2013, Vol. 21, No. 12, 2136-2143
Advances in Psychological Science DOI: 10.3724/SP.J.1042.2013.02136

I

FR=Silnbuk el 0 Mo el vAl

3

( , 730070)

ANE A B F ot it d, AT HEEMNGRICI L2 Bh, LHEFL0MRARRT 69—
NEZFEE. BERALERAEAFHRARIAS, Bt TR P ZAEE ERIE, st EIOEFE LI
BEAZEERER 22, X223 TLEARFNRE . MXAATENF T ot IRFALLCEAENE
A, AYAEEFELOAREE. HRFIF. RAARRESTNEF oL T2 P OELRF. M
PRI R REI BN . AT TN EIE, ABRBEFE I s T fe AR E IR L.

AR HF 4, AR, ZFH

B842

1 51§ Rensink
(2000) ,
(scene sketch)
(scene structure)

, (Fei-Fei,
(scene schema) ,
lyer, Koch, & Perona, 2007) ,
; ! Davenport (2007)
80%~90% ( , (2010)
, , 2006; , , 2008) .
( , , , 2008) Chun
, ' (2003) (2009)
d ; , Potter
; ' (1976) Renninger  Malik (2004)
( , , 2012)
: 2013-05-02 '
* (10YJCXLX019) ’
(13CSHO074)
(1001B-04) (Melcher, 2006; Brady, Konkle, & Alvarez, 20009;
, E-mail: kangyan313@126.com Konkle, Brady, Alvarez, & Oliva, 2010a, 2010b);

2136



12 : 2137

240 ms, 80 ms
(Hollingworth, 2006a, 2009; Castelhano &
Henderson, 2005) , 920 ,
Simons  Levin (1998)
, Horowitz ~ Wolfe (1998)
(amnesic-search model),

) ’ ’

(change blindness) ,

) ’

) (Irwin,1996; Rensink et
, al.,1997; Simons & Levin,1998)
22 FidlZFEER

2 EEMERENZHFR: TUES ( Horowttz ot
Tz (1998) (amnesic-search
model) ,
« , , 2007)
(Buswell, 1935; Fei-Fei et al., , Horowitz ~ Wolfe (1998)
2007) , , ,
, 111 ms ,
, T , 8 12 16
, 0° 90° 180° 270°
(change detection paradigm) (flicker
paradigm) ( , 2009), )

) 1

) , L,

21 TEUXR c
90 , Simons  Levin (1998)

’ ’

, (stimulus frame), ;

Rensink, O'Regan  Clark ,
(1997) ,



2138

21

3 ERMREIERMMIICZNT

31 ARBIARZSHERRFIE

(Saad & Silvanto, 2013) Hollingworth (2004,
2006b) ,
(visible persistence)
(informational persistence)
(visual short-term memory)
(visual long-term memory) ; ,

5 %k B2
s

311 MREBMESEY

i

130 ms

“ ”
) )

150 ms 300
ms (Irwin & Yeomans, 1986),

)

3.1.2 MEERHEI

(McKeefry, Burton, & Vakrou, 2007; Pavan,
Langgartner, & Greenlee, 2013)
, (Irwin, 1996; Matsukura &
Hollingworth, 2011), 3~4 ,
1-2 (Alvarez & Cavanagh, 2004); ,

(Hollingworth, 2004) ,

(Richard, Luck, & Hollingworth, 2008; Hollingworth,
Richard, & Luck, 2008)

3.1.3 MEKAEHEIZ

(Brady, Konkle, & Alvarez, 2011) ,

(Brady, Konkle, Alvarez, & Oliva, 2008;
Hollingworth, 2004)

(Konkle et al., 2010b) ,
(Hollingworth,
2004, 2005, 2007),
(Woodman & Chun,

3.2 FEMEEEPMMEIZTZTMI

Hollingworth
Henderson (2002) ,

321 ZTUBARSEEWTURRREL

(Irwin, 1996; Rensink et



12 2139
al.,1997; Simons & Levin, 1998) Simon, ,
Chabris, Schnur  Levin (2002) , ; )
( ) , ;
«C ) ,
, 8 ( ) ,
) : (2°
( ) ), :
( )
2~3 )
, 322 BRURHZESEEER
, , Horowitz

(Hollingworth & Henderson, 2002;
Hollingworth, 2004)

“ " ou ” (
“«

(Hollingworth & Henderson,2004) ,

, , 2009)

, McConkie
(1991) , 25%
80% (Hollingworth,

2006b); Simons  Levin (1998)

( 50% )

(error-free change detection) ;

Wolfe (1998)
(memory-free search) ( )
, Wolfe (1999) ,

, Kristjansson (2000)

Horowitz ~ Wolfe (1998)
, 110 ms ,
( T
, Horowitz Wolfe
(1998) ,
1ms ,
Kristjansson (2000) ,
Horowitz ~ Wolfe (1998)
, Peterson,

Kramer, Wang, Irwin  McCarley (2001)



2140 21

Hollingworth (2006a, 2006b, 2009) V&6 Wolfe
(2013) Stigliani, MacEvoy  Epstein(2011) ,
‘ " (diagnostic object)

, Hollingworth (2003) )

10s
, Chun  Jiang (2003)
—_— (contextual cuing) ,
, ) , (global
, context)
; , (the spatial layout),
, (spatial attention) ,
323 EEEIEMREICTT ; , Chun  Jiang (2003)
4 NESRZ
Potter (1976) Renninger ,
Malik (2004) ,
(37-300ms), 90 Horowitz  Wolfe (1998)

Simons  Levin (1998)



12

2141

)
, Kristjansson (2000) ,
Chun  Jiang (2003)

) :

® .

(Birmingham & Kingstone,
2009; Riby & Hancock, 2008; Rayner, 2011)

(Riby & Hancock, 2008;
Birmingham, Cerf, & Adolphs, 2011) ,

(4) Chun Jiang (2003) ,

(explicit memory),

(implicit memory) , )

HE%E, BT, FIEAL (2008). ILING SR A U
BRI BT 5 W SE RN B, 0 £ Ff 30, 16(5), 679-686.

BRI, TE%%, 4y, (2009). AR Ak HIH 1 53 —Thi— 2%
WH. OIFZI R, 17(4), 645-652.

FEIEE, 1% 75, (2008). TS 5t 013 id ML ] R F 5
M. TIIFA S IR(#E 2 F52K), 45(2), 107-111.

FEILLR. (2009). 75 R FE T 117 1A 18 % 55 . T L
SERLIRSC, RHTIE K.

R, FOREE, R, (2009). LA, O
L1728 7, 1(3), 231-235, 240.

MR, VREE, WIMEZE. (2007). HLSE TARICAZAE ML 48 R
AER . O BEEI D FE, 15(5), T54-T60.

HZEA, B, WAESE, Mgk, (2010). stsmse by
PRI T SR O FEFL A, 18(6), 878-886.

EIEF, A% (2012). MREYHT T PR ie— ST
R BRI (pp. 248-252). dbnt: AF#HARAL.

BB, et AR, AR ZE. (2006). RS WL R ER B R
LRIk, AL LFE S A, (12), 118-120.

Alvarez, G. A., & Cavanagh, P. (2004). The capacity of
visual short-term memory is set both by visual information
load and by number of objects. Psychological Science,
15(2), 106-111.

Birmingham, E., Cerf, M., & Adolphs, R. (2011). Comparing
social attention in autism and amygdale lesions: Effects of
stimulus and task condition. Social Neuroscience, 6(5-6),
420-435.

Birmingham, E., & Kingstone, A. (2009). Human social
attention: A new look at past, present, and future
investigations. Annals of the New York Academy of
Sciences, 1156(1), 118-140.

Brady, T. F., Konkle, T., & Alvarez, G. A. (2009).
Compression in visual working memory: Using statistical
regularities to form more efficient memory representations.
Journal of Experimental Psychology: General, 138(4),
487-502.

Brady, T. F., Konkle, T., & Alvarez, G. A. (2011). A review
of visual memory capacity: Beyond individual items and
toward structured representations. Journal of Vision, 11(5),
1-34.

Brady, T. F., Konkle, T., Alvarez, G. A., & Oliva, A. (2008).



2142

21

Visual long-term memory has a massive storage capacity
for object details. Proceedings of the National Academy of
Sciences of the United States of America, 105(38),
14325-14329.

Buswell, G. T. (1935). How people look at pictures (pp.
1-17). Chicago: University Chicago Press.

Castelhano, M. S., & Henderson, J. M. (2005). Incidental
visual memory for objects in scenes. Visual Cognition,
12(6), 1017-1040.

Chun, M. M. (2003). Scene perception and memory. In
Cognitive vision. The psychology of learning and
motivation (vol. 42, pp. 79-108). San Diego, CA, US:
Academic Press.

Chun, M. M., & Jiang, Y. (2003). Implicit, long-term spatial
contextual memory. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 29(2), 224-234.

Davenport, J. L. (2007). Consistency effects between objects
in scenes. Memory & Cognition, 35(3), 393-401.

Fei-Fei, L., lyer, A., Koch, C., & Perona, P. (2007). What do
we perceive in a glance of a real-world scene? Journal of
Vision, 7(1), 1-29.

Hollingworth, A. (2003). Failures of retrieval and
comparison constrain change detection in natural scenes.
Journal of Experimental Psychology: Human Perception
and Performance, 29(2), 388—403.

Hollingworth, A. (2004). Constructing visual representations
of natural scenes: The roles of short- and long-term visual
memory. Journal of Experimental Psychology: Human
Perception and Performance, 30(3), 519-537.

Hollingworth, A. (2005). The relationship between online
visual representation of a scene and long-term scene
memory. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 31(3), 396-411.

Hollingworth, A. (2006a). Scene and position specificity in
visual memory for objects. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 32(1),
58-69.

Hollingworth, A. (2006b). Visual memory for natural scenes:
Evidence from change detection and visual search. Visual
Cognition, 14(4-8), 781-807.

Hollingworth, A. (2007). Object-position binding in visual
memory for natural scenes and object arrays. Journal of
Experimental Psychology:
Performance, 33(1), 31-47.

Hollingworth, A. (2009). Two forms of scene memory guide

Human Perception and

visual search: Memory for scene context and memory for
the binding of target object to scene location. Visual
Cognition, 17(1-2), 273-291.

Hollingworth, A., & Henderson, J. M. (2002). Accurate
visual memory for previously attended objects in natural

scenes. Journal of Experimental Psychology: Human
Perception and Performance, 28(1), 113-136.

Hollingworth, A., & Henderson, J. M. (2004). Sustained
change blindness to incremental scene rotation: A
dissociation between explicit change detection and visual
memory. Perception and Psychophysics, 66, 800-807.

Hollingworth, A., Richard, A. M., & Luck, S. J. (2008).
Understanding the function of visual short-term memory:
Transsaccadic memory, object correspondence, and gaze
correction. Journal of Experimental Psychology: General,
137(1), 163-181.

Horowitz, T. S., & Wolfe, J. M. (1998). Visual search has no
memory. Nature, 394(6693), 575-577.

Irwin, D. E. (1996). Integrating information across saccadic
eye movements. Current Directions in Psychological
Science, 5(3), 94-100.

Irwin, D. E., & Yeomans, J. M. (1986). Sensory registration
and informational persistence. Journal of Experimental
Psychology: Human Perception and Performance, 12(3),
343-360.

Konkle, T., Brady, T. F., Alvarez, G. A., & Oliva, A.
(2010a). Conceptual distinctiveness supports detailed
visual long-term memory for real-world objects. Journal
of Experimental Psychology: General, 139(3), 558-578.

Konkle, T., Brady, T. F., Alvarez, G. A., & Oliva, A.
(2010b). Scene memory is more detailed than you think:
The role of categories in visual long-term memory.
Psychological Science, 21(11), 1551-1556.

Kristjansson, A. (2000). In search of remembrance: Evidence
for memory in visual search. Psychological Science, 11(4),
328-332.

Matsukura, M., & Hollingworth, A. (2011). Does visual
short-term memory have a high-capacity stage?
Psychonomic Bulletin & Review, 18(6), 1098-1104.

McConkie, G. W. (1991). Where vision and cognition meet.
Paper presented at the Human Frontier Science Program
workshop on Object and Scene Perception, Leuven,
Belgium.

McKeefry, D. J., Burton, M. P., & Vakrou, C. (2007). Speed
selectivity in visual short term memory for motion. Vision
Research, 47(18), 2418-2425.

Melcher, D. (2006). Accumulation and persistence of
memory for natural scenes. Journal of Vision, 6(1), 8-17.
Pavan, A., Langgartner, D., & Greenlee, M. W. (2013).
Visual short-term memory for global motion revealed by
directional and speed-tuned masking. Neuropsychologia,

51(5), 809-817.

Peterson, M. S, Kramer, A. F., Wang, R. F., Irwin, D. E., &
McCarley, J. S. (2001). Visual search has memory.
Psychological Science, 12(4), 287—-292.



12

2143

Potter, M. C. (1976). Short-term conceptua memory for
pictures. Journal of Experimental Psychology: Human
Learning and Memory, 5(2), 509-522.

Rayner, K. (2011). Cognitive and cultural influences on eye
movements during reading and scene perception. Studies
of Psychology and Behavior, 9(1), 2—7.

Renninger, L. W., & Malik, J. (2004). When is scene
identification just texture recognition? Vision Research,
44, 2301-2311.

Rensink, R. A. (2000). The dynamic representation of scenes.

Visual Cognition, 7(1-3), 17-42.

Rensink, R. A., O'Regan, J. K., & Clark, J. J. (1997). To see
or not to see: The need for attention to perceive changesin
scenes. Psychological Science, 8(5), 368-373.

Riby, D. M., & Hancock, P. J. B. (2008). Viewing it
differently: Social scene perception in Williams syndrome
and Autism. Neuropsychologia, 46(11), 2855—2860.

Richard, A. M., Luck, S. J, & Hollingworth, A. (2008).

Establishing object correspondence across eye movements:

Flexible use of spatiotemporal and surface feature
information. Visual Cognition, 109(1), 66-88.

Saad, E., & Silvanto, J. (2013). How visual short-term
memory maintenance modulates the encoding of external
input: Evidence from concurrent visual adaptation and
TMS. Neurolmage, 72, 243-251.

Simons, D. J., Chabris, C. F., Schnur, T., & Levin, D. T.
(2002). Evidence for preserved representations in change
blindness. Consciousness and Cognition, 11, 78-97.

Simons, D. J, & Levin, D. T. (1998). Failure to detect
changes to people during a real-world interaction.
Psychonomic Bulletin & Review, 5(4), 644—649.

Stigliani, A., MacEvoy, S., & Epstein, R. (2011). Diagnostic
objects facilitate scene categorization. Journal of Vision,
11(11), 1109.

Wolfe, J. M. (1999). Inattentional amnesia In V. Coltheart (Ed.),
Fleeting memories (71-94). Cambridge, MA: MIT Press.

Woodman, G. F., & Chun, M. M. (2006). The role of
working memory and long-term memory in visual search.
Visual Cognition, 14(4-8), 808—830.

Vo, M. L. -H., & Wolfe, J. M. (2013). The interplay of
episodic and semantic memory in guiding repeated search
in scenes. Cognition, 126(2), 198-212.

Visual Memory in the Process of Scene Perception

KANG Tinghu; FAN Xiaoyan
(School of Psychology, Northwest Normal University, Lanzhou 730070, China)

Abstract: It was a key issue how people did get and store information during scene perception, but there
were debates whether visual memory existed and affected scene perception. Earlier studies believed that
visual representations were impoverished in the process of scene perception, and visual memory systems did
not accumulate scene information which had been searched. However, related researches showed that visual
memory affected visual searching and scene learning, which indicated visual memory systems played
important roles in the scene perception. Future research should focus on information acquisition, the
interaction of different visual memory stores in the process of scene perception, as well as explicit and
implicit learning for scenes.
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