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Effects of convergence on perceived size (S’) and perceived distance (D’) were investigated
in binocular and monocular conditions. In the binocular condition, a test stimulus of constant
visual angle was stereoscopicaly presented. Whereas in the monocular condition, test stimulus
was viewed monocularly and a fixation point was presented binocularly to control the conver-
gence angle of two eyes. The results shows that S increases as the convergence distance in-
creases in both conditions, but D’ consistently increases with increasing convergence distance
only in the binocular condition. In the monocular condition, the D’-vs-convergence functions
may be divided into two groups. One for those having the same tendency as in the binocular
condition, the other for those having the inverse relationship between D’ and convergence.
These findings indicate that eye muscle cue of convergence is insufficient for rigid distance
perception, and S’ and D’ are not mutually depended. The inverse relationship between S’
and D’ in the monocular condition can be explained by regarding variable perceived size as

the relative size cue for distance.
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Fig. 1 Illustration of experimental conditions.
(a) binocular condition, (b) monocular condi-
tion. D and Dy indicate physical distance and
vergence distance respectively.
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Fig. 2 Pereceived size (S') as functions of
vergence distance (D.) in the binocular condi-
tion for all subjects.
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Fig. 3 Perceived distance (D') as functions of
Dy in the binocular condition for all subjects.

FEoDEKRENE (TLHU) ickgpiciHg doh 3.
VD& S EMEREICST 27295, 8 ADREELD]
TOFFUCL D F &, TTERELDS 5 7 Ok
A= TN En bbb bk i, EEmE
DEEPR & SIEBEOMBRIEDFIFIIC & b 57,
PREMTISEOMMEICGE N SR O, COERE
LT, ISEDOEEILICHS bOMkEWERDN S,
ELICERBOFIEIC X ZHERESEL LN, L
LU Z ZTRISEDHKHEIS G 2D L B 1-0ic, &k
B, v vavyllic, ISBMEOBED/NSVEDD
SICHESZAT 2. FA—OMISHEIEK S 215413,
ZENOICHIST B OO % 2 h & DIFRLE L
7. ThEZ S5 71U D% Fig. 6,7 1cRs. il
FIEBRIEMETH D, BERISEEOENTHE. £LT
BEYVERNOKREXIBHIET B HEOEEERL TS,
7o E AR, Dv=27 cm O&RMAICKHT Bk E I
(Fig. 6(a)) 13, 1Z LA EDEL, &2y va T
1%ED» 2 ZBBICNE O, @REHE (Fig. 6) TIITNT
DHIREDART 16 £ v ¥ 2 vORBETHY, MBPRHE
(Fig. 7) T3 40 £y ¥ a vOERHTH 2., Chi DT



fERIc & B IERNR S K& SMEO L (&F - W)

Monocular
2.0 3
™ KU . B om
+ o+ I
16} o v o . . :
e o m s vt
+ w o e 2F ;"
e o+ . mom +
12F ecowm o H
e ot
exm u ¥
.
0.8 At 1
3
.3.H0 . HK . °
8
— R 2t EEE
E 7 teitc e
omn o n i
@ oE
N
n 0 0
ko] 4
o) Tl o 7KO .
= . o .t
8 : v : 5 + o+ o+
= 3r . = o = =8
*n +
o) e i v s .
o : o
. + o+ o+
+
2 ! 1 !
H 4
B'U * i v+
. +
3k, -
6 o + o+
$ 8 o 3 +
4L ¢ 4+ om s - 2 W
s, 1
[

ol L Pl
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120140
Dv (cm) Dv (cm)

Fig. 4 Perceived size (S') as functions of Dy
in the monocular condition for all subjects. Phys-
ical distance (D) : 50cm (®&), 75cm (<), 100
cm (+).
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Fig. 5 Perceived distance (D’) as functions of
D, in the monocular condition for all subjects.
Physical distance (D) : 50cm (H), 75cm (<),
100cm (+).
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Fig. 6 Ranks of perceived size S’ (a) and
perceived distance D’ (b) as functions of D, in
the binocular condition. Symbol sizes indicate
the frequencies of responses. Data for all sub-
jects are combined.
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the frequencies of responses. Data for all sub-
jects are combined.

ADRERNNICE(L T 2B 190, HAOELZFHND
FIBAMBSENCIRIR T 2 010 TbNTEY, Z
DRTEFERELCOBHENHALICE-TNS, BB
BEDF23D O ISV BIREMTIE, DX SicLTHE
HICEETIEADEL/EEZ NS, ER2 T,
Ubok 57, BB MBEHKE S OEhEHIC
FEEEDFE A0 & UTEI TTREME, 12D ThRET S 3.

3. = ER 2

3.1 EXBFEHE

EE 1 OHEBLRMT, FEEISESIEEERERLT
bBLTBEND, FHINDZFHEHDEANED,
CNRBRBDOR E JSEIHBMOBADEMELTEDS
ZoNTHB EBIRTE 22 LE2BR~. LaLEED
BRANEALSOENEREOZEL2E L X501,
BB 7ATUVTERINIIBHBRALDTHS &
WO RENIT G NIETE 5780, 2 2 TEER 2 T, ik
TR B C LiCk > TRIBMOR—BEINT 720, 8



fgBc X 2EEREAME R & SMHEDOLE (&F « W -« fthm)

BrREcEL s, BENCRTONTEREN
388 (EBR1) ickhNT, BEOEICE S mE
IR & S D&Y, MREEHOEIELDELI RS
TWEEZL,

3.2 EBR A&

3.2.1 R, RREE

HBEREEIERLI DO EBIZALTHS. CC
TREADRICERING 7 R Mllz, HBRENSD
IBIEIEREDS 65~80 cm 1278 5 & S ICHHINY (ERPR)
CEH» L. EHORALII 2, 4, 6s D 3FEEE .
FIMERER 24 B E L. ZNENORYT 12, 6,
4EOR UEHBEEINS.

FRAMUBEL TR ETIEAXLBLREXDZD0
HEREERAN., ZhZhOHOERIZEAT 0.92°
(EBEOMEIE 16 mm), ETOMORREIZ 0.46° (8 mm)
Thb. TBERMHTEETOMNE bICHIBG, HES
HTRTEL Sh—FMBHEBRFEIEH S 5 —FITHIR G &
5%, BEEXIY b —VT B 00RIBEERLIOX
SICEBRO/NSVEREE LS h-oDid, TEELD
DTS, EBd 2WRICH L TR ZFEDC &8
BEThH-7:7:0ThH 5. #HELI ETOHOGRMGE
BT 5. BERPCHEBOBROMASHN T EGHGH
MEINZZ LR L -7, FIBMOBEIERER 1m, &
7o EIRFE DREEEIZ 2 0ERE & BIC 6.4ecm L L7k,

3.22 EBFIE

ATICEI- T, #BRERLETOFhoMicHL T
Be~EDIEREND (BB {KETR, YRERRD
HAbfEREh 3). ok, EREOEHD L EbiTH
BOBERING, $REIICOHIBMEROM, f8R3h
AN GEONWTL 31 LmEIhict &, Ficdbo7
IBER v F BT S, COEERRYLa—F—
C& > TEBRORIBOE & & & dicitiEah 3.

EPEER, 6TORM (SEM, 244 BEick
LzhEh 8[ET D, AFt 48 EOHTE 2ty ¥ a v
KT, REERS VE LIBEETT 7.

3.23 # B &

8 ZDHERE (HO, HU, KU, TI, TM, KO, TT,
OT) MERICEMUI. OT DIARER 1 1T~ 724
BB bThH B,

3.3 ERBERBLUBE

BonfERE, EMISE ORRINZ L SIREERED
ELic—HT3HE (+: 77 1), FHAOESE (—:
243 R), EHBE > MBI N VES (0 ¥
o), —EORHEDS - /AT S DT 48 < RER

291 (35)

100 (a) T=2sec
= .
Q 8oL
8
§eo.
E 40
% i OR

B o

=4
5‘-,20‘ o -
€ o .
— 100
=
o 80l
i)
§eo_
o
o 5
5 40 a R
£ 5 @ o
gl N
€ o .
—~100
=
gBO_
S
[=

60
g
o
8%40— _—
& 20 g o
g a-
€ o .

Fig. 8 Response percentage of perceived direc-
tion of motion in depth in two conditions. Time
periods (T') are 2s (a), 4s (b), 6s (c). Per-
ceived directions are categorized into in-phase
(+), anti-phase (—) compared with vergence
phase, no movement (0), no systematic move-
ment (R).
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Fig. 9 Response percentage of perceived di-
rection of motion in depth in two conditions for
all subjects. Time periods (7") is 4s. Per-
ceived directions are categorized into in-phase
(+), anti-phase (—) compared with vergence
phase, no movement (0), no systematic move-
ment (R).
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