The Japanese Journal of Psychology
1981, Vol 52, No. 1, 57—60

Visual Stream Segregation (C R (T 2RIIEMOZR

AMEHIHAE B & Zh

The effect of the spatial distance upon visual stream segregation

Isao Watanabe (Kyushu Institute of Design, Shiobaru, Minami-ku, Fukuoka 815)

When 4 lights arranged in a line in the order of A, B, C, D, are flashed successively in the
order of A, C, B, D at a moderately high speed, two beta-movements can be seen, one across A
and B, and the other C and D. Bregman and Achim (1973) named this phenomenon VISS (visual

stream segregation).
distance between the lights.
VISS.
namely, that between B and C.

Four experiments were performed under various conditions for the spatial
Subjects were required to find the upper limits of ISI for producing
It was found that VISS is affected mainly by the distance between the two beta-movements,
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BEEOEVID, EVODETRECKELLKE
WRIhI—EOER, RERECESWTEE2>0
EDh stream HMELTHCZ 25. Bregman &
Campbell (1971) Xz D% “primary auditory
stream segregation (LAF PASS &BZ3)” L4015
Lidbiz, PASS m4iBLABRECKEVTE, 120
stream BT EDOIEFDOHEIITRETH-Td, W
oM D stream T F 7= 535 F DIEF OHIBTIXREE L 7
B EEELMRLE. ¥, ThOOFORTEEL
REEENZORFOBERLILHZ EIHELMTEIRT
W% (Miller & Heise, 1950).
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Fig.1. The arrangement of the four spots of
light and an illustration of VISS (The distance
between A and B is equal to that between C and D,
and is shorter than that between B and C. When
the lights are flashed successively in the order of
A, C, B, D at a moderately high speed, two beta-
movements illustrated by the solid arrows are
perceived)

&% A CB,D DR EEE TRERT TS L, R
B DA Tl B L Ediz, BRIh X
7¢, AB ofrEflic 1oL CD ofrERic 1 oD 22
D BEE), T7icib stream AR 5N D. Bregman &
Achim (1973) 2= ¥ &% “visual stream segrega-
tion (LAF VISS LBg3)” L4-Si)1.

VISS 13— BERTHD L AN B, Bregman
& Achim (1973) it Korte D& 3 &8l Thbb, 5
i BB AR IR D IHO, 2% AMOZMIEER L
BRI RIRIFE interstimulus interval (LAF ISI &
BE ) RHBINRBERE S B LT A ERR Z OB OH
BliC i\ 72 (Graham, 1951 ; Korte, 1915). %o 3:H|
THES 7 b, XANEEE CIHICRR I h BRI,
ISI pE< fe B i, BEEEOE\ BEBNCERIE b,
BR, BRIEFCRES EEORV B BB T, bd
Lick 57 VISS 2435z EAFREAS. #H5
22Dz EEREROTHELID TS, L Liehid,
I A L DN L D X 51z VISS &+ 50
DD WTIRBA LA LT gL,

% o TAPRY, 4XSROERERY M TR
L, VISS nitiE+500 ISI o LROMELREST
BeLcERETIR 2L - & b, ZHEREOERM
VISS DAERIZE D X 5 1Bb 5 Ok kT 5.
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FPR—AAL y FIE > CREFMZELS HDWVIEERS
BRI R B Z EHNTE, LrbRESI RN
PEFEC L TRRINBIICHFIIT1F+ v F
NTFrZa4=— ZhbD3F 4+ vIEALDEA<—
CEEISRDIZLITIY, 400K EERE LVIRIRKERH
L& L IST TR L, 201 B —E0
SR AREIRERSIEFE intercycle interval (LATF (C 1L E83)
BIFATCRERRT AL ETEL TS X 5ICHHTR
TodEE.

BBT 4 AT 4 B THRI -7 54 cm 4 10
cm DRPAF e —AHBOFE— FiZ, KRETHERE 8 mm
DHEIF M +— F%&, AB DFEEEN 6 cm, BC DFEHE
Mlacem Lichrdic, Figl oZ L {ERBL, <h
IFEBOFMT 4+ A7 VvA L L. ABEDOFDOFE—F
2, AUL, BXAM4+— Ve, KRBT S 3ODER
ST EDET, 4XRDPLIE—RTD L5 ICERE
L, TheERAORIMT s A7 va4L L. Theb
%, AB OEEEA 5 cm, BC OfE#Es: 10 cm 0 5—
10 %&ff, AB OJE#EA 7.5 cm, BC opE#EH 15 cm
D 7.5—15 %k &, AB OFEpEEA 10 cm, BC DfEgEH
20 cm @ 10—20 £fETHH, ED%&H4EL AB & BC
DEHOKRYEEL TS, b, ERAOHKT
4 A7 VAL, BRUOCHOLEEST, Lirdb4Xs
PEEBEINAEE,SE 2 cm BEh-frEi, BET
BEER 3mm OREFAA— FEEELL LTHRELE.
PUED2o0fF 4 A7 vA BFREFRRBOA 2 v
Fiz, 4XENEEICI, L2rd BC ofupn, B
FAEEINCHEBREOCHOBIRIBIFEE LI KB L5
BELK. 4XS0MEE X 92 cd/m?, BESOME
1349 12 cd/m? TH 5.

FHE OBERT, AMTs AT vA LoXER A C,
B,D oJE, #RREEH 50 ms —EiL LicE ¥ ISI %
LR eoo, 01 FMBI 500 ms —FED
ICI #FACRERRL, 3 m O LHERECH
Tk, HREIAEDARESH, BEHEYERLAE
AT 5 X S eBIRE R

EEXL2DODE y v g VIR TWA. Tihibb, 3
HAT, BRATLRBERATIrORDIHEL L, v 3 v
L, BEATLRERATHORSHE 2 v v 3 v TH
5. YERTTE VT, IFERAORMT + A7 LA %
B, ¥7, 30 ms o ISI Ti% VISS 0B &si4kie
L, 150 ms o ISI Ci%, RRIEFE D O EEBN R 2
5%, KOBSLIWALMCRILD L FHRECTHEH
BT KIT, 30 A5 200 ms ORI CEFICHEAY
W om0 ISLICTRR LERECBEIY, thith
EREOWThOR: FiiEWh ik fiE el #R, 8
W ISI iz VISS pigfE L, X bFv ISI Tk VISS
MNERBLTWIEWI-ER2FEND, ShicX b, TORHER

wo2xE K15
Table 1
Means and standard deviations of upper limits
of ISI (in ms) for perceiving VISS under
each combination of the distance between
A and B (AB) and that between B
and C (BC) (Exp.D)

Distance combination (AB-BC : cm)

5-10 7.5-15 10-20
Mean 99 122 141
SD 27 31 31

ENVISS L ZhLNDOR X FOXBINTES X 5Tl
Sleb Db RigLic. BERTCEVTUL, ERAORN
WF 4 A7 VvAREGT, ISI % 30 55 250 ms D]
TLER L TREOMAIITERERS LI, ISI
OB S REDOEBE X ZEERFGEOTTIRAT I
I v LB CHBRECRBRI L.
KICFERAITICAS. ZHhid Dannenbring & Breg-
man (1976) A1 PASS #fgoi-» D ISI ORfExRD
BEICHWR BT~ Thebb, ERRIICE
WTik, VISS o445 30 ms © ISI BB T
VISS 2 iz Rx < 5% T, %f, TERIICE
WTiX, VISS oA&# Lisys 250 ms @ ISI 2 BiA%D
T VISS 2 R42%%T, ThXh)E—tavir—n
ALy FEACTISIZEL 55V IEL AR TH LS
BBREBCRDI. Bl v vOFBRATL, £FR
G% s v A ARBFTLRAT 28 7Ry 7 205
BRY, 2ty v vORBATIABEL TRy 7 4
OhBEB. Kty v g vOBRBINZIEVOD 200
BEIEG 2 BBRE R, 7 r oy 7[R 2 SR0KEY
Bl EREGORTEFCIZHFEI TR, 7HR
VHREBTHY v & -5 VA LT

wWEE BREAIHLVIBEEINEET, FHE
L TRREREB 4 BH 2H/DOKFE.
# R

Bty vavikd, FAERTOAN, Fl17e, 7%H
FRT, thEBuicBho7e , 72FRTEL, K
RTOTPHEL&E&NE, FEBREZLLRD, F—sk
LTAwi: BT 4 00FERTH T, F— 2 DIRER
R HIES T

6 ZDBHED ISI 0 LR OREOFHZFHET LT
RLIzb o Tablel THa. F£LbH, 4XSHOE
BEDHENA—ETH->Th, TOHEMEDHME &I
ERAE LB LMD, T hb O THIIH
BfIleotob o h, BEENIRLIL (Fe10=61.54,
p<.0). BT -1 tREDHKE, 5—10 HfED:
BfEX b 7.5—15 EEORENEE L X & . (n=
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Table 2
Means and standard deviations of upper limits
of ISI (in ms) for perceiving VISS under
each distance combination of AB and BC
(Exp. II)

Table 3
Means and standard deviations of upper limits
of ISI (in ms) for perceiving VISS under
each distance combination of AB and BC
(Exp. IID)

Distance combination (AB-BC : cm)

Distance combination (AB-BC : cm)

4-12 8-12 4-24 8-24 14-15 10-19 4-25

Mean 106 109 141 146 Mean 86 96 107

SD 28 30 31 34 SD 11 18 15
7.03, p<.01), ZHhXbIBHIT 10—20 S&HDORMEI BRBIERELY, FRICKWTROhSEN AC

BERKELWZ EAD -1 ((5=6.13, p<.01).
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stream POfERE AB & stream [iofE#E BC »%h
Y LTERZRE, thon VISS ¥ARIEL D
D IST D LB OMEI LD L 5 EETE 0% b2
CT5Z & BMNETS.

F ok _

RS AB OEMOZTEE 4cm L 8cm D2
k¥, BC OEMOLTH% 12 cm & 24 cm D 2 K#E
Eh, THHLERHZEHLELZ LRI DKRD 4 &2
FE L. Ticdbb, AB DfEEEN 4 cm, BC OfEgs
12 em @ 4—12 %&fk, AB OfEEEs 4 cm, BC OfF
BEAY 24 cm D 4—24 &4, AB DOFEpEA 8 cm, BC
DOFFEEA 12 cm @ 8—12 {4, AB DOJEEEA 8 cm,
BC DFEEEA 24 cm D 8—24 L{ETH 5.

WERE TTRERIZERLLC6LOR LHERE.

Plhiemz T, HERTO7 =, 780, FEley v
a VT3, 21, g vTADTHDHZ L, ¥,
Fl ey, v VEIIFERTYEE TRV LBV
BERERI LL{AKTHS.

# B

6 % DFEE D IST O EROBHEDFHE & LM &
wRLIcbon Table2 TH5. FLbH, AB DfEs
ZraiEIREShY, BC OEEORMINE &b ME
BAE B NS5, 2 (AB D) X2 (BC fE
B 0 2BROSBA W Tt zh, BC DEHE
DHRIEE (Fun=41.44, p<.01) TH3TT,
AB DIEEEORER, KIVIhLOXREERIZLIE
BLhabith ot (Fu»n=1.23 p>.10, F5=.53,
$>.10).

= B III
BISEBRIZ BT, BC OREEEOMMNT AEHIVD %
AC DEEEOHENE 7. FERICHVWTIE, AC O
PEs A EE L% ¥ AB & BC miEs ¥ ik

T BC DFHOEIZ LB S D TH7o L X FEN
DHZEXHEMETS.
VR

B AC DOFEEEM 29 cm T—EEARD XD,
AB & BC DBERER# T AICEL I TRD 3 &2
ELf. T, AB DEHEA 14 cm, BC OFEEEM
15 cm @ 14—15 %4, AB OpE#EEA 10 cm, BC o
FEREDY 19 cm © 10—19 S &, AB OfEHEH 4 cm,
BC DA 25 cm @ 4—25 &HETHS.

WHE BRBENHRVCRBERNLEE T AHE
TR L TRERLB 4/ L 28DKELE.

Pllemz <, #gRTO7 e, 7B0EL, F2 ¢
vy v avElL3DOTHEI LEBRVWREFERERI L&
{AETHS.

#® R

6 ZOFHED ISI O LROBREDOFEH LT KM &
IR LAt oot Table3 TH5. F1b, BC DEEmED
Wine & HRAENAEL RBDONRHB. ZhbD&l
MTHBafit T/ - & & 5, BEENROARL
(Flo,10=10.26, p<.01). §\ CHie - 7c ¢ EDORER,
14—15 &EDOMIME X b 10—19 KEORELEEC A
< (w=2.23, p<.05), Zh X b XL 4—25 &0
MENEECAEVLC LS -7 (n=2.82, p<.05).

= & IV

BC mEMi#EE LIc% * AB Oy K ¥ L Lb X
BBZERLIY, ERIKKSWTHRECELh-7 AB
DD ETESHRT ALY ENETS.

F &

=B %M BC oMy 16 cm —ErBEE Lo &
AB DOfEgER 4,8,12 cm LELERB LI LD, 4—
16, 8—16, 12—16 D 3 K& HE Li-.

WerE BERENIIH2VCRBEENMLEE T, KHE
BT AERYTTRER LA L D H B 6LKDKE
4,
HErinze T, RERTOTry 7E1REL, 22
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v ¥Vaved3OTHBHTE, ¥l Hletyvavi
PFEATREERLVZ L ERWATEIIERI £ 21
FRTH5.
# R

6 ZOFHHE D ISI O LR OREDOFHIL, 4—16 &
¢ 104 ms (SD=15), 8—16 &4 102 ms (SD=
14), 12—16 £ 102 ms (SD=14) TH - #=. =
RO DOFUERTHBIMNTETI-1cb 25, BEERR
bhighote (Feun=.61, p>.10).
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FRIKCLD, 4XSHOEHEOHRIE—ETH-T
b, ThHLOEEETOL OAMEMTS L &b VISS #
AR50 ISI o LR OMIMEN TS & L4
otz UL, ZOERMBE, XA L DMERERS
D X5 BB EF O LI TR,

stream PJOJERE AB & stream [B]DPEgE BC %
Hic L-ERIc X, AB oz X 2R1IEbh
e &, R XU BC DEEEOSME iz ISI ok
ROMBEMNAKREL KRB LMD o1, L, BRI
FWTL, HAOMEDOBMGLE, BC OEEEOMIMTYL
Ry AC DEEMEDIEINELE S 7o, EEROBHFIL, &
Bt AC OREEEOHEINC X » TH UCl-TEEM B
5. 22T, ERITRLALHEMN AC Tizicd BC
DOEMT X5 DTHSDZ LEHEIDSBIHIL, AC O
PR —EIc e B & 51 AB & BC DEEER AR
IR ERI Y Tiot. 2hick b, BC DRl
ORI - T ISI D EROBEL T 5 = & HiFEDs
Db,

XC, EBRTIcH\T AB OFERC L 598N EL
g o7=Dit, TOERDZKIEMOEI /NI TE
THTHH ENEZLRS. EbIL, ERMITEH T
BC moE#OHREL LTRLh DX, 5, BC o
Rt 0T i > AB OFEEEOM T ROTILIZ X » TE

B ¥ W R OH52% H1F

CIcBR D HEATWICHREML HS. £ T, BC O
BrEELIcEE ABOEBYSERI XD ILICKEL
FIRICERVETIR 7. UL, AB OE X
BRHBRIROh o, DT &3, EHRI, I, I
CEWTRLALRRENEL LT BCOERTIBLO
THhoteZ LETRHTHLBbhs.

PEDX5ic, VISS &5 7HD ISI o LR
DORELX EBRER L LR Jhil, a0k
ZDhDH VISS &EDdD1EBERELHZ E245
w7z, L»nd, VISS 3 AB [, CDBles\WTHRE
hERTS BEBTH bbb, ThboEETIRK
{, chboDBEBHYRTS BC DEMNEERER
RlThotBbhs.
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