl F9& Hlofd 7399l MAX LCD ﬁ/\] | #el ALETh
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