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We examined the effects of convergence and viewing distance on perceived depth of phantom and
conventional stereopsis. Three stimuli were Gillam and Nakayama’s (1999) and Liu et al.’s (1994) phantom
stereograms, and RDS. In Experiment 1 and 2, the perceived depth was measured as a function of the
convergence angle (4°, 8°, 12°, 16° and 20°) and the size of unpaired region (0.4, 0.7 and 1.0 mm) while the
viewing distance was held constant. In Experiment 3, the perceived depth was measured as a function of the
viewing distance (60, 80, 100, 120 and 140 cm) and the size of unpaired region (1.6, 1.8 and 2.0mm). The
results of the three experiments showed that: (a) the magnitude of perceived depth increased as the
convergence angle decreased and (b) when convergence and the viewing distance covaried, the depth
scaling by convergence information became more effective for both phantom and conventional stereopsis.
We conclude that both the phantom and conventional stereopsis have similar processes to scale apparent
depth by convergence or the viewing distance information.
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M &R -7z (R1BH).

223 R

7 7 v b LALEBLIC B B R & RIS



W 0.4 mm
A 0.7 mm
® 1.0 mm N=5
a) 120
100
g |
~ 80
z
g o
g 60
Q
=
[S}
& 40
= I {
20
I
0 L L L L
0 5 10 15 20 25
Simulated vergence angle (deg.)
b)
_ 5 T
j= N
9 ;
P
2 4 :
©
(]
Q
=
S /Zi
5 3
>
(=2
£
©
2 2
Q
=
k3]
(3
b 1

0 5 10 15 20 25

Simulated vergence angle (deg.)

6 FEE2 OFEE. B IZHESME 04mm, A ITH
MRS 0.7mm, @ IFHRFIREAY 1.0mm 2 &7,
a) BEBEAOMBELTT oy b LUARKER
TRTH 5. b) FEEMOMAKELTT v Y
FUERRBEATH D, SRIIEEN 1 OfF
AREAEKTH 5. BERIEERELSE
9.

HEMOKRE SOMZRE, MRS <
SR GRS 2EN AR D) 12350 B iRk & gl
BEOMBZY ICHEFICEMLTVWE, 28R
(s & M IRIEGINF O K & &) D4
FrOREE, 2 BROBMESHIMWITHETDH
O, REMAVNS I E, F IR ISR
MRENFEMEBETRIAELS L -2 (K 6a
W), O &, 77 bLAEKBEITENL
THRBERDIREER & MR H O K & S
DEREHNTHITZ =Y V7% > T3

TEEBWS A, ZOMHEBER, REERE
HEMEAGR 2% 2 N AT 2 r — ) > ZIZEML L T
W5, i, WIRIESISRE O KR & T 0N
E B3 > THRBITRMSHIN U 72 &0 5 RIEB
DFERIE, MIRIERICFE O K& &% 0.77 »
5387 ETELEEIEXDT 7 v b LYK
L I AT E A I E L 72 Gillam and Naka-
yama® OF5RE & —H L7z,
KBR1ITBIT S GN A T EFEBR21IIBT
B3 Tmm O G&N 7 A 714 < ZH il 72 7l
WEMTh- iz b od, FRIzHEoSH
TEHR SN GRNRBE A O B E 8RS - T
Wic (5281 Tk 0.114, FEBR 2 TI 0.189).
ZOMABHATEEWD, —D>Da[RENEE,
Gillam and Nakayama® HHEfLTW3E 7 » » k
LAIARHOMMAEDORESITH S, FEhrl &E
52 TRHOIHRE DM, 3Bh-o
MEERICILHOWEREF L 4/ ThHh 7. T O
5 D 2 E D&M TORERDZEEA AT L
7O d L7,

23 EB 3 MERTECRIIIHRERLT

RIETTEHDOKRE ZDHR

HEBRE T T3, BEHEEEOLZ/THIEL
T, TRBE & SIS SO BITFERND
MRFFICE LT 5. FEBR3 TlX, 77 v bLASE
AR D I TE BT RAT M2 BRI D %) B % 3
Nz, R, WIRIERHERER O R & S A3stis
57 7 v~ LR O HTERATEICRE I B
P DR R AP~z

231 RIHLEE

I IE D s 3 3D GRN 7 1 7
RO, B IEI 1.6mm, 1.8mm, 2.0mm
T, MOOESIF30mm THh -7, FHOHS
OISy (IE 1.8mm X & 12mm) AR
LTHED, BoMEHT 17Tmm TH-72. 5
WO, M 1lmm () &fE 7mm
(e D#sFTHALZNE koK
& 55mm X E S 76mm) & J =7 A4 (G
pME 15mm, BE 10mm, &S 8mm) %S
7. J =T RO FEA S 18 mm B IZE
o, IRTOMBIEARE R THKI A,



LI

-+ -

K7 WG IS LR AE AT 2T L
75 L. G&N % A 7 O IRIEHE4F 1
[t % 2 HE AT =N e b DTH 5.
T 7V NLARTF UL TS MTIERICHML L
R M E DA T LA TS LTH 5.

ZhZh ORI IZ 53.45 cd/m?  0.10 cd/m® T
»H -7,

RETAaNVTERH LUILAT VAR =T %
FIOTHI A 2R Uz*e, fliig s— v b
v Ea2—% (SOTEC: PC STATION G7100RW)
R L7 1T AV FDCRT T4 AT LA
(SONY: Trinitron Multiscan E230) IZE2/RE 11
7o, KADRT VA7 S LM OHEIE 58 mm T
H o1z, EBi7 125 L3 Borland £ Delphi
5 ClEk S, Wi EBEE (HIROBEE
DREZIDME4em X FE 3.6em DELE) ©
BHSARIE 7 4 )V 7 N3 S, RS 35850
(B = LS TR A — D Z2RIGSE5)
WWE->TRT VAT Lailiiliag 87z (L
Tehs - T, BIERIHEE S TREE IR AT —E
LTWhWiEhotz, K8 EMFE2E8B). 74 2

REET A NI EF LI AT VA R =T 2N THE
B 1 EBROBMILBR AT - 7o, fili#kE LT, HoMIRALS
HLOWG&N F A7, Liu gy A7, WS E DR
TUA T T LR, RS E >R T LA S
SLITIE, R7IZRTEIICGEN I A TDF v+ v TR
SHTIRMIRIS T FRIRDDEAEL, O s
ZAEEAM U, CofMEROCEMRE GEN Y17
EHERWITHM Ll IC 2 SO X T VA ST L%
HAOTGEN VA T LD AT oD TH - 72, F
DOFER, 7 7 ¥ N LR & IR IR 2D <Lk
B OMFEAT R ESEA O IEMERV I E LTESh
3 ENERSNI, £ LT, G&N F A TOHIHMITR
BOZT VAT T LD ZITHAFEFITRE L, Liu ¥
A 7 LRI E DR T VA 7S LD RIT R
FIFIFHELh -7, COFEBROIIE, 1 o s
FfiTh b ERBES.

A

/o \

58mm Movable
SR A — SL
——— —
Filter B " , FilterA §
\ /
\ /
\ /
\ /
\ /
\
\ /!
VF
I\
L\
/e \
/ \
/ \
/ \
/ \
/ \
/ \
. / (-
Filter A , , Filter B
ooo
Left eye Right eye

E8 74y EHOIRT VA ZI—T D&
K. F RS (Fixation point), @ : #Ri&f,
SL © Stimulus for Left eye, SR : Stimulus for
Right eye. #BRE 3L > TNBE T 4 LT D
HROAZBEETLH I ENTE, Ml ES
BBIEITL-TRT VAT LEWIREEA S
B, FRTARATVADMNENTETHD,
FR3I TR T4 AT VA 2 BEH S L TH
L3Rt R ol (R

TUA DREAZELESES I &Ik - THIZE
WA 60cm A 5 140cm £ T 20cem Rk (5 7k
) TESER., D5 AOBIEEEIC
T4 AT VA RREL, JEEWIRRA LS
X OWREM X, £hEh, 116, 87, 7.0, 5.9,
5.0deg., TREEFHEEX, 31.7cm, 425cm, 52.9
cm, 629cm, 743cm xS L7 (T 5D
I IREEEEA 6.5cm, LA D AT LA T T LI
DA 58 mm & UTHERk 2 OFHHN L 0k
72). FEBRBFIELIAN O BTEERD AT 80



SO HEREoHhTIThhi,

232 Fm&E

WERE, EEE D THICK - THEHEL, W
HT 4 V5 RS U BIERE D S B & B
KU, WBREOFER, MRS 2 BiTHE
[E—V1H RIC 2 B2 K5 icF—R— FE#IEL
THIE (e —7) OLE%2#ETTEIET
bote (BIBR). 7o— THIEAEEE O
WU E N, PEEORE, 77 v A
DB ENINLE EEDRLE & 2 —H &S ¥ 5
MO RO 7o —7 (£ 13, Gillam and
Nakayama? AW HMIER &) A0 78
HEEVORETHB12DTH 7. WHBEEMN
Fo—AR—FEMT K ENE (Ta—7)
DHAMGEENZAL L, B &SP D R 75 B
ITRMNE L, APeoiigzd, 1o
FLIC K - THAR 1 302 L L7, #EER
BRI ) =9 2O ExBEHT B X1

|

o000

goooog

Lanye‘ﬂb

Right eye

00000000
[DoOooOooooOg
0oooo]

K9 HEEOMEK. H#kE L TGN Z 1 7 %4
RLTcEE2OMaNTH 5. FABETRIERY
FHI E N B BT &Rl Fi Rt A 5 &9
IF—K— REHELTOME (Fu—7) off
EERE U, WRENF—R— N4 &4
B ENE (Fo—7) OfEgERE L
Hl3 &SRO RIS 15 AT mASZE AL Ut Hh
OHEIEGEE, 1HOF—MLICE > THAK
1" 2% L7z, 7ua—7Hl#EEEORIz L
7oHELHE, TRBIEEORE, 77 v b AHOH
TSN RO &2 —B S8 5 HEM
HOERED T o —T X ORGTHLIDTH -
7z, MTIREE B ERBOMEEZ TS
n, BRI TH - 7.

HorshTuik.
MMNIEBIE G&N 7 4 7O E (1.6mm,
1.8mm, 2.0mm) &EZEEHE (60cm, 80cm,
100cm, 120cm, 140cm) TdHh - 7. #HERE
AL 75 AT (BRRAIE X 5 BIEIERE X580
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