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Abstract

Embodied cognition is a cognitive theory based on philosophy. Its core is the unity of body and
mind, which emphasizes the important role of body in cognition. With the strong development of
interactive technologies such as artificial intelligence, data analysis, virtual reality and sensors,
the body also participates in the interaction in a variety of ways. This makes the combination of
interaction theory and embodied cognition has practical significance and value for future human-
computer interaction design. This paper reviews the development history of human-computer in-
teraction, and focuses on the human-computer interaction interface, human-computer interaction
characteristics, interaction design principles and the limitations of human-computer interaction
in different stages of computer development. Combined with the new approach of cognitive science,
embodied cognition, the relationship between cognition and the development of human-computer
interaction is deeply analyzed. According to the participation degree of physical experience in the
interaction, the embodied level model of human-computer interaction is constructed, and the cha-
racteristics of interaction design under different embodied levels are analyzed. In the age of intel-
ligence, the guiding significance of embodied cognition to the development of human-computer
interaction in the future, the role of embodied metaphor and body diagram in human-computer
interaction under the limitation of technology, and the reasonable design of center edge attention
are proposed.
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TE (AR BEACKIY 12 MRHED) — B, YL « SR A RBH AR S 45 R 12 N6
B, HAP R T Bsh(Interacting) . AN (EL) (Cognifying) [1]. fERELESE. N LTERE. MEM . 1£
SRS SR R R I RET AR, AN B R T- DL “F i ” A1 “4ck” REM AT R, BIEE
By [2], AR “THNT M CEEENL” EMHE. BT Rt e SR E A LR 3], AN
TR Y SR A T 2k, SR AC TR T BRI TRV AR AP IS BB 75 oK, A BRI A R TR
WA IE. ek, 250 NRE A T o FRL SR TR B 3, B EAE 2 WA A ik R
SR AN IR BRSO T E WA EE AT A B E 7 . 55 AN AR DL S A B e
NESRRER, BB RIS O—Iuil, @RS S ATz A TR S S A P4 —[4]
WNHIRL A8 BT 0 0 B R S, OBk s B S AR B o T R T — AN A A Rk
BT 95 FRAT T ) A2 AN IR 858 8 35 1) ) A8 EL 77 i it

1T AR, A2 HTH AU AV 2 B AT SCER R B S A RN R A BT TR AL T AR E A IME
HRFLAAUEAR E R B T B B AR AL I AT ST AR AN 2 H R TS . A
SRS R A, B TR SRR AR R B T R, R SRR TR IR &

ik

DOI: 10.12677/s€a.2021.102018 157 B TR R


https://doi.org/10.12677/sea.2021.102018
http://creativecommons.org/licenses/by/4.0/

B &

PEF R SR Va0, $RH T B B RIAE LS SR BT R MEZE . AR N BE T IR [5]. VFA& 5
TR KT H SRR BT B Tk S B &, 2 AR IR SR B 2% ST — € B IE [ 520,
UEW] T R B B R PR 28 i R L BRI 52 2 AT [6]. #8512 SHARIT 22 R BRI *k te
5 R RAZ TR SR R RT3, it AR A S0, R SE R IRk A R[] XA
MATH AR ZZEM. R SRS A EANTZ A EAE R R HEAT TR, AR I 7T & 12
S S ATk, NIRRT SRR 5 ) 8], HE T BRI A i st sT, B
PUERPETERNBEET, SRR SRR, TS AE[9] .

BEAh 22 ok T B R R AN BT I3 T3 T 7T, s LR S RIS B 22 A DL
CARHIMT AR A EL BT TE s 3R A ST 0 B By AR ot S B, IS N A s S AR B AT T 1Y
B SERE AT FUMEZR[10]. B RUHARAE SRS HIAET, MR ST RRAENE . 22 HAT N SC AT
SESZHERRAS X LERBEATHE, BB HAEEA R[], MufEsEsE+ 5 Sl
BE— BRI TAT AR E T o M B B DR TR RORAT R SRIAE A, AT i e
(105 AR iy (1 R PR [12] o

B BT, RS BRI S (8 (& A b B2 2 2 (0 E A, H AT Y AR
WA 2 e JR BRAEFEA R g 8RR S B BHTREAR AT 8, UM 7 RS AR T8R4 T A Bt B
PRI FEAEL, B H RTIE BT AT FUME BRI A B 78 73 IR ANLAS LR e I 22 Bt AT S0 M AL 4
M SRR SR . D T RXEET A B AR R, A SR DA B S A FRAE VI R, WA,
BV IR AR FUSCREAT BT, PRAERT P 3 (R ORIG,  $A R A BT 5 B S A RE IS (E (A 2

2. EE\HHEXER
2.1. SHIAH

SR, R —AOAEIR:, AR E SRRSO et ARG, AR
(7 A A A HR A R UL A7 AR R, SREURIRAGAE B A5 0 TR G i AR i 72), seil
RS HA B AR e —— R0 B2 B 5 1) (disembodied mind) [13].

22. RF\A

g%« e (Maurice Merleau-Ponty) F &5 I 5 27 B B DA B B SRR . 53 1 DA 32 21K A
1B R 25 7 THI I 5 2052 R [14] . “ B & 7 (Embodiment) 2 B 5 225 S R 5, B A% vt 2 B 301,
SR 18 5 IR ) BLE), XA ) B g 3 SO AL LA - AR 1518 — 2,
REET “F-%7 ZJuixfarn, AR S5SEErEH, L H(FJ. Varela)SE A L1 HEINH, 5Rif
“CHEANIKBT 25, XEgEHETEASM JMIZ38)" (sensorimotor)fE /11 S k. HIRAMAR
CRHANIZEN BE IR BN T —ANTEIN T BRI LB ST EREE R [16] [17]. TEHE EEIE N
TA N — 2 5 SR RIAR S O, SRR — M - 123 RGtRE ), el Xy SR LS M g iz
T RN TS, (EAFH A VF 2 B SR S R B G N RATH A 50 T [18] . Al B A 230 SC I HAR
MRS (B AN P e« fidod s i A5) 5 il SRR O s 0 B T R T o et K 45 ) W\ Rl R PR O L B B e
(embodied metaphors) [19].

23 ER5. ARG, BAS

FENAIL B 20, DUEREE £ S AR AR AR B4 FI D) Fpm vt wlps 25 R R L R s )
oo CAER T “ggREL7 . “sREG7 [20]. “HEHG7 RET I ERT S 0L RIR R SRR
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fiE, ORI RERTIN RN AR T SRR Rzl E 8 998 5 7 B RmER, (HREZ A
BHARTHEMRACAIRRE T F R s BB NSRBI 5 25 E, AR
T HARKAAL

3. AMXZEMXR

AMLAZ H (Human-Computer Interaction, HCIF 50 FH F FINLES EI AE HR R, WL REFR TH AL A
MRS, WS HEEETREANERL. AN EWIREEETHEN R RE T T AP B EHESR
(Mainframe). ™~ A\ HiJiii(Personal Computer). HEEM (Internet). & 11 % (Ubiquitous Computing). H Al
ATEAL T BRI B B, 3208 [ 35 3 v BB B U

% H.& it (Interaction Design, LxD), /& & X« Wit Nits REEHIAT AR BTH e, M8 B 1T .
2 H BT AERE S CL7E Moggridge 0 C(BEIFACHY F1 /4. CramptonSmith 5, 22 B3 F DY Ff
WAMBIHES, B 1D #45F, 2D MuRR, 3D YEYRE A, 4D BfA)[22]. Silver f5R5EH T H
ANERE, BT N[23]. BETIX AR, RATKELS A6 AW B RREAT AT e, W& 1.

Table 1. Interaction design dimension table
1 XERITHER

THYERE E X
1D F1¥ TRRM 52 HHTTR
2D P RIR R i S 7o 3R
3D VB iR Bl 6] PSR HSRAR P H
4D I i) BN TR AZ LR A, IS . AL, B
5D 15 PP 300 2 T8 A

3.1. EHEZE(Mainframe)

TE 20 HLEHIEE Uk Tk iy 58 i a B A 1 sE AR BRI AR 1 K R 45 B 500 BT 75 BN B RE i
HH T AME AR IR GE ST IR . 1946 4F, AR EIARE T SHLEE A ) ENIAC.

ETFENE I W), A8 H S N AL B i (batch interface, BTSN ERE /RS, BIF48444T
FLgmAS 77 AT, A7 A i &, A O, AR 72 . SR iy AT FLiHI (command
line interface, CLI), 22 H.J7 ACASRBUE R dr & A4, WKEERT S 0% NS oRaE T 22 5, 8 T H P I &5 %
A EONE SRR A5 R, PR RS B R ANE SOM M B4 T R . H ST AN AE B 2
THANE RGN KA SR ES, DAL REWEGEME. EFERNE, TEMRZHHE
REFMEDNLAE, 2 NMEHA—GITEN, MEFFREF R T mEA TR A S EE, JHEENT
HHL, 2T NERAWIER . B, 1D N ERAE BRSO DURIERS B IRE T M, (H5% 3]
AR, MR # EERTERE AT KA, ZEH R TR R .

M B 28 BT S AR G (2 A S0 SUHI B, 2 RS R R N SRR TR . R
B R, BRI B RHERR SR s, AR AR R R G RS

3.2. M AHE#L(Personal Computer)

BEE T ENT R IR R, AL RS M AI GG T iFEUR B RS . X AR 5T,
HENT NN HEVN B, — N ANEH— G, H3 250 5 oA A2 5 5 (graphical user interface,
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GUI). 1963 4£, Sutherland [24]JF % 1 Sketchpad, VAEITEALHI T ESHFRENGFITZE, 2itHEHEESE
M) F . 1964 4F, DougelasC.Engelbart &8 1 BAs, #HEZh 7 AN NTHENUFI B A P St 8 & . 1979 4
TrAT T2 M Xerox (it R A7), KIF Alto HUBCR R E TR R\ 4, BRIE RS M= IR - 5t
H], BN EZ A B 7 A ERAME G T 1983 4E4E th iy A BUPR B LISA FEAN, 28 4R 4 i 7+ i Macintosh,
T 1 R R BT 1 A LT A% SR R PR P ST s B T S Y 2 O TH AT

I F P ST B AR ST E 2 o B AL R A SE B, & BT AR VA ThE S rh (1) B AR 2250 ANAT g
SRR RN B E R, AR . T RARHE R RS AT rT AL, ST A e R AR RO T
AT ZERRRI, I ARG FH P RO JR A7 Ao R0 ik R 1 RN o 1258 BT 30 R /I T ANLIRIAS I (1034
B, WAAH AN EE L T HEAERER, ZESHAEMOEE NS, FHEZ N
AT RS, W RF G BRATT BRGS0 18] ) S T S M 4 A v T 5 1 S T A B Bt R e, [
K P AR T AT N B S SR B AN S IS OB . R E R B R AR F
TR 0] 2 FH 3 T HERR A B BT E 24, 82 BEARFA AT ST A RN 250 . B B A8 BT
TFaGTE = P I AR, $AE DL I3,

3.3. EEKM(Internet)

1989 4, Berners-Lee ffiH] HTML & HTTP F& T WWW B, il fi5 H 37 EEE ) FH 7= 3 T (9 6% )
), PEE BRI IR . 7E BRI B, % T LB N S I LR 2 e, R RE LA A BN
FRlc. 2 RfldE A8 HRARN ANIAS AT K TR oA, AT A8 M NMEBCHFTRE, AT LR &AC
TR AR, PMETER EAANE, BULEE A P S AA A H AR SR . AL 2007 4F,  Iphone K
EIE T FRL IR AR AN BB, RT3 AR5 Bt 77 T a5k B P AR5 7
HRAET .

T, SRR RIE R S T AR HE RS SRR AR, PR N SR AR R R AR R
AW A5 E NIER ST, #F0E RN, RS . a8tk 7 —ERE BT, R Tk
i {5 BRI IEAT . BEn I 2 B MIREE,  BSAG R J) BC — PR R R IR

BT AR T R G B E (@) 730, ZHE GMARE . AREKR 2 MR RERY), B
HHREAE, ZHKERER RS, HARSEINE R, K.

3.4. EiEiHE (Ubiquitous Computing)

20 T4 90 AFAR, MIT BEAASEES =48 ANLAS BN 1 VF 2 -4 PE AR, hid vk BB B 21k it
ITHIIRZR . 1991 4, XPAR LR FL & Mark Weiser 1 7k A T FH “ 3% 1154 (Ubiquitous computing) ”
TR AR AR SN 23 LAV R AE H A0S v 07 208 AT TRS5[25], F40 John Seely Brown fE 1995 4F1E (32
P a5 R R B 3118 [26] . Satyanarayanan T+ 2001 4EAIAL T & HHELE IEEE %
¥, TR AR J7 T S SR UMb B ) B SRR [27] -

E 4R F P L1 (natural user interface, NUD#EIA A 4% GUI 2 Ja 5 1 FL T % 2K o Bl 5 1 5 T B BU) 3
K, RN BRAREAC R AATEAS P R I EEAE 2R g1, BUMA R TE N BB A
i, HEFOGER ARG S1E. T5. aIES)MHENR “&En” (i, B
HARBLG . RN ANFATHEE), I AT LA s ANLIE P BEAR, 15 AR P AT A AR S5 5. EUER
MIRE AL, RERE SCREB FH P CE AT (8] P9 272 R3E B FH P ST, o P S A 158 (0 4 FH A4k 562 [ 28]

TEEARF A, O T S B R R I, R A B RO S B I — AN
O, RIFASE R S TAT A B AT AT A g S s 1 3t v N SAE AR 3 vh B AR (0 DG 2 U T 2 i
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=WAE= R BN N ORCTE I
4, XHIFITHAEGREXER

MEL G0 A B AHLAS B R BB TR A 08T, RN B R B SIMVNR 2R R &
AR ER AR, AR B A2 B B4 s R0 28 B BRI, o i AR o A T AN B AR 2 B8 AE A8 L e
(IVE FIVE MR AT, REASEIB B2 A RS R 40 v “FER &7 . “§9HR 57 . “gAH” =4
Bk, W 1.

K W E H

BRS 4
EEits (NUI) A5k, EE. F5. MRS
HAEMR 23EiE BERES Ubiquitous Computing SWHHE
20, 3D. 4D, 5D
BmgA. BERE EERX EERE
Internet - MAFERE
BARZE
#
BREY MAITEN (GUI)  mrmEmmwBaRsS 3
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tRRE S /0

Figure 1. Embodied hierarchical model of human computer interaction

B 1 ARZERNAESERIER

41. EAH

R RNFHELEME, ERZH AR SR ANGE, FHER B &2 EAERE B
AT R B U ey iy 2 BEAT RN, TR FEIG ) B BB AR AR #6135 7R, AR H B 2 At H
— G, FEAETEMAMERE, MIENTRRER, o30SR EERAZ BT RN,
42. A5

FGE G FE NN NITHENLB HBEMNEL, TiZN B HENRE SR EERE, nRERCAREH
BETF A RIAZ Oy o EH ST B T SR O R P A, 8 B p AR yS A ISR S B M A2 B4, A AT
Al WIMP U RS Thaen i, BEFEMRE S . E8H L EWH R, & LES
LKA ORI BT, TR T i EALRE & .
43. A5

o L B 2 H BT RTAS B BB I B B G TSI B, AEAZ Y B EL A T R A B A i R AN B = A
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B, N T RS R () o JE 75 AL 1) (R B AR AT R, L S DM T 1 VR 2 B B e i 25 s ]
AT LA R T AHLIA] (58 FAR R RIS FLAAS, M AT LAy A2 A vE i 5 AT O PR 5«
5. 45

B R ACHR G, AT ARS8, I ISR 5, SObRe A 57 <5 1%
A BN B SAE S L B AR i g AL, TR ISR . BB, TR B
P tir i SCEMRSEBORRER B THENUE i R A S K, B — 28 NSRS B B JeiiE B AE 55 51
WS RS NFINAA T, FATRT DL B R R IRATI S L 30 R E S AL TR R, FRR AR
Jed AT B & R b, RIS ARRTH AR TR 2 I e ARSI AR, Bk 2 52K 51t
FHHIAZE 2 . AW EAB A —JT U7 S & AR AN o] A e B0 EIh R 5 FHPEAD P 4k, bk
HE T NAEAE B P ARG AR o T 0S A SRAB A VE B AALIADAH LR AN BR AR AN AR BV A B, AR
AR EERE T ) B A AR A G AT A ORI A, 38 S 228 T8 i [R] 5 LA A B AT K
AT OL . W SR AT PR AR RN T DRAESS LA™ M EHBE IR, B4 S PR SERT F - R98 AN A S A
REFEARNIE A T ORAIE T 7 RE s SE PR SEAF R 58 R Y, AR TR TH R ERF P 5 IR T T AR I 2

E&UH

FUNAREEARREESTUE (B EHE I 54[2014]2057 5).
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