FRANZ mans

SCIENTIA SINICA Informations

FRENAN B — L EE

IMARE, BE, H—, XIEL and BESR

Citation: FERI: 3% 48, 361 (2018 ); doi: 10.1360/N112017-00221
View online: http://engine.scichina.com/d0i/10.1360/N112017-00221

View Table of Contents:http://engine.scichina.com/publisher/scp/journal/SS1/48/4

Published by the _(PERZ) ZeiEit

Articles you may be interested in

FERERT AR AR B I3
FERZ: FEFF 48, 406 (2018);

[ > 1 A H ﬁlj
FERF: SERF 48, 376 (2018);

R =R A EORER 22 SIFERNY
FERF: £oFF 46, 199 (2016);

S A Ly S = AR o s3I

FERF: £HFF 46, 203 (2016);

2B AT S S HESEE A
FERF: (FERF 48, 433 (2018);



http://engine.scichina.com
http://engine.scichina.com/search?fq={"author":["\"%E8%8C%83%E4%BF%8A%E5%90%9B\""]}
http://engine.scichina.com/search?fq={"author":["\"%E7%94%B0%E4%B8%B0\""]}
http://engine.scichina.com/search?fq={"author":["\"%E6%9D%9C%E4%B8%80\""]}
http://engine.scichina.com/search?fq={"author":["\"%E5%88%98%E6%AD%A3%E6%8D%B7\""]}
http://engine.scichina.com/search?fq={"author":["\"%E6%88%B4%E5%9B%BD%E5%BF%A0\""]}
http://engine.scichina.com/publisher/scp/journal/SSI
http://engine.scichina.com/doi/10.1360/N112017-00221
http://engine.scichina.com/publisher/scp/journal/SSI/48/4
http://engine.scichina.com/publisher/scp
http://engine.scichina.com/doi/10.1360/N112017-00217
http://engine.scichina.com/doi/10.1360/N112017-00225
http://engine.scichina.com/doi/10.1360/zc2016-46-2-199
http://engine.scichina.com/doi/10.1360/zc2016-46-2-203
http://engine.scichina.com/doi/10.1360/N112017-00211

E R 5 AR %48 % #: 361
REBE FERRE 20184 E48%F 4 H]:361-375 ¢ CHIERFEY ekt
SCIENTIA SINICA Informationis ”~ SCIENCE CHINA PRESS

BRERRHANRZEET - Tk @ CrossMark

BREMRKANZEN—LEE

EARES, WERT A ER, KB

1. E R BT T T ANLAE BAG S H A0 ) b5 100190

2. W ERHEBER AT TR E 5K s a0, Jbat 100190

3. P EBEERE R F LSRR %R, 65 100049

4. FHEBER T NS E S L, JEE 100190

5. KW H R FE BRERAR SR, KiE 116026

* B{E{EH. E-mail: tianfeng@iscas.ac.cn

Wk H 3: 2017-11-03; #E32 H#: 2018-01-04; MIZ% H! i H #¥: 2018-02-27

HE K&\ m it kRl (e 2016YFB10011405)  [E 5K BARFHFAHE 4 (HtidE5: 61232013, 61422212, 61402435, 61572479) FlH
FERHERE AT VRRR =R R TR (S QYZDY-SSW-JSC041) #EhmiH

WE ERARARGERBNEET, ATSHMELFAERSTLEE B TR KA
EAA TR A AERFNEFEE. KT, A A '—”Jﬁ;é;ﬂfnzwaé/&é’ﬁrﬂé%ﬂu/\ﬁ S Lt
RAFRN T EE, AMEXLREBINENES KR, £RFUS AP L. REEHE, TOLIH
HUTRE: —REERIEF LWL RER, — R MR TS H’J%t%ﬁz%ﬁé’ﬂ%ﬁi, A
MAERYTEANKSE. AXERT ANKENLRT S, Rt T ANKLHABER .
BEHE XERE. REEHENFARAERE S MO E, AT SMANK L HAME
FEAMEY, R HES AR T AL LA KL ELER bR E

E@EA ANKE, P RE CHEIER FRER ATSH

1 5|§

TERNSER I — P 2 T, THEEHUANEAE A e BIBLAE, X AT TAEANAE G AL 2 1 IR Z1
. NS ARV N S TR [8E BAZRAIHE DA AN O 3E R GITRITTER, RA
AT SN A A AL E W BRI, X ANUAZ BRI AT, St 7 AT TR B A2 5 P FIAH
AR OB BR 1 DA SRR RR IR, R A HAAR, # B ANATTTE i ARG Bk 58 AR 55 IR, A
PUAZ T 55— A W T H KRR BE LAY O M R G Tk, 8 R 8 4 2 F - DA %
BRI R, S m ) SN A 28 B SR AR P g [,

RN AT RT, A HENEORH 21 T”/zﬂﬁnﬂ)\]\%’éi{ﬁ%’l\@ﬁiﬁ PN R R N P S
ATE TS ANE. Bl ELIR R S AEAS AT DA 2R 25 i 5 A8 LA AR A 2% A4 i B 1 A\ AT LA

SIAMKN: URE, WE, H— % BREAANZER—8EE  fEREE FERY, 2018, 48: 361-375, doi:
10.1360/N112017-00221
Fan J J, Tian F, Du Y, et al. Thoughts on human-computer interaction in the age of artificial intelligence (in Chinese).
Sci Sin Inform, 2018, 48: 361-375, doi: 10.1360/N112017-00221

© 2018 (PERZE) it www.scichina.com infocn.scichina.com



VAR B R AN A T — L2 5

TERERG A I SEAL; REAUEL S e (A TT ARE I TiR 20807 T 57 T N 28 e ) SR s I A AL 245 e
SEAF B A N BRI, B NIRRT, AN AT B BUNAE BER BT IS 1 SOt i 45 21
[ e, BTN S TR 2R By AR+ < iR (R Seat, AR AN TN
TN ENIL R AR FeI R, 20T LG AN 5T : — R B0H 7850 2 SR HL
AT SR LN, WD S R SR AR, R T BRI AT N P 370 35 (K AR Al SR B4 1 A, A% 48
AHAE T B AE AR TR S 3G SR R 755K, RPN TR T ER Pkl

N T R BERHAR Bk, JEHR A REI AN T AIHLIE, SCEL AR e 5L & REMIILIR A RE.
AT SR T ABUAZ AR e 3 S, SR A B RiBERR 1 AL T AR A% o 1) RN A RE AR A SR T 722
g e AR, e, AN T AHTE S MANIZ BRI ANIIEA . AHISH 5 N TR G R R 5 W)
AR T AL

2 AXRELZRHE

7E 1960 FIACANIAZ B 22RHO A1 Licklider 2 $#2H AMLILAE (man-computer symbiosis) ]
MES, R AROZATHENLHAT A H. 1992 4, HPRTFHELS 2> (association for computing nachinery,
ACM) THIANLEZ B 24BN (special interest group on computer-human interaction, SIGCHI) %A
A E SUN—T I NS B AT RN R G EAT T VPRSI, x5 il R i) 32 S0 Gk
AT TR 2ERL Bl 1999 47 56 B SR i) 25 57 o i ol < AWLAS BLAME BAL 3 3104 21 (s B
ARFERE TR 4 D EE T Wz —. 2007 F3EE E KR FE 4 (national science foundation, NSF) 7EH:
= BB R4 5 3 (information and intelligent systems, 1IS) HE LA FITFE SN 3 MZOH AR
QI —, AR 3 AL B 22 SAACRT 22 3T S I . R RE ST AR P AR (S B TR DL R s AT
SN NN BARREE. [FAE, BREESE 7 AR R a8 T BAR AN BRI 2. A 2012 4
THIE, ACM {ETHEAL A RIUR 7 2K R 40 H B ANLZ BA RN R B 20 S, Ar 55 AL E
FEFENER RIS S B E. 2016 Frh EE X BARIFHESE (R AR 2RSS <=1
REFRID A AALAE FL A R r SRR

MANAE EAR R SC RO R, M 1980 4RI 74 IR R T 2014 1 11165 j. HAEET
JHAE B2 80A 100 Ay, BT 25 ANY. 2 58150 A4 1 N AMRVF 2 544 KRR oL,
4 Massachusetts Institute of Technology Carnegie Mellon University Stanford University Jb5 K
LB RE L Microsoft BEFLFE . Google WFFTRE  H1 L2 Bt B 58 I &5,

THRPUR RS, 2 AW R R R, THENLS ARAE BT AN BB 218 F 38 .,
R BRI S BRI B, o2 A EEREM B WRIFTS” RS, R - A
AAER T E MRS AT DERAE R T A, {§ Bill Gates “BNNAH — G B BRI, K,
AT LA B P A T AT EEHL AR R .

TEEE P S AR, AVIAZ BRG] DU 205 (R R AR AL L Y sUMTT & & I 7, 721
=HERR R IAT T AIERRBGR. (E R X ORI %0 BB VL RH AL 20 tHadS-BHFEAR
AR SR U FEZ R, 2l . RIISE . Bah ik EAN A L AR ald R R IR R AR, THEEHLAY
Qb T T L ANV BEAT ARAE T R T ARV SRAUAE A BOR DA g, (H2 P A VRN A B
BE ) 15T 15 2 AH L A4 e, For — A 2 S i R gl A2 ik 5 3 A LR SRAHIE B+ 7 380 AR AHLAS

1) http://www.hcibib.org/.
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SR, SR BRAGE—  AE I 2 AN BRI AE EAOR Bl R, 258 iR BE AU AHLAE B
FEH B SRANBk R, —LE PG 2 AANMUAS B e A BE 1 RN BOA 1) R g EEA5 PR A R g e, o
BRI A FIRE A A AR . B3R BN SO AR R R« ABLAS Ao ) B AR L
T EERFIREFT P AN B, BOR AR P At TR BAAERR TR, a¥E
W ABLAE B ABLER RIS B SE ELBOR L SCRRIH TR A LR AR

3 AHRZE#ZLEE

X AN P RR ) 2 2 5 T 0 1 U e O S R BR AR AT DA ). e e AMLAZ B R e D SR AT 5T
BRI G, ARG AHUAS B FE B T A% Do 1), B A el o0 PREAARRY | 52 5 I AT 7T

HEZE.

3.1 RREBENX

MANLAZ B L R R AR E, AWLAS B R AR AT LLE A N E AR B #38r JE UM ARE . K
BEARE =2 2 R R WE 1 s, BRI SR ART, 8R4 E = A4 B i A1
F; OB AT ARSI 7 YE S ARE, Y8 AR SO — R ORI R, PR — i FR )
S5 02 AL B MRS 42 BB Fe S8, FRE IR, 15k, AR S e AR i o8 & ok
E, AR FH FECYIEX AR S A KRR K, B aAsiT gt 7 2R, Hiask
(R H B S 2 T BR R R B Fa oK, otk — AR EROR ) 5. AT U AR AN OB () AN A=A 1
KEKRE, o oK 75 BB R NSk A A sz

20 2] IR Tk 58 UG AR R IR & G B 75 208, FREME H e /i T
AN R AL EE RE T AR PR . 1945 4, Bush ) $2H Memex, BH 7 —FEH R AIEERE. FE
Eft B B RPDIEEIECA — RANWNEIR A ATV LI Re M AMAMT RS I R R, IKF, fnd
PR A () ENTAC £E3 H A T

bEETHENLHE R IR R, NS THENLE BACHUR 1 PG T L4k 2Lk e . 1963 4,
Sutherland 01 528 T Sketchpad, 1 EIFAL B 7715 5 1R TAE B, X AN B A E A B A4 H
BARBZEEM. 1964 4F, Dougelas C. Engelbart & B T Bbs, FFE 1A Bl AR - 53 1 1 2 4
AR 17,

£ Moore EBHERN T~ AL A SR B, A SSBE N B AT VNSO T v K. £
1977 4F, Kay 25 8] & i —F-FA B i Dynabook, JEHL T — R s H)HHE %45, A LA A& BLE A
FL O AT LI ARETE. 1991 4E, Weiser 9101 £ H 5@ TS IO AR &) BT H SEHLIR N B2 Fh 28 (1 52 %6+,
L — AR SR AE RN NS ARTE A 28 B, AT AR R M4 A N AR DR S A N A AE 1)
ES

TEVFENLR R R, Y AR R A B RIE R, T A2 E AT 5 35 ANLAS B K
J&. il WIMP (window, icon, menu, pointing) 7tz HH BRAE T FH P S i i 75 2245 21 13 2, MR
PRt 7 TR P S R R E SR, it 7 A TR USRI S . BB TH R RS B 5
K RE, WIMP St ok 2 H ad K R IAC BLRG K, AA7EA “S . (8 BEnmEA R %A/
HR Y B AN ST 45 ), T ] £ T AL LR R, TeiEIE N E TR A B R
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1 (MEMRE) HAREH, BREE, LRAMFHHLR

Figure 1 (Color online) Relationship among the innovation of technology, the change of paradigm, and key people and
events

N TR IX AR, 7% R AV SR B AR MRSk, — LR Post-WIMP (11 1 Non-
WIMP 20 (i, o7 BT % 7 ST BRI, 396 28 B e, (A FLERE T E AR, Bl ot 3 28
T HI75 /) PIBG 530 (physical object, icon, button, gesture) '3 T[] 3 3& 1+ 532 H. 37 5 ISP FH -
JHI (tangible user interface) M4 Fe T n[ 45 LA EH B 5 74 AL (radical atom) (19 &5, X L3
Ju s IEAEHESN A AN B BT R R, WOR AR B FE.

3.2 ILIEFIRE

FENNLAE A FEH, OB AR TP S - e ] 51+ RN R G AT A8 L.l ARAL
FAT AT, 77 A A8 B R G Bk I A AR A LAE B S 16,

RS ANIAE B A A HTEEASE TAE, Card 45 171 4@ H 25 42 10 BRA A B RUHE L, ok e AR
AEHELRAE (the model human processor, MHP) Fll GOMS (goals, operations, methods, selection rules)
B, MHP AR T ARG BB RGN RGBS, B E 2B ANt a5
B, NI AL EAE B THER R TH RN — RS FE BT N T, NSRS L i, 8
NP AL A U EN R 4t 183 RAAAAI RS0 GOMS BALZ G TH P ES M EN R G5 Hid
e ol FH A RURT A S R AR, ) DL RSB0 A 7 2 R AT D5 i AR, 9 HLAT DAVHSR 2R R A
—SE P BT T AT R ). 7EAR K — B B, GOMS #E AL 7R AHLAS B FHTH I v T R VPANY
RIS AR .

ML BREE R B iR B 1R, GOMS BB S A 1) Jay BRPEAE T B8 22 S0 2R H P AE AT AR
AR B ENE B R, T2 T R E BN L AR FE R R T A R B[R] R, R AT
HAE GOMS HEZE FHEAT T & Fof 58, A£55 — SIMEIEEBAY (task-action grammar, TAG) I KHf
TR P AE B D A BRI PRAT A 55 I R P 5 22 S 4 A B AR, D FH P AR AR S5 I P 7 A0 L A 234K
Wt 7 RAFIEAGIEA U8 SOAR HEAY e % R v AR 2SR 04T Dy A8 5 TI0N [7) 258, et sk FH 7
SRR YIS T) DA TR AR ) T 2 A e SRS P B[] LA 3 B gk o 7 S8 i P 75 T FE IR D SRR L B 1
FIWrAET 19, ACT-R A& —Fh ™ MIA RN E R0 H R BV RIAE SR, ek A SR A ARl i R e 4
VEREAT 1 EATTER I E S, FIANTT 20 BN R0 ER A S0 3R AR S A RSOHE 2008 N BN JRAT 9 HEAT A,
SHEE DA IE 58 Hh B A 24 5 K R R R T e 7 (200,

B AWLAS LA FE I O fUBRCR BT 7] T~ 2 0818 . 2AT55 10 B IR Bl s, 2 AR5 2 B B
VTIF 0 R 2 B, R X S R i SR T )5 S i R T R (0 AL D e AN i T Y. EPIC AR
FEN SR AN AN B b FH 77 T AR S8R A 3R R B A R BB HE SR vy RPAH SEATLARE N AT Dy v (5 1
TR, BARR) AR IR B TAE 28 IE R AR BAALE SN R4, i TIER . TIEEIZ.

364



HEB FERE B A8 E 4

DRI A ER RN 5N R G AR DG IR, S 2R (0 2 818 AT 553 st g R A 7 Lh B e By w5, T
BTSRRI (22,

PLEFTIA ) MHP, GOMS, SOAR, ACT-R, EPIC %5 0B 2245 R AR RS FH ok Xf NS48 EHRAEAT
ST IV B R A, ER SR EINERG . RO B AR (R R, e HESh S I
RIS FH R . BARBANLAS B SE OB 22 A a] DLZE A0 R AN 5 AR B — &M
OHEEEMNT, 2RI B R ) G I 5 = R A OB 2 A St NS P A8 HAT S5
BT

3.3 XEARME

F P 5L (user interface, UT) BL4ESCRE N SHLZ A2 B HAFARELE R 48, R AW B ARG HE
TR 23, P IR R BIIAER T T 3 AN EERAR, 405 EE A (batch interface, BI).
24T A (command line interface , CLI) A JEH F #41H (graphical user interface, GUI). BI & 15
FLMI D 30 B A5 R 1) P P B, i AR 24T FLam S 0 07 OB AT s N, Bk ARyE “Jos B B9 P S,
FAETHENUTHRERE G A7 AR i B SO0 R I TE R 2 2, I LA AR 4R 5 v, (3 AR S il 22
76 CLI H, F /il B A A — R A G E T4 N . (EA2 X e s R N\ iy 4 T 15 V2 12 A L g 7 3 )
A BR, A AT R L5 T EnR, BRI RGN A R . 228 T WARI R B, AP Bk
GUI AR, GUI #EERE MR 5 e s L A B 8O0 REAT A H., HI 0] BASE 25 5 by >0 BRAR IR s A 3)
Yk, B2 PR T H. BN, <5 A AB3)7 A0 S R BEa, f 2 AR B BT BEATL IR P A ) 2 B
1B 5 ORIAT.

Bl 58T 128 B e A HROR I, GUT & ok 2 3 — A B RIRE =R 1, BRI H2A B
W, SE R NYEALI) B AR P A4 (natural user interface, NUT) #8042 F— AR B A I E R, 78 NUI
SR, F R R B AR A2 7 20 (A0 HARTE & MUBARENE) SR S5HRENIE ., SRSt
[FFI— A RN —FE. BAAH P SR AR, B R S50 2 & il O, UM AR 2 SN H
SR TR E SRR T B, Wil B S EE T B OME A

F P SR s 5 S A vt . SRR S AL 3 ANy, Kb S BE (metaphor) . AT UL
(affordance)~ FLHITET (paradigm) FIH AL (user experience) 4 PNMEARTLER, WK 2 Ak,

Ky FEH P F i A AR S LE U — Fh AR BN B G, TR A 7 0. X e gy
A S FL I F), T2 ORI R TCRA L, DUETH R A e AT]. Bl WIMP Sl %
SHANTIPIEN= A TSP & T UE AT N E

AT A S R A NAT TSNS FH S A wh B B T A 1 o M R e, T RASE JRATI T O L B e
REfS 1 g an ey 5 A2 B R A m] WA B a5 1 iR R, AN AT WM R SEAE P AR
RIS Al 72 < N B SR ).

Tae s — A T AL B IR HE SR BR 2t FOW. B v QO 2 wT T4 5 F P ST
. FHHYEATT DA 2 S et 4R, B B e Sk A kg A A e kA TR
(1. d5e 4 N A HE AR AT T HE 20 WIMP Frimyasl, ©RE 1 BB H - S ZEAR A e, f£48
FEIE AT R &S] 7R =R EH].

FH P A Ba i P 0 77 ol RS AR S RS2, 0B PP RS FH = il 1 I R b IR 2 B 7 4 3 9 4 A
A 2425 BAAZAE I BEAR R S WL 1R 5 261, 324k, 78 F PRSI B TR T LA
FERCH AR B, GRG0 BT SR iRsn Ble 281 S5 F P ARG B VPAN 725 m] LAy i) 4t
RIS AT VAN A B B4 P R 1291,
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Design —_— Affordance

User
experience

2 (MEhRFE) A PR EESR

Figure 2 (Color online) User interface framework

Norman fi& tH7E ST IT K AR P FLIHIN, — Sl 2B 00 R0 25 By BRAR K 52 B3O IEAERHERT . &
MR Be. BT A2 75 BRI (773, (B FR A TR 0id B 10 SR 0, T - S B0RT R (0 SR R 51 A R
I R CRUS BRI RN, FR B ARE G XK (0 DR Bk e T 9 5 BOSe O — 28, TR TR il 4 LT %
BEAT I, RO SR T T PRIk, I 5 22 I A A . (ERAE LU SR BN Ryl ek th &
BRIt ) %, JOE R Rl AT rh G, JE R AT A 1301,

FEIT R — B B, 2B MBORE LA, Ed o= e B k] i i, 2
M5 CE IR AR S0 — Sk DAL B S AHLAZ ELRE R0 B0 T R 558 J DR 2 63 P 7 R K 1 T
P, B, A2 EBH R AHLAZ BLA S AE S B2 — 8 r. Norman 55 BU S45 1 —se5g 57 T
BORZ AN AT HEA I, Wl e L S8t —3rE . TR VERRAE . AR I L TR AT SR
PESE. BRUCLLAN, BFFEN AT RN At 1 —2en 52 Bt AR W B B H S BBt IR, 40 Fitts &
132331 Hick st B4, 742 VAN 990 5.7 0F Hal AR e Bet IR RE B T R AR, #2017
i IR AT P

3.4 FARIELRE

LN B NN B, Nickerson 8 4B 4518 “A KA 7 Kl A F 2 1 ) -5
BURIN, TR H AR ENL . iR B — M 22, SR S AR RS, LA IR
fEHBCE S EMAH R B NG R0 T g T 7 X8 AR S, B8 MR SRS R i 75 2800 )
IR Z R, BFAEGIANE TR . AW E. #aih B, Bk N BATT RN SR ) XL R
AIJTVERE, 8 TR 2R MRS R [R5 FE A SR, (FAESR B A R AU ) N A RS o —
A& ZA AR AR 2 NORUIE f& — AN P=IR Bk, Sy THEM SR AR SR & e — e, WS
B A N SEEFAE, Ritter 25 361 $2H T —AMFRZ A ABCS (anthropometrics, behavior, cognition,
social factors) FIMESE. ABCS HEZR )45 5K 7 EBTE RGN 75 L5 AR PR G I AR I B2 | 47
N NERIT L2 R 2R 4 ANJ7 T

ABCS HEZLHRME T —Fh2H U PR AiEAS B U732, BRI OG Tt 5 - R A G A5 5 T LU
ABCS HESERA N, e N B, B2, DS HAb NS 77 U A k. HEMRGITK
A EERE, A BRI KRR TR BR 2 — MR R B AR BT, R RR 2 — AN A I R
FAEZERAR F A SHEANAL B RGN T K .

ACM SIGCHI 2005 H#JT 7 kT “ARH P Attt TR BL 8N ie4, 188 17 IHEIRIRT FHE
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Interface
design
UI
principle

Interface
description
language

Mental
model

User interface
management
system

Criteria Interface software

3 ANZERRIER

Figure 3 HCI research framework

B0 NHUAS B S (B e, 3R R — AR 7 SRS Z T s BN HESE 3 AN Z R TT 139,
I AMLAS BAZ O el RO RIT T, ASSCHRE S T AN AR AW FEHEZE, il 3 Fros. B4R ST
W2 N AN B OB LA R ALK, 0 Sy S et SR DB AR R AR S e R T
ZTT LA AR R0 50 SRR ARRESE 3 KR4, FH P S 30 0 B v J ) 3 Rl i 5 L T e ok, 2
J G AR B A AT 7y SO BRSO BT FU A S P Y, S5 N 3 5 SR OB,
SCRERLFN GG 1k — 25 ) ST R E 55 100 58 ORISR DGR T o0 A AR 1) R SR T P SR T VT Al
HEN, S5 B IR A A VAL A 5 48 SR RSN, SCHE SRR AAOE S50 2 AT R HEZR (1 2 4L 0,
EATREREIR A S5, & B B AR G T R = T A

4 AHXERFHEEEL

MHUAE B A AL AT, XA D 1 Wi B A SR DA A2 BB 2 TSR AR 38 A 4
oK. MM, AHUSEE B AL S 20 B 2R AT i, R PR 58 1 5 Tk
NN B30 R R IBAE TR BEIAE 55, W FUR TERE, AL GO _E T+ 220, A T 5L
BARMANNS 5 B4 2 BE S AT SO AU BRI (N H m; WIEFEEGRE, AW H AL
B [AFA RISC BT F, ot oo i MRS BAT 8 ETH B H 8 A 2 SEETE B, WITFUTEBEDRE, A
MRS WAL ez Y RIS H RN AL =2\, N B S P e
RN T AN BT T R — 0

4.1 BRARPA@E

H AR P SR LSS B ST R M e U AL sl A FE I St RS RE L, R R M R
R R0 g8 R 7 2 S I B AN B 0) R 2 ) S8 HE R A S ARAK ) AE L, AT i 31 A P 5 TTAS A LB
HROM SR W H i, R pE RGeS (s, o, Fih. F5. sifF)
MEHEE, B EERE (s, Qa7 mmER) B Fik, B8R R RA RS Y. ZH
H AR ELSERR AR AOUE AL, RENE I P AE R I 18] P 2 FRa L S, 5 D9 P St A e 14 45
ARER; 1401,
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7E 20 40 90 X, Mann U F & T V82 P S0 SEES, 8 5 PUSet 5L H 2858 BAE Y CLI 8L
GUI AR, JER X I TAERR Ny «H SR S« “BE B~ e f < Johamiit 5. 78 2008 4 1)
“IRPIL 227 S UUEEF, Microsoft B FARLG SN August B NUT #iiA AT M CLI [\ GUI )
TANEBE B 2010 4, Wigdor A1 Wixon MO0 ZEMRATT-FhAT40 X 73 SR F P F T, 44t 7 @ sr
SRFLHENHRAE DL RO T SE I EOR . B & 2, HARH P FH R %0 OOy L . ZliE . JERS
P e ) 42,

HArg ARSIl 7 B 2R3 B A I 5L TAE AR AL ™= & B4 Jefferson Han ] Perceptive Pixel«
Microsoft 23 & ] PixelSense F1 Xbox Kinect Edusim HJ 3D Immersive Touch JIZ KBV A & Thalmic
Labs #f i BB TEE P MYO 4.

4.2 EFMSEPRE

T USEIAZ H. (reality-based interaction, RBI) A&XJHr— AR AMLAE B 5 X HBERE, anE S8 H P 7~
T MEAISCHA L BRI SRR . B R SURETHE . TP A B ARSI B S S E R
EZ 1 FS T

RBI s&ifF] P CF #R B RE, AN FE A SR 2 i E1iR B8] RBI AN [ J2 [ Sk %
B A B AT R, ALHE AT B AR TR B 0 B S RSN BB PP AR, DL ROR
FA AN RIBEAR, JEETIX 4 ANETEESL T 5 TSR BHESE M FERL R ZE B AL T 4 AN ES:
TR BR A SR ROR AR R . MR R IR e AL RN R e, (A S A BRI AL THE S ()i
&, EAAE T NS S AR R M AR, BN E g R SE; HEZRAAE 2 JE R SRR
BE, B T NSNS BAR B RSN, PLAE AT S R sh i RE7); HESRRZE 3 B MBS AN BE,
8T NN BSR4 E DA KA 4 R AR SR I T = Ak ORI e, B T AR
X AN PR B 5 Fofh N AT 2SI 4 e RBI HEZRRERS F 2041 EH A8 F 7 STl 16 B S Be E,
HARAZ BAE T — ANEAR RN, AN 5 THRNUR A2 BT X E R AE B R SR A2 B, XH4EF H A
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A PATIL, FEEARENTIH25 5 (technology-mediated social participation, TMSP) 7] 7E3 55~ A
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AR EEFAR G A I 170 A2 B 532, T[] SE R 792 (practice-oriented approaches, POA) B4 A WAZ
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EFEIHE TGS IHLME L. Shove 55 49 $EH T POA 1 3 MFA M, B AN EHFFH A
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HOL TR BN BF e SHARE R ETEK, JEf— 2y RAMFEN . E R A5H
A NS, H H R IR R AL 1A AU I (0 B AR, LA BRI EHT, fTARANS
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CHS & — MR AU, /33 1 36 B E R 2 2 G 2 7 v R R 3, H Bt B st 4t 3=
BAFE NI THENUIIAEAE N 3 DNERE. N YERE AT HANE N B AR — SR B AR A AL 21 N 3R
iR NS S, K Va1 e, 230 I SCRE #0870 300 2 NI 5K THREALRI 4R A
o ML E BTSRRI SEBE S5 I AS BB A, SR NAL & [ B8 v (A IR AR o / 35 A4
#ITHE R G0 IAETYEFE A5 B B B T R BIPTIR OB IR EE, b [a) (1R & I Sk R4 4
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1997 4, WK 9RE SEEPRREUEE. X AP R ABES PR, BRI T —
B AREIRIE, —NERATIRZ Y “E RN I BB IR ST TRE RN T 2 A8k, AT
BREK T2 3 MRS AR “ANLKET F, Google AT HHE AlphaGo T T
VRS 2 T SR 2 (N R v A A, BRI AT R RS OYE. 5, W R
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% 15758 S 28 B ) DU AF AN LSS B i) A 2R T ROR AL, 5 EIRI, 85 20 fr . 35001
IBEERER . BRI SE BORAWE D, RO R L P TERRAE S RS NRFIE B 2V AEROR
IR R, AL 51 3 AN BRI A A . AETH SN BOARRE & e Z b, AL B AN EAT L
PR B, DR b EE TSR A, IR DL B R .

51 AWNRERHFTIENX

M B 40 T SHLE RS AR A0S, BEEBORABUR R, IR B S A Kot
THEBHGI BN T . 114, AHUZEY R TR DB et A DRSS
AN TEANSE P 4TS, BT 52 RS AR B

RN AT ST, NLERMMERES BRI AR, FrioR IR A AN BRI T H 2K,
INUAE ELT TN B O BN NS LI () S « MRE DML [ IS o ACa B2 2 T 3804 25 2 R T
G A g LA Tk R ANIAZ BRI K. Bk, Mg SCEX AWLAZ B #EAT 28 B A A5 1
Ty b A E SONBE S YERIRS S A B2, 0T Rl B AR 5 ANLAS ELE VAR 5% ) A kAT
TRy POl X ESE CRA — RIS INE, (ER AW AT SR AL IS AL N RAE E AR K.

RRIGNHAZ L, P A i AN A R REpL” FEV B As(a] | o 18] St & 22 (W) S AN A 2
Al A, X REN fRRRRERTH AL AR H K, “HREN fRRR BAANNERE
AR IR RETHSENL. B 4 25 TET “LE N 5 BRI PSR TR ANLAS LA A2 HAR
B ARRMNAZ EEARKIRE, B N EA A B AHLAS B % R BT B A0, AAE 9 AL
AEH AR, R BEHE SR PR R 5 A TR Ry — 1. BRI, RRIIANIZ TR @R T <, ih &
PUR) B BAT VAR AT s B EARILR . BFIAIBLR . RFIA AT, T SEBL A6
JR55.

H AR HHRIUA R, K8 AHLAS EOBCRBEIE FOS i A NS0 NS NIEEE. pnil e 3
NAEAB L AR TR dher ORI 1, fEEREEAN) B2 B 2 AWk H 3T AL 5
L BR7KT, TR 5 8 8 DA D 3 BEWT T 5 B0 5 22 AR O 2 B BEVR P SR NS SRt . ARt
Wt TER T AEY P SO 2ok R b BE AR R CELR . Hedn, ARTRUR B U e 21 C R ]
ENEY) P B 2 R R ARG AR, RS TR A RKRER & H SR ERT Y. Ak
WA CEIR, FRFE AMUAZ T RGBT ARG o DAL EIL, 1 — 20 3R EAH S SCE R T e oR .
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T SR LG 8 T NN AR 77 =X, T84 B A IR DLHT I AR A 1077 PR K 1 RETFHL . m] 27
WA E IS NI ARG T BT XX SR 2 R ARG, MR E AN STHEN CAE — ek
JEETRRL T — b <384 KA.

INAE B & () S A G 3 e Rt i) 36 LU P ol A8 H 7 SO I EW I 77 1)k Je (601, fE kg
AR, ERME T B ANZH (HCT), 285 2 LA ORI A (human-centered computing,
HCC), e Z5E M 2 PO ML A RS (CHS). FAE 1960 4F, Licklider P g2 H T «AMIILA" 1
NE, i tHH SRR DA B N S IG s fide ke o) AR BE 0, B AnAs B A2« SGsm s B e 0y | 8 B AR A
ACHAE. AE N TR BEMME A BB M A8 AN NATE AL 2 AR AR, AN AFIAE S K e C 80 DLIE
IERLAS )R BE. IEWTET DR B0, ARRAMZ B “ N7 K biE R R R N 558 B &Rl
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Figure 4 (Color online) Relationship between “interactive man” with “intelligent computer”
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Abstract With the rapid development of information technology, the extensive development of artificial in-
telligence and its successful applications in several industries have given rise to great imaginations of providing
computer services to human beings once again. However, as the interface of information communication between
humans and computers-human-computer interaction-has not been properly developed, the resulting bottleneck
effect has become increasingly evident. The reasons for this can be summarized as follows: (1) lack of learning
history of the development experience; and (2) changes in the application scenarios in the age of artificial in-
telligence result in new demands, which presents a huge challenge to human-computer interaction. This paper
presents a review of the history of the development of human-computer interaction, focuses on the core issues
of human-computer interaction, and summarizes the important theory of thoughts. Lastly, we present some
necessary discussions and reflections on the future development of human-computer interaction.
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