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It has been reported that spatial properties of vertical-size disparity processing are different from
those of horizontal-size disparity processing for slant perception. Regarding the temporal prop-
erties, there has been reported no clear difference in the transitions of perceived slant over time
from the stimulus onset for these disparities. In this study, we investigated relationships between
the stimulus duration and the magnitude of perceived slant for the stimuli with vertical- and
horizontal-size disparities. The results showed that the perception of a stable slant required
approximately 200 ms for vertical-size disparity and 100 ms for horizontal-size disparity from the
stimulus onset. The difference between the durations required to obtain a stable slant percept for
these disparities probably due to the difference between the mechanisms to process these dispar-
ities, being consistent with the same idea suggested from the difference of spatial properties for
these disparities.
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Fig.1 Stimulus configuration of vertical- (upper panels)
and horizontal-size disparity (lower panels) in the experi-
ment. The right and left eye images were vertically or
horizontally expanded and shrank relative to the original
image.
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Fig. 2 Schematic representation of Stlmulus presentation
on time scale.
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Fig. 3 Magnitude of estimated slant for horizontal- (upper panels (a)) and vertical-size disparity (lower panels
(b)) as a function of the stimulus duration. The error bars represent the standard error over six repetitions.
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Fig. 4 Schematic representation of functional approxima-
tion for the results of experiment 1 (Fig. 3). Solid curve and
dashed line respectively represent log and linear approxi-
mation. In the equations, “S” and “#” respectively represent
the perceived slant and the stimulus duration. The variable
“a, b” for the curve and “S,” for the line were respectively
estimated by the data in increasing range (circular plot)
and the data in stable range (rectangular plot). The divi-
sion between these ranges was decided as the total sum of
square error between the experimental data and the
approximations became minimal. The stimulus duration at
the intersection of the two approximations was defined as
the critical duration “7¢”.
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Fig.5 Critical duration required to produce the perception
of a stable slant for the stimulus with horizontal- or
vertical-size disparity: (a) individual result and (b) aver-
aged result across the five subjects. The error bars repre-
sent the standard deviation over the five subjects and two
disparity magnitudes.

Disparity

7z, THOMEE HSEK T 2 HPH I BT, HOMEE 5 —
EE% &2 EHIIEE Yo OERTRE2{T-> 2, Th%
NOEEHR % #H 9 2 2/RRHH SO FIP IE, FEBRR &
2 OO “FEEZDO AT VRN E 5 D L D THE
Iz, ZOEE, 2DODEURROR LI H iz 2RI ER
Rl %, & AR Te & EFR L.

BRI BT 2 S R ESIREFIC OWw T, Fig.b
(a) TIRIWERE Z L OFEHR%Z, Fig.5 (b) TIIEWBRED
FERE2ZFEY LD EZNZTRT, X HH R REH
¥, HERE PRI L o TREIFERER LI, AFRE
SHFE L EEKRNE SHEOKR LS 2 &, HS AT
LB RIS R R T 2 AR S Z LI L T EI,
MEEA S SHEZ L TIEH 205 ms, KPEHEZE LT
ER112ms £ D, BEKE SHHECHLTOIE I BK
xR RLE., HBESLOFBRICY, 5Z/T4LOT
NTCOEETZOERPENT:, —F, HEOKRE ST
2 SIH BRI 3 2 80 B L T AME R 22 I3 R h e
Mol WEOFEME, HEDOKS 312X 2 MHERILREIIZ
X9 2 RFICBAL T 2 ERGBOMT 2fTo7- £ 25, B
DEEOENRIEETH > 2 (F(A,16) =821, p<
0.05). —7, HEOKRESOFFE (F(1,16) =0.43, p>
0.10), 2 BRNDORHEER (F(1,16)=0.18, p>0.10) 1&H
BEThhrole.

3.3 & 3

MEAE SEHEL D ORE» o —EDEEDBHE SIS
72 W6 7 B R R 134T 200 ms, KPR & Sz
DBEEFKI100ms TH 5 Z ENPS NI 5Tz, 100~

228 (54)

200 ms FEE C—EOHEE BAIR S /e 2 &1, Allison 5
DBEDHIZEY OFER S ICER 5, ZOFERKELT
&, FREERRREOHERPOE Y, 7 A MRIEERETO
FATHBMOBEOFENE 2 5N b, BECHAL T, E
BR2 CREL MBS 9 5, M|EKRS SHE L APRE SHE

ECRERICEBERENEN 2 L1Z, WH I 2 0HA
BELZ ZERRRT S, ZhiE, BEAS SHELK
PRESHHEC X BEESHMEWCHEALC, InETHhE&Eshn
T & /-2 O# N AT 5,

b IN 1CBIL T, IEEHZE L AFHEZEORRICH
WhzERNL»o7, ZORROV EODOREEMEE L
T, HEERE BIREEAT S EROT G OLENE 2 Sh
2. AEFFEO FERRNRIL, BIRERIT S EHROBE D
T 2DECMBT VT ARy VAT VAT T LBV
2, Fy b ARXE Ny VEEIEELT—HRTHo7D
T, ZhoOHRERITSBRIZEEFTHEZRL TE
D, HEBREFEL O, HEBREFIET 2 HIRE
Wik, HECL2ESAHEZMESC L ZEPHESIT
VB X 5z, IREF S ORI, HEOMEE AR
W9 % BURIE R & HAETHERO E A REERE 10 & - TR
% 2 ENHRE SN TV 5, REBROWERE 5 L 4 413, |
o OWMFRICHSMUIEERETH D, SHEREOMESH
HICB T 2EEEROEAIX 0.74 (KF)?, 0.59 (KM)2,
0.35 (HH)®, 0.27 (IN)® Th -7z, #aE IN I, 2o
HCR L HEBHROBEAMEN T L1, KEBICBWT
b HIRIEHROZEIC & D REBROBIR KN30 o 7 7]
REMEE 2 o5, FBEC, #HEE IN GRRBEIE R A
HEETR Yy MEENR—RRICRIZWI L 2HBlE L TR
L2, TR LHEBRETFIET 5 HIREROpE
E—BT 5, Fi, HREROPE IR T 20
REELFZ on, TN HREMOBRDOZDFEANTH 5
mh LR,

4. EBR2 ! EITETRRBOZE

FEER 1 TR LIRS R & FIR S e OfE & DR
fRi%, Allison & DiBEDRFFE? LI K& R SR L
Kotz ZORKEIE, Allison & DEETIE, HIEERAT
CHIZETENEREINTW I ERERODEDOTH S
cHElE NG, 22T, FEBR2 T, EESAERIRRI
T 2 ATRIB O EZH S pIcT 5 2 E2HNE LT,
4.1 RBH &

FBR 1 E[FEBRO T, KRS SHE, BERKESH
ZRBICOWT, FBERKHEZERE L TR S N -H
DIEE ZRE LIz, 72720, EE2 TIX, 7R MNEBOH]

ot #F



- 6% size disparity
-©- 2% size disparity

without preceding stimulus

with preceding stimulus

B 6% size disparity
—@- 2% size disparity

KF r MS

Perceived Slant (deg)

1 L 1 Il
600 0 200 400 600 0 200 400

0 200 400

Stimulus Duration (ms)

Fig. 6 Magnitude of estimated slant for horizontal- (upper panels) and vertical-size disparity (lower panels) as
a function of the stimulus duration with preceding stimulus (filled symbols) and without preceding stimulus (open

symbols). The error bars represent the standard error over six repetitions.
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Fig. 7 Critical duration required to produce the perception
of a stable slant for the stimulus with 29§ of horizontal- or
vertical-size disparity: (a) individual result and (b) aver-
aged result across the four subjects. The error bars repre-
sent the standard deviation over the four subjects.
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BT 219, —F, AKFERE SEEWCHL T EITRED
WHEpNENIZ L, Z LT, BEHAS SHE, AFREE
B & IR E SHFED 6% DRI W THRITRE DO
BINIEEICRE S kol 2 Lid, BTN EERZ Lk
SEREOWMBZIZHEST 2 A D = A LICHEST B 2 L 2RE
T5.

5. ¥ & & &

KO FER 1 TiE, AFKRE SHEHEDOWTIFH 100
ms, FEEAE SHEIZ OV TIZH 200 ms R R R
T—EDOMHEEPHMFEIND Z EWHHS IR o7z, KRFEKR
& SHEEBEEAS SHHEORR L FIBE R OB
i, @ Allison & TR L T 20379, # o D EERIC
BB RE RS 0.1, 1, 10, 30s @ 4 &0 A~
THY, 1sKiiORBMERFFHETORRFEC DWW TIX
IREN TV, Fz, FER2 2B W CRTRIBOERIC
XV EEHEEII BN 2 a5, Allison S OWFFEIZ
BWT10s L EORMERKFHTLEHE S W2 HOME X
BPCE L 5dpo EROVD D E LT, 7 A Mo 2R
HICHIZETFTHESER SN TV I LT X 2 ENEZ 5
ns.

MEAX SEHEIC L 2 —EDESHED 72 DI LB LR
WERKFED, KPERE SEHEDOHE LY #7100 ms &
W e, EEAREO O OEHRLEICHTE DIF 5 M RE
MAEET 5L REWRL, BEAKE SHZELAPRE SH
7= L CUHEERENE R 5 2 L BB T 5, HE ORI
&Y, REHE'Y & EOEE KR S S HEICKE OHE R
HRHRE SN TVWE ZEiE, ThIREET 3, KFERE S

ot #F



BRI S EBR I 0% DEEKRE SHELEA TV S,
Z RN ERAIE W EBICTFEE T 2R E U 2 HEE
EEFBELZW, —F, EEKES SEERESECEESR
ZiE, FMERMEETET 2REHEZTDH 29, HWF]
Bor SIEE 2 RHIE S 2 K28 70 2 JHRIE, 2 OREALE
WCHIET 2 EEHZZ U T 28R OGFEERLTWS &
bEzZoND,

KRR & SHEWC L 2R —E & 7% 2 RS ERRE A
¥ 100ms Th 5 &9 fHiE, Harwerth & OHF5EY 1B
\J % BT & FpRID 7z  DAFHZBED—E & 72 2K E
AR S BPLL 72, WE ORFRRHES BT 2 2 L, K
R E SHEEC L DEE RS RITH RACERZEIC L 28
TEHMREFEREDO A D =X LZEDL bnwdFZ LEE
5.

AR T, S O SEITERA 0 WS TIEAY 100~
200 ms TR E SHEDEN—E L x> 7208, FFEDE
BRZ(FC van Ee 527K R & SEEC X 250 LRI E
R DO BAfR %2 FHANTWIFETIE, 1s AT O E/RFE Tl
FEAEHEEPHMFEIN TV EWLIFERARINLTH
%', KFFE L van Ee & ORFFEREREPE L 2 FRDO O &
DX, IBEFEDEN,D Lk, van Ee & DHEERT
1, HIZESFATHZ2HEHEE L7c 7 2 M OES 22 B D
52 RBBEETIINERETho T, —H, EHS O
T, AR LEE L USEROMEE 2 EENIC—
HIELHEEMDT, HEHOREELNE L Lk
molz, ZOIETEOWE DE NI, HOME EEIE
100 ms BRECT—E £ 2 %, SRS g LEIEETH %
AL LEE 2 /D 21213 1s LEORE W ERER
WETHDH LR T 5, van Ee 5 OB T, Hi%EF
TR TZREPER S N # 4 TIRRWER T b iRy
REQEESPHEEINIZ LD, ZOFZEBEETL, %
7z, van Ee o QWIS T Y, MlRSZIAGLOWEREREER D%
WHEERE X 1 s IT O BRI T RERMEE 2HH L T
W5 ZENS, BEREIC XD ERIRE S R 2 AR b F
Zbhb,

FER 2 1B WT, FBTREORRIC X 2 HIHE SR O
Eiix, EBEKRKS SHEEOHERL T TRIAFRS SHE
OBEW b RN, i, FATRIELE 7 A PRIROM OB
FHEADRKEVEFIFEZOBNIKRE kol Thi
WBEDHIZ2ODOFERBEZ NS, F 11, WIRHEZEELH
IRMEHRATEEHROFE VI L 2ETH L. KR T
X, HO RNy VEEREICHEETHRTHo 720,
7 A MRRBIC BT H AR T S E IS ATRTATIE 2R
LTz, —F, BfTRIBUEIRS 2 b BAREERD & b
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WCHIEEATH 2R L Tz, 2 DDBIMMNFIE LR WIET
FEERERLIZ LD, ZOEEZEDOT A MBI B D
2 MR ZE & BRI E RO F G0N HI N THEE & 417 FTHE
WRFEZ o5, FH2HEZoNDERNIZ, HERERE
(MM OIS, EHGOBEIGT T2 L) ©
RefifrEc L 228 Th 5. HlziE, YuolENERsh
TW3 L XX, oOBEICEE R b ORERHER I
SN TRIGHEEPEL 22 EFZ D L, TR OPE
DHATE 5, Fiz, MGmMEOMRICFM 2 L7z 2
LIk 2HHHLTE S, g, KERRESMEELNE
MOMERRICKEREMELELC DT, 20O L EXIHMA
RIRE DRI B AS 2o B ATREMEDS B 5 .

6. #& B

W5 T, FEB X OKEHZEEBRIC X 2 HS HHE
—E LR DDICET ZHIBERKM %, 100 ms EEDE
WS E R O W THIE LR L7z, 2 ORSR, KF
KESHEPSBFHI00ms, BEKS SHEL S B
200 ms CHEEN—E L B oz, KFERE SHEIC L B
SHEN—F L5 7281100 ms & v 5 fEIE, AKFEHEZEIC
£ 2 BAT X RPIOHEEBEL—E & % 2 I E RIS
100ms TH 2 Z D E—ET 25, ZhiE, KFERESH
FIC X B EEHEL, RN R ARTRZEIC X 2 BT ESHE
LA OMBEEICE D EWIFEZ BT 5. —A,
FEKE SHED O DEE A —EICR 5 F TIKATEKR
ESHEOHE LD DREVERFMAZE L 2 L%, WH
DALHEFENS R 2 2 L BREBT 5,
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