%20 5% 64 B XFFR(ELAFR) Vol. 20 No. 6
2019 %12 A Journal of University of South China( Social Science Edition) Dec. 2019
Jek I e Y L 23 I e Bk
PEA A e B VA s 5245 07 i R 40
FRAE, 2 W
(REfER NIABFFEfr , W Rg 5 FH 421001 )
[ E] ATHREABRRERANEFTEZORSHT O F RN, LFFEN O L EARAERERMNZ 7%

HEAT W A, ik 636 CAST JEZA A & Z 4R SACRI 42 4) £ & &R & &  CARS I 7 Z R34 & & A= TSAGAT
PFAERERER AR, ASE—F AT ERY FEMNEIRELEREFTTHEXE ZAFNAFE, 2T 12 AU TR
W F T ERATIRN, ERAN 12 N AL AN E (2B & 5 RN AR R T AT T R AR S AR R T R EA AR
ENEER FRFFEERFENAFLSENMNEFT ERAS R, AFLMAOE B HAERERAMNE T EREEHRS

B,
[FE3F] HKFmba); FAETER;, WNEFE;, FOhick
[HESFEES] X046 [CEKERIRFLE] A [XEHS] 1673-0755(2019)06-0011-08

NHEBFSE RIS S IR (SA) s HR R
Z VLR G B\ 03 B 2 48 RO BE 1E 78 &k AT
D RTUIAT 2 1, 2 A A S0 55 0 Gk 1 S ke
U EER T ARG R A HE R [H SA
AR AN e 1A 50 AU 2252 24 AT R 21 R IO
JE S A= R AR R AT SR
Endsley ' #7545 1, i ARG S8 iy s =
b, 88% 1Y i i R AR P Je SA Rk, PEA T 5t
BEIL(TSA) 248 58 BE LT 55, 45 PR Ak O Jor 3
PR SS Th A BRI E Z A HAEZ TR
HZW BT MO ESERD ) AR SA FRE
FEH TSA o E S AR X 240
T RGH, REGEIEF B IR W f T RS
(A BTy Ak 1) 02 P B2 i O e () 5 Wi Y, I HL an 2R
AMAFEAE SA JiR, W AT e Bk B 20 At A B3 kv &Y
TERRAE ) FEARAZEL ) |23 v 5l A i 25 42 2R 11
S RGE T, HAZ 2 IR T PEZH ARS ME SR
FEANAGHL 2 R, PP SOk 5
TSA EIEARSERY ™ P, TSA XHFHELHAT 55 1K
UIPAT B R EEL, JE 5 I BE 4 S350 B 24 0] BE 53
JEMEPE R AT AR R

PELAT 55 19 BT A 775 22 LS R 19 TSA il

[WFmEH]
[E£WA]

2019-10-30

PP IS B4 DU SA RN TSA e b EE, (HJE H AT
PIBIFIE R Z 5 XTI & AN SA X TSA B AFFE 4%
hERZ , HSR TSA AR AR Rt g4 i (2 RRF
TSA AR B 152 =1, i 222 38 % L 3 7 vk A AR T
R DL gE Ay T A S = AN BRI S R R
HEFT A3 BT AR B 64T 72 G2 M T EE 5387 5 Breton
R 25N T NS BRI SRR O i {E
WA B B IEARBRE ST X He 8T 5 9 B S AT is %A
BEXTECTAAL Tl 2R G0 1 S PR 85 AR 1iE &k R 1) TSA il
ERAR, HI, ARSCEAEE TSA 5 7 1 M TEMN Ar
X2 A4S TSA I F7 AR FEAT PEAR SR 50 B4 1
TSA W 5t B AR A7 AE MR35 A 320 1 42 S i
TSA M F AR K AT R BRER LR AR & a3
SRR TR A R B AR A FL T TSA
AREEAEHISIE S,

— BRI TSA MEFEWNE

1T H AT T TSA BRIE A B 588 AF TR #0OR
AR 73 BRI R BR A | 455 18 A9 TSA I8 758 K
B, EA A D e A A ORI 25 5, sl b
FEAERS A B R FRAE , S i T AN HLA 0 )
RO HE AR AT X 03 2 R, 7 2% B A A 4% b

B % F AR G R (205 :51674145) 5 LR Bh2A G000 H B2 B (265 : 2016M600633 ) 5 1 1 45 1 Bk 2k 3 101

H 8T8l (405 :2017)12222) 5 ARG 4L B B 4000 H 58 B (45 . 16 YBA314) ;2019 RiHE RS0 AR R 5 B

(45 :193YXCO051) ,
[1EEE ]
| BAE RSP G B R A A B 5

EMRE(1978-) 5 TR REHA , st o N IR S B 8% , Tt



12 B e K 3 F | (AL HFR)

2019 4

TSA i J5 A PEAG AR R FE AT VR4, LAl
18 HIL S, R SR T8 R 2 W 4 3 O v S ik 4
o W TRIE TR, 325 H i w L AT B
BRI 4 Bl TSA W& 7 EEREAT A 4 HA BAK Dy ik
WA A 1275 3R

(—) CAST BEZH B 5t iR

7k A PE4H P R 5 &R ( Coordinated
Awareness of Situation by Teams, CAST) f&—Fj 3T
PIJE AP SRR R 4L . Gorman J C1' A
TEAN A 1) U, AT FOIR A 23 (8] 22 AT 55 PERE

SO, TEAT 55 IRAS 2 1) A 3 — X4k, B> BIEZH 1

GO FARA H O YR R, {H 2 5 P ZH %
TR IR, LAGE B i 56 3 B R DRI R HR AT 31
TS PELH AL AR B8 RN B 2 1% AN ) 5 T, I HLoab
ZEIMJE K SEAL A LA 58 53 1 R R 31 2 15 5 X HR:
BATE), I, TSA S REwE 3R Sy 50> BEZH L 5% Jk
R SR TRy — 1> BEZH 75 30 o JE2H By i 47
()RR T IR AR BB NI R

SCI R . Gorman J C 5 Cooke N JU 3% 07 1
BT — AT AL 5 S50 b, BEZE 0k {7 8
TE R A I B — 2 R PR A 51 (L
1) FE— DI RS 58 AT 55, T mT DL i
HAALAZU, I Hon] LB T 65 25 WHA BEZH Al 57
P HF A B (LA 2) 75 A IR EE AT
% MR REE RIS SR 1 AR (2 AL
TR B[] 5/ N ] v, AR X A P )5 B A AL
WOARAE T BE 23 T A IR R B A 14 PRI T X 04 X BE
LAY TSA J* A SATE R

Ty 5 G X I 5 1 A% O WA R A BE
A SRR ORI R ST 0 2158 1 2h AR Atk A7
&N LASE IR B bR . IR ATEPELH 58 URE H AR
R AR ARSI S G SRR DR PR
YR T WA IR G AR T R B — R IAT N, A
F5 45 DR 183 5 58 i LA SR s AR B 5 125 %k
X—RITHIAT VAN 5 2087, L RE % X% BE2H 1)
PR SR A TN

CAST BT TSA BB B fi] Ak S 4 i 7
I 87 B0 — 20 H bR S 90 2H R B A BRLE 2 Anfel L
T 2B, BE DMRIE AN S T A FELE A
T CAST ARER T X SEHELH WA Z [ I 55
I, TCiE BEAH A IS Bl R Y J A an T, 5 4k
NRHRBE X T TSA 6w A . SR, 75
B Z (AR H TS OB R AL R A
R 5TER AP iR TSA B i 72

( =) SACRI il %1 S 2 R A 3R

Tkt A . 458 W = 1 5 B R A 38 ( Situation
Awareness Control Room Inventory , SACRI) )i 2 3
TR A B AR A RN 56HE BRI DL
TE BRI 5 1 1 S BRI SACRI JEAE
SRR AR PEAL AR (the Situation Awareness Global
Assessment Technique, SAGAT) A9 J& 4l | i DX ohe i
(1., SACRIAFFEMY H B2 AT 5T SAGAT N A e 1iz ]
T BT, W50 N 25 00 46 i 3R 1Y [n) R
B ERAE N GURE ) O T I EOR st A
PRI A A e R G, L v [ i 7 PR 2
FZITE MR Z AL,

(LA B2 0d i 5 % A9 1HE M HAMMLAB
SCHA ARG T G ], LA A AR N D3ORT R 7K 52
BAUAR TS B E P E e
AR AR TMETT I, ATLUE Y, )85 i 2
B, i SO R R ERARES A

g AR LRk S R SRR SRk
A H AR R NAS 30 A 10 HL 38 e 0] 20 Y 3 i A5 X
L] AR S = )2 SA K- 5 — )2 SA J& T E YL
AN 1R S v = AT oA A [ RV A N AT B PR 28
PSR BEERIM S, R R T 27 IE
WU N BEBL B HILEE B 1 S8 (H AT DR
SRS S HGHE TS 2] 55 = )2 SA W T
A =20 (k& BRAERR R ) 48 =28 R
BURFET A H O B SEOMERAT B i 50k
T A S B L AR 0 ot R v o AL
DR AE B ], AN D7 A T A5 I 3 5 SR ke Xof B AL i
PEUFRY IR T 1125, — M A4 12 A [R)L, i [) 7R
3-7 /8, Endsley oY R A AML B 1557 5 o 2
PR SA ARS8 LR, AT s
IE 255 1] L) T A SR A B\ B 11 SA JKFHRY

S DAVID N H %M il 52 9 SACRI Jy
T AL K SO e i R ST, B R 8 % WL
PP L IR B S PR, PEAG AR O A i T
TSRS IIAI, DL R AE & A [a] i BRUAR 2SR 1 07
FHAE GO A AL S . SACRI 4 R FH7E R G LA
7K A SEA RS | B 2R U M E N 5L, A
REA R N SACRI 2R 75 7] 55 1Y S A £ (HA
REAAE AT FIE ;& S HER A S G R0 A S MEAE T
BT A 5RO (Endsley T BN =2
YCAEAD) O g nT L HA M R R B T A AR
XFEE g i AR R S B P, ) b,
SACRI P FHIEAS Jr BIR 2% H sl 2 1) 2 10 Sl it 4
R L E TR RAEARRIG OUT BT SR IR



* 6 H EmAz, b

B PR R R B T ke LR AT 13

Wi AL 2R A T DAL R, Bl T At s R T
v, A AaE A BT T ERR SR B R
GERYPPAN , ATV BRAE SOl SR R bR v, ] T 5
YIFPEAT

(=) CARS BHEA M S EPIFME R

T3 1 i A BRI o7 R F f B 3R (Crew
Awareness Rating Scale, CARS) f£5 8 4~B43 A9 ] 4
R, W SARE DU OB NS SA 1O Ak B
R CARS SEHIRITAl 4 D JRUAY SA: (1) &
s B YR/ JE& 0 ( The Assimilation of New In-
formation ) 5 (2) Bl , 7615 5= H AR5 2 5 (3) F,
AR T RERY A 5 (4) B, IS AT B0 L ikt
TG,

S AR S b X T ik 4 AT REEOR A
WA 2 (1) %07 T R N 28 AT SEERf g7 (2) %07
IR A5 Gy Yty A HITEI 4 G R
I7 4 J5, 0 FE AR B0 B B IR A 1 0, 23900 4 < B
B+ s BIRRAY < =7 s ATREAY <+ s AT REAY “ =71
SN GO SRICTRAE 22 1Y A% L

BORTEE R I 2 05, X I 4 2RI SA
NAFIGSFERY 8 AT A ([R)a) HEAT F FR DA A 1]
2 WURSAAR H B, ¥ K TR S BB 1) SA
(IEFRR SO IR B ) LA AS AXFiZ SA ARk (i
EMBCANERE R ) Rk (2) R (4) SR AR
[ ( Dissonant) , Rl &Rk H (2) 10 3 He s R

Tk AE  CARS M ABAHLA G SA $246 T &
SEPEHY , I H B A B R AE TSA D4, {5 2 HL A ()
FIRD 3 A LA R 2250 ) £ B8 3 5 Sk — 2525 g,
XFPPAG 25 R B B AR AT, 18 McGuinness Fl
Systems' ' R FH ) SA 7E 23 HT ( Quantitative Analysis
of Situational Awareness, QUASA) J7ikHgixT SA 1
VAT TR, W3 1 P,

F1 X EE R B EITN

4% 34 ( Probe Statement ) P =

RO LS LI [ AR
WAETAEIFE A (VI [ )@
[ Ih
(VI

[ JHEw%

McGuinness F1 Foy & 45 13, iX 5 2 B 22 AL 2D
HuFH TR S 28 |) R AT A IR ki sh A | R
RHLRAT WO B A S A AE AT DL K A R A
Pl

(V9) TSAGAT BEAH 1% 5t s R AR DAL HoR

TR BEALNG  B PUBERIT AL £ R (Team
Situation Awareness Global Assessment Technique,
TSAGAT) B 58 A 405 52 95 34 55 v 1 s B i) Sk
1M e, H B bR Je 1E 2 22 B iR y7 BEA Ak
FEIRUETR T 7k A R

St AR TSAGAT ff A 49 A 481 ( HPS )
S 4 B PELL TE R 2 A E B 1 A
B, 2=k PTG | m A B B R
X 4 AR B A Bl Ay e A A AL Bt
FAGEE A BT, M DA 3 SAGAT 74 hy 3k
i, A3 SAGAT i & A& KT &, IF 4
B LR B A AR A, {8 SAGAT SE B Al
B, 0 FH A A3 o A 55 0% e A 5 R AT T AL
TSAGAT HH N MA SAGAT PE4M Y BN, I 5145
0 = 3 N = o R e S =
Y38 in, TSAGAT 15 73 45 3 £ Ft, PE 4 Z [A] Xf
TSAGAT FIZZ Bz R &R 1 22 5 BA Geit i X

D7k B 2E . TSAGAT J2& 55 — 4% SA Hl HPS 44
NG5 5 55 22 2 B BELH B8 1) A 355004 0 ] 5 1) A
TH.  TSAGAT ] D Ab 58 5 2 2E 30 A 1) 81 4 i E
WP PPAS T AR AR | I SR A AR s ) PR
HIEAG AR . [H TSAGAT H2 ) B b 43+
BRAMAK SAGAT P43 1SR, W] LIAH A4 BEAH A7 5
BRI SRR B B2 5 B A8
[yl ER R Eaa A

TSA ME T XS LR TR

(— ) TSA WM& 757 %00

SCEERF ARSI B N2, LA JLAS 5 T X TSA
f4 12 il et 5 0k AT 43 AT, A 9 I 3 O 3k A I
S P PR BB R A ST P I D
IR LAGEJE A S R AT RN R A5 AT R TS
NG R S8, WL 2, LIt R SRR S
EETE R ZIN SA ST R A B LIS RN
FEIE S 5 SO L R T A N A AR
SRR,

W EEE AT LA 12 B TSA Iy vk, il A
HATF 458

(D) MHEIER AR ZH S A AR LSS, B
BT RABAEAE L, A — 4~ BA 38 i 5 FH 1 7
TSA M7k,

(2) S XPECF A R B TSA M 7 k4

(3) KEBA3 I £ Ty ik v FLUR a7 o ff TSA 15y
AMA SA ZHT, TSA [ A Rt — 2tk



14 B K FFRIR(AEAHFTR) 2019 4
F2 TSAMEBHESTCE
i ZEE'a N N B
s 3 P E G S5 S R
ikos R ST T W S
CAST (1) 3 T8 AN RS AR & (1) T HA ZRAPIN BT R
(2)3Z IR HE & M FORSRARBEAL, (2) WALF Pk & iR B, v
A PEA P B A TAS A Vi 1 45 2 5 — BT R AR i B A
L
SACRI (1) 3T SAGAT Al T &35, (1) MR EAG K- A5 BEAH R
Q)T ZE W SA KEMERE Q) HEAZBNIHAREGFIE, — V ARV
/fﬂzﬁﬁo
CARS ()BT 3T OB RI G 4 20 e b L ) R A 365 17 4 K 0] 5% F 1
) SA; fERER TR — A
(2)FE R 5 4 2 SA 52 UR HEAT - - VoV
— R 1 TR VA, AR T I T
e
TSAGAT AR SA 5 HPS S5 M9IT (1) i 5 M TSA TF 5 A i SA
T A, ZA; - - -V
(2) e 2 2 B A A
DUO WOMBAT (1) BA5 HL Tk iy S UL AER S, T4 (1) FUAR A 1 B 0 S0 57 35 P Tl SA
VEPER 35 ; K- H
(2) PTAESC R ATV O B SURAEBEAL () AMEM LK f ARRS SRR ) o
T % BT SA AKSEHTE T B
(3) T REAR AR B b ol A S92 3 f) 2L
St
CSA (1) AR 1 T Y A T A (1) X4 G VA B AR A P 38 5 37, S
()BT IIF R B G BB, AT v NARY
(3) X HFR SRR SR A R AR B RS, (2) 3 2 0T 5 23K T AR B e AR
A B T AT .
IMA (1) Lk S, i E s S, (1) —E R EAOME A AR
()W Z IS B, (2) RO B T dakiblats _
(3) 3 Z1iE 5 22 1k T RE 52 it Ik
HE THRAT R .
TARGETs (1) FUBATSs  SEVISHRVE R A (1) UmIA A —E AR R 5
(2) AT JH T S ) 4 W7 TR (2) RS I BRLR AR 7
g, (3) WA B SA Xt sa it Vv v
SRS 5
(4) 32108 5 223K 7T AE 5 A R
W THRAT R .
SAW-IM (1) B T RATE4 B A (1) T A LI PR N AR TS0
(2) B2 11 T 43 B4, WA B0 5 SA (2) TR BF S AT 45 B AT , R A1 52
AT S B FRBE Y B, - = — VvV
(3)1E CLSA J7E:I3Lml L ARAL T TAE
TS SA FLFIRISEH
FASA (1) EETE R AR5, (1) F P AT REZMS T — 2 I &
(2) TR SA VAR NS BRI IR, (2) B2 I V0 S B -V VoV
AR SA K2 T A
IPTE P R HE— B (1) 3R I3 A 4] 1T B 2 A M 2 5
(1) % 58T W 4 B 3L SA ()MRKFIE AR T AR, oy

(2) BB AL B i S 58, nE T
ST DG AL F B IR

o LBIEZE AN T S




% 6 EmAE 4 H AR T ERNE SR G R RS 15
S
S fgm A M mr mr
e ri 7 Juy R I 25 S B
Tk EUN I Vs TR g s
SALIANT (1) WAk 37 55 3 Mo (1) IMZ R TFF K R 1) 3 5 55 D

(2) AT T S s 0 i, ol TR R

— vV VvV

WEE (2) HH T2 5Pl ny B 5 R

(3) M PR ERA R, m] AR

(4) R 43 SBT3 A6 0 i ) 3 R v 2
TR G AT MR R . ST BRI e =
HZ M EZ N,

(5) FCHB 43I & 7 ik 2 DL g R o R AT 4y
B, R T PR 5L SA 785 — i 20 B R IR 2,
A A SOPAG FRRT 5 2, B DL A Dy 5 1)
AT, L RR S M BN B I 0 & TSA

(6)12 Ffr TSA I J5 ¥& JL-T- 8 o] LAAE S B 40l
SEHGXT TSA SEATIN a1 S 40 5 7 S b U £ Ty
TR SR PR

( =) TSA M2 7 i E M br e

TSA )5 & AT TSA W & 52 W #2193
My 2EBRFEAR, R PEAG TSA W5 77 v i 4 SRoxt
TSA M SE I A F B R L, AR SCRER S P4,
BAE R R bR, BV B — RN 8 bR 1 91753
EGRE K AP S RAR ST N =5 (L
AR R F 3 402 4 1 41) i ad A Rl
ST SCHR S R RIS AR S A 7 XL 12
it TSA 75 36 430l A 7 I e A S i R L DU o
SR AT RN Z )RR NE AT, I & A
Rk AT EE I TR A TSA Iy B S

LN R Z R &

1E TSA & GEAZINEE TSA AYSEI8 5 Bk 36
S GBI, — N EFR TSA I &7V
T RE A W LI T T S5 0 B, T A TR AN )
(2L R UG | T 52 56 N 51 B 08 B ] PR b 52 AR S 50
HLARBRAEUT .

(D) AR BRI T 2 T B e g i
N b e 5 00 S Y S A A R

(2) 48 R A T oA N B AT 4 AT
(48 T, LB AR 585 0T | 6k G 5 A 2%
TR

(3) B 5 ik 48 5 28 B iR AT B B
b, I B S R UL, SRR TS nE it P ok
TR EIE UL

(4) T EEARAE . 7 NGB AR B i i B DL Y
Kl TRV 5 AR TR A N 53 B i i A T4 BT i

EEIET GO

2. NSEE AR I &

TSA W2 S 50 Y A At 8 5 S o 45 4R 1) o LR
5% o TESCH AR nT DT B TSA I 2 5 E A AR B
P TSA B , PRI AR 0 85 )1 21 J5 59 5080
45 S AR IOGHT T 22— IE A ] FH 10 R R ofe o o S 56
TR AT . BB .

(1) BIART N 2 A B . S50 45 A PR 75 B A
KEAEK, BIIRE RSS2, IR ER R
If il AR AR RS

(2) AT L 0 S 0 LA St T B it e v
PRIy VA AR i R R A 4, 2 AR ]
i 5y b AE S s S8 Y is FH T4 T BE A R

(3) SEHREHE A I X &y 78 . S5 50 50 AR
SR BT )2 7 2 i B3 AN S e AR | B O 4K
PEZEE R A MR R AR,

3. IS R &

D 235 SR 2 el I BT A5 9 KT BR A AR Y TSA
PN AR, B TSA UERIBCEAE . 250 B TSA 1Y
I ST S | FE A4S0 TSA B 3k 4 25 EL 4% 7] 57k
SRR XA BEA U TSA A 2
a2 A,

(1) ATHENE: . 8 1 2 SR IR 1) 7 32 % ) — Xof
GE L AT TR EE R — SO EE

(2) B A S0 (9 A BT 45 SR A5 A b, 48
TR

(=) tE s bt

MR T, DL 12 Bl 5 AR T LA
TSA FEAFI & {H & CAST SACRI 1 CARS J5 ¥ 8
I, U CARS Jrik, B AN 20 B b iy
TR 3 9 i W AR © 3R 38 1 >k, 1 TSAGA Al
SALIANT J7 32 i) REARA w1k i = S, o 00t oA A
JE FA Rk & T b A e B e I & 7 . DUO
WOMBAT 773 1] FH >k 78 52 36 17 WAk SA 7K -1 &
Y FASA J5 ik Al 1 M2 W T HOR i  SA /KF
AR TR R 3 AN T AR TSA Al i A 2
Yo HAN, CSAZURT SAW-IM J7 B 7 i 422 43 1 5t



16 wAE K FFMELAFIR)

2019 4

FEHE S AT AT BE 23 A2 52 i), R I vl i o A8 0 2 149
A RPE A AR A A K IR
IMA"*# VR TARGETs"™ J5 35 52 B8 35 A7 1 BR 1, HL
I FRIE T 1, 0] RE S R BB SA 1A AL
PE, IPTE Jyikid b F I K, &l H Tk A8
Pl A EREE XIS TSA 1RA X,
LB LA | LA b 12 ARy e m R T
T WA R K 2% 5, Ho CARS, TSAGAT A
TARGETs J5 75 R i fe o8 Ry HAR  H X K 7 225k
ANE, TERETESR . CAST,SACRI Fll SAW-IM F5 84
IS TRAE R 2 5500 WK BR AR B, S s A
5. DUO WOMBAT, CSA, IMA F1 FASA 1% A 40
(RS2 30 20 R 5 1% (LA A 1 B EL X K 2SR AN
1o, PR S8 S BXE BE AR, M IPTE , SALIANT 7E4X
PRI A5 Ry PRI | W S 3018 B S VR A R A
M 45 SR Sk &, SACRI, CAST, CARS I
IMA"™! FASA J7 A il S 1k 5 BLSE 1k b IRAr 45w,
FERIJE SACRI 5 i 815 B e i, SC e plik  plolA T
Ry LR AR N AR EAE PR/, TSAGAT
CSA TARGETs 1 SALIANT 77 7 BU4is 45 5 ] S5k 48
%, 8l 2 2 Z R 252, R e e B X2 5 it
Y SR R BOEE A9 WM AR, 59 4, DUO
WOMBAT 1 SAW-IM J7 ik i 75 B (/)36 o) v] RE S 7EAR
KRR F ARSI B SL M, IPTE ki kb T &
o SRS TR A A, JC RN 25 R B
PEM 25 S F A | 45 Fl TSA 5 s #0A A 2 iy
B AL e THGiE— 5w, T RE—FENA
SR E AR L) TSA TR vk B 5E TSA I
PR AT BN,
FEJTEEAR 1 (1) ARE R B bt TSA 1324
AN SA Z 1 % RS TSA AR AR, AL 4544 SA 3L

T SA 5HRAL SA S XX = ANER A B A T S 6
T ARG LA 52 TSA ; (2) 75 SE 06 4 1y 2ot 78 rp i
LGN R A R A R, B A 5 U P O A )
2 SA HPEAH SA HIFERT; (3) B Lt R
S [ 00, DAask R PN 2 0 400 Y A 4 BT 1
PEAS B RE Y, S g i i BRSNS 58 i
A RPN SA 78 5 — B 21 A i e IR A
(4) FKHBH> T3 2 b I i T AR A BT SR IR 7 T
S W AT 7 FH R0 S 56 ST g FH S 1 S 560 ) 0
T, S b R L T TSA R R
AlREE,

FESCIR R [ (1) BB SR, 75 2R A 2L
FEARBHA R 2200 KB AT RE , AN S0 A
FNSCI AT A BN A 52 A PR B, 40 0 S 56 I 5 (2) f
VBB 5 T RS2 00 R, B R S A T R AR
(3) T i B LR A P gl I AT k2 75 5 ) 3] 51
BB B AR (LS A ) | I i R s B X S 5

S AR AL R 5 (4) SE 50 1R 5 28 TN 3R B b
FF e B3 ) AR SRR R | LA 888 1 ST 6 5 A AR TR ) X
(5) M4 TSA AS TR 5% Can/NVgg 1 =528 ) A TR B B
(AR R BB AN R Y 0] 46, IR B BA G A 28 L
WA SA PEZH SA 54k SA R

TEMEZER b (1) 78 5250 38 i F v i S
FEARAS AR 2 (. SC P ] B cm . fl s S
JEAE) X SLRRAE R AN 5 (2) SR B2 T
Az IS EREE ok e HE , IFTC A P 3R el AR S B
ERR, DAPRIESC B0 B B S, (3) SEIR 25 RN R
AN R TR NN =i 0 2l | DR 7 e 4 R 2 IR RS R N
SA JEEE SA 54 SA, il ARYE =& Z ML H G
FIATIHIE,

*3 TSA WEFHEIEMN

ik DUO

- CAST  SACRI CARS TSAGAT (0o CSA - IMA  TARGETs SAW-IM FASA  IPTE SALIANT

g Ak 3 2 2 1 2 2 2 1 2 3 2 2

A=A X2 3 3 3 3 3 2 2 2 3 2 — 3

B EARME 2 2 3 2 2 3 2 1 2 2 — 2

e 3 3 3 3 3 2 1 2 3 1 3 3
BB

5 gf&:ﬁ! I 1 2 3 3 2 2 3 I 2 — 2

3 ARNE 2

?}% EEE 2 3 3 2 1 3 2 3 2 3 2 3

g 5

B ;ésg%ﬁi 2 3 3 3 3 2 2 2 2 2 1 1

I3

% A 2 3 2 1 2 1 2 1 3 2 — 1

7E

W A 3 3 3 2 1 2 2 2 1 3 — 3




% 6 EmAE 4 H AR T ERNE SR G R RS 17
= Fig5itieg 2055-2059.
[9] SCHWARTZ D. Training for situational awareness [ C]//

SCEEXF 12 AR PELE 5 IR A T 1L AT R
AT, SE A A T IR A LBk S R
AT SRR AT T R, LT TR FEA T T
SLORWSEITT i I AT EB B, 93 AN SCE N T5
EARS Ok S R S 45 R AT i B 2 R,
kot 12 FhHEALE SR T A TP PR 4R
PR B BAR AN A R @S B, 5 T
S BN HA T HCZ AR RIS IR Z Ak AT S R R TF
ORI PR S IR PR AR A . R 12 M7 R
A 2R RS 2R R SRR A5 L 2o 3 ST ) DA s o
AN IR A5 AR T S R R N AR s
R AR SR PR S S B DL e Al I T ik
a2 5 I (IO RS20 7 vk P S i o AT
A ) , R FTVER TSA 0 1 A G v 2 3 3
fiti . AHSCE A SRRSO PP R R R 2 T
VAN A — R 1Y UL PPN SRR 5 5 S T
LS e L

[ &% k]
SEUNG WOO LEE, JINKYUN PARK, AR RYUM KIM,
POONG HYUN SEONG. Measuring situation awareness of
operation teams in NPPs using a verbal protocol analysis
[J]. Annals of Nuclear Energy,2012,43.
Frask, KHEMH. LRGP A TERSH . R,
FkGpAIM]. b F AR F RiRAE, 2007.
WOODHOUSE R, WOODHOUSE R A. Navigation errors
in relation to controlled flight into terrain ( CFIT)
accidents[ C]//Proceedings of the 8th International Sym-
s.n. ],1995.

ENDSLEY M R. A taxonomy of situation awareness errors

posium on Aviation Psychology. Columbus: [

[ C]//Western European Association of Aviation Psychol-
ogy 21st Conference. Dublin,Ireland:[s.n. ],1994.
KABER D B, ENDSLEY M R. Team situation awareness
for process control safety and performance[ J]. Process
Safety Progress,1998,17(1) :43-48.

FEMAE KA, BB, BAFE AT L R% L
HRFROM TSRS ZREART]. BT A FH
A,2017,51(5) :879-889.

BANBURY S, TREMBLAY S. A cognitive approachto
Theory and application [ M ].
London: Routledge ,2004.

KIM S K, PARK J Y, BYUN S N. Crew resource man-

situation awareness :

agement training for improving team performance of opera-
tors in Korean advanced nuclear power plant [ C]//IEEE
International Conference on Industrial Engineering and En-

n. ], 2009,

gineering Management. Hongkong, China; [ s.

[10]

[11]

[12]

[14]

[15]

[17]

[18]

[19]

[20]

The Fifth International Symposium on Aviation Psychology.
Columbia, Ohio:[s.n. ],1991.
JAMIE C, GORMAN, NANCY J, COOKE, JENNIFER

L. WINNER. Measuring team situation awareness in de-
centralized command and control environments[ J]. Er-
gonomics,2006,49(12-13).

GORMAN J C, COOKE N J, PEDERSON H K, et al.
Coordinated Awareness of Situation by Teams ( CAST) .
Measuring Team Situation Awareness of a Communication
Glitch[J]. Proceedings of the Human Factors and Ergo-
nomics Society Annual Meeting, 2005, 49(3) .274-277.
GEAE KAF BER EAKETIIRGEA B
k()] MREF L ES 14 ,2017,30(6) :
463-468.

Fusfe MLk RFAEE BAR R EiRE
w M EETRERAL[M]. x. P ERT R ER
#,2018:39-42.

DAVID N H, KNUT F, FRODE S, et al. Development
of a situation awareness measure to evaluate advanced a-
larm systems in nuclear power plant control rooms[ J].
Ergonomics,1995,38(11) :2398-2413.

ENDSLEY M R. Situation awareness in dynamic human
decision making: measurement [ J ]. Human Factors,
1995, 37. 65-84.

ENDSLEY M R. Toward a theory of situation awareness
in Dynamic systems[ J]. Human Factors,1995, 37(1) .
32-64.

MCGUINNESS B, FOY J L. CARS (Crew Awareness
Rating Scale) : A subjective tool for situational awareness
assessment. A Subjective measure of SA: the Crew Aware-
ness Rating Scale (CARS) [ R]//Human performance,
situation awareness and automation conference proceed-
ings, October 16-19,1999, Savannah, GA.
MCGUINNESS B, EBBAGE L. Assessing human factors
in command and control : Workload and situational aware-
ness metrics| C]. Monterey: Paper presented at the Com-
mand and Control Research and Technology Symposium,
2001, 39-55.

BRETON R, TREMBLAY S, BANBURY S. Measurement
of individual and team situation awareness: A critical eval-
uation of the available metrics and tools and their appli-
cability to command and control environments [ R]. De-
fence R&D Canada-Valcartier, Technical Report DRDC
Valcartier TR 2003-283.

BRETON R, ROUSSEAU R. Situation Awareness Areview
of the concept and its measurement [ R]. DRDC Valcartier
TR 2001-220.



18 4K F FAR (LA IR) 2019 4

[21] MCGUINNESS B, SYSTEMS B. Quantitative Analysis operation; A technical pilot study[ R]. Paper presented

of Situational Awareness ( QUASA ) : Applying Signal at the Proceeding of the Fourth International Symposium
Detection Theory to True/False Probes and Self-Ratings on Aviation Psychology, Savannah, Georgia,2000.

[M]. Command and Control Research and Technology [26] HELMREICH R L, FOUSHEE H C. Why crew resource

Symposium, 2004. management? Empirical and theoretical bases of human

[22] GAWRON V J. Human performance, workload, and situa- factors training in aviation[ C]//E. L. Weiner B G Kanki,
tional awareness measures handbook[ M]. CRC Press, 2008. and R C Helmreich. Cockpit resource management, 1993

[23] MICHAEL S CROZIER, HEATHER Y TING, DARRELL 3-45.

C BOONE, et al. O’ Regan, Nathalie Bandrauk, Andrew [27] ADAMS S. Practical considerations for measuring Situa-
Furey, Cynthia Squires, Joanne Hapgood, Michael P. tional Awareness[ C]. Proceedings for the Third Annual
Hogan. Use of Human Patient Simulation and Validation of Symposium and Exhibition on Situational Awareness in
the Team Situation Awareness Global Assessment Tech- the Tactical Air Environment, 1998 :157-164.

nique (TSAGAT): A Multidisciplinary Team Assessment [28] BANBURY S, HOWES A. Development of generic meth-
Tool in Trauma Education[ J]. Journal of Surgical Educa- odologies for the evaluation of collaborative technologies
tion,2015,72(1). [R]. DERA Technical Report,2001,005-2927.

[24] MOSIER K L, CHIDESTSER T R. Situation assessment [29] FINK A A, MAJOR D A. Mesuring team situation aware-
and Situation Awareness in a team setting [ C ]//Y. ness: A comparison of three techniques[ C]. Paper pres-
Queinnec and F. Daniellou. Designing for Everyone, 1991 ented at the Proceeding of the Fourth International Sym-
798-800. posium on Aviation Psychology ,Savannah , Georgia,2000.

[25] ANDERSEN H H K., HAULAND G. Mesuring team [30] Zmsiz skh, TR HERXARRE>HFERE
situation awareness of reactor operators during normal WAFR[]]. AT EF,2009,15(1) :44-47.

Comparative Analysis of Experimental Methods for Team
Situational Awareness Measurement
LI Peng-cheng, JIN Xiao'
( University of South China, Hengyang 421001, China)
Abstract: In order to comprehensively analyze and evaluate the advantages and disadvantages of the team situational awareness

measurement methods, this article focuses on the four main methods of the team situational awareness measurement method, including
CAST, SACRI, CARS and TSAGAT assessment technology for situational awareness. Further, multiple evaluation criteria were set up
from the method itself, method measurement process and results, so as to evaluate the 12 situational awareness measurement methods.
The results show that the 12 measurement methods have their own characteristics, but the established evaluation criteria can identify the
advantages and disadvantages of the method, and it is convenient for the experiment setup personnel to select the appropriate measure-
ment method or combination experiment according to the actual conditions such as measurement requirements and experimental environ-
ment, provide ideas and suggestions for the development of the new nuclear power plant team situational awareness measurement meth-

od.

Key words: digital nuclear power plant; team situational awareness; measurement method; evaluation criteria



