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2019), DAL A Y 2838 37 5 EURAE Sl S S0 4 kL,
R on R EATINA . WBURL B A B = 2848t Ab
B, WFFEBOT RS S ST vs. EAT),
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Gao et al., 2013), Ktt, S04 2 BEHEOCACRAE
X% 1] T AL A S

3 SCG 2. Az iR e H ALY

LAl

S 2 PElE B, K Sl Y B E PR s
Sl ) (I /80), T PIRR Az Bl 2k (5% ) 4/ B AT 4),
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W IR 7 5t 5 BRI R 7 3l o M N IC AL SR AR Y 2
TR, BRI 22 A2 A H L (B 2)
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KH G*Power 3.1 AT E AT, FIKS
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(2) Bt

XoF AR AR RN T B 1 S I P SR A T SE o AT, E
Sy 223 WA SR B, 32 sh A [a) Y SER0N
F(1, 29) = 8.09, p = 0.008, 03 = 0.22, iz B [A]
(M = 1642.98) 4 Iz 1 it i 3 = T J8 38 shif el (M =
1583.94), iz shF L& F 200 3%, F(1, 29) = 80.97,
p<0.001, n}=0.74, FEE4L(M = 1770.13) 8 5 iz fif
BEE T HTHM=1456.79), AL AI Y F 500
AR, F(2,58)=1.51,p=0.233,

iz gy i 6] 5 32 3 [ 4R 1) 28 BLARN AN i 2 (UL ]
9A), F(1,29) = 0.91, p= 0.349, B 3Kk 5251k
R AE TN A 35, F(1,29) =2.03, p=0.156, iz
Bt A] S5 AR SR 22 A A 3, F(2, 58) =
2.14, p=0.140, X F Wiz g B XFH2 3 75 W B 75
FARALTE LY B R ) 52 0 7E R [R] 32 B [ 26 Fn AE
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(2003) AW A5, CAZ B 51 ) S B 5 85 B A
o i 57 B MR I R AENKG B2 % V) AH G (Bays et al.,
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LRI o BB A
4 SEEy 3. HEERKOF XS ) E ALY
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WA = Rliz 2l 2k (e 0 B2 1) 2P R e 1 41/
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B 5 G5 PRI 15 55 T S50 T P R 9 Y 1
ORI BT AL ICIZ A i, HE T4 = A2 e R
MEBTL (B 3)0

41 FHik
411 #ik

KH G*Power 3.1 B EFA R, HIME
TR 1R 0.95, FRAERLN 0.25, o KF-2R 0.05, Tt
B RIREAME D 22 N 5558 3 135 36 24 K2EA 9k
W, Hd B 18 4(50%), Fid 19.64 + 2.34 %,
SEE 3 BN S INA S
412 SLBHH

[F 525 1,
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FEH ) ERUY B3, F(2, 70) = 64.24, p< 0.001, 13 =
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EMRMERERTHIEM = 040 EHEHM =
0.42), L5 07 B 3l 25 B A% 1E i 28 2 8] UG i
Z5 ME B s shet, HARM=0.30), HE
(M = 0.38)FIi BB (M = 0.49) A4 TE 5 AKX T
HAFAE R 2S5, FQ2, 70) = 67.16, p < 0.001, 12 =
0.66; 4 EHATIZ I, 72402 AU AR (LRI 1E 7 32
HIR I 22 53 18 3, F(2, 70) = 13.56, p < 0.001, 0} =
0.28, THAEM = 0.77)FIHFLM = 0.80) 1 IE K ik
FRTHAEBIIM = 0.86), 5 HBZEEIH)IE
ez ) JC Il 25 22 5
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(M = 1489.87), 517 B B o)) 2 A 1 S g B 2 [1]
oo E 25, M HITizshnt, A8k AIRER A 1L
R S WL I A5 I 22 53 W 3, F(2, 70) = 5.00, p =
0.009, n2 = 0.13, HI(M = 1301.16) 52 i i i 3
ETFIERM = 1358.10) AL B H(M = 1352.88),
TH S 507 B RS sh 2 AL S o e 22 ) G i 25 22 5+
43 itig

SEHS 3 ZERL R, e TR A ) 4 Y AR AR T
T i 25 o TR R R A, BRI, T
S 3 i T EMGGS sh i B S s e, HEBR MR
P Y R S R R SR AE A A R TRV, PR R O
I () SR 50T 6 32 IR T P TR P T A R 4
F, BEARSZ R TR 3. BbAb, WSR3
. BB, 5 EA B R IS B R A% 8 2
LUCIRTE SR A=

E S, SAUNBEE A KA, S
SREG ) 21 S5 T R 2R B 5 A A B IS AL Y IE
RA BERTE, BN A A R X
Ui B A EE K7 X 32 Bl G AR A A D iy 8 4 4 T
R T BT S5 15 45, Jorh, i B2 g A iy
T T R s 5 A IR v A R A IR B o A
To g, S B R AR A0 1) N A R 2k R Ak g
(Theeuwes, 2010); ML, THRERIFNAL B
BRI gt T AR AT 55 15 55 P A0 T R R
112 FAE fi = (Brockmole & Henderson, 2005),
T 7E = AR 25 1 T 2R U MR T 4 1) AR AR R I 45558

5 Bihig

A 5% R 132 80 7 1] R 25375 A8 10 B A0 Y 5K
55 )5 ¥ (Yao et al., 2019), WBEAF7EIHIS . HELAIAL &
B g = 2 AL I IR 58 38 3 35t ERAE Ry 52 56 41 8,
I3 N ESRAAEA R)Z S (25 1), B Rt
(L5 2)FHER KOF- (SE58 3) 4% T b4 A8 fh g,
W 3 AN SRR R CAZ R AR X 38 B i 1)
HRAREE LRSI o S2 I 1 RN MR )/ ELA T Y
iz B R EE RN, A 1) I (R) 5 AT TP S S AR R
HArAE Ak 5256 2 24 AR A i i 7K P A% 3 S
Kz Shist I, 5056 3 MR 2 4B, )
A2 1 ME 23 0 A SR B M KO SR, WS R B,
12 Bl 7 ] 28 A5 MR B I o 25252 o) e T A A
ek B AR A Ak, $ETHE Sl 3R A i vl % R] 1
R T e B AR AR A K A2 B s [a] (R
T Gt B ) )3 3 A BIR 5 M T2 SR AE 1) 4 oG 1T
GRS E L B ISR KOF O] BE sh A Ak Py TR

T 1 B A3 B A CAZ RAEAG A, i —
HARTHAAXT B AR AR RIS
51 #HREEHPEHhEEMBITHEL . EFEE

BEHES

AW B UE T 428 s B 512 8 5 17 1Y 38
HRON X ARG E MBS, 45 R B, (NAEB 8T
] Je A G A (G ) S5, PR IE B A 23 1 2 R
TACE ML, AT SF T ST A [ B ) O F
FIXTRRE, 45 R TR 1, X RS shal Bk
Ny bR R R, TR R EEAE 5As B 5 ) i R AR
Aok e fm] 52 i AR AR . FEAWESE T, 13
GARAR B B | — AR TAE S5 500y L i B s
AR B 43 05 5 (Rensink, 2002; Yao et al., 2019),
FR 4 vE BRI AL T (Raymond et al., 1992)5 XU BE
JN TR (Chun & Potter, 1995) 71 (1 I 4B 1T
HAs i TN IALE], 1z 2 B2 B0 58 71 4 ] i1k 7]
FERCR T s [a] 4 i T & s s {5 5 5 B bx
ARG 5 (B AT R v 58, dF— 2P0 T 4% 1) Bk
() B B0 TR 3K, T T I ) 3 R S
(Tombu & Seiffert, 2008), i i 3 45 FAE AL
G, X — R IE T R R AEEE U (Simons
& Rensink, 2005), W TX) Tombu #1 Seiffert
(2008)ff 5% i) L fifp—— PR 4l 4L 5 3 o) R (AN LA T
I I AR A6 12 25 5 1 B I 54t i
WUR A B 1% (Abrams & Christ, 2003; Suchow &
Alvarez, 2011; Wallisch et al., 2023), H 4R 1E
FEE TS5 h 75 5 N (s sl 5 n 5828 A 2 3.

TN BN, R R AL g —
FREN T 1 AR R SR . HATSRME T R
RINAFACE Y (B () SR R, i ) S
e E 2SS R s, B ERISHOR 27
iz B R A S R, SRR RS E MO T RE IR TR
e RGN R BB I TR e, I AR
Je 2 AU B R R AR S B s B B AR
(Donaldson & Yamamoto, 2016; Franconeri &
Simons, 2003; AL T 4§, 2010), HjnT. A sh ke
JE e, REMETE—ERRE LdRbro . R
RAVGYZ W R ™, TR R 032 3 55T,
T A B W AT 55 8 S A 2 I RR R LR AL
il (Brockmole & Henderson, 2005; Cole & Kuhn,
2010; Van Pelt et al., 2025)0] RE7E I FI A0 TE B %
T5 s g Asoe M T B, DRI I 3 A2 3138 2 R 2
Wi o T A7 "B % sl S TR A W P B8 2% 1 Y DR B AR
SR, F I TE ff 247 Bt 0 R 1 i Sk 3 R R, AR
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FEHEI, SRR AT BBAS 25 T A8 E] TARIEAZ
X 25 [ A B A U, Sl AL B shn ] ki
i 2 Wb b 5 AR A & T L 4% #5 (Martens, 2011;
Murphy & Andalis, 2013; Tiirkan et al., 2016), {HE
R AR Ak Bt nT BB 55 5 B TR e o, 4%
SR E s 5| & ERE TR, e shs g
M TSR SR TR

52 FEiEzshPIEEEEZBTHER ZIZFE

fERM1EH

SEEY 2 dE T RGEERYNER A AHT Y E B[],
HEL T IEACRAEX 2SR AL E I sE . 45
R, HER AT G b S S TR, AR 4k
PRI IE 0 AL TE o 28 SR BA S HE TR 2.
X R A TE SR 2 S B AT T, SR RS T
i ) T R 3 5k 4 A1 57 % M R A2 R AE RS JE (Bays
et al., 2009; Gao et al., 2013; Martens, 2011), M1
TE—E T LR AR E .

SR, AEAS B, RS S ] i 323500
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36.33%. H. DUt 40y 8 520 00 ety 2 43 B B A A 55 TE Al
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The effects of attention and memory representations on change blindness
during global motion direction transientsin traffic-scene images

REN Ruyue, LIU Yu, LAN Jijun, LI Yuan, YOU Xuqun
(School of Psychology, Shaanxi Normal University, Xi"an 710062, China)

Abstract

Change blindness typically refers to the phenomenon where observers fail to realize and detect changes in
objects or scenes when there is a brief visual interruption, restriction, or disturbance in the visual environment.
This phenomenon is considered a significant contributor to driver human factors errors, posing a serious threat
to public safety. Prior research has often relied on static masking paradigms, which may not adequately reflect
change detection during natural, full-field observation. Furthermore, by focusing on variables tied to a single
cognitive mechanism, prior studies have struggled to examine the roles of attention and memory representations
within a unified framework in complex traffic scenarios. This study aimed to examine how attention and
memory representations affect change blindness in response to sudden shifts in the motion path of traffic-scene
images.

The method of global motion direction transients was adopted to induce change blindness, employing
images of real traffic scenes with different change types as experimental stimuli. The image moved along a
certain path and changed instantaneously either at the moment of turning or at the midpoint of the straight line.
In Experiment 1, a within-participants design was conducted with 2 (movement speed: fast, slow) x 2
(movement path: turning motion, straight motion) x 3 (change type: deletion, addition, location change). Forty
participants were asked to detect the target changes. The results showed that fast motion significantly
exacerbated change blindness solely under turning conditions, but had no significant effect during straight
motion. In Experiment 2, the fast movement speed from Experiment 1 was used, a within-participants design
was adopted, featuring 2 (movement time: long, short) x 2 (movement path: turning motion, straight motion) x 3
(change type: deletion, addition, location change). Thirty participants were requested to detect the target changes.
The results indicated that longer encoding time for memory representations could mitigate change blindness
within a limited scope. In Experiment 3, the fast movement speed was also used, a within-participants design
with 3 (movement path: high-expectation turning motion, low-expectation turning motion, straight motion) x 3
(change type: deletion, addition, location change) was employed. Thirty-six participants were required to detect
the target changes. The results suggested that individuals exhibited better detection performance for target
changes under high-expectation conditions.

The main findings are as follows. (1) Increased movement speed exacerbated change blindness, likely
because it intensified competition for attentional resources when the direction of movement suddenly changed.
However, movement speed needed to interact with other basic visual feature changes to induce change blindness.
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(2) Prolonging movement time, which refers to increasing encoding duration, could alleviate change blindness.
Visual processing time might enhance change detection by improving the precision of scene memory
representations during encoding; however, this effect appeared to be limited. (3) Heightened expectancy levels
reduced change blindness. Individuals’ spatial anticipation of the turning direction likely introduced a response
bias, endogenously modulating the pre-allocation of attention and the effective encoding of memory
representations, thereby improving the quality and efficiency of change detection.

In summary, change blindness in traffic-scene images during global motion direction transients arises from
the interaction between competition for attentional resources and the limited capacity of memory representations.
Expectations may endogenously modulate attentional allocation and the effective encoding of these
representations, thereby influencing the likelihood of change blindness. These findings provide empirical
support for and extend the attention—representation account of change blindness.

Keywords change blindness, visual search, motion-induced blindness (MIB), attention, memory representation



