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eIX|ntet, M27H M1=

FoR HE BE AL 4H02 A2Y & g WaE Lot 4
2 Frhe A Ui AlgEe] Al EAY A#AHoz & F itk o]
23 d4e Addgog ol AS W3l Y (change blindness)©] 23 8FCHHakoda,

Tsuzuki, Kawabata, & Hagiwara, 2010/2011). =d3l 08 F A = 3 Ao dFET

ge] AAL S FAT F WE BHoR T 4L A BT wae
$22 Bohfle Zo] oyt AT o Yol WaHUEA elFe BAE
P ANE Aol WS AT WA 9T & ek ol Aol Fu

W32 olalgl=d Folo ddte] =931 FES & 4 9THHenderson &

Hollingworth, 2003; Rensink, 2002).
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ek AL JRADAGoE Folsh A, o4 2e golFe] T
Bgel FIE 71%eln st AZAY e ABH D AEHOE o] FolA]]
o] 943 F9g P hre} Te] A4 gk T Ay Auyow
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Qsto] o 43} Fol 2 Z&oto] AMESl7| % @ ThEriksen, 1960). AW FF2
(inattentional blindness)@ 3}l Fo] 7kl A Fl(attention blink) 5
S o4je] e A% AAFAS BEde A stk
2010). Koch(2012/2014)& T3l Fo& $HLS HH = AHBS Melsty 1o u}
o PEees she Ao AR w245 9ae PR old W o4
e} Boshs wAAel elB uels] oS A7, Aw, A, 18, A
94 5 o2l b FeE we BeAe e 94 A A 9
dl 2 AFelMe oo FEE AlAA AR Foletal(Crick, 1994/2015), H
FAzez AR 247 Ban A4 a9l WoE ARATE A%tn
Qe Hgoz dFaAnA AR
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Koch} Touchiva2007) A5 Aelele 4 Feloh o4 §50 we}
ERSUA AEA Qohe 240 slsdla BAd QB + e o4
(attention without consciousness)oll T3l AFsIATE ol & EH A2 2L L3
ofgf oA e A% A F5 FAA My & F= ST

Z 4 A Bussche, Hughes, Humbeeck, & Reynvoet, 2010; Faivre & Kouider, 2011,
Kiefer & Martens, 2010; Montaser & Rajimehr, 2004; Naccache, Blandin, & Dehaene,
2002; Shin, Stolte, & Chong, 2009).

A=A = T de A dFe FFY, A (backward masking),
ZYA] AA(flash suppression, FS), A5 ZA] A (continuous flash suppression, CFS)
5o S ALgEte] 28] Skt Gobbini, Gors, Halchenko, Hughes, & Cipolli,
2013; Moors, Wagemans, & Lee, 2014; Sheinberg & Logothetis, 1997; Wilke, Logothetis,
& Leopold, 2003; Yang & Yeh, 2011). FS 71Al& A|ZA 2zl (perceptual illusions) & 7
= o] &e Zor ARAA AXEHE TG w2 AAAES B ES
ot o217, WA A AZAE dGE dAFskedl FE OAFEEI THKoch,
2004). 2 S Ag A7 AR EAR o] Frob FASEy] ofH i APl A
43t Aol wWEt} o]21gt o] & Tsuchiya®t Koch(2005)E FS 7|A1S 433}
o crs 71AE FAsAh e BET AFE JAlshs F=rk | Ala A4
e g e A&HEY s ZAle & & vl A AAASE AAsta bE
% o mza d&5H0 7 Halstes BEralot H U(mondrian pattern)S A A 5Fo]
BAQ ATl AAEA] FEF AAGTh T AFRES 3 F ol AAE
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D BES AE ars AXol AgHTh WGHE 29 L7l T B SHPi
Mondriany©] 243 $HHL Aol ARG 4FS fAele] BEeS AHlom
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E AL AT Jiang 52006 CFS A S Faf oHA] &= YAAAS
AAE W, A3 ZAribEe] o]l ARl FoE 7]gola B ARl Fo
! © Ae gleta gAHoR AAHA ge Al A5 Qs
HEAle] 2ol 24 2§ e AL TESN

B AFgNE s @S ] fste] dPATelA T2 AMEE da3
g3 2UH, ALYAE HAE7I7E dalste] AntEED PF JFEEE(google
cardboard)E AHE3ITE AE 1194 A2 A 7712 Agsle] H8E CFS
Aol AAE AFE AAH R F79] JAlsheA] Dot AF 12004 =

o

3]
=
o] oJxA o7 X 7ER| FrlE WM B ZEE] Fo

2 Qpel 3 Bl WE 9A 2904 49 sxd] He T A A

g S FelalE AHolATth Koch2012/2014)= Ao =S A ¢J3 v
H| x| = £ 7

g
A5 FAstE HeR dlF 2”19 et HA| ¢ vjAe g8 2T
T v sglth & Ao Ad 20X e ol W s @& AHSte]
Fojeb ofAo] Adetd @M= o4 o] Add @MASE AAet |
s} g2 A Y] AAE vluweto] oo g3t A7 lskglon, o4
Aol Adtd @M=} odn Forh B SAlE 23l wEt 22 A
o] 2as vlaste] Fol9 5y A7]E g9 = HAe T

g APAFA crs @ds FTE o AR daag 55
TUE, g 3, o<t EEE ASE ANE F e dAAE
(Gobbini et al., 2013; Sklar et al., 2012; Tsuchiya & Koch, 2005). & <+
V7R F2 JtERES ~AntEZS ARSIl o2 AY 1194 SEE CFS

2) HMDE o] &3te] <fetel]l zb2t thE A52 AAlste WH2 o dPAFoA AHE-
%) 9 thAlsius, & Munhall, 2013; Huang, Baker, & Hess, 2012; Salomon, Lim, Herbelin,
Hesselmann, & Blanke, 2013; Salomon et al., 2015).
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gol GA AANE AFE RS HALTE FAG AAE derREA Dol
EDS
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o 72 7lEREd s 2FAE 2 mm HFH AZE GRS HolEs
ARgste] vl sttt AP A WSS Java® AZE =R
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2 Bk 7)BE BT-6460S AHEate] 3815




QIX|st M27H M1=
Mz

QPAFE 371 aRew ndelsh g, el S2E ALEASAT. Adobe
Photoshop CS 6= AF&-3le] A= 3oz A2lsla tH|E 40%%2 A3
oh3) E3F 7H-AIQE £ BE(gaussian blur filenE 4-8-sto] 73RS S8

NeAE o agdolel AN TRATE DE 25 x 25 ol ZHEE
2ZYolet AAJTIAL hALele] ARl 95 em® ST ARFA A
Zoget slH-& Stein, Hebar 18]I Sterzer2011)2] ATollA] AFRH AL

AASGom Wy, 2%, e, =, BF 4% 5 e7b A4

K A =S

t
-
o
1

(O 2) g 1-10] AZE AYA=F0 2=2(eh Afm.

R aAl

Tsuchiya®t Koch(2005)2] A@AAE FAete] AREatth. A8 AT, 64
d, 2udet dds FAAE, FA dd AR e Ao el
ASAAAIZE (28 3)0] A Ak Aol AAEH AR A A ES
ANst] BEejol hdS A9stn ofd 2AEA Y ArFolgE Ho|d ZA]
zHo] 2~ 715 EeA WSS Sl the sHdA e Rt e
ABI=E SAIR = 1000 ms E}F AAIRE F F<te] =]l a4t

3) CESAAE AFE3F AFollA Sklar(2012)52 FAAZY] tH|E 50% %, Tsuchiya®t Koch
(2005 30~60%% ZAste] AN AT AE 1A E o]& Fuste] 2¥AF] o
H| 2 4o%& A48t
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=< HAU 3% T AASATE Hte] AAE B=
< HHe A A 1000 ms EoF AR O
=)

i
WHE BAATE A3t
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2902~ 715 FEH A AlFge] FRHW FAF HHE 300 ms A 3H AA]
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76124tk AA AFATIAL 83 2218 F 2A8E AP 38 Bt
XF?J ANE A8 dolrtglA] Ratdon 71 W] APATS ot A9

3429tk 3 WAR A 7o Hit AN 9492 A F AAR A
gPor 7o Hd AAAEE 57422 F 7 ko] H AR zpelE B
FoHA1) = 239, p < .0361. °l21d HL cps 4ol g A /57 A4
AA A7t G vH = Aoz AZE s @4l v wEE5E 25902

JAAIREe] Fol e A%S Ve ARk 2ke] WF A

dag AFE} ALAAES AHLste] Ak da2 AEe Tsuchiya®t
Koch(2005)9] AAFelA = dEA= i JAAe] 56025 oM Xd_zﬂ 2720 Z
40A1 80 180.0% o] o & AFRIA AL A &E AT AE 119 Ao} vl
3 Hote ul, AHEE A= AolE mEgti AnfEER P2 JFEEHEE AL
gato] A& AR APATFt Akl A5A4S AT & F Aok

A E 1-2

A 1208 AREEY T2 JlERES ARl AR cis AXE B9
oA FA] Y AFo] BMEAM FAE T = JEA LolRUT) Hsich, Colas 1
2]al Kanwisher(2011)9] A&S Adsom H|o44 @ s e 2 HEd 2

Hog ]"] 0]'0% 73 A 2 B A (ewo-alternative forced choice task)S o] MR &
x|

AxTe] Zdo] guy £UYE ARWATL 2uol s A2
A
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Mz

SAARE S AAE W SRS ZFH I A (gabor parch))E AFESFIITE 7HH o
29l A7]1E 05 X 0.5 ame| FEFIEFEE 0.07 cycles/pixel olth, (¥ 49} o]
F 20709 7HHA S dMAESR ] A= 1270 AEAIAIAM 27
471 9300 MAHAT A% AHoz 47 Hlel AN S Aoz e
Sk ez AR A F hE MR dola 9hE 2308
Debigleh BASE RSl SRS ANANE ARG Ee ARG
215" 710l AXetglen AL o w Asiity. ymA Apeke @Azt
ZolA AHEE AT LA Bed AEe A LA e AT 5Y

SHAth
o

APAAE Hsich 5012 AFLEE AeAT AP AAE, A, &

5) MR E Bt ol FE ERHI 933 |2 vEHE duE AUy AR}
Agdse Az wgsi veshe 54% Ay thGoldstein, 2007/2007). g
Z54971 yehlie U918 2&ste] A3 E 98 & gtk
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=R
(100 ms (1900 ms)

7I2{e & u4)|)

i P

TR A=

(25 ms)

H|EtE =

Bl =2

(T8 4) &8 1-29 HAL CMAS HAICHAIA, Zteto] 2=2|h HEHE 100 ms 7H
o= WHoto] 2% S MAlstlend 2etof 20742] sELS JHHIIX|IE MAISIICE 7
x| & 1VHs wWrHez UoX|ls EFMoZ FASH] WZH JHHmix|ol AEXTIALS
FO7t PEETE o3t Ch22E 250 ms 3¢ ¢l StHE HAE Fol, MEISHA| ¢t
AoME AlAIYE e gAAEESZ 1.6 ° 72018 sageEe| 2|M JHHIiX|E 25 ms
Seh MAlsict, Efgh ZA0IM DHAI=2| MAIfIRlE TMZ HAIE W2 THHIR|7} |
AlE 2RIt S5, BIENE ZHOIME W7 THHTix|ZF HAIE fix|e SE2Hol| HA|

ZQict. AETIAIAIE DFAS0| MAIE o ZHHEiR| 7|27 |7t AALEeR JI20ME

[=}
Z2os X 718 21 SRS JI201ME dRole 771§ T2TE RAlSHICE

MRS, B g, AAAS AR FAEACH AEe] A AFAAARE
a9 4o AUk Ago] AR AAES Tl APRTIAA ZA| A}
ol AAE W MR 7]1&7]9] Wi |

ARE Afde X71& T2 MARFECR 7HE Afde z7E
255 It s s Ftd] =2k slHS 100 ms vl o2 HH S
2 WAt 2000 ms B+ A|AIEF
Bt} 100 ms = AXNEES 238t 1900 ms F<F AASHAS T
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T GAAE AAAIZEE 1000 ms RATE FAISE] AAE ZE=2]et HEH- 100ms
E}E} o0& e wAste] AR H XA Tz oA B A A|A|
d /e E 2zt fEEg 100ms %71] ANEES 28t s
Aetell Wt A =0l 300ms EF AAE Fol Bl SHE s00ms S AIABA
Ao 2 WsE & 2SS 500ms Fet AAISt AE R | HE vk

e Foll AgE TR AP 9% Yl SAT A P

g

H| Al ek oF H|A oF

\
SRS |
(1000 ms) | \

\
EEECPYEA
(300ms) |

\

ul 5o
(500 ms)

EEE S
(500 ms)

O|AIX| EhM =

A &5

(8 b) ae 29| ZAL SMX= HMACHAM, 2=2(9 TiEH2 100 ms 2tz A|st

0 1= S MAGICE. SHMZEHME FAIt| 2=2|ot miEint 8| PAtol| Bl StHS H|

AlstRict. HI2IMA SMZEZoIME PAIRl ==2(Qt TR H|PAt] THHuXIE FAlSH

o oIMA chMZZoME Aetof Z7MHuiX|E AMAlStRlct cl2ez @t & A= 300

ms ¢ HMAlst gl 3HE 500 ms =2 MASIICE OX|Uez Hat = X=g 500
5t

1 ASETIAe| J|RE gEE w2 2o AlE SESINC
AA

%/‘WWZ:@(EXHEH vs. HIO A2 @2 v 4 A T2 9@
Qlojlem, FARt=o] Mst2ACAS S vs. MSRle)H FAR=9] A2
(E‘r% vs. HIEF)S T @A W wQlql EdAE
%%7}1} 30”*—8— A 7 230 1084 A =L

3t
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AT A2 whe egE 20483 Ve 0xdon T
g e wE B e ANS A £ 5 @ 2ol FHdew A
Ak ER, MSA AN FHE ANITD AP HAe] Fdow A
Zo) Wg oRE o2 5 Jon Bkl HoAA BAZAT Ad Bz
Ae) WG ABINE BHE AT

_H_l 3R mlo

2 3

AY 2N BAAT A frg 223 Wal IAIAE Asken e
e 270 97 PR T2 <E 1> AN
(F 1) =21 ofHd B detrel EEQAH%)
A A A A A= LA A=
JAIA] A A}F A 2= A azoq
z2 ke ] Ax =
kIR 48.0 5.2
vl
Lika ey 87.0 25
Bt 66.0 3.7
H] 2] 21 A W39l e
v el 8.0 4.
o 125 5 5
WS 91.0 23
o Wjele Bl 84.5 5.0
o] ald S
v el 29. 6.
e 1eHd 9.5 7
el S 91.5 33

(]

ARAY $AFFE tedt 2k A, 4P BT PREE FAZA
APl 5oll A 48%, <218 @ zzle] BldxzdolA 845%2 YERSTE FARE A
Ask As 97 BAE AT Lamme00he] ATFANAE B ANEA B
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eIX|ntet, M27H M1=

wo] B FEE7} 6029 TM7F AAEHAE Wele A 100%l Bkt
T3 Lamme(2009)9] A= A5 JErE sAdd vsl, A 20lx= 470€]
AFE M AE 12d o A 29 FA7F APATETG B A dolud
wolokn Akatich

A, BAXA-RSUE, voAd DAsgl s Ee, oA ©A gl
G927 b BAEA Adtdd @MAA] 2 WE FEIHR2, 27) = 1739, p
<0017} FemlEtdth@a®d 6 ). v gan, SA2A-8989087 vl
A AR EE S Plugds o Fore Aol EATHA27) = 291, p =
0071 BA 280157 o4 A T RSl B e vadle o fove
ol HTHA27) = -5.90, p < .001% H|&AA TA- SIS T o214 ThAl-

SIS Hugds W= fFofrld 2o]E BEATHA27) = -2.99, p = .006].
olf gt A= WA d w7t AAlEo] ¥l @A o] F3E F les U
BRItk AlA4H o2 AZEA] ek o)A T ool FAElo] Sith whEbA
XA @A AN EE 203 BlnE o, veAd wxze A W g2 A
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(Abstract)

The Effect of Invisible Cue on Change Detection

Performance: using Continuous Flash Suppression

Hyeonggyu Park Shinchul Byoun Ho-Wan Kwak
Kyungpook National University

The present study investigated the effect size of attention and consciousness on change detection.
We confirmed the effect size of consciousness by comparing the condition which combined attention
and consciousness and the condition of attention without consciousness. Then, we confirmed the effect
size of attention by comparing the condition of attention without consciousness and the control
condition which excluded attention and consciousness. For this purpose, change detection task and
continuous flash suppression (CFS) were used. CFS renders a highly visible image invisible. In CFS,
one eye is presented with a static stimulus, while the other eye is presented with a series of rapidly
changing stimuli, such as mondrian patterns. The result is that the static stimulus becomes suppressed
from conscious awareness by the stimuli presented in the other eye. We used a customized device
with smartphone and google cardboard instead of stereoscope to trigger CFS. In Experiment 1-1, we
reenacted some study to validate our experimental setup. Our experimental setup produced the
duration of stimulus suppression that were similar to those of preceding research. In Experiment 1-2,
we reenacted a study for attention without consciousness using an customized device. The results
showed that attention without consciousness more strongly work as a cue. We think that it is
reasonable to use CES treatment employing smartphone and google cardboard for a follow-up study.
In Experiment 2, when performing the change detection task, we measured the effect size of
consciousness and attention by manipulating the consciousness level of cue. We used the method in
which everything but the variable of interest kept being fixed. That way, the difference this
independent variable makes to the action of the entire system can be isolated. We found that there
was significant difference of correct response rate on change detection performance among different
consciousness level of cue. In this study, we investigated that not only the role of attention and

consciousness were different also we were able to estimated the effect size.

Key words : attention, consciousness, continuous flash suppression, change detection
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