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FUREE THEE S, #BE L 3 VYo — Z il e D
PHEEIZ1.0m B &N 5. TV ¥ 2 — & Hifiidfifg
FEA31280 X 960pixelsD174 >~ FCRT (T F& I 5L
85.0KHz, KJiik68.7KHz) & Hivv7=. X1 &% 3
IZhBWT, FEERTIE, P IcEl Al
3. FH4&<, HmHhIRICERFPD)ABEL (X1 -
(@), HRMNTETZFEEH TS (X 1-(b)). O
S ERFEARE L VS KIS, RIREOMEIZ 2 DO
AHEL (X 1-(c), ZOMHNERI BT 5.
Z OB BRIy & 0D L 2O, TEEO P AHEK
U(XI1-(d)), FEAES A e P % %05 & TR )
5. PEREE, hREANEK L 2% T, BARS D

DNTHEET B,

R 57 2 H 0 o O RS 5 7 & [R5
%[Ii%i’btﬁ‘élﬁlﬁfi"é(ll (e)).

Z CORERRR & 1%, WebRaE A WIEeER 7 O R B 5
fir 75)6@?2%%%17‘, FEARKR ST DR EY 5 R A FHAR )
ORI ERITAIZE L2 RETZ 2L TH
%, FEETIE, BARHROY &R O T & 2L &
PR &G o O s s B EE & 25 L X 2 A
DRIVERRFAR O N Z ZHII U A TE AR R & S L 72,

3. (EVIESHRAISRERIC X DT DIRE
9, NS 2R ERE T - 2. FR
T3, MoPEE35mmE @ L, SEaaEm 50,

100, 200, 400, 600, 800, 1000, 1200ms, Y[

PHEE © 160, 170, 190, 200, 220mm, FEAHEF OS5

fiff 1 0° ORPEAHARL) , 45°, 90°, 1357, 180°,

225°, 270°, 315°, WIHERY OFFAAKE @ —

0°, +45° 12k L TRIH 27z, 200 ~22D 5 %

DB U, S50 EREHERL, — A7

D 3MOHBEDAMEDNE A5 T, MNRHEEG R

L7,

X 4 ~[X| 6 1= S/RHFRH 0 1000ms, YRR © —45°,

0°, +45° DfERE/RT. 72720, HROE I, F

15 & i R & (118 O ﬁF'ﬂEEh’E]@ﬂBiﬁ“(ﬂ”ﬂ‘

ALk

(a) (b) © (d) (®)

1 Sequence of Experimental Operation

2 Subject and Experimental Environment
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AL T RIS, ZOMEBIZPIRTE
3.

KIZ, SR OZEIZ3 B RITEREER O SR A 1T
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EIERRTIRO NG v A KGFTH 2 &, £z, BR
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VT4V IRIRIC K BB TRBITE S Z L AR L
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7  Perception for Changing Distancde of Bar
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8 Perception for Changing Radius
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700k D e kEV. Thbb, HEREED 2 KB
B, 3XBEBC, 4 XBIB O A31.0% KU TRED
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9 Perception for Changing Speed of Bars

# 1 Influence of Speed of Bar to Perceptural Rate

Sq.  Free Ave. Sq. F p
Elements | Sum  Deg. Val. Val. Val.
Bar Speed | 158.4 8 19.8 5.6 < 0.01
1 1.9 1 19.3 5.5 n.s.
2| 721 1 72.1 204 < 0.01
Order | 3 | 375 1 37.5 10.3 < 0.01
4| 39.5 1 39.5 112 < 0.01
5 2.0 1 2.0 0.6 n.s.
Error 254.1 72 3.5
Total 85
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378, MGGk S NG, Tabb, & 55 HE
FHETHAME AL, IO 25D | RIS
YR SN MY EENGFAETEI L ERL TN
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g 5. BIRMICIE, 1 ZOBEREICL, YL
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5.
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IREDERAL A E L 22,

FEBR 4 T, TRTOZRMTHERBOZAIZES
BRFARBLOIREOZE A SNz, R, HEE &
N2 I3 40ms LIFE TUE, HEAHR 2 O BRIk Tl
Wiy ORBY S5 7 A345° LIS i i TR AR AL O
TRIGIZZ LA A SNz, £z, TGRS E) A 7 23K
F-(07) RO EE (90°) 12T, FRf¥AMI (1,160ms ~
1,170ms) & HFR{UEIR] (1,230ms~1,250ms) I1ZHEE &
BT D AR SN2z, TaisEbl & P ETEE T Ok
WA A2 X101, —, Fo AR (45°) Tk
HEE SN DWIFTORD IZR SN L7z, ThHD
KRS | HHER S O & WE AT, 2R
IZEREECBOT, L0 WERL R AR AR
FRANZ B 5 FAfSEN & PRfsEnlic o h e H 2 5
ns.
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JiRE K- (0°) R OV (90°) 12\ ¢, _LAiyEmN]
(1,640ms~1,650ms) & HHifgAM] (2,040ms ~2,050ms)
IZHEE SN BT O 231 6 7z, PafgER & i
SE[E T ORGE B A A KINSR Y. —7, Fosh
(45°) TiE, HEE XN BEHEETORMDIZRENAHh 5
7o, TS DOERD S | BB O KT & BE TR T

13, ERREMNCER AL HOT, LDHREHES
AN AL WARNC B 5 _LRifgEm] & drpigEmlic H S
hit&ZEziohs,

FER6 T, TRTOLEMET, HRHEOZEIC
Pf o 2= HEA SN OIRIBOZALA R & =, AivERT
PO SN2 D 2 E S N7z hy ) iR O
) N OZIZBI LT, EMERRNEE O I AT E
PAICIIEIER S a7z, FEETIE, SO EED
ZAb % 2O A THRE L 2D T, fifEFEAELRIIIR
Tdh B, HEENTE THEOE SN 2SR KRS h
525, HEEICED 5 Aperture I DET &
LU CHIHRTEF RIS LT b &L 6N 5.

WiRIS, FEBRT TIX, BB 582 T £ TOWRE]
PRI & 2 ik & 2HE L TN O R85 12
B I BY A DAL ORI A HEE L 72, Z O
B HEE X B #E100ms~400ms, 500ms~700ms,
1,000ms~1,300ms!Z #\C, HEFAFE B O IRIGIC

0 degree i\
1,649ms J
Sagittal (Left) Axial (Top) Coronal (Back)
90 degrees
1,651ms

i
' | I I ’ ‘n I
1 g

Axial (Top) Coronal (Back)

Sagittal (Left)

E10 Localization of ECD in the Fourth Experiment

0 degree
1,252ms

Sagittal (Left) Axial (Top) Coronal (Back)

— =
\ : \
o2 &

27 2

‘

Axial (Top) Coronal (Back)

90 degrees
1,235ms

Sagittal (Left)

X11 Localization of ECD in the Fifth Experiment
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245ms

500ms ‘

Sagittal (Left) Coronal (Back)

Axial (Top)
K12 VEP and ECD in V4

500ms 625ms 1000ms

Sagittal (Left)

Axial (Top) Coronal (Back)

13 ERP and ECD in V5

AL A S N7z, H245msIZ 61 B VATOHKES
FEMOEN #2183, F72, ERE625ms (57
FR#:285ms) 12613 B VS TOMRKARBENOZEL %
X13127R7.

—f, BRERD & AT Sz RS,
L= SHUERAR AR — 55— KA O AR B & 4% T, {llvA
BE7p & HiSE AT 1222 2 TR O NE MRS d5 & OVETH
HEH 5 RTVENTIT ISR 5 B) %GRk O 1S & 12 h#E L
TR XD, ZhoDMREER T ORER»S, X
D & 5 MRS & BRI R S h 7z (K14 & X115
& BH) .

SRR - V1(133ms) —V2(171ms) »V4(245ms) —
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V1(576ms) = V2(611ms) —=V5(625ms) —
HRUATHYER B (711ms)

BRI

FER T T, REMAEHROms THARER S h,
340ms THRAB I VBRI NS, L2 ->T, EHE
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340ms LI TRIZE & 2 T IIAERS T OSB3 AR
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133ms

171ms

245ms

357ms 306ms

14 Localization of ECD in Ventral Pathway

711ms

625ms

611ms

576ms

H15 Localization of ECD in Dorsal Pathway

ZNSDOKRM» S, MORRTIE, IR oM
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I IR Sz e i E I NS,

—77, W O ER TR, TR O RSB A8
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TTEB B X s s o 7=, FErPRTTARNE 22RO
—IFRLIE DI TH D, A5 FArsEnlE) = 2o —Ik
O TH 50T, HEEATICKEIEIhoD
A7 i3 Aperture IHICKESBIG- LTWwWd &E 26
3.
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DFPBEHIER 2 S PR NG PR & & 28
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Recognition of Perceptual Grouping and Localization of Brain Activity
in Aperture Problems
by
Isao HAYASHI , Hisashi TOYOSHIMA and Takahiro YAMANOI

Abstract :

Aperture problem is a psychological experiment for analyzing binding mechanism of the spatial recognition in an
early stage of visual pathway. In this paper, we measure perceptual rate in the aperture experiments, and discuss the
dependency between the perception and various parameters in the experiments. We also record Electroencephalograms
(EEG) of subjects who are recognizing the perception. By the electroencephalograms (EEG) analysis, we measure
reaction latency of visual evoked potential (VEP) and event related potential (ERP) related to visual pathway, and
estimate the localized equivalent current dipole (ECD) in the visual pathway.

Keywords : Aperture Problem, Visual Perception, Psychophysical Measurement, Electroencephalograms Measure-
ment
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