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Understanding the Experience of Visual Change Detection Based on the

Experience of a Sensory Conflict Evoked by a Binocular Rivalry
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Abstract

The present study aimed to understand the sensory characteristic of change detection by comparing the experience
of detecting a salient visual change against the experience of detecting a sensory conflict evoked by a binocular
mismatch. In Experiment 1, we used the change detection task where 2, 4, or 6 items were short-term remembered
in visual working memory and were compared with following test items. The half of change-present trials were
manipulated to elicit a binocular rivalry on the test item with the change by way of monocular inputs across the
eyes. The results showed that change detection accuracy without the rivalry manipulation declined evidently as the
display setsize increased whereas no such setsize effect was observed with the rivalry manipulation. Experiment 2
tested search efficiency for the search array where the target was designated as an item with the rivalry
manipulation, and found the search was very efficient regardless of the rivalry manipulation. The results of
Experiment 1 and 2 showed that when the given memory load varies, the experience of detecting a salient visual
change become similar to the experience of detecting a sensory conflict by a binocular rivalry.

Key words : visual change, binocular rivalry, sensory conflict, change detection

2 o

B oApE Aol wAlsls @A A7 dsjel U@ BA AT FRTe] ZaAld 27 Azl g
97 ARS 45 MEFORA WSEA AP 22 B4 U@ ol E AEsAUTh oF S, ¥ 1914
2,4, 6700 FES BI5A @ F Holo] AAHE AARER HLE LTEE WagA FA7t AL
Atk DA AHEA A F AZH Wk B QB ARl NE AAFE 5 ASE oprlale @ E]
= ol 22 92 Fol A2 T §%o] AN HE GRS AA AT AW A, At AT AR HA
e A FE N5 Zotel o2 WEEA Aswe] Bye 7as B23E W kel Aol AXB A4S ol
@ 2 N5 B BREA QolTh A 20045 FF AFE 4,8 1612 Gt B 0G F GAAY
* o] =22 20139 SYUEy A7 F Aol o RAY
t WA AFA (TG A At e A gtat, 1A ® A7 A Ay

Email: jshyun@cau.ac.kr
TEL: 02-820-5128
Fax: 02-816-5124



o] ZHste A Ao AT £H T i G 2edE ST 2, FAAET AA FFl aA
o] gao] mjg- BL&HQ Zlo] FAFUTE A 13} 29] A= Aloke] @A Hste] thet @A AR 7] R
wol Sl et Aol webd s FAAT ATl Zdste A el did g AdH fAE THe S
A AR
FR0] : AIZIT W5l QOB AZE AE, WEEX
1. 91 HiA AT o, HWetgR] AGAA dE s AEA Wt &
AE ol A7 2dA] 52 Aol i A4
NZFRQ 7o) AW Zoe Al sAoan AL AILH A& Y& GA A3 FARE A
Bl A Eo] dEEE Azt AR 7+ BAxe ek A ZIAG =R sl nh dE S0l =Fdhe
et g QNS A mS> Zoe FEe = 0 BAEAC 3 AeH @A = ARER Al
2ol s ettt o= So ZAge] LA 217k FA I WA= A B @A A5l
T oFob -5 (saccadic leap)s "4 EH(retina) O Z Y H T A stE e E olald & AT Wolfe, 1994).

SR LR ES )
D A I -E R CEE S
<

J‘
Sx AAFORH, AT AAHR F o)

A

A5 FHe| 2ol B FA S e8] dotst
o=® d#A AtkIrwin, 1992a).

tEE dEEE HEA g A AFAE
A7} 4 71 (visual working memory)©] BE3HC}
(Irwin, 1992a; Luck & Vogel, 1997; Vogel, Woodman,
& Luck, 2001). AlZH2d7191 el 545 A7387] 91
AP 4o AARZE T3] MIFA FA|(change
detection task)”7} AFE-H tHLuck & Vogel, 1997; Vogel
et al, 2001). L¥HZ 1 WASIEA] AAo A I At

fe e 2 & orr

L
-
3_1

WxE Fo s)elgne
i=]
=

S ANES 7|E ATE, ARG 71 AdE A
Hel zpo] Qe AMEE 7 JEIF vl A&t
(&34, 2009; Hyun et
al,, 2009). 53] o] AFo] o7 <lgk Wste] AJzHH &
Z A (visual geMEEY Sl (simple
feature search) Al ol Al &Z(pop-out)sh= 3E 2 (Wolfe,
1994)2] 7} 3t dAZEA(saliency)oll <HT 7HsAdol
B E

SRR Al A vebbE A ZHE st

ol 7193} 7t AH T BUA A o5 =

saliency)<

rir

i o
o
&
%

Gl A
(binocular rivalry)©] Zst= 724 45
woEA, WstEA Ao gzt
ol & Alwstt FHAEE F well A
7t $detA &= W BA s (Levelt, 1965), &
ol AAE A=) A4 dAE42 wig £93
o2 HyHE v Jdti(Meng & Tong, 2004; Paffen,
Hooge, Benjamins & Hogendoorn, 2011; Paffen, Hessels,
& Stigchel, 2012).
2 Aol e 1A, HEEA] AAllA FARE)
J

3 5
Z WH3lE 2Yste 54 G5 v s
()] o}
A OF

S
WooX ol ol

o

A 12 A% WEHEAAAE AHg Wskh BA
[e)

et 2d FAET Aol WE Bger o



8 JFsde 2AA o8 s 48 194
Foroz #el AYHE B3 5o sdGREe
Aol U @] HHE 27T Folo] o] B
So e GAGEY ANE o o E F /1904
983 D8 AS EET @ §B] YEAE B
=2 e PaTh e 44 A FRol AS 7
F, 0 BB Mg IF ol 4Y R g
HE 9B 442 gYsdth mebA o %
o £ Aol ANHUL ®, 71F Ao YurHl
24 stgA A AT 493 LA FrHLuck &

Vogel, 1997; Vogel et al., 2001).
S, AA A F AR AR SAAE AR

AR B AAGE sl G AT A

=% 2t Al
sttt dE =ol, AR ES] 35 " g o ws
NNAFEEL TL M-S B FEES AAEL
WA e R, oF E o] 7 dEd o
EY YHA FEE2 FdsHAl AAskdt A A4
SRE I GHow dYd FESAME A H
37 gl v g8 & at g dEsddMe A
4 M3 =S AR 63T

HAAGEC etk o3 AT AAE S
HE AEIE AR R kAl sk Zgel
Hla wi- Sold A AdE A 7hsAdel 3
o A CE, FeE ZE AE Aol dAIFE A
A A A" A Heke Rkl A HEtEA] 2]
ol A 2] s} B FdaA vy wHety

=% (Meng & Tong, 2004; Paffe
Oel e E73ta 7)o 71 %%
Tetel] FetElEE Hsle] dEA2 YUl Ao E A5

- B
a
RS
o e
T
m;o
oz -
—
o -
=
01 k.
—"%l\)
t—/

EE AubHoR, watgA Al A AYEs
710] Q7 EE & G Z7td] vl Wit
| g3t} o)E B fe] Wl wWE 7Y

Vogel, 1997; Vogel et al., 2001). w2t A& 1] %
el JE ofefelAe] WstER B FENF S
o] J3Fg W Tl FPAFl Ao B ®
gk olof] we} Wstd 7hsAdol 3l

HA RS AA= g Tk gyt HalE
ZYsty v & et dHAM = HstE Y ekA

A . -
el Sl TIdske AR i "tHluck &
(1)_}_.
P

ro
ol l
N
N
of
ox
o
Ry
_?L
i
Rl
=)
ko
R
(i
ok
lo
(o
i
X
N

[e]
25 23ttt g E B3, o)A Y el W3

(monocular change)’} 2} H FH A Ho|A L, ¥

o 7k el Zehshs 12HA Aol o)s A Aol

(o)
AUWAOE FHE b5l Ak AF 1S F A%
o AME AFA Fel 2@ wagA Ael

211 Mg MAH

A " 20~24A419] tiEA 12
ol Agol Witk NPAE BE YA B
[

)21, A4, 2012). AHAFS Matlabat
Psychophysics toolbox 2 & F o] 3@} =
B 60cm Ag]e 249X LCD XUYE|(Samsung
CM22WS)ol| A A = STt

Figure 19 A& A=3 AatE dAletdh /HE
Aol A, B EAES WA A2 vpgre] siHe] 3}
o] oo ZRE AlZF 10.0° x 10.0° 2712 949 W
o] FAA 1A 100ms FF AAlE 7] gEE]
AgE 7198 itk Z1EgEE] Ao E s wk
A gk gkl HEpal sheA, 3 Eeal
S T A THY Aol AR EUTE 7198Ee] A
71 083 x 083’22 BF Fddon, g=E 71
e HA 20779 AYE FEFE AXHAG 719
o] Atghxl F 900ms®] 719 A A Al ZF Ft W1 sk
o] AAENLH, Folo] 7|3}E A3 N
g ol AArER o ® AAIEAoH I Ape] vt

olo
-9
%o,
[o
o
o ©
N
)
b
|o
fit
>
AL
N,
2
=
B
=
)
S
S
S
E

o ANRE AL A4 AzkEe] AfE 7 A
zo o)z wel AXNHU PR 7]
2o Holo] AAF AAFEEe] s|elgEs
3} 599 A4S HiaT dEAE Boe, s
el 7 B o 7 F g wd mustth
AR A F A AL 71oe B A

o] g ‘W33 F(no-change)’ A1 ] 3 S W (Figure
1A), YA Aytell= Fyds 259 f3 o wet

il
2
o
N
fo



344 AMAM - HFY
Delay
R ) (8) (©
Left eye @ :3\\% @ &\§
4 4
= = 0 [
Right eye 7
= E [

No-change

Memory array
(100ms)

Standard Rivalry

Test array
(100ms)

Figure 1. Trial examples for the stimuli and procedure of Experiment 1. Participants were

asked to remember the colors of squares in the memory array and reported presence or

absence of a color change upon the onset of the test array. Each column for the test arrays

represents (A) No-change, (B) Standard-change, and (C) Rivalry-change condition. Note that
the left and right inputs can switch across trials. The background was colored in black, and

the arrows, which were not present in the actual stimulus display in the experiment, indicate

the changed item(s)
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Figure 2. Proportion of change response of Standard and
Rivalry change condition. The error bars in this chart and
the subsequent chart indicate 95% confident interval
according to Loftus and Masson (1994). (*p < .05)
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Figure 3. Examples of the target-present trials in
Experiment 2. Each row represents (A) Standard, (B)
Rivalry, and (C) Blank-rivalry target condition. Note that
the left and right inputs can switch across trials. The
background was colored in black, and the filled and
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items, or vice versa. Participants were asked to report
whether there is an item that has a different color from
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