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How auditory stimuli impact on attentional blink

Ai Nakada'

Abstract: It has been clarified that the visual representation becomes robust by tBy synchronizing visual stimuli and auditory
stimuli in time, the visual representation became robust, and detection and identification of visual targets were enhanced. This also
showed that oversight of the second information (T2) is suppressed by consecutively presented visual information (T1 and T2)
called eye blinks by auditory stimulation. In this research, we aimed to examine the temporal range over which suppression effect
of auditory stimulus extends, and to examine the influence on the blink of attention when changing the presentation timing and
frequency of auditory stimulation using the fast sequential visual presentation paradigm | verified. As a result of the experiment,
suppression of blink of attention was shown only when auditory stimulus was presented at the same time as T2. By suppressing
the presentation frequency of the visual stimulus and the auditory stimulus to T2 within the time interval of T1 and T2 and
presenting the auditory stimulus, suppression of blink of attention was not observed. Significant interaction was observed at the
timing of auditory stimulation presentation and target, and significant interaction was observed in the target and presentation
frequency. Therefore, suppression of blink of attention when auditory stimulus is presented at the same time as T2 In the case of
auditory stimulus presentation during T2, suppression of attentional blink was not seen. Also, from the viewpoint of time, we
examined the relation between the presentation time difference between visual stimuli and auditory stimulus and the suppression
rate of blinking blink. At this time, the inhibition ratio was defined as the ratio of the correct answer rate of T2 to the correct answer
rate of T1 as the inhibition rate. In addition, we set conditions for presenting the auditory stimulus only to the target, conditions for
presenting the monophones that continue to present during the task and the sounds for discriminating them from the auditory
stimulus, and from the viewpoint of the frequency, the auditory stimulus blinks It was verified whether it was suppressed. As a
result, blink of attention was suppressed when continuing to present the auditory stimulus during the task. When consecutive visual
and auditory stimulus sequences were presented at the same time, attention to T2 was supplemented due to increased distinctiveness
due to discrimination sound, suggesting that the correct answer rate of T2 increased. As a result, the blink of attention was
suppressed.
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1. [ZCBHIC

ORI FRIFICE B BRSNS E, e
DEEZVEL T3 EHAHIIRFROICENDO RN
ERFEAETENZ D, THIEFBRENIZ LERTMICZL S
N EEN I THENICIEEEOKERED L I
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DDIFIEST DL —7 v MROREZ1Th® -, £ 0OfE
B ¥ =57y b~ORERITM 70%72 - 7= (Lawlence,1971),
RERIAOISEEE L7 i 2 B35 & L3I IR EECTH 2
TEWPND, 2D XD RiE BEORREY LA DORR & R
LB RBGICERORE B HIT N5,

(1) FEOBWE LT

HEEOBRRE &%, SEHBERGEREIR T (Rapid Serial Visual
Presentation) THE/RINDIHEREOHIZHDIAE T
ZOoDH =7y MiERIELEL D ETDHEE, BfTH—
Zo b (LI T1) o 300 2 UBLIANICIER SN D%k
2=y~ (LIE T2) OREEMETT28EDOZ L TH
%, HEEOB:EEL Brodbent & BroadBent (1987) 24k~ T
LN TLSk, xR ANMEENR TS (Brodbent &
BroadBent, 1987), {EE OB B GuUL, BR AR OE S
U7 4 HTHBESNTRY, WEOHI TITIREHRHO 2
RIZE DR ZEBEORE Ml SN D &V I WMEN X
NTE-,

(2) FATHAR

Olivers et al. ( 2008, 2013) O IIRRMREFEOBRE DA S
S ALEPFHRD DI EAM EEERO X A I v 7 TR
T 5 KRR A FhE Uiz, ZOREH, R BRI & BRI % [F
B R LB AR D T1 OEZERNEL 2V, HEEOB
X N[EIEE S L7z & L7= (Olivers, Van der Stigchel, & Hulleman
(2007; Olivers & Meeter, 2008) , % —7%" v h OFHIZHERH]
WME L TOREEERTAEMEEZROBOFRE LT, £T

T2 & T1 ORNTPF R 1 BHRR S5 Sk (LU lagl) |

WIZIEERNE DS 2 MR S b4 (LU lag2) . % C
5 MR EN D&M (BIRE lagh) . #1212 T2 & [FKRZIE
RTDEMETH -T2, ERITH L, E2F—5 >~ FORENC
AT DHEIRILTOENEERE v FOREZFFSIZ5 9
ERBASE Tz, —F. AR T 25813%E OHEIX
TENHDHZEICE->T T2 % Pinning(TE V8 ) 35 &
D IR B R OTEA D LA AN T,

F 72, Kranczioch (2013) (ZifRE DHHE 25 O LB M
STEMNEWND FIZER LI BHEEEZR GET 2720
LHT A MEZ VT Olivers b D EBRAZ B L7, i 5,
BER RN A T2 ORNCHERR LG E bEEORE BIG 0
BN R bz & s L7z (Kranczioch, 2013), £ D7z,
FERFNRIL S —7 >y M LTT 77—~ OFE BRSO
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Olivers(2008, 2013) & & Kranczioch (2013) &1, B
WA T2 ORNCERRT D ODFEBICERRT 20080 )
AA IV TICHERES T IEBRORE N EORERE L
ROMRENAONTNERE Lz, £72. AYagi 53R
il WOFRRIFRE A BN THE L, AR A R L)
WMORRETEBEORE ORBOME LG Lic, TREH
WEBRTHEAIVITICLDERBORRE ~DFENLE
FETOHIHIC KL SODZONWTIEVWEZHL NI ST
7, HBERS G OMREHI & W D BLED D IL, TER K
OMWEIIER L B OREICE s 52 200 %
X OBRMATS Z & TH—F v FORERE E DR
EREDDZENEL OEITHENLGH LN/ TND,
LrL., 2O/ S DR ORILE ZETRD
MITR STV,

2. Bm

AWFFE I E R T IC BV T OB X N34
BHARMET, AL TR ORI ER A EOENIC L Y |
HIM A EE OBRX OMEICEBE G2 D00, S 5l
WORER D EZ OBRE OPIHI & 2 5 BIE LTV 5 00
RHZEEAME L,

3. RBRBLAE

RE1

EHZE R TICB W THEREOBRE BRAET D&M T
SOA IZHBITAH LD ETHEAMAE RRT 52 EREER
DOEE OIS0 EmitToZ % HIE Lz A
RENZIE, T2 ORNCHER AN 2 2R L2 S8 ICEE OB =
O FNRHZBNBON, T2 & RMFICHEEHEE 2R L7z
LECEBROMHNB RSN DO, £7213Z OiH OS5
TCHEEOBRE OMEIARLOND DN EREE L., TR
DLOBEOFHEAHASNCT L LS LEREE
i L 7=,

hiE

1000ms DOREGENLD 1 3YTEHMG LT, WICT T v 7l
% 26ms RR LTz, ZTOD#%, 23 MOGHILFOHNL
FUH AT Thms PR L, FO% v A 7RI % 50ms,
BRCT 77 BiE % 25ms RanT D EW D JIEE TR L
oo T1E T 20RHMEE CTHSH S0A 1 250ms 725
Too ZAVIE. BRI & A A A ST 5%
BIHEL ENDHT0E 5= (Fujisaki, 2003), RSVP
BTIEAF 23 BoOXFHE AR Lz, £7 12 ol
EFPEZEFZ L, BT 1 SDHOX—4 v Nl AR
L7z, Z0t% lag OB E- TR O ERIM A 727
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L7z, &RBRIZ 2OBOX—4%y Millg% lagl, 2, 5 (2
STHRR L, lag OFRFR & FIPRITEITHIE & FERD b
DEER LI, #—5 v MIETFE2EN Lz, B

BATZAR D KT 9 BICRELFITHEND Z & 2RI D720,

75ms TRRINDZ—F v M EBEREOZA I T%
BITZ LTS L, BlIE 1 BITTERREND 23 K&
DEG S B, mYIO 13 A ERM, €0 % T1., BhE
i, T2 &REE RBICED O EKEFRSELEE,
FE BN 16 OB FERRA RS LT BHERNL.

T2LERRTHEVSTLIL Tholz, RHICTHE, B
FEIE 250ms 226 AR L, FRITICBW T 26ms Z & 124
LCTWolz, BITORFULI—ANIZOZ 60 TR Z 2o 7,
RAT O N IR 2 13 & 20 X H 7,

2—Fyk1(T1)

mEMK

S—=FyraT2)

l_I

1 BEERMORTRY A I v T 2B X EROTEN

=B 2

RS E 2 — 7 > MR L TORRRT D54 L, RE
FERLETOHEE L EZNEFRNT DIOOEZFIT,
EMAE L2 LIk CTHEBEOBRE N E 20 EBFET
L2 EEEMNE L, BATHIR, EEA 7T v R
7 Jil, wiEANg. #—~y MRS R G 2 BoR
L7z, #—% v MHEORTH L < X ERCERRE TG & 2R
THEAT 700 B2DF % 50ms 85 L7, T LSMT 700
Hz»&E % 50ms &5 L 7=,

EBIT, FEHEBORREEMAEL T2 OEXEOE—
OB AR D - OICRITHIC R VT 2 EE X —F
MIGLTRD2ED 2 2% AE L, BN ZEEL S
TORETHIEEOBRE OISR E E 200 % MR35
CLEEEME L EREER L EE OB E OMHIRIL,
Tl OIEERICHTD T2 OEZEROEEE L TERE LT,

FHiks

1000ms OEMFERD 1 BITEBFIH LIz, RIZT T > 7
% 26ms Kos Lic, D%, 23MDOREILFOHNE T
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Ty EEE 26ms BT DHEWVIIEETERR L, T
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AU BT HIS & RN 25t & S CmiT 2581
WL InNb707E o7 (Fujisaki, 2003), RSVP #REETIX
Gt 23 oXTFHRMERR Lz, £ 12 KO ERRK
ERL W T 1 DEHOX =57y MillkxRR LT, #
D% lag OBEIZ LS TR OB ERM AR Lz, &
#BiZ2OBZ =4y Ml E lagl, 2, 5 12> T#RARL
7oo  lag OWFM ERBITAEATHE L O b DO EEA L
Too =5y MIEXTFE HH L, ZMERTITEZHY
T ) BICREXTIEND Z L& 5720, 75ms T
RRINDE—FT v NEWERBOLZA I TEHITI L
W L, #lxiE, 1| BT CRRAIND 23 HoEB
OB, D 13 MBYERB, FO% T, PiERRH, T2
LRt E IR O ERBERRSELHE.EIT &
VNS 15 o EREEZFR /R L, T1, IHEK, T2 & #oR
T EVofiiL Thodz, FEHIZT 2 &, BT 250ms
NHABEL, F31TICBWT 26ms T & IZEMEL TWVho
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F—47yh1(T1)
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B—Fuk2T2)

2 BERRITH ARG R L2 EROFN

BROFAIVT L lag TE~D TL & T2 OFHIE
BREER 4 IZFE LD, AT TR, BRI E 2R
TEHEAITITNT, T2 ERIGERT D% & T2 &
DHNCERT AR TCHEEOBENIMHI SN b ooz
W, ZTORIC FBTDE, T2 LREERLESEAD T2
D lag2 IZH1F 5 EHEEFIT 68.03%(SD =14.57) Th >
T7re ZOEIZZFENLSD lag 12T HEHIELERLY &
R o T2, Tz, T2 X0 ETCHERAN A 2R L2 GA
D lag2 kT B T2 @ lag2 1B 5 EHIEERIL
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T2 LREBEERLIEGAD T2 lag2 1281 5 FHIEER
I 68.03% (SD =1457)CTh >7z, ZDEILZZNLISD lag
(SR DI IEER LY bR o T,

F7o, T2 KO ENCHEERE A 28 L7256 0 lag2 (2%t
T2 T2 © lag2 2R 2 FEHIEZE FIL 64.07%(SD
=21.80)72 > 7z,
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# 2. BARMITHT D WO AT Ok R
FEFH F & (BEE) plE
BETRDRA IS 174.48 1.54 (3.20) .205
=4y b 20079.20  177.186(1.22)*** .000
Lag 1946.49 17.176(2.21)*** .000
EERORAIVT* 2=y 418.24 3.691(1.22)*** 013
BEROXA IS *Lag 57.67 0.509(6.17) .801
Z—4 v b *lag 113291 9.997(2.21)*** .000
FETORAI T * X5y b *La 45.41 0.40(6.17) .890

SEMBOBREER IR L, T2 L RRFER LIZ4E L
D LM O DN 6.7205 THERENA DI
7= (p=.002. p<.01), %7-. T2 L VRTCER LKL T1
LRIEER LIZRICHEBRREN A DT, 72, lag DT
TEDOWEE T lagl & lag2 THEERENA LN, Fiz,
lag2 & lagh M CHERZENH BT,

# 3. ZELBORE

BERDIAIT =Ty Lag Fi5fl(SD)
lag 90.94(10.04)

T lag2 89.48(8.99)

L lag5 91.43(8.99)
TIERmER lag1 84.43(8.17)
T2 lag2 68.96(10.88)

lag5 77.60(16.19)

lag1 95.65(3.25)

T lag2 92.07(8.41)

i lag5 90.42(7.92)
T2LRWER lagl _ 80.34(14.57)
T2 lag2 68.03(14.57)

lag5 78.72(9.13)

lag1 91.81(7.46)

T lag2 90.1(14.74)

o lag5 93.31(3.71)
T2LYRICRR lag1 79.92(6.37)
T2 lag2 64.07(21.80)

lag5 §1.08(13.91)

lag1 94.52(4.22)

T1 lag2 91.73(6.72)

lag5 93.95(7.11)

L lag1 76.77(7.82)

T2 lag2 54.68(12.45)

lag5 71.08(13.55)

HERHPLIC & > THEBEOBEE BMEl STV D 00 % TS
TRHEOITEAS M OKk#E T2 OFi (1g1(250ms),
lag2(500ms), lag5(750ms)) (Zif > THETLH WA 2T 54
A T2 LREFICEZIRRT25M0) x #—2 >y b (TLT2)

O HEREMFEOSBONERER 5 ICE LD, 20
FER, X —7 v MZER RBA LN (F(1,22)=177.186,p
<.01), £72 lag ICHABEREDRERALDL iz (FQ21) =
17.17p<.01), BEEHMERDEZA I T F2—4 v M H
WBWTHERZAMERARA LI 7= (F(1,22) = 3.691,p
<.01), &2, ¥—% v b & Lag ORIV THE 7
ZHAERANA LN (F(2,21) =9.997,p < .01),
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N EBEFORXAI7 Q) BEFRDEIAI T FHEADE (1)) REES ol
T1Z B0 3T T2EENE 181462 465
T2E VM ST 181462 991
af 1.81482 114
T2 & [S8% 3T TIZENET 2.6452 1.81462 456
T2X M ST 2113 1.81462 650
-8 6.7205%* 181462 002
NRIYMICET T1Z @)% 5 F 05322 181462 991
T2 LRIHET 2113 1.81462 065
-3 46075 1.81462 057
-3 TIEEWE T -4.0753 1.81462 114
T2LRNEH 6.7205%* 1.81462 002
T2EUMICET 4.6075 1.81462 057
R R ST TR - S Ta
HERIFHFH (%) - 98.785

HORRDIA IV TIIHT 28 =5 v FOFHEERD
FERAZLITIOR L, T2 ERBEERLTWAEMERN T2
D TFEERPR b ELS o TWDH T ENRENT,

95.00 tnchds
i —1
C’/A¥_\,/«‘ LL
90.00
85.00
% 50001
e
%
]
75.00
70,00
65.00
\J 1| 1 T
TIER®BER T2ERMER T2EOMEER m
BERODSA=ZVY

3. FORTROLA I TICHT D EHWEER (%)
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ER 2 OfER

PUFIZ =57y RUAMC BRI Z B R Lcha & £ 5
TRWEAICBIT 5 T1E T2 OVPHEERER L,
Z—27y RSN B RERE RIS & B8 L7235
ZRIBERLZEZD T2 O lag 167 5 FHIEERIT

82.92(SD= 8.68) & minro Tz,

& T2 LbE

K4 EEREOL =5y MRS 2 EE R

F-FEATOREFONE BEFOSIZT lag St Frai
TILARER lag! m 87.82(11.52)
T2 81.98(9.90)
a2 T B7A44(5.71)
T2 70.18(6.90)
lag5 T 88.38(4.76)
T2 83.07(5.08)
T2LABMEF lagl T 54.34{10.76)
T2 81.14(6.16)
kg2 T B1.64(10.17)
T2 B0.28({10.74)
1205 L] B7.B4(10.21)
- T2 83.68(4.25)
TZEURICER lag! T B85.30({12.14)
T2 82.84(11.12)
kg2 T B0.40(12.82)
T2 73.95(21.80)
lags Tl B81.89(15.48)
T2 73.36(20.94)
[T] lag! m 83.97(8.46)
T2 78.71(8.39)
kg2 m 80.44(7.29)
T2 68.58(8.713)
lags T 84.04(7.70)
T2 81.53(5.40)
TILASER lagl m 89.84(6.96)
T2 80.35(9.91)
lag2 T 86.06(9.17)
T2 79.58(12.64)
"5 T 87.25(11.17)
T2 80.33(5.78)
T2LESER lagl Ti £9.148(9.83)
T2 90.03(10.88)
lag2 m 84.76(4.61)
T2 82.92(8.68)
5 T 88.32(8.53)
. T2 87.65(5.75)
T2EURIZR R lag1 ] 83.21(10.01)
T2 77.76(16.82)
lag2 il B4.26(12.46)
T2 77.83(17.51)
lag5 T B85.99(14.42)
T2 79.16(11.31)
S lag1 T B0.76(10.94)
T2 76.90(10.73)
EH T 81.62(6.69)
T2 78.51(9.44)
g5 m 80.73(6.47)
T2 71.38(7.16)

SMBNCH B R ZEZNH DO EHERT L7201 Tukey D
SHEIR AT o fERE RS LEG6ITTR L, TETOR
TZEDOEETIE TL ERFFRERE FEMICA B REN

5z (p=.005 p< .05),
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# 5. BEIAM 2 EBIER L2 5E O E R R

(1) MRROIAELY ) MBROI(Evy TTRORI) e o8
TiimMER T2EmaEn -1.625% 1.375 1
T2RUNICR R 3.029 1.373 0167
LL] 4.592% 1,373 0.005
T2LAME R TIERMER 1,625 1.375 )
T2EUMICE R 4654 1.375 0.00%
am 6.217* 1.375 0
T2ZEUMICE R TIERAMER 3029 1.373 0167
T2imman 4 654 1.375 0.00%
L L 1.563 1.373 1
awn TiZmMaE R 4.592* 1.373 0.005%
T2LFmER 6217 1.375 0
TZEUMICE R -1.563 1.373 !

#6.lag Z LB AL EI O R

Tukey HSD

(1) lag () lag  THEOE (1-) EERE BREREX

lagl lag2 3.5107* 1.18895 .009
lagh 0.6087 1.18895 .866

lag?2 lagl -3.5107* 1.18895 .009
lagh -2.9020* 1.18895 .04

lagh lagl -0.6087 1.18895 .866
lag2 2.9020* 1.18895 .044

BHTHEICESVTWET,
RAEEITFHYFS (B%) = 113.088 T,
*EEDE T

LR, BREROXAIVEIKTEZ—7 > FOFEHIE
BRERL, TL LRBICERLESA, T1 OESREN
kb@Emrole—l, T2 OIEERIIEN Tz, T2 & E %R
REER LA T2 OEZEERE AR > TS =
LRSS,

y=Ty
87,50 =T
7
85.001
iE 82504
=
E
-
% 50.004
\
‘\
77507 .
75.00+
' rrcx _} = T T
TIZHMER T2EMMER T220MEER rm
WEROYIZIVY

4 4. BRI 2 SRR L2t OFRIEE R (%)
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HEFEHN & AR RN % R 2R L7255 ORI E T2 OIF
BEROMBEEZ MR 2R TIOOR L, BRI ERE
g o 2RERIZE L T2 OFEZEROE— ZEOEEALH
N7 fERAEFR 13 LXK 14 1R LE, T2 OEERNRD
EWEA IZIHIRA 55.45% TH -7z, ZOfEIE TI DOIE
BRIZXT D T2 OFEIG TR LU, ZORE, R LT
BRI ORI 7275513 0.89ms & 72572 EAURENT,

FTMETE R & AR 2 R R 2RI & T2 OIEZERO
ESpus

HE|s5T T2LRIEY
SAZY lag1(250ms) lag2(500ms) lag3(1250ms)
Lk 42.73 49.85 55.45
EROFEFRE 737.3754 695.7305 837.012
HosEERE 737.2814 695.5735 836.923
LROES 0.094 0.157 0.089
5, EE

AMFIE T, BRI O 4 20 R 23 K SSRETE O R 2 i st
U AR KA SR B RT XA L% O CHER RGO 2
RAA IV T LHEATAASEERED EEORE ~F
BAEMGE LT, EROMBR, BWRHEMOERY A I IR
Tl & T2 O TFEBEA~ A 7R % 50ms . 77 7
i 25ms . WERIE 50ms. 77 v/ B 25ms ZAEL
7= K Th D 250ms OEGE EEN L OHNE X% A
DOETRMERETH D 1250ms @ AT, T2 OB IEERIZ
15.34%DFENRH - 71-, 500ms DHFE L 1250ms DHFEIT
PRERG A 2o U7z & &d, P IEZESRN AT HiX 68.03%
THEZ 18.72%THH, ZTOET 1T1% Tholz, —F
T T2 LEIRFICHEERFEZ 2R LA, EEORX O
MNP RENTZ, ZNHDZ ENnD, FERA O R
LEBORE OMBEIRONMAEEN 6.7% ThHD I LI
Erbbhrolz, EBRTITBETER LT HEELZEN
RN T D DOFEFEREHNE L CERLEEBZE
e B L D BUR D DEE R FE N EE OB X A &
LOMNREE LT, ZORER, TREP IR A B8 Lt
F B A I EROBEE MMEl Sz, SIS EE S EEM
I LT, #—7y MIERL ORI H D Z LI12 XY
FRFOENE UTHEEN EXY | EHRIEREAES T
HZENDLMNSTWVS (Wolf, 2013), =D X 5 7285 LFH
BRlo, H—3 L FRIE OEWIC K DB SR &
ZL.T2 OFMRRGEERICL, FEICEYTLED
T XV EBZIOND, Lo T, HEEOBEE BHH|
SN aniz, RERTIEUERZARERIZSEIZA
N9, ERTHER LRI T VT 7 Xy b3 L %2
MR LT Tholo, FIERE OB S IR BN O M4 5
M BEXLTOBWMZERGEEST L Z LB TREI T
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% (Takeshima, Y. ,2018., Trippe, R. H., 2007)), D7z,
A DZ A I v T RHEDORHIZT TIE BOBRE O
PHNCEE LU LITE & 22, E 2 IR AT EE,
AR E, FWOREES ARV AL EOERE L D, R
FEBRTIEINLOBMEOKENTITLT . BROFA I
LR DI ERE Y T, 2D SBBERERNROF
M7 BFNIA % OBETH 2,

I ZOWREZRITTAICHIEY, KRBT R
A A& EE oI EHEICE N LET, #d%
ZIIUH, MMREOERSFHEOBMEIADRE LEIFL
DR EBBROSINC T2 W 220 - RIS - L
FF, KBS, ZOMEEGRILE LTRICT 52 L3k
7eDix, 1Y L CHW I ERR OB TR,
F—F LT NEFEOBNT T, ERICH LTV
DT EEASLO SR OKED L E P L EiF7=<
BFEECHZ STV E&E £
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