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# OE: THFEXALN(WearComp) R ~#HHMAGAABIHF AR, EABSEXLER
ARE CAMEAINAHORHEYLLALERLA, LA HFERARAAL R ~B AL R 7
W, EAHINAZEHARBTHORMARY FRA -NLXRXLFTXREE, L¢AET
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# 7 WearComp HHKHRX AL L XAF &,

XEH: TFELH I, TFEXHE, #2440, A-MITE; &FA
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EEREERTENERAET IV AMBANET
Y R AT #l— WearComp { Wearable Computer) #
HREHLD, WearComp N F1 K = 5 2 £ (A it H- R 17
5 HERBRELAE . BHEA. WearComp REKRF
BENBDTERE WAEBNEX, ERRETEN
BRI . AMEA B B R BRI GE T AR, LR
ATGER“HERL LA BF" X —-FEH BB,
WearComp A - VLR R REATENN T REE
HAEE, Waarlomp HE LW EH FHR . FH B
fr Al Rl REHK.. DHEAFRERFUORE
EEFEEWMSEHRN AR, WearComp EHF — LK
HTANMARERRFUBRT=RESHTRERNERH
o

1 ASERA AR KREE N

WearComp 2 —EFHEH I ABSTERE, B
WATHENARHZEL. MERU LT K Prof.
Menn'" A ¥ WearComp Bix B — X HHNEL . TR
FHAF 8- Az [ personal space) , TR EEH . R
AR HREME 3 R ( constancy ), B always on
and always accessible”. Al R T AL constancy #§

- A 3R 1 2000-01-19

REAE
TABD #3454,

ERESHFL PCHENNEEX N ENEREFHE
$lzz—. Constancy /~J2& fA] B i 15 i1+ B 61 % £ 3 ( con-
tinuously) T #E., X B —# A - HL3E 4 (symbiosis) B JE
KAEAT A - LEFSF S (inextricably intertwined } 5
BR) (synegy ) IFT R X B 5 .

Prof. Mann & 3§ HH"; “ Wearable Computing { Wear-
able Computer 5S4 #E. &, M R INE B 51 F ) E
BT —#HHEHA-NWZEER, ZHZEE At —1
RN FESLAHENRELH. ZRELLEL
AT FRHUTERRS, BamE. X TMHATHE
ERARFFHFER.F MM M PDA ( Personal
Digital Assistant) . Always ready to interact with user” % —
BEOSBT—#HFEOA - R, EEIEHEK
AMENTRALR". XRNEANBBRERETE —
MERABAESRE HRE"—#,

Prof. Mann" B F i 3 TR EMA M6 B
EXAIFER AT E

» WearComp M MIEHE . 3588 . 38 . /- A (Con-
stancy . Augmentation ., Mediation) ,

« WearComp FI R HE - dE B H1tE ( Unrestrictive o the
user } . FEHH 514 ( Unmonopolizing} . Al WLHE { Observ-

ESTIE - MWHEEEE A RANTEZ RSB, B P AL S0 %W B 98 (99-5983)
R PR KL1956), B URFHA BRRZIHE W+ TERAFR.TERAAH ARWE S BT EE
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able by user} . A[#&4% ( Controllable by user) , FF 45 /2
T Attentive to the environment) . 23 % { Communiea-
tive to others ). Bass,L. 7£ CHI '97 s] ¥F# X HHENE
Hitie SN SNEEARESPRNAI TR ITEIL
BEUT S ARE" -

(i) It may be used while the wearer is in motion
(WearComp Al E B BRAETHEA) .

(ii) It may be used while one or both hands are free ,
or occupied with tasks{ ff Fi WearComp #9 [F) A 7] B8 14 3%
FHRRAFHREENE).

(iii) Tt exists within the corporeal envelope of the user
.i.e., it should be not merely attached to the body but be-
comes an integral part of the person’ s clothing{ WearComp
ARARFHS L MM ZERI R -5

{iv) It must allow the user to maintain control { 7 & &
RS .

(v) It must exhibit constancy ,in the sense that it
should be constantly aveilable! B A FgEdt ).

LLEFFE R WearComp S5 it B LK B R
2, REREFARL BRE—SUNASEE,
HPIFER B AAER IR (i), AT FRF A — 2
ERBRLAMRY R —#. E£HIAN WearComp EH
W R

(vi) Z8AECvariety) , A6 FH & 8 WearComp £ #
B e S HRAMAME,

(vii) AT B ( invisible ) , % 3% A i& B WearComp A]
FRBTERYH,

BT WearComp B A - LEHFL G FANYES
MEER" MR R EEM ANHEEERAY

TELABIEEWO BIR"E X, IR WearComp K FHF
BN - ML E A, A A R ATEE 78 LAAR
M- HEEEMME. WearComp ZEFH T £ H HH
LU ERHE TIEREHE R R
B agent) B94E R .

WearComp BB EERIXLIT AR
H.EERREN IR EEREAFTA LTRSS
AAERTHEDHTBEEBRATRE, MEICE B
ErEM EFEYR LTI -2, UEARNIR
BEMEAER, WearComp A {LEMEA - tLXE M
FEATENM PR X ETE MBS ANTHAERR
THEAXZEE RN, WearComp B9 8w #2 B 7
BEL MR Intermet AF HE AL

WearComp H AW AM AR SR BEHEARF
R OE Cyborg ("B FN”) WEH MAHREHL]
. EWMAEXARTENACREFS & WA TR
ATESEIAE S XHETARTEERRZEME X
W,

HRT WearComp EEH T ERE, & # WearComp
MEFT-mE Y FEEPR M. TUEE &
21 B2 H, A KL WearComp 7= G H Rl ¥ 1
SRR K EREFT IR B HF R
it SRR,

YUMHENMEZRAE,HERIERITENDO
‘WA FRXHNECEHEMELZ RO GRS
#,mE 1~ B3 8m. BEAT R, WearComp Z1HHE L
BHXU SEAMMERREAEROCABEE LE
ATERHENRUAA ST X —BENEATH.

GBS L (ENER)| D AE ZECPCES) ~[Eis(ERER) -1 . 5L (BHER]

1 HEHNEA A" WL

FALEE RN A (R | RE  EEE WIMPURE )| R agen IR

H2 iR HEE ST WIMP £ Windows.lcon Menu #1 Pointer)

KB~ B~ [N~ [~ Z &~ L5~ ER—~ & FA

B3 dEfEAEE REENERECRRATENSS

2 WERAREINERRAE

EATERAHEVMERAERENT

* 1960 4, Manfred Clynes 7 4T % " Cyborgs end
Space” FH KB T Cyborg — .

* 1961 £ MIT # Claude Shennons B ED Thorps &

T —% TR (roulene) B FHMN, X
BHtF F % — & WearComp, {5 H 7 1966 fs T4 4 K
NHFH.

< 1980 4E, N KA Maon R TET Apple - 1l
HENNFE R WearComp, TR — TR B ARBR
F 4 ( Personal Imaging System), H AU H XA RHR
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L HIE WearComp WEHIREY, EXAT HMD.

- 1989 #E , Reflection Technology 2B #EH T Private
Eve .— PR ik fL &9 HMD.

+ 1991 CMU # 4 T VuManl & WearComp., F T
B EEEEELK,

A 90 {5 8] WearComp F B Z B IFEMEAR
ROTIWREEFHSE R EWRE,RTE B B
WA B TEEHATRR.

- 1994 £, % EH#) DARPA { Defense Advanced Re-
search Projects Agency}FF 13 T Smart Modules Program { I§
SR}, PR PR FRAEREIT SR,
ik o A it B A ol 4 L

- 1994 5, Mann JE MIT FZ T WebCam , BT #
LEERITREREES Web, BFHHE I TR
HEREEHE THEWNLENE Video BREE T
HMD 3% F TE B Thad Starmer 9 AR{ Augmented Re-
alitr} .

1995 H EENBRPNKEFBRTHEAS O
FHLITEMNRELZL"U.S. Amy’s Land Warrior” B 5
7o

- 1996 £ 7 B, X EE BT A9 DARPA M) 3T T
8 — & WearComp £ Workshop, 8 2 Wearables in 2005”
ARTE AK¥FREFNERFITRRTFREAHTE
PLEE A

- 1996 £ 8 A, Boeing 4 A £ Seattle EIp T
o WearComp A9 Workshop , T R .ZRR MM r TR
EWARAANEHARB S, SUBEETES H
. M ANEERRVASF LN EERE.

© 1997 £ F 1999 F T FHE I T = I IEEE Inter-
national Symposium,

EAERV, WearComp HARBIR 5= R FF L Mt F
BB, HESFRUFHERES AEHELHN
B, AR R RS T2 (Sma) BB R AR
EHTEEAFHTAEYN S EHH, WearComp H AR
HRERERHEM BB, TR, €21 #HL
3, WearComp W AT AL ER R BIERNFRG
Hz— wETEV T AMESRESERZ —. 36,
LH E BB A Wearcomp AR R HHE X EBE AT H
HErEMA ARAR . EAERS WearComp = i
L

WearComp H I+ E ML T T H OB L AT R 1
MFRE, P T BN EREARATRTHARS A
B OTEMHEAR I HENMNFR SN ARY THNE
Bk, TUE, FEHTANES EEMERAS

YtENFES LA EMER. A 1996 FLK
TERXHEANAREDRUARFRRTIAR
HHRER. TEYISEXTENNEFRANE
BERRAERNTEHETHHSHRIT.
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WearComp I Wit 2 HEE R E &, EY K
WearComp BIH AR FA - FLIB¥F—KFIE, B
F WearComp BFEEF LM, LA - L ITR¥Y
WearComp BT ERLAERE FINEEANER
(human factors), B AW R - P EEREETSB
“ ] % 3 1% ( wearability )" ( WearComp B9 R 1 B3R . &
f EEFSF; WearComp EFEMFREAZEN™
s 89 7T B Cusability )™

% WearComp M FABMA BHRAKS, £9
HFSEHERELZANER, AMAMNEHIE. L
A LB Th BB FLL B B R R 42 38 BB M, (5] 6 EF 1 {4 A
Bt Z R W h T WearComp FEF L. KH
1 P R) BE 2 3 27 & el BEAE Y AT 1B HMD B A ER
B RS ERMMBEEBIRERHMES. W
g & AR EHSR AT,

BERE IFRATENANEETER . FH]
HEGEERDEHERTE R AHEE,
B HE RS WER S EETE R
AR, TERAHENEFARMOTEE LM
EERENL YR ERX L BARFR-FRB
ARESF, RerABEANTEFELITEYIRFAA
WZhEE AR AR ARMERTERA -YXEF
NGl I N Rl g DB
3.2 HhEERHT-™

HTUSHAHENEAREREREIRT R,

O RAFRFEATBRER, XHETRSFATE
L HE(COTS) 9 BE {4 BBk 4, T o] K Bl 0 JF % e
ERBH. BERAEREZARNKESTFHATHE
S

@RAZEAXREHAR, FIFMEREFEL IR
FIXERERGE, XAATHRERRE BIRERE
BfMIRL I %, BT FRENBFEREA
HENHENRR BATHANARKERFET
BE+aER. HENRFEZENMEFSZEERMEL
ZHIMENTABARATER S TENRLE . TR
EHAH.
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MRS EELRRNERANE - ERAUTHERN
LR EF Web WOl FEBATHENRERBERN
HER. CNRSHAR LREEMWRSHENER,
AT B PR L % WearComp XHAE (BT IR M E K1 32
TEETE E R BRI, H T (s,

ERAEHWETERATANKRGHEAE
ROZFERAENBEFETE, WearComp M THHE
R FE A, o] F{ERIFE R EE R R
TERBREH, SERZENEHNEEESR BES
Bt IR RFERERNANEE,

3.3 @AKEgY

A FEEAHEIMSEERA -VXERNXTETATE
BHUAHARER B EEFLLTILM,

D EFEEANMRE. FEAELER THETE
fE &0 Handikey % ) #E tH A9 f (L% L@ & Twiddler,
BRAH4FEEEFH— tilt activated DRAT, 7T
HEFHWEMERA.

QO EBEHAEE AERUFHRGTENAREEN
BEEBHMEMAREZ —.

T FEREAFERNE, HEHEEEH CPU
TR H & AT

CREEE . MUBRLE L WearComp R A
WMAZE TEETRE LE.FEP . FEAT . B
B . BE1R .Face Recognition . RIEHH . FTHEBEETR
A FIEIREE" RIE" K Mediated Reality 25,

© fERE3F . (& 25 R LA WearComp 4558 A - #1
ROXRRMXRBHBEZ—. SR TERTEEFEE
AERHEUMAGERENES. ZREBRRNE
WENHETTFRN, TEE SHAREEXPE,
EEal i AAED,

QEETE - TEMTFREFSHETHA AN
BAR ERAAFE, LES TRERS.

OGP FEMTER M. FREEHFRAED
Wear(omp.,

FEEH WearComp AR B RS RHMEFE,
3.4 ﬁﬂj%ﬁ“’.l‘]

WearComp R i 3 B £ EH HMD{ Head Mounted
Display) EBE M ALsh3E B %, {H B8 WearComp B B
KBEBEE UMD, E R LI WearComp FEHA - #1%
SRR, B9 HMD FERTL2MBEBHALHR,
HMD A REEA,AHE R, INE THE RS B
B, ETRBER . ET 4 (boom) T LK B F
BEFHENSSF KAEMERERMER. REN
HICH - HHaiLs IMD K E. S FERFEN

HMD 7E B it 18 7, BRI B T 1 B L P BB R T FR e
%B UMD W EZE R B H ., DARPA % HMD 9%
FEHEBXE

DARPA F 1992 £ # T Head Mounted Displays
{(HMD)#t8l , F R T —F5 HMD =& . W CVC(&REF
PEE), ERAMSFNRAREETT, 4§ 1280 x 1024
AMEL ErSE R —FAEE AR By
EPh BIEREAA N A, EAEHAKRE(Ar-
my 's Advanced Visionics System) % A DARPA HMD #%
R GEBTAE B 1280x1024 pixel B7KF X THRER
FUEA VN T AFER B TERAKNEERD
BERMNE—42WE IMD; B TERMB A KL EE
MEFHLBHEENLTAR. IMD TR ESRA:
AR BREERFHERA THRASH B RFH
FRAEFE MR BRIENEEE T HERE,;
HMD ER ASMEEMF A - VLR EHE A, 7T 145
T E.(scaleable tool YA FF K o
3.5 ZHEEBREKE

XL WearComp F5 5K A VL 3Z 5 FH B4EH A
% (U Augment Reality ,Media Reality) M@K T T8
B BT EEREThEERRE—&E RHERE -
TR HERE-TLBE, ABEARERTE 2,
EHBSE. BEEREE Prof Mann'” ) 80 4E18#
MABRTHEARE 8 - RIISEFAER. R4
BB 92 AL 2h 69 2 F I E R SR a0 28 Al b R GLRL A R5E A
BEE NEBECEERTAEEF M EMREESL —1T
%A HMD B —ERB L E RS,

3.6 WHHAF HEHHRELE

S HENERFRFE FAFFE . AHUT
BB E U R URSENIAFERTL Y,
T AL RERTA R 5E

O ERMEER . IFELTHNERBHE,
MR SREENER. BE WearComp RAKNFHE
REARBTHRADERT R WET PC- 104 #77
Mo EHE R, CMUT™" B i T S 8 L B ML VuMan2
VuMan 3 R AR XX T8, BREGEBRDY
AFBEATEN XX FTHRAERE/ALES HH
RERATUFRATENS THA KA &, L
AR bR A .

@AM BEERAFRT & FROHENE B
RUMGRER O IERTENEREAEENXBEE
Z—. IBM E.7% 1998 43 i & ThinkPad560x F &KL+
KAT BM MR R,

@ "@H"LTE™ .U of TH Prof. Mann B EE
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EFHHNETRYNTFMGTRNARMAT 25"
TE R84 A KR aFErmi g Ex
W(—FERTLCONELHL. RBETERY
WearComp A1 ¥5 4 B B & AR ( Smart Clothing)

@ THERAGHREHTY . FREFE. FE. X
FifY WearComp W E XA 4 AFEHFEN R KR
HAGH MR, BFRETHY. XHE T WearComp
MR L IR AT B A YY) (Smart Fabric) , 1R Smart
Fabric f2 AT ¥ (49 8% # 2 7 Bt i 3 ( Washable Computing) .

Smart Fabric , Smart Clothing | Washable 2% &l f4
WearComp J2 9 4L Ui F1 B 25 S0 a9 2 Sl & M bk
B BILRERT THYDEMRE, X BEHHE
PARERASLEFERRPEW,

Smart Fabric. Smart Clothing 1 Washable Computing
HXBEAF . °T V& S M OT SRR A g BR (7 R ED
M) EETHAANHE . TR, TRER
WearComp I R A B HFEH  FRBREBIHEA &
FEARGHE B HAH LS HF WearComp 877 .

MIT Media Lab #9 E.Rehmi Post 1 Maggie Orth X
Smart Fabric AR EWMB T WL T EMRR. AT
RRATHLLOUXAMEEH S  MBTEHEYHE
BYR . ERIDEND T L. REF RALATHRE
WearComp B2 F R #7,

HREA —#H28Pa FARFRETEHRESE
FERATEERNESRAR. ZHHFRARR.W
A eEmN. dFRIMS  RERR BHE"BE
BIAEENE MBS, MIE"RER SN 1 Smen
Fabric B R T RER T EZ—.

4 HRE

HHE] WearComp AR MU ERFEAREN L
REB, HiFFHEME RIS FER, XE8iHHN
HHRSEZREMTHHORE. NEREMMYRE
BT U E L R AL AT BB B0 = E MR i A
R HRMEF Mt 4B B FEF ERH, WearComp
HARBEEEBEAN, B BEERHWRBER
HEEX—-AMREINNHTERRT THNZES, &R
ZRRAXET EATHRER LT A B WearComp
BHEAR EHNERE TR BRFERD R ERY
AEFTIHARANESERIT A, UK WearComp A9 R
AR FRAT R
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The Evolution and Trend of Wearable Computer

CHEN Dong-yi
(College of Automation, Chongging Univessity , Chongging 400044 , China)

ABSTRACT: Wearsble Computer{ WearComp )is a sort of new conceptnal personal mobile computing system which has
great practical potential and has been developing very rapidly. WearComp's emergence is due to the fact that computer has in-
creasingly become super-micromation ,and is the inevitable ontcome of the concept-"computer should fit humans” . WearComp
will lead to a great change of human-computer relationship and will put forward new issues & challenge in computer science
&technology field . This article introduces the basic concepts and technologies relative to WearComp . reviews WearComp’s
history, and then discusses the issues & direction of WearComp's hardware.

KEYWORDS: wearable computer; weerable computing; mobile computing; human-computer interaction; cyborg
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