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The Accommodative Characteristics of
Gazing at Stereoscopic Images on a 3-D Display
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Abstract

Purpose : We measured the accommodative re-
sponse in order to investigate the influence of a
visual function when gazing at stereoscopic images
presented on a three dimensional display.

Methods : Accommodative step responses were
measured using an infrared optometer, setting the
far target at the distance of 1 m and the near target
at the distance of 50 cm. The step response of the
right eye was examined 6 times at 10-second inter-
vals. The far target was a starburst as a real image
and the near target was a white circle on a random
dot background on a parallax barrier system three-
dimensional display as a stereoscopic image generat-
ed with a 90-min arc binocular crossed disparity (+
1.5°) and a 90-min arc binocular uncrossed disparity
(—1.5°), and a 0-min disparity (0°). The near target
was presented in 4 ways : @ —1.5° disparity alone,
® 0-min disparity alone, ® +1.5° disparity alone,
and @ +1.5° and —1.5" disparity alternately.

Results : In conditions @ to @), the mean=tstan-
dard deviation values of the accommodative re-

sponse were 0.59%+0.16 D, 0.72£0.11 D, and 1.03%
0.21 D, respectively. The accommodative response
was very large at the disparity of +1.5° compared
with the disparity of 0°(p=0.0300). It was not sig-
nificant although there was a tendency to become
small at the disparity of —1.5°(p=0.0707). In con-
dition @, the meanz*standard deviation values of
the accommodative response were 0.62+0.12 D in
the condition of —1.5 and 1.03£0.26 D in condi-
tion +1.5° with significant difference (p=0.0122).

Conclusions : The over accommodation response
is induced when gazing at a stereoscopic image
under the condition of binocular crossed disparity.
This indicates that gazing at stereoscopic images
has ill effects on the accommodative system.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 108 : 5—11, 2004)

Key words : Accommodative step responses, Bino-
cular disparity, Stereoscopic image,
Three-dimensional display

RIRIEESRSE - 807-8555 At UMM/ UBERES: 7 i 1—1  FEEERLRFIRBEHE S BEA

(FRE 14 810 A 22 324, PR 15 44 A 17 HSGET2H)

Reprint requests to : Tsuneto Iwasaki, M. D.

Department of Ophthalmology, University of Occupational and

Environmental Health, Japan. 1-1 Iseigaoka Yahatanishi-ku Kitakyushu 807-8555, Japan
(Received October 22, 2002 and accepted in revised form April 17, 2003)



|

MART 4 ATV A THEE SN D IEBERIE, ERTH
DB SHEOEMIGAWRRBHETH S, D7
», FEEDOHL TIINAEETD computer aided design
(CAD) ¥ A 7 A%, #HBERIEICE T 2 B R IEEXRLT
DOFERELT, Eh—RHUREEELTCETVERD
F—LBFERAINTWS, BKREZOBICBWTY,
FMOFIFHE T A R EWtHINTW 5,

MERREPBEET LR, KilT 5 & ZRAER
(ZHRASER T 4 A 7V A) £ ZRIeFRR (FAEGRA A
TAALVA)ERENS 2B 0D 5, ZIRRETR%E
SOWRHETZE, 77V 7HRRREN 74V FH
X, WY v vy —2FHLRE AR 2 CIREE H
WEHRE, VT 4 FaTARRNNT Ty IR N
7R EDIREEH VR WARDE DS, oD HR
WHB L 72, WIhoBE b AAMCHIREZ % H
WTW5ZETh5,

ANBRNCHIRAZZHE L (IR REAE S
A, TUBAEENRE W 35\ > CIXFRET & e & OMHARRICE
ek, MIRHEELZERICOT5E, WBEITHAE
ENTNIEGONMEBIZH Y, EREOMEL VETHTH
%, MR 2 FEAMEC O T 5E, EREERE
IVEFCHY, WELHFAECA O NT U AEEL D L
FEZHENTWBEIY, 207w, ZIRAERIC L 2IE
W f5 D 8B DSTHBSRE AN RUZ R, IR 1D »W T
3% < DN ENT WS, FRIZIRELZFHT 5 /R
T, Wy v vy —REE %2 H v % K5 E H A9
ANy R e b T4 A7V A (head mounted dis-
play, HMD)®~ %2 U 7o SRS B 1 & 2 1HIKRE
NDOFHEZOWTOWMENDH 5, —F, ZIRAFRFAHRX
D bRFEEERA LRV, Wb 3R CITERG 2 43,
FTAAHRCEL T, voT 4 FaghFRIC k- Tk
B E TR L 7255 OEBSEE N D RE & T O 0H
b5,

Z T, AFSUCIIERE L EE & OMHERRROZTHFHH
MAET 4 ATV AEERFICE T TWE ZE 2SI
57012, FAHiEz—BIZ L L TREADARZEZLD
ZEDTEBZRTLT A AL VA ZANT, T4 ATV
AH D 2 L REERZANC DT I5EB L U

Il

HIR=EE 108% 15

72 72 [ANC D U 7e 55 R S 5 SRR 22 B L 72 R
DIEIEE 2 & LR L 72,

n 7 %

1.5 B8

JEITEE DS OIRBHE B e <, RIMEA 7 b X —
% (AR3-SV6, =F v 2) I ko THRESNIHHTA T
v FINENRITF R 20 0L TFE AP ZFRE LTz,

Tf

X1 FREIRT v TIeE0BRIEROENXE,
WERZERIC L > G E 2R,
T D E TR, REOHF A LT E 32 2AED R
F—N—Z b, R 1m
Tn B HRE, 55927 2D 7 HRZRKIC(S-D)
T4 A7V A, B 50 cm
Opt : KIHEA 7N X —% Dm:¥A427ufv 735
— Hm:N—735— 1:MHIND3IEEG
—k-e- DR OB, AR GHERR) o kR I T,
Tn OWFNOHFAEE IR LT HEICER L, Opt DX
e b —T 5, EROTBITIEF M EEER 24 U
3,

K1 AL 737 b A—=5I2 &L 2EEBREBEDEITINGE

BRI %2 (D) L% (D)
wEE MR HE (YY)
AR R HllR R
1 Z 20 —0.40 —0.28 —0.09 —0.04
2 7k 20 —0.43 —0.52 —0.15 —0.08
3 prgis 20 +0.10 —0.64 —0.64 —0.23
4 ik 20 —0.50 —0.50 —0.62 —0.25

S + KR

—0.31+0.27 —0.49£0.15 —0.38%£0.30 —0.15%0.11




THEC16 -1 H 10 H

AL

S
N
N
N
. .
N
N
o

e

e
e
e
e

.e. Q

I HERRENRICHLS LSS, PR IEERC ELEEE, A HERREAMIC-1.5 £ LIZEE.
Tf : ETHRAE, REOEOEFNEEETE T 2RABORY —/N—Z b

Tn: TAHEAE, NFT79v 7 ANYTHRID T4 A7V A

Hm: "—7387— 113D T4 AT VAHECHDERGE, TR LTHMESNDHI AR, 73Kk E

ZR

2 RRER

Tf

*

OO

AR
I FRARTEED.

L THIR S B 856, — 1 WERTH 2 LIROBIE,

HEMEBEICE T 24— 7527 b X—% (AR-1100,
=Ty )X BAMENEIEIX+H0.1~—0.64D Th
D, GLAAESIZ—0.08~—0.64D ThHh-72(E1). HE
FRIRETIT T HHBHEIEIX 1.0 EH D, K
SHROELERTHERIIEAREIN G » o7z, TNTORH
v 1%, Titmus fly test T AR A SN, FEERICH
AU TG 2 T OMBHZESRG CHOEHEZ4 L %
Z el BHBICEERR T & 2.

2., YZIF A LTHREDBIEER

FEHIOME I ZFARA 7 v A= (L EF—) 2/
W, 1m O FFRECE A% 50 cm o BT AR
e L GAFREE 1D), "—7 2 7—%2ALTI10
PEmCREIC NV A —%2), ThFhn6ETHOER
LCHEROFAHA 7 v 7IeEZRE L (K1), HE
HEETITV, EERGED S bwihsr—H3EAgL
TWeDT, WEENEE L THENICEET 522 L1
otz RIMEL TN A= o7 FulES5IL,
2> v a—%(PC9801BX 2, NEC)icxksin, A/DR
— R LoT8ms IZ1EDEETT VI NVEFICE
axni-,

AL, REOBEFENEAE (S cd/m®) D FicEEaD
AY—N—A BV ET—Xy N TERL AW ($A
1.7°). EFRIER, T T7v 7 RN T ARZRKIT

SEABAERIR O FER M - SR 7

*

fffff D EIRORR

(3-D) 74 A7 v 4 (THD-10 PN 3, SANYO) F iz
EXRHEA L ORFBORKE EX> T AHA2 OHE
ORI B cd/m?) #2/7RL, THIZIEE /70 —40D
FUF A Ry VAW, VA Fy Mg, a¥
v 2 —% T Adobe Photoshop Ver. 5.5k ->T /A4
X7 4 HE () 4 R 1500, ik BESAR) &
MUERL, 20 LicHMEZE&EL:. 3D T4 27
VA, BEY A XH10.4 inch @ thin film transis-
tor(TET) 7 7 74 7~ bV w7 A KR & 2 EA
twisted nematic (TN)#& &/ % )V T 921,600 O H & %
b, BT, BEHHBEERCELTEAY —N—
A b OHLE, EHFHREEOSE IR O R % EH
L, WIhOFEDOYIDF 2 LTy, RIECHEY
7wy, 2 OHTREOREZIER L 7.

FBE OmIRHZE (LU, 2 S&MFX 30 & Lk,
3D 74 AT VA HD» SEHFICROH S ¥ 2HTTHR DS
BURERERCHL.S OfHERZ LY, EHCRITE R
b8 2 BOGECEFRMAEC-1.5 oHEL L,
MEETRE LEWT 4 A VA H ERERT 2 5EICE
HER 07 & Uz, BILMEREY 6cm & LZRROME X
NG OBEERIAIE X, HE—1.5 OHE IR
64cm T, HE+TL.S OFEVIRAT41em ThH -7z,
ARG R EE T 2RO HTIANE, GIRO%E TldE



]
Tf 10s

10s

|'—|_ A

HIR=EE 108% 15

S I

Tn:—150or0 or+1.5

(D)

i=1 i=2

—>(s)

X 3 2O RT v SRR 2R
b EAEIE (T £ HRE(Tn) 24 6 [\, 10 T OER, EAHAREORZESRMEEZ-1.5 £ 0, —1.5

DIFMNBD 5.

T UEABEORESRGE+1.5 L 1.5 L LTHRAR I0MMIT D 3EERT 2. i1 7T

FHARE, THTHRED W N2 B L 72 R b B I L
THEICHERL, FIRE 7 b XA —5 0Nl b —HL T
BB 2o 7o, EIROBHEA AL, REE ORI
175 12 SR BGR O B G HERR O WIRIVERZE T, R FR
& LR (2 07) ofiftic b L, zEMic+1.5
DOLETIF L VA LML, ¥, FEEEC-1.5 0
BAEWCIE L0 L NcE T 5 2 L AR L2 (K 2).

10 32 6 BOE H O ZREMFIF 400D & L
7. OEHEEEZ—1.5 OREDADHE, Q=
DHDEE, OHRE+1.S DADEE, BLU @6
DERDI bHREF1IS E—1.52KHEIZ3ETHOD
BETH-7:(K3)., —DDERFMETOHEIZIE 253
BEL, £EFEOHEDERI 5 SHORIEEZRKA T,
KILRFRIRA 7 b A —F DEE» ST EZIZTL, %
DB THEALESAD £ £ HRHORE R RS 72, 4 HlOH
BRI U T 4 BREMED D 5720, HIEIESE % K95
FHTE ZHE DIEFFAIHE 2t LT,

3. B th &

FUER S NICHAEIA 7 v TIRE OETIE, B4R d &
INTESGBUE T H 2 EFUE R FER L T 3 REOHRTILE
M@ LT, EARIETH 2SR EH L TW 5
RO FAFICENME D= TH 5 FAHIGER (LD, D)z
U7, WHESISEME X, FHEOYIDEZ o 5B
L, mAFEOYIVBEbVICX 254 F 3 v 75
RGO ES 72 <, OISR OHEDSHESFIZFLIL L
leeFzZ o b Thzhgy 5 BEoOES T 2 JEITED
FE e Lz, BREMSEO~Q T, &EMm 6 HP
RSN DT, JEHEHICREIGEE 2L 6 7—
S OFHEEEHR L. BREG@ TIE, fE+1S
EHE-1ZNZTR3ERT ONESN LD T, W
WEFHBCI T OFEERE L. BREN
DO~@ LEREM®@ £ TiE, WEEL 77— FicEn
BHBDT, BRIZINCF LTz, HEHz, 2R
HO~@ TiE, HESEZ K L3 2 —TChlE

<+—— 10s —»
— 55 —p
Tn
Ad
Ti \ l I—
<4+— 55 —»

4 BohIFRER T v TICERT O BETENRN
X.
EHAR 2 R L T 2 O FREIGEAE I L T,
SRR ER L To 2 ROFMIGEEDETH S
HEIGEE (4d, D) 2EHE L, MG ELE &
Thznhig 5 BROMER T 2 HiTEO VI & Lk,
— LEUTHHE (Tn) &= HUE (T ORIBALE
— IR T v SIREWI

DI ERATo7 1%, BEED D% E1C1X Fisher ©
protected least significant difference (PLSD) % % F\»
7. BREFEMF@ T, WEHETHIGD H 25 tRE %
fTolz. WFRbEMES % K EERELEL,
10% K ixtEm b 24 e Lz,

|11 *

B 5 12 2R O~Q TOWHEE 1 OFERE2RT.
BEREHED 6 EBOFEEFL L L TERL TV, 3
D74 A VAR EZERLIEHZEC OFAHICEERE L
LT, REHICHEN+1.5 OB E 113 7%
HIGE P EZE S, A —1.5° OFGE I3
INSFHFIIRE TH o Tz, 21T OFHIIE = OF-HE L+
BHEEEZK 6 RS, fE—1.5 COFAHMICE =X
0.59£0.16 D, R 0°T130.72+0.11D, L #=+1.5°
Ti31.03£0.21D Th oz, REMICHZEEZ L DRV
HUZHIABRE L THIRE LS ECEHEC OB LT



THEC16 -1 H 10 H

BLCHEINERIZARICKE <2 (p=0.0300), #
2, FEEIMRICHRZEZ &> TR E L THIR LG EIC
FHHZE 00 DI & R U CHEISE R /NS < & 2 {HA

SEABAERIR O FER M - SR 9

WZhHolEETE R -7 (p=0.0707).

M7 CEBRENF@ TOREE 1 OfBREERT, K
DFEEDZOBFIFREFLS OBET, HGEoIHRE
—1.5°DHETHY, KRIWET DDOFEWE 2 F
9. 3D T4 A7V A ETHEE 1.5 £ —1.5 EDR

3.0
a5 BIZERLEZEESTY, +1.5 BT EE 2 HE S
' BEEsh, —1.5 BB/~ Thot. 2 TOH
20 / EIEEE, B3 —1.5° TI1X 0.6240.12D, #E+1.5
18 I T3 1.03+0.26 D Th -7 (M8). HififR=HH L 7
1.0 ’ BERBEHBREAE LKL D bHFICERIZERICK
0.5 o7z (p=0.0122).
0 .
0 5 10 15 20 IV % jﬁi
3.0 MR EER L ROFETMICEREIL, fEZ20 &L
o5 TeERIC AU 2 SIS EICHRL T, HER2RTEMICL
. 2.0
[m]
& 15 1 1.4
1.0
05 1.2 T
0 .
0 5 10 15 20 3 10
3.0 1‘&'{ /
25 = T
& 08 +/
2.0
1 5 M vy 0 6 '/
1.0 ' X
0.4 =
05 —15 0 +15
0 0z (E)
0 5 10 15 20 ) .
6 2 THORGHCEE (4d, D) DFHECIELRF

5 #E&E 1 CORERT v TR,
EHBAEOERE AT +1.5° (ER) L3 00 ()
RN R —1.5°(F&D).

BRWE LS 6EDAT v FINEDFHEE 2R Y.

HEETERICHL.S & UCHIE L& T
IRERIFREL Y, Mz, FEMEICHELZ-1.5
ELTHIRE LIS ECEIHRATGICER /NS S Bot
(p=0.0112, —JCHECESESIHT).

3.0

25 A

2.0
a
= 1.5 T Al
iy

20 25 30 35 40
B (s)

7 #ERE 1 TOMREICERT v TR,
TR ORE R EMEIC+1.5 (KF k) & EE—1.5° (RFoR).
B ED SEIDORT v FIEDFLE 2 -7,



10
1.4
1.2
8 10 |
]
«u
B /////
£ 08
) //// &
0.6 +
0.4
—15 0 +15
= ()

X 8 £ THREFLS &—1.5 TCORBICEE 4
d, D) DFHEHIZERE.

A ERE R LSS RIBRAREME L REL D
HIGERIIARTH > 72 (p=0.0122, tHRE).

DRI E U CHIE S B 725612 1383l 2 IR A 2
Bhr, HE2FEAMICE VB GE L THE SRR
BE I N RIS ESHE S N EAICH > T2, T
ARBZE % VL CAr iR & 2 JIR L 7R O SR ET SRR O Fit:
% RERINCTAR TS 121913, mERCwohdb 5,

INoDHETY, SEERBICHRIMEL 7 b X —5
PRV, SR Ty 7IRERHEL Tw 5, FHETRE
X, EHIEHOMGEE bERFIC LIGE L, M
EHVBHBEC LIHEEVRESN, 2DO00FHTTO
TS R R U e, ST OALE S, L R
LHEENSHESNIME SN Ar T EOMEE LT
W3, D%, ELEOREREIHIE L I AE I R
U EOIMERENE I ND XS IKRED T S, FE
O IR 2 & T—B S ¥ Twiz, Flz2E, Bl
5D NHEIF, Fx EFRU 3D T4 A7V A 2H, #H
HAMELFLCTH S, Z0OHE, 3DT 4 XA v A4
IRET I m OBt IcERE S, ZOMETHEZ0 &L
T EERL, INEEASHEL Uk, BRI, %
OHEHEETRERICREZ DT THREZERL, IRHT50
cm ICMOHT EIRKHREL T35, ZOMOHELE
REE P ERIEMOENSEHZHDD, IhEFEEDOT
K CHEPTbN T3,

ZORER, TRTCOFE CHREINERIL, R Lk
FHUETE & 2 18D o, MEFHEDOEEBEA L Tn
. ZOFEERDN S, A S IR G B R o IR K
FORRIE, HEINIAIHEBROMBECH S EFZ2 o
ZEWEBEOR LY, MBEROMRIC L > TAEL 25REERD
Drnte iz, FEHFICERE 2RSS ¥ 5 HECER
TERERTHS LT3, Takeda 5913 & & 2
CAIRFICHERE b RSk L, EREDHITE S 1L 2 RBROALE
WZhDZEBEMCHIE L., ZOR, ZotEERot

{1}

HIR=EE 108% 15

LA WIFIRE Y, RS I Iz T % 4
CE¥ 2 EHEIL, ZOUBROH L 7 SRR ERE O
PEADA NV AR EFLZ LI, WIhbEE L
7o ERETOHRMICER L K L T, SRR TOBEI
FHIERDOD I EDMETH S LiEL T 5,

Lol, ZORBEERICED A ETIE, FEHE
ST OFERIBIC, WEGRO T & TOERED
TEEMIKIN TV EDICH LT, SARRESETIE
FEOBERIEI—E L2, GO THO—ERNG 2
5h3, IHIEFEMEMEER CE D SREEEHREI2 o 2
TeDaH ey, FMZEESE T 2 EERIEREOER D
REL T 5, FHUE & TR T O FRETINE & = 5
WHIEL, 206 2L 7272912, SEEEOSEIC
FHICERDBY T 2R ol e F 2N 5, ik
GEEERCRDEEE R DI, B bich 5%
W20 0HFEGHEHOER) &, BERmEETTNE
o 7B BE—1E T % 7o  ORERMEER ISR 2 JHH
(MEBER DTN OER) 2, WHANICHEOFERICHEL
TWEHEWVSETH S,

S E O OFERIEE, FEBREH 1m OmFH
h e 50cm D AFRIETH > 77280, —DIXHEHET
bV, SOTEHTICIHEDFLEL 2720, R
OTHOEZELMbY, 2 O00EENMFYCEZENLTL
7z, DF D, BEORE TOFRGEICNT 5 FHIGEE
W2, MG X 2HAMICEEE M &R REL .
ZFOFER, BEMEESRCE S CEEERAScL- T, B
TREE _ECOFFEIR N U CHEIRE DS, RT3
IMEBTERE TR R» > 72, RENTITEREIC IR
% Z LRI T & 1o, EEEOIET + A7V A SEEEE
WA 2 REEFMORELHYICY S av— T 254
EThHB.

50cm DT 4 A7 VA EANDRE O TOHRMILE =
20.72DThHY, ZOEEHEL T2 L, REKEDE
BFWF+0.31DTHY, FAMEDOEHEICIE—0.13D 28
FHIN:Z k3 (X6), HAH - WEOHY 7Y
TETNINGHEZE, MEEEDOHAIEMIL, [
FRICBOWTOARRILL, BOIEHR T FHHIEGHE
BIEGSEL, 2o OMAEFRRHEAT 2 H 5, IH
BEDYANZE T b % ORYME = FEIH S 2 0, FH6T & iR
&, FAREEER I RE 2 EE R IR LRE OMEER
BRI D, P TEVLEERICETL UECREICRD
ZEET 3, SEEE L HFICERIE, SLDAT v
TIREDZTNZNEY0 5 B EBT LIERTH 5.
HEOTIV 200 588, 7uxby 7)) v 7EF
V5L, T TREVEFRICIBL VWS  EEZ oM,
FET L EREOMHAERIZEAL T LS s, L
ML, BEEOHBE I DHRENFEINL L
X, EED S ORIBAEREL TB D, WEEIIEGE §
WCARLERIREE R R - Tc £ F 2 5D, SRR E Ry



FRE164E1 H 10 H ARG AR OO TS - SE IR 11
IR BE TR TWERRO—21E, ZOREELK from asymptomatic individuals. Optom Vis Sci

e 2720 TH 5.

1

2)

3)

4)

5)

6)

7)

8)

9)

X ®
Iwasaki T, Akiya S, Inoue T, Noro K : Surmised
state of accommodation to stereoscopic three-
dimensional images with binocular disparity. Er-
gonomics 39 : 1268—1272, 1996.
TZF ®: =ZRTHG L R—ABEES—. RE
40 1 179—185, 1998.
BEME 3DBG & JEITHE. MR 16 152—
156, 1999.
Cho A, Iwasaki T, Noro K : A study on visual
characteristics of binocular 3-D images. Ergo-
nomics 39 : 1285—1293, 1996.
KFERE, FEERTF  WIRELEY v vy —En
A EY a7 Vv EERHAED I IEREGRI G
W52 5280 T HUHOBFE 17 D 131—134,
1997.
Mon-Williams M, Wann JP, Rushton S : Bin-
ocular vision in a virtual world : Visual deficits
following the wearing of a head-mounted display.
Ophthalmic Physiol Opt 13 : 387—391, 1993.
Wann JP, Rushton S, Mon-William M : Natural
problems for stereoscopic depth perception in
virtual environments. Vision Res 35 : 2731—2736,
1995.
HLEE, FAEkEE, LKL, FaHE, Bl
WA D HMD I35 5 AR E GO FANE L HEA
H. 3D 12 1 13—18, 1998.
Morse SE, Jiang B : Oculomotor function after
virtual reality use differentiates symptomatic

10)

1)

12)

13)

14)

15)

16)

17)

18)

76 1 637—642, 1999.

Fujikado T, Hosohata J, Ohmi G, Tano Y : A
clinical evaluation of stereopsis required to see
3-D images. Ergonomics 39 : 1315—1320, 1996.
EARRF, BRILCHE, BT 8, fii:40 4 > TR
File LR T 4 A7V A DIFIEREIC G 2 B E. #
HORE 19 : 146—150, 1999.

WA A, HEHHE, KE - ZIRAZHETR
VAT ABEROTHEKRE SHE ORI 14 1 99—
102, 1993.

B, NBFIXR, MAES, JUARZ 5
R X 2RO © > N FHET L. 3D YR 10 :
54—59, 1996.

Miyao M, Ishihara S, Saito S, Kondo T, Saka-
kibara H, Toyoshima H : Visual accommodation
and subject performance during a stereographic
object task using liquid crystal shutters. Ergo-
nomics 39 : 1294—1309, 1996.

BAaE=S, KAEL, LHEEmT, FERET,
R | EEE & SRR 3 2 R G .
HEDORIEE 18 1 49—54, 1997.

Takeda T, Hashimoto K, Hiruma N, Fukui Y :
Characteristics of accommodation toward appar-
ent depth. Vision Res 39 : 2087—2097, 1999.
Hung GK, Semmlow JL : Static behavior of
accommodation and vergence : Computer simula-
tion of an interactive dual-feedback system. IEEE
Trans Biomed Eng 27 : 439—447, 1980.

Schor C: A dynamic model of cross-coupling
between accommodation and convergence : Simu-
lations of step and frequency responses. Optom
Vis Sci 69 : 258—269, 1992.




