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Research on Cognitive Decision Integration Mechanism of Human—-
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[Abstract] With the maturity of autonomous driving technology, human—machine sharing has become the norm.
Automated driving cars are no longer just “machines”, but “partners” who can complete driving tasks together. This
requires industrial artificial intelligence to deeply integrate the cognitive information processing of the human brain in the
human— machine symbiotic intelligence system. In order to better realize the overall advantages of human— machine
cooperation, this paper analyzes the human—machine cooperation and division of labor in advanced autonomous vehicles by
constructing a psychological framework of human—machine teamwork, including two—way mixed cognition, shared driving

intention and control, so as to complete the integration of human—machine collaborative cognitive decision—making.

Key words: Human— machine collaboration, Cognitive— decision mechanism, Intelligence

system, Automated driving

0 3|5

W E ANPLE RE R GLRY AT AR Bl H K
TEAWHE R o TR TR REAC, L TR BERZAPLAS
TETZH SR NS AR B T R R O B — &
HIBE ) ST | I L RE T 9 B AR REAR,
HAATEOLT , NFIHLER 945 & RO ™ A — ki)
BA L AT LAy st 412 g DA BA S %, I sl e J Ay B — D5
BRI BORBZ IILA AR GES 7 ih IR
Rl B2 B, XS A G L ABOARSE T
[ N/ v & o (1 [ RS DN R S i e i)
7o AHLE RELCANZ AL GE R S8 508 H AR i1 2

WHHOR S, FEIE LS B NBORFIAT
BREROR , N AR GEEERL B 5 52 B IR IR ) A AE
1% (Man In the Loop, MIL) AL 77 i FH-HLAE A5 A
A HFNHEI Y A SRVE e v

H AT, AHLE R AR RS 7 LS A AL5E R4
BAERE ALRERHOR , FEE PR TGN A
A EERERIE ST, T 5CT ABLEAE 1 J7 U S8 e
AR XT— sk Rafny A 3 R gt , i
H TR DL BATE BT IR SR At o BEAE S
ARSI AHLEB I OH R R O Iy e 5 A
FEREMALE R BE , LI ARFISIEANLACH.,
ARSCERIR T AHLHA g AT Ak ), i ) 1) 7

EEXHE |11



IR E ]

— N REAE ELIE AR i A AT A 020 o 1) 0L 1] 85 R
GEIH S, B AR R A2 SR e AL
AR BIANIAG S PR A 58 P P A

1 A#WEBHHARIHFED

e IR AR aefe B b kRt R H s B
ShHL T2V 2425 (SAE International ) 2 BE VX 45 19 &
JEA R Fah 2 B 5B 4 B sh ik A A A
shik A sh b A5 4 3 ah ik 6 A~ ™, anE 1

NS

B2, T H AT B BORSSBIREE 2 AR 52 2
SEHER, S84 A SIS BIEOR (L5 SO T REBLA AT
b TFARFARE . FEARSRAN YK — B [a] 9, 3 RE A
ERGENIE BPRERE SO H S HIt, FE L8l 4
BTE N BB, 7ol A E AR IESS S0 3l
TEIRI R BER G, A FHE A S B 4oy —Fp T
B Wi —A BT, FE AR N A B2 B
X5 LG AR e R TS5

REERBRUEETHRS

L3

L4
BETREZ

1 RERLRRER"

i A E ARG T RS SR BRI
AL AT BEHE A — SR MEFI PR AR , R 3 BB 4240 B
B SE B AL, il — 24T e
H T a0 R 2GRS , RG2S R IR Bk
O S IR, R, 2 B R R S AN
I UM B B R G 2 ) A  RIE D 4  Rt,
B e R 0w ZEFUN 2 B O3 RSB R A DT IR 2
B PRSR — Sk SR gk 5 I RE T . XA BT
51 I LA TN 58 2 A TE B B PR R, 2
A R & B TR

K, B BV T % I8 A S S B R g 2 gk
BIUEAAEFR 2R B A E S A BRI RER G
HYEL I . AHLER R A SR — IR AR 5T, 1
TR T NIRZSR RGN —H 07 . X TRBER G4 i
T4 R, NIRRT 25 AN — 2D A, B ATERREE
LR, R AE 52 225 3 g 5 rh A i i AL i 5
[, A SCAAREEAMLI R O R AT IR E AN
HIE PSR AL RN 22 5, 4 N A5 B AL BRI 5 20 FAIL
il SR e IR R G B0k [R]85 S5 2, DA T 3 )
REIE TR 5 1 9T O ) 5 B S A A 516 L 2
AN BN TR S GBI 4 R S 2 5,

12| 20234 £9H1

L1 ANMER IR

NTHEREEARR A S T HUMAYE R,
REFAR B ARFFIEHES) TR AE AR RGN L .
URG UE—ERE B A 7, L5 R
— BB LR R AGEAE B L , AHLAS LAY I
FRIEAER APLRL S B AR ™, [ Sk il 4 iE A
Pl 52 2 R GE P RO B, 4845 DR A (22
B AR A O B P i A A NSRRI
A BIPEE, S AR A BRI AHLE AL S5
L AN IR 1N W Y (B S

IHLHMER S RERERE AT 53 3B B, ANIET 2 iz o

IHZET JHLEME:

B
J\ZAIL%;? BB (1970 BB (1990
- iz
(19604F) ¢r¢1)930 A

B2 AWEEEHEL RS
(D AMLIEA KRB B
20 22 60 4E %), Licklide B U4 T “ AMLAL
AT, PR B T A U A A AP R
NHHEHLREDS B AT PR i 2 215 0
(2) NS H BB
2042 70 B 8O AFAR, NG AT X REMAET A



Automotive Digest

BLAZH. . 1970 4E S T 2 D AL B WFFE o, B
HUSAT #F 58 H .0 Fl Palo Alto BF 5T W 0> o 1982 4F
ACM AMLZE 5 2445 (SIGCHI) J8Sr . AL HAEZ 2
PRl S T BEHHA T H S ISR R
(3) ANHLEME & B B

20 28 90 - 24, AHLIMEIE APk % e 1,
AR ANYME R BBt . 2015 4F Epstein 2 T 1
VEZ € (Collaborative Intelligence W& TEANS B
Z AT RAF R PMEC R AL RS ZE HAw
1.2 HHRFZANSEDEHMEANKLR

HHT, L3 900 F 302 3R 4 1E AL T H AL 4 AL
B, AR TG B s, AL E )
SCNAAEZ e CABLIEZE o ) SCANHLE 2 40 45 %

e
€3
e || wEE |
- T A
N NTOGH
P i
N7 N
S FIT ) e
e

< >
NS

HZE RHZFERZ o PSCAILE ] AN RS
[l I 7E SR, 25 30 53 5 8 RE R SR A A RS
HAT AR AR mi s T, B T — ol
AR AR, BAPLE R MR APLL B R K
JEIFEAL R ANHLEMESC R ANTR] T4 S 2 b
By A RGE, BRE A ERG A LSO 5 NE S
YRR “BIMEBA AL, 23 24T 55 FIRAEA, T2 i AHLAL
BN EME AT AL R MR, RAKEESL
AL MPLE Z ] FAE S Ry A C R, T ZAEHL
o PO A BOE RIS R B BE R 48, K A0
PR 2298 55 ML 4 B AE 12 8 91 B 30 24 1 i
AL FEE G, A ABLBIMIE S 2, T LR 5 7 fiE
AL SAHEZL (18 3) .

L
% b ‘

, o Ee | e |

| I an Y e LA

| mEE | op L5510l 2

| | D S
L mmspee |
) I BASHAE |

b

B3 AVEA S mESERY

BRERGUANS AL S oA AL B i 3By

(1) NERHIE F LA Y BRI EE A 00, MLAR IR
FEIP = PNIE /B S iE 6/ N

(2) 43 S TF4% AR ) Jg M A TR SR AL 3

(3) A B i 1 40 =2 ) = A e

N LR AN A 8 T AMLACE B, X Fh
AR BER G LN HLEE PR & T
REAEY LR 2 LA

FENHLRL G, NFIHLE R A ER R . XS 1E
FEPAE LI A A 2 1 A8 8 il AN T 1) An
PITFRH A AR AL B O T Al ) i i R
Al IR B AR AN, AP H S5 AMLRL S IE B T —
AN LRI PN FEE B REE A MR I, AHLE R M
Ak i) AHLRA v AL, 25 P B R [l BE AR B 11 7=
i 7E X RE — S 2L R N AL AF o 4% R Hollnagel il
Woods #2112 1e , ARG 52 38 o A RIHLES 24>
AR, BARAE RIS VR R D RA I R 5

1.3 AW —RALIAFIRRIEEY
BRERGHA LUT 4 WOCHAFE , (45175 SR
SR vAS B INE e 207\ YN dE oo B R 7 N - NS
AAG X SRR 1R BE R GE AT A BN, IX BRI R AT
Azt — B AL 55 N HLAE F AT P I AR AS AR 10 37 2%
)R, f 48 AHLUMEAE 55 20 B Sh 7 2 B IE 1%
55 3 R e 3 Sl R A T S 3 4 [ A N
PLAC . 1) AHL— AL P R A . A St T7E 5%
REMLA 1Y B 3l b BT AR B S AL, B 3k il B &
N2 A A 2 A 1 7 Dy L TR] S8 AT 55 19 AR
BAAC" R RE AR G A i B RE DL IC S B AY A AL IF)
PRV, e A R R KR . RRER BRI
N A BAT XU AR, FLEBRERE B T AN R
HaYt . BRERGRL G4 AR IESE AR 52 H.
FR A PR ARG B . TERRBTT & Jr T,
KZHIRA AR A a0 ACT-R (Adaptive Charac-
ter of Thought—Rational )15 (& 4) , H FRHI IS K
T AL 55 NSRSt T AR AR

REXH [13



IR E ]

G, ACT-RAGETIE 25 BT 5 h 58 il— PP A2 EL T
SRR SO, IR S B 2 A H AR = AL
R AF L R AL BN RE ST o X T AT R 1
M, AHLERFEI AT L = R 4 7E ANl S B A5 0
B A L BE

BERE I—— BT ESaIES

ACT-RZEif

Y

-

A A

T
L

E4 ACT-RIAFERIBiBHERIC

M R AR S TEIN I U 2 G P S 3
FEAH ST R A A o 0TI 2 B R RE 4= , 15
Loy sl B = S B A SR O EORZ —,
[ B 2 B 25 3 1 Bk 2R 0 17 HL AT R DA R B P e
RAYAREST o BRI BAAEPAT 2 B DRI, 3G — € AIA
PR FNE Belf o PRI, 2538 8 31k 5 5 75 2 P
2500 B3 A G B R DU ZE RS 52 N 5N
R BR BN . YT, N TR R AR AR L
INFITH AR 7 RAFHLIE . BFE AT A
BRSO n] R fE R SR AL S Y F Al AL
SCHAETT o WEFER BE R G i W SRR AL L )
TG T3 b B A 2 a2 EARR AT DY A AR rh
NFIIN AR BEANT B2 o ARSI R FH AT A
BTN AT vk |, ok e MU T3 A TE A AT
G5 AT BRARIN LS, N K TRHEATE RGN K
PR AR P FFON RSB AR TR, Y
TN 5 H A B A2 TSR (Can AP &
AW 01 2 SR ) EA TR G I O — R A e Al
(I A B2 50 ik n BA 1R XU 194 55 RIS T
JEATRBAUN B, IR R R g v i e
PHRHEAR TREE R,
2 ATSREHIERNEERS

BREVGE DL A B8 AR G0 PREERHOR
REDRSRHOR TR I THOR 3BT, T
1) ACT-R NN IS, 455 B BE 4 Wi G H e A,
RV sk AR, KL B S = 2 g iy
LA 4R AR A B A R R LS

14| 20234 £9H

BLIERIA

VERHTE, BRIT AN )2 3 i) AR N 25
21 AHLESINE

BRE R G AL [FIAR BEAEAH B2 (] f B s )
WA LA B B R RGP B 2
T 30 o0 A AL B AL B AN B, 38 3 1 Bl Se
IR AR 4N, MLasaE TR m R e R
AEFEIR, S8 A A RIHE 2R 58 IR AE
R R . PLERTT A R A A S R AR A A
— SRR P PR A PE A R . AR EIE R AL B
FE BB ERM P AL TAE R R E s A
J XA B AT TE A A AT R T , B i 38 e A AT Rk
PLasHEA T IE R ERES AP A BRI B . a2
Ui, 38 i AL AT A SIS IE B 199 5 2 38 48 , AT ik
R FIR R ERE S, X 0T DL R = R B R Gy ]
SEMERNE IS

Chakraborti S5 A Hff A\ AE PR B9 E 1 5IA
FUREHE T AHLE R R S TR 5 OCHE , JF e A i
A B BLRF] B OB R ARLAR DGR R, 450038
ARZSRAE LA K AT A 5007 2 RAERY 5 S mT I,
22 ML) ACT-R AN TACHY Ay i e NS i 4
BT 8 BIEAREL & LA AR RO 0
T M, X5 H br A8 R0 Bl AR AR B g 47 A Ak
P X SUE B A L A S b3 S e, AR
TG ENAG B . ACT-R $E78 2 G kb PG 3] 114 4%
PS5 AL 4RI 27 ) R AICAZAE 55, EDPLE ih
T MELAHGA TN S 1 2 BRI 250, L 2R 28 AL REFT
T S R O e, 78 B A2 R LR e &
T Can2E2J ACA2) @ A AR RS RN
NSN30 5 AL 2 RE AR BB o 4 2y
T PE A G, NI B 4 5 A2 s8 it , (e itk WL
A AR N T REHE AR A IR SR A A T
it oE LA 2 T
22 #EEREE

TS AR AR ) 32 T8 R A v, 5 AR 24 S A ) 1)
PSS 0 22 2 B RS AT 55 (KT T X8 R PR B 1 R 2
O3 BRI, BRAS T O R A A 3B R e 2
OO A R B A AU i 1) B, 2B S R G
AR R T A% . SCHR25 148 F B e R
GErT LI s S HEAIRE T, S B R A 2R
FE. X T2 BB S g A TS
FERA S, RO BAE 5% 20 (Situation Awareness,
SA) T AR A by B P BA B 530 I B3 il K 11
BATT e SRR



Automotive Digest

PR, AT A D SA Jo e (VS — B R LR ) ml
DU AT A R A i o % T AT A A 19 5 07 1 114
Jra, B T AR S AR L T R IR A
A3 2 SRR, Kitchin S8 0158 R W, 434 X
SA LERTAME P AR T 52 SA, P i RE K 4%
BN FARBPLHEFIA BN SA 1 Bt , JF e WA~ 3
IRAERRAE R W A5 B L IL s R, — 253 5T
TENFAEE A TN F R T SRR S
FYHEHESRN, —SERFFEIENT , MDA R BE R SE Y
25 PR T AHLIAT AR 52 SARSHE R B %L, K Bl
DA AN HL g ARPIR S RS R PR R DG 1

NZEAE YR RE AL &5 8 BE AT L 3d o X m] A2 it I
TREE RS SEBUR e AR, Gl ) 2208 1 AHLAS B Y
155 JBA BRI G R BE 51, ASCHRA T2 Bk 5172
S 2 P 0 A B L DT AT R AL AR, I
b, Chen 5521 & T ACHLE BRI | 3502 —MEFERI
R AT NG AT B A 80 T, DGR R 225 i B P AR
PET 3% RN FRUI 235 SR 1 B , DT R 91228 sk 53 A3
B . I, Wang S8 T LA HL PSR B
AKX B Y AT g R N T HE (Explainable Artificial In-
telligence, XADMESHELE R T AN K s)
FA EE XAL B T R 4% LA B XAT Gn i g 8 U ) A 40
(B3
23 HEEHIR

1978 4F, Sheridan S5 YOR 245 il e O B
BNAEAN N TAE ] — s [ b ] — A 55 1 L o X el
AHELAE AT LAsE ik 2 FfoAS ] i 75 20 o

(DALAS AT LAY B RE 1 (0, 2l 1 %% 1) &
5.

(2) LT LB /-8 e 7 10 SV 55 1 (il 4,
A vt KSR P ) o

TEAESE 4 A S B Bk 2 F T, N 2R Bl B3 S 7R
B, Al R e S e SRR AL, DM S8 U AT 55,
HEE N Tk ARG SIS 3 51, maotih
AR5

WA 0] R GE AN Ta] , M=l 7y 20T 3k E4
A 2 A B S P i B 1 3l B e 1)
Z 4t (Electric Power Steering, EPS) 521, 25 4t 53 #:2\
e 1) SRR B R GO LR &, i 5 ) R st A T
R b, DR R e e s il o )l 52
Pl e 2R 45 1 7] 7 K (Steer By Wire, SBW) , BUH T
ol 1) S ANV 1) 1 226 2 TR O UG B L 43 TR 5
B 0] R GL AR R TN ABL I oE, A 3R

RS T1 . RV LR LS AR AR AR A
A=A [ NATEl 3K 5m I 1 A8 800 A HLAE BN % SR
PR i A 3 e =25 4 b D B FNAE: 55 il o AL
NG AR S S XY IR S e
5 o B3 Bl SR, A e 2 s Y AT
A A A S RE 1 45 A R LLSE B AR
BLEAESRE— R, SEB o 5 5 A sk R 458
SEH R W5 | 307 e s s A, X e —Fh
MM ARG AR RE S TELAS N ST ZFh i
M.

1E H AT 2 PR v B BE R G2 PP S
BN B RS AT S B bR, ARG e R AR AE
IERAEFE S 102 R REACHE A e, PRt , 72
3 3 S N 2872 B 5% 7 e MR 1 3l B 2R R A
fITE O PSS F A R, P skl Bh s B A2 4
OERH A1 Ok RGeS | DAIE i 45 R E U
FPRE 2 A R 3k 2H B R SR e AR R A AL DM A
BTk, Blan, 7Em 2 3 s 2 MR e, 2 g 5L AL
TR PRSI, 2 R G5k 25 3k R AT T 284,
DIORAE 02 B % ()G A8 4% o 2 B 53 7 e SAUATIR
BT PITE LS50, RGNS B AR RS
AHLFTA N 2 SR A0 18 B AR A2 3 H A%, LUE B
o W A SO T T 55

Muslim SF¥75A$E H T —Fh LA o9 3 372
VRGO R IS Y SR S AE AR RIHLER 2
(] D4 b AR o AR [ S0k K7 B R 454
TUTRE D RERINT R GRS T, AT g 2> 1A &l
I PR A B H AR R N R T o B BB R SRR AL
P A 728 5 53 RS RN AR a0, 38 R s Ak 2% )
HAR RSN GEV R h iy 2h 22 2] 5B IE .
Konstantinos S &t 17— B GRS T HESE %
HEALLE ANAILE fig Ui Ia] b iy S e S it 5 Bk N T s i
FHEE A AEHE TR RE RGN, ekl
H 3l Ak 2 G i HURE S st ) 25 3k 03 A% 3 A FLI R ) 3
, AT B AR TR AALIAT AT 55 st R 40 F ik
FAIETREE 222 o RIREE M & T AR S Aah
b ARG DI , (525 3 5 AR AE B AR AL Y 28 38 B
Berp e i s Bk
24 MHEURE

TECN A R — IR A BAR R b, 2 0 G4 T
TEBME . B0 O IR LR AT R Y
e ERiEtE. PR, dndef2E ) BRARRTRLOT R A
R AT A B R R RS S

REXH |15



IR E ]

LIPS IR LI SR U SiEpuR o U N Eike
S8t YA T XA (7 3 o 0 5 2 A7 AN [ 7 25 B
DS , T ELZEAS [ B S SRS T i A A R AT 5t
R HEREL ARG R H A A SRS RSN
SPGB, 7E 2 B DA Bl I BB R el 5 s
GRS RHIE T RIS 00T B BER G 0 B 3 B 4R {3t
2 305 | A5 BT A BERCES Bl S Z AT . XA
T L— 7 T 22 AR 3 53 X S B B REERIE AT, 7
— 7 SR T AT B 2 75 0 1 I B B 45
5K, e T AN B ) S

PR, A PR 1 B AR T I 28 3 D3 R S PR A
KRR, 50 U S JOR SR & B A
BURNTERIE . NI 22 5 S S, % I8
200 DA B ORI A B Y
AHLER RIS BETE, e R R B R G015 25 Bl 51 2 [4]
MG o Jin SEOERIE ST A B B B AR SR RE R
GRS H Y, 2R B 5 2 i 5 S AN TR (9 A
FHIEAZ PR gt o 7 — 26 HARSUR A AL REDS 7]
AR5 AR AT 5 5 T, Mou 551 32 X 75 4P B e AT J
NG REREAT 19T, A LAR N AL 20 1 ik N
AR ORIl Sz AU IR A LA IR, A i
eSS 1 SR o LE AR AT N o Miyaji 5525
TS HLER NP RS S E., I A 1 —Ffi ] AHL
) 7RG, 458 T A A REICR, al LR
B s 25 i A s AR BRI S5

Bl N T RE IR ST SR S Al B B
FORBI TR, AN RE RGBT TT 1 22 1)
A A S B P A B AP A S8 75 T AN e
EHERIRAL , KSR TF F 325 B 2 G fe b 8o B
REDR A i PAATBORBE ST, HERE T BBV A S
2R T RS AN, B 58 A VRS N, A B
THIEANLE AN AHLRELE  AHLERE B AHLE GE 5
grel,

3 HFRIB

BT ATEARRE BERGE, HA AR A PR
RIS AT A AR RESRT R IR THRE DT
BREROR MY A BRI T — MO SRR BN
PLALNGAE . TEALGE AN E A, NS HLE (R4
TR R ) Z 8] 1 & R A TR —F i
5N DG AR , RV [ 114 B Rz 42 WPy B T 53
—J7 BRI G A s ih). e ABLERG AL
MBI R MIE SRR SC R . AFIHLA AL 34T |

16| 20234 £9H

W 2] (PO 2R KT B B ARRE AR, I

LR G REARE S B REE WA PR AR

TR, Mo 5 NGRS s S B 55 a1

Ho

ARSCHLH T AHLE RE MR AL B R AL

—RACN PSR AT T i A S R R RE R

GiAE NP AN S gihom 18] s il A A1

WAL HIX AN JT T I AP EAE R BER S

T ABDLEVESR A TR 2R RLA L 2t T ABLIME

W R I . ARORET X BE A R G AL

GAEFE o TERORHESE B Bl b R R 505 8

VN Earaa g S E WIS

(1) ZEMNAC R GEPEA B R, F R RE R Gk 4

S BIREITTTASZHURA

(2)HEFIrZ I NK TR BT B e R G ikt

Iz R T ERAE AT AT T, SE IR

FORFEERT S N TRCFZOR BRI 58, TR

B 3tb R 478 RE AR G TAESRAL, SEI AP AR HE

LT

(3) Zf A N RE B B 5 REAT B R G4 5, 4

T L PR 22 RS A8 HL R A ST AR A

T3 AT SK L B8 ARG T P 2 ) U P oK

b AT AN LN

AR DN Tl N T REAR L, X B BBl g A ik

T IRBIFTE B, Bl anat 23232 B2 HLde N (IS 1

IR HEE RS ) B NALALBN 3k A 34, A ShkiE

it A EE . A Sl B R iR

A ZR 7 IS . M AZEINAE PEFIL & 1153

AT TR AHLEMERLBIIESE , AR 2T

IHIE i DR SR LA AR T X AMLN ISR 1 Rl &

PLERDFSE , SCBABUE RE R AR5

5 % x m

[1] RAHWAN I, CEBRIAN M, OBRADOVICH N, et al. Ma-
chine behaviour[J]. Nature, 2019, 568(7753): 477-486.

[2] MOSIER K, SKITKA L. Human decision makersandauto-
mated decision aids: Made for each other?[M]//Automation
and Human Performance: Theory and Applications, CRC
Press, 1996: 201-220.

[3] SAE International. Taxonomy and definitions for terms relat-
ed to on—road motor vehicle automated driving systems[S/
OL]. (2021-04-30)[2023-08-21]. https://www.sae.org/stan-
dards/content/j3016_202104/.

[4] ZONG C, HAN X, ZHANGD, et al. Research on local path
planning based on improved RRT algorithm[C]//Proceed-



Automotive Digest

ings of the Institution of Mechanical Engineers Part D Jour-
nal of Automobile Engineering, 2021, 235(8): 095440702199
362.

[5] HOFFK A, BASHIR M. Trust in automation: Integrating em-
pirical evidence on factors that influence trust[J]. Human
Factors, 2015, 57(3): 407-434.

[6] AUKSTAKALNIS N, BANIULIS K, TAMULYNAS B.To-
wards Intelligence and Flexibility of Learning and Knowl-
edge Testing Environments|J]. Journal of Systemics Cyber-
netics & Informatics, 2006, 4(1): 80-85.

[7] FAROOQU, GRUDIN J. Human— computer integration|J].
Interactions, 2016, 23(6): 26-32.

[8] LICKLIDER J C. Man—computer symbiosis[J]. IRE transac-
tions on human factors in electronics, 1960(1): 4-11.

(9] 2% vk, W— ML, ZETH, A5 B RERIRYL4 (ICV) AR 1Y
RIEBUR B H ], 1042 42 510 B~ 1L, 2017, 8(1):1-
14.

[10] KIM T, HINDS P J. Who Should I Blame? Effects of Auton-
omy and Transparency on Attributions in Human— Robot
Interaction|C]// IEEE International Symposium on Robot
& Human Interactive Communication. Hatfield, UK:
TEEE, 2006.

[11] XU W. From Automation to Autonomy and Autonomous
Vehicles: Challenges and Opportunities for Human—Com-
puter Interaction[]J]. interactions, 2021, 28(1): 48-53.

[12] LI J, XUE C Z, WANG H, et al. Encodinginformation in hu-
man— computer interface on the equilibrium of time pres-
sure[J]. Journal of Computer— Aided Design & Computer
Graphics, 2013, 25(7): 1022-1028.

[13] & R 2, BAEMS. AN TR i b A 5
XM [CYIb SR TR0 27 23 WAL 20 Al AR IR BL R 2.
JEnt: PEAR TR A2, 2009: 409-413.

[14] PRAETORIUS G, HOLLNAGEL E, DAHLMAN J.
Modelling Vessel Traffic Service to understand resilience
in everyday operations[J]. Reliability engineering &
system safety, 2015, 141(9): 10-21.

[15] LA, ok U, K, 5. N T RE ™ i 5 i 55 1k = AF
FEEFHR(T]. L3 TR, 2020(10): 49-61.

[16] JA 55, FHE L, AR5 . T g — AU AE ] 19 A -
& B - R S5 (HCPS)[J]. Engineering, 2019, 5(4): 1-14.

[17] FEut, BH, BRiE, 55, APLEREROAR M RGEAT Tl e Ls
R[] BREZR LR, 2020, 15(2): 386-398.

[18] ZHOU Y M, XU G Q, QIN F Y, et al. The prospect of
smart cars: Intelligent structure and human—machine inter-
action|C}//IEEE International Conference on Robotics

&Biomimetics. Shenzhen, China: IEEE, 2014.

[19] &t M, XK, 5. JET Gross INATE IR AN IAKI
TS E AR, AR R4 AR, 2015, 45
(2): 270-274.

[20] CAOS, LIU Y. Queueing network— adaptive control of
thought rational (QN—ACTR): An integrated cognitive ar-
chitecture for modelling complex cognitive and multi—task
performance|J]. International Journal of Human Factors
Modelling & Simulation, 2013, 4(1): 63-86.

(217 ¥, B 50 AR AR 27 S fR 5 B [, o BB~ 1
2018(9): 1521-1534.

[22] SCHAEFER K E, BILLINGS D R,HANCOCK P A. A me-
ta—analysis of factors influencing the development of trust
in automation: Implications for human—robot interaction|[J].
Human Factors, 58(3): 0018720816634228.

[23] ZHENG N, LIU Z, REN P, et al. Hybrid—augmented intelli-
gence: collaboration and cognition[J]. Frontiers of informa-
tion technology & electronic engineering, 2017, 18(2):
153-179.

[24] ENDSLEY M R. Toward a Theory of Situation Awareness
in Dynamic Systems|J]. Human Factors, 1995, 37(1): 32—
64.

[25] CHAKRABORTI T, KAMBHAMPATI S. Algorithms for
the Greater Good! On Mental Modeling and Acceptable
Symbiosis in Human—AlI Collaboration[ EB/OL]. (2018-01~-
30) [2023— 07— 21]. https://arxiv.org/abs/1801.09854#:~:
text=Algorithms% 20for% 20the% 20Greater% 20Good%21%
200n%20Mental%20Modeling,well%20as%20the%20phys-
ical%20capabilities%200f%20the%20latter.

[26] STANTON N A. Distributed situation awareness|J|.Theoret-
ical Issues in Ergonomics Science, 2016, 17(1): 1-7.

[27] KITCHIN J, BABER C. A comparison of shared and dis-
tributed situation awareness in teams through the use of
agent—based modelling[J]. Theoretical Issues in Ergonom-
ics Science,2016, 17(1): 8-41.

[28] HOLLNAGEL E, WOODS D D. Joint cognitive systems:
Foundations of cognitive systems engineering[EB/OL].
(2005- 01) [2023— 08~ 21]. https://www.researchgate.net/
publication/329237740_Joint_cognitive_systems_Founda -
tions_of_cognitive_systems_engineering.

[29] AMERSHIS,INKPEN K, TEEVAN ], et al. Guidelines for
Human—AI Interaction[C)//CHI’ 19: Proceedings of the 201
9 CHI Conference on Human Factors in Computing.
Glasgow Scotland: CHI, 2019: 1-13.

[30] XU W, GE L, GAO Z. Human—ai Interaction: A new inter-
disciplinary field to realize the concept of "Human— cen-

tered AI"[J]. Journal of Intelligent Systems, 2021, 16(4):

REXH (17



IR E ]

605-621.

[31] #7 WA, Mgt ie, Zo3m il A\ LS BAR SRl & iR RE T i
(J]. HHERRE: 5 B, 2018, 48(4): 433-448.

[32] CHEN ].Situation awareness— based agent transparency
and human—autonomy teaming effectiveness|C]//Engineer-
ing Psychology and Cognitive Ergonomics. Toronto: EPCE,
2016: 169-178.

[33] WANG D, YANG Q, ABDUL A, et al. Designing The— ory—
driven User—centric Explainable AI[C]//Proceedings of the
2019 CHI Conference on Human Factors in Computing
Systems.GlasgowScotland: CHI, 2019.

[34] SHERIDAN T B, VERPLANK W L, Brooks T L. Human/
computer control of undersea teleoperators|C]//NASA.
Ames Res. Center The 14th Ann. Conf. on Manual Control,
1978.

[35] F ik, M, XIEERR, 45, T A — iy X o
TSR B RG] 2 AR, 2013, 26(4):169~
183.

[36] Dzindolet M T, Peterson S A, Pomranky R A.et al. The role
of trust in automation reliance[J]. International journal of
human—computer studies, 2003, 58(6): 697-718.

[37] MUSLIM H, ITOH M. Effects of human understanding of
automation abilities on driver performance and acceptance
of lane change collision avoidance systems[J]. IEEE Trans-
actions on Intelligent Transportation Systems, 2018, 20(6):
2014-2024.

[38] KONSTANTINOS T, MAHER A, FILLIA M. Task Engage-
ment as Personalization Feedback for Socially— assistive

Robots and Cognitive Training[J]. Technologies, 2018, 6

18| 20234 F9H

(2): 49-65.

[39] HUANG C L, LUOYF, YANGSC, et al. Influence of stu-
dentslearningstyle sense ofpresence, and cognitive load on
learning outcomes in an immersive virtualrealitylearnin-
genvironment[J]. Journal of Educational Computing Re-
search, 2020, 58(3): 596-615.

[40] JIN Y C, TINTAREV N, HTUN NN, et al. Effects of per-
sonal characteristics in control-oriented user interfaces for
music recommender systems|J]. User Modeling and User—
Adapted Interaction, 2020, 30(2): 199-249.

[41] MOU Y, XU K. The Media Inequality: Comparing the Ini-
tial Human—human and Human—- Al Social Interactions|J].
Computers in Human Behavior, 2017, 72(2): 432-440.

[42] MIYAJT Y, TOMIYAMA K. Implementation Approach of
Affective Interaction for Caregiver Support Robot[J]. Jour-
nal of Robotics and Mechatronics, 2013, 25(6): 1060-
1069.

[43] RONING J, HOLAPPA J, KELLOKUMPU V, et al. Mino-
taurus: A System for Affective Human — robot Interaction
in Smart Environments[J]. Cognitive Computation, 2014, 6
(4): 940-953.

[44] JAFARI N. Our Bodies in the Trolley’s Path, or Why Self-
driving Cars Must *Not* Be Programmed to Kill[J]. Jour-
nal of the Society for Social Studies of Science, 2018, 43
(2): 304-323.

[45] WYNNE K T, LYONS J B. Autonomous Agent Teammate—
Likeness: Scale Development and Validation|C]//Interna-

tional Conference on Virtual, Augmented and Mixed Reali-

ty Las Vegas:VAMR, 2019.





