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Attentional capture by stereoscopic depth

Student : Han-Shiou Hsu Advisor : Chen-Chao Tao, Ph.D

Institute of Communication Studies

National Chiao Tung University

Abstract

The fundamental of stereo image is binocular disparity. By different disparity, gaze plane
could be in front of screen,.or -behind the screen. It is a key issue that what kind of cognition
process 1s cause. For long, whether people deal with stereo depth or not has been concerning
between academic researches and industrial application. This paper examines if the visual
salience theory could be manipulated by binocular disparity successfully. While depth appear
with tow- dimensional image simultaneously, the section of depth will driving attention by
automatic mechanism.

Three experiments are examining the stereo image, position placement. Experiment 1
designed to explore whether the reaction time and eye movement could be affect by stereo
disparity and position or not. Experiment 2 adopts Experiment 1, three types are classified
according to disparity, and each type was added to a web AD.

The results showed as following. First, depth could manipulate limited capacity model
and visual salience theory, also driving attention by automatic successfully. Second, three type
of depth could cause different level of resources allocation. Third, negative disparity produced
much affect but not the faster one could capture attention.

Key words: Stereo Visaul, Depth, Disparity, Singleton, Visual Salience Theory, Automatic

Mechanism, Controlled Mechanism, Eye Tracking
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1838 & 4% fik ch> R AF o HoAFR & - Wheatstone 14 & B4 41 % B tho L R I H i > 48
BEom B> Brewster & 1844 # PIE 4@ v K EHH AL MBI T AH S EFFF
kg or BHreF B o0 1980 & g B d 3 R SN - B AR B (head mounted display ) 0 =
PGP 2o ivy oAt £AR 0 20 ¥ k428 0 = WE Y S 4 4 — &0 (Howarth,
2011) » 7 BHHTEPN F OB FirieF AT > Ra 2 WM B (W eE) (0 E Pithd w
En) FEAI TR BB k0 B W hpE e .
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TR D WMo
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PhEFedo iR  LREBFEN P AT G > A0 2
ROARAE A1 R 4 BB 45+ (Howarth, 2011) -
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8 DMFERA AT RS A o U WS MIER GG RIS A o

¥-8 FEypen

AY EERATC B E BT A B o~ o ek BALE iR R AT SR P B T

#] (automatic processing ) > I F R E /LR 4 e T EfR Y » BRI T AP gD 2
RER o ALY B ¥ 3k (visual salience hypothesis) % # 1@ A d# > i d 4 4 oh
SRR € T 5 Tl E R N (singleton) kg F 4> 514 4 T A + (bottom-up)
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F- & ZHARE iR

A APF R - M ERE S0 A KT ARk R RGP F 2
LRGLEN Y A4 A B bk BRend oo B S EAREA 5 %5 (human visual
system, HVS) #-5 i & i@ » < 75 » & 4 L R il # i (Huynh-Thu & Schiatti,
2011) c @ 2 ~ LR A BenZ B BRRARENS fend il BARE > k- A
= B epEgr £ ® (Jansen, Onat, & Konig, 2009) » J*FEHL L B & & 2 A P A 474 f1ig 3T
R E & Ryp — P L (binocular disparity ) (Wismeijer, Erkelens, van Ee, & Wexler,
2010) -

Rt Rp RFHGCRER G EE B e p A2 7 Pl sz
(visual cues) ; p% #> % & (oculomotion cue ) ~ & % % -2 (monocular cue) ~ 14 3 FFp &
% (binocular cues.) ﬁh{,ﬂ_;\ Foiprnz SARLS A o PP R 4n DA PRI BT IR 2
Breni@ide @ 7 5 Py 1540 5 0 SRR R L) R enig 3R v+ (convergence ) -
1% gk %»]&:,%FFTEV Rk B AR - A g;_rﬁg T4 g de oA & (8% (accommodation ) °
Hpoag Rl LE o7 B R  eifjie (occlusion ) ~ 40 (perspective ) ~ 48 %
+ ] (relative size) ~ 4p¥ % A& (relative height) ~ 1& #4R % ( motion parallax) ~ % & "
# (texture gradient ) ~ k & (light) ~ [£ 3. (shadows)- gt % X A R FPFE * £ 4
SRS E  AEE HIFREAL DL E KR W ERRE o BRAE ST YU
i eniE A 7 3 (depth information ) (Cutting & Vishton, 1995) > ¥ 1232 fZ 4~ 48 (=3t Tk 5 ¢
IR - B 0 AR ¥R R e E R aof (depth perception) ¥ = #8 4R 4 (Huynh-Thu,
Barkowsky, & Le Callet, 2011; Wismeijer et al., 2010) -

ks BRI 484 o (stereoscopic image ) T E_#-4 R ¥ R I HE R BT
ERFL OERAEREY AERGEL O NFHES TS YT ARG 0 £

PR MRER IR AR B tRFERE G KA SRR AR RA L EET
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I FARTERGL O FTEARZEIGIFASGT e LR AL LB
WOER %Y SRR BB ¢ 70 kA (positive disparity ) ~ F £ (zero disparity )
i 4£ (negative disparity ) > 2_> %84 & 1 & % & #¢ 4| (Finlayson, Remington, & Grove,
2012) 0 U REET T BIEL M Gn¥ F TG a2 o ARPE PR GWE ¥ EE S

PIERRART G € ¥ F2 (6 P ERARMEYF TR 207 § 24 LRFGFERY

TR AN F2 5T ST 2 Alh Mo 2 2R AR (crossed disparity ) ; @
To B Fladd BRZFER > FERE LSO EE P AYF TS
o A EHAEAMRE S @ 0 L HE A 4e B 2-1 #751 (Jansen et al.; 2009; Ohzawa, Deangelis,

& Freeman, 1990) -

Pkt (21) y 2% & RE (22r)
:‘><': @ \5::: @ \NI:I:*

W 2-1: = $ARLSE enig £ 283 (types of disparity) 27 ZALBL*=8

TG AAEFLRERRT e LR FERERIIFHEZIE AR E FF - R4
(visualangle ) #AREFA 5 # & * i £ H = > & 5 HE MK P IR E b s o
b BRSO AP e R ARG AR & 0 S i 2t pE R g 6 AR T R B
s m 2 RARE FEREY 0 AR AN AES DL A2 FRRE 0 R > AR
ST R AL L B RGBT R 7 e o B K WA oK T s B - BRI
F2 B enpEd s 2 B D GUREE2 B npEdE 3 B ALGUR Y e B e & )
(Arnott & Shedden, 2000) - 4L & ¥ =& 7 > & (°;degree)~ » & (;arcsec)~#; & ("; arc
min) - @ 1° %3+ 60" 1'x &3> 60" -

R MK Y o A NP %G G ¢ FONERAFAR BT AL, L TR
Rk 7 (Pure-depth designstudy ) ; 122 T fd 5 2T 5 45 ant =5 (The

comparative research of 3D image and 2D image ) ;» % — » #EFER KT LB EH -
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FloBHBERG ¢ g2 WFER > BEFAALT ¢ oML LB BERF P
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EF EEE O TS SRR T EET RS P R TS SN
E RAEF Eirdp NP R B ¢ FIFR O E NP R 2w IR K
Mit4e &P 4+ o (Atchley, Kramer, Andersen, & Theeuwes, 1997; Finlayson et al., 2012;
Ghirardelli & Folk, 1996; Harris, McKee, & Watamaniuk, 1998; He & Nakayama, 1995;
Hirahara, Shiraishi, & Kawai, 2012; lavecchia & Folk, 1994; IJsselsteijn, de Ridder, &
Vliegen, 1999, 2000; Yano, Emoto, & Mitsuhashi, 2004) -
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ZRFEA BT G L R R 3B g osreiR R B F 2~ B) (salience map) -
PP i E e Ao qiEEs B (3D display) #xR i BB ME T BR 2
PiE R E T RiD Feiddr > 2 M B F M Rk dp T RLE il L sEdE

il HHERR? 112D & 3D 3 A NG AR LG
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Mitsuya, & Nyman, 2010; Huynh-Thu & Schiatti, 2011; Jansen et al., 2009; C. Lang et al.,
2012; Poélénen, Salmimaa, Aaltonen, Hakkinen, & Takatalo, 2009; Pdlonen, Salmimaa,
Takatalo, & Hakkinen, 2012; Tam, Stelmach, & Corriveau, 1998)
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HRLER KA 1 (pure-depth design study ) ez H8ARE = 7 {%ﬁr} #-dw i
FrpcE i :}i@%—,ﬂ VARSI AR R R WMIFEALE T Mg SR
A g A RARERTTRORE
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HEZFFROPHEFT UL - 2 8
FRT AEMRE R R R L o AL 2L FRAE L miFSFEY
EFRRDEFR TV LA IIFRAR -

FHF A2 WE G FAER > M= RE R Z R g vfﬁ] » 4o 5 Posner,
Snyder& Davidson(1980) 1% z B &5 A e P& 4% 31" 72 & 4 #3150 % £ 4 (attentional cueing
paradigm pdp = B B ¥ anT g4 FA s - PR A § ARERF LR, 4 e 4P RS
R RePEF oz g0 el sk ¢ 7 sxatk (valideue) ¥ g4t % (neutral cue)
A gk (invalidcue) s 7 2cd RARE NRE 23 ZPFEPAAR L iz
B @R Eps o P BEREALG TR &4 = 14 (Ghirardelli & Folk,
1996) - F)t o § AR FHE T O W0F B 4 ek P 7 (reaction time ) £ & #& 5 (correct
rate) » g X FriEfe S pdind PR R - F S g scsl R R & - e Downing

&Pinker(1985) %1 2 B #3512 & g2 LF %P KA

TE e g FEGNER > FF

—_

Ple i BFR:ZAEE B5FR 5 Bz NRaER 2D EF 3 5> F
PRk B € vt il 5 ¥ SRR R Bk DI RATIR R DR R WEGT F3E
F s R R B o

TEFHIGR AR R 2 MIFR 0 He & Nakayama(1995) #-iF & AR & #5241 &
T f G E (2134 & 2275 4 ) HFZ P HEFEF TG h WIER LA G SN
e E o e = (orientation) c 4P BT R B B IS T EREAT FAOUVER
Lo o AAPI LT EELE > M PRPLT T FHA BEFRAT ] AETRE
g 2 PRI EF Z LBt RiFR  FAFALZEL~F BFRF AR » 2 v K
EEB e E BRI B He 2 e 51(1995): 5 A TG e RBI AP hik
m e (surface feature) » & & M ehdin o F Rfc PP & 4p i engfic ) > @ R R D
ZBAARLAG LR g5 0 T EE G ol g E R ehR R -
Ghirardelli & Folk(1996) R 7 335 /R A& € B8 F pFRE - & #-m ~ f (h L (226 4 &) 4
FEIREY AT G ORI VR FRFRARFAEZHES EERF 20 EIR
B vk B g4 T e 7 F(Ghirardelli & Folk, 1996; lavecchia & Folk, 1994) -
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Nakayama(1995):rd % % ¢ » F A& %R 2 FF B S LIERAHF REF P E > 7
W FAAL BB IRBE RS LT E I AR DA G B PRE B AR
B2 RERME FRALBEAANF BFER BgE - £ F 0 Folk 3 amiFE R s L
B EBFARLE Y A P MR R R A RIFERA TG R R T ZARE DR BEFR
IESEE Sl RO SN S ER¥EP I
PERERGOIF  FAFAFRDLEVERECRETFE OF REFETREHR £ 4t
AR AR A R ARR S Ap 0 A G SR > PR G 2R R T B P RS AR R IR R DE
Te P B st @ AR iRREE S BT G pRehE B 5 0t b o SUR 2GRS
EER P O EAARR VA EREZ D EEIRER TR BT 3 T e
¥4 > Atchley, Kramer, Andersen & Theeuwes(1997)#: 4 P &4 BB R 2 % 27
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R O RIRR R b r BOTR R OB Y > AN F AR R P A RIFR &
MAECAPESF FER B EFRE AR F T

W ARIER SR T oIF PR hTOE RERFEER P AlpENIEET > 25 ¢
FAETRG R R PR R Bt R F & Amott & Shedden(2000)4; 1+ 4 4
G B g i A HPRALIE P RR SR s b > R P RS FAT A P FREOERF L
oA E e Al f PERT BARF BAEF PR T s R A ﬁm BES
* FE?;?I%’%'KQ ERREDE REFRF ﬂﬁbi}iﬁlﬁgﬁ_l;}%jﬁ% SR ) PRB T @ 5%
BRHTIRR G &R R R SRIE P L i AT o

BT PR ERRORET FIFR

= ",fﬁ PARAE A 2 R R SUR 0 8 rUikAR 2 1 AE 1S B (random-dot stereograms,
RDSs) #®3-F A f & » ML §L 8RR (7 5 & LSRR © S R Eat VIR S
§RFNMA Ba AR S FApR S S AR B ERAI DA g 4 B D RAp R E
}igigz FimRE o FER T RS £ 327 2 & 22624 & ~196 4 & ~131 4 &£ 6.5
S AR T RFR O RRFEFARE FIREA BRI e L TR BEHT A RF
B FERBOF BFE > DFRLFER R BREAE R F 0 Y 2 MIFRUT
DIEGEPF > v RGBTl RIT R R pF B & £ (Arnott & Shedden, 2000) - £
Downing &Pinker(1985) s 2 & % 40 o 7% T A RGER AR T g g i T IRAT e AR T
B0t AT e Bl e F PR R 2 A R R AR AL B
N

Wi

2o Rt F RO MARE > Pl B E R o A E AR RP T
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£ A ROELPREL D BATHAIL Y g ¥ PRFCRHRT FROTH

AT Y B dop 5 H fE a3 Vg3 (approaching motion) & ¥ F# i1 (receding
motion) %2 4 > * LFa P e r P L B HPFEF I PR RADFERT G
U E RS i E (304 &)k BE e (Frame, 33.3ms,/5 4 & ) #
PRt Nl L85 5 F AL AR R LB L (304 &) - FREEE
Harris et al.(1998) % #4a le » + 37 & 0 & 7 ¢ § F(Finlayson et al., 2012) > 7 i
AP RFCBFEABENELT (AFFEH RN L RFEAT OB (LY F L
GHE ) m R AE PR F R R R RIRERFUREED 7 R i
Lend R pE o LR TR SRR G E oo e BT § o R AR T 5 i cpt
FREH > PR PFREALRIPERE T PFD Ry TP - 4oF ¥
Yano, Emoto, & Mitsuhashi(2004) £ Hirahara, Shiraishi, & Kawai(2012)5" 4% & 33 4] =
B~ R f E (FARE S 200 +0.82° £1.36° £1.90%; {5 ¥ 4L & 5 0.02° - 0.05°
0.06° ~ £0.08° ~ 0.07°~ 0.09°~ 0.10° ~ £0.11°~ 0.12° ~ 0.14°~ 0.15° ~ 0.16° ~ 0.20° ~ 0.25° ~
030°+040°) &% 4T RchRRAHYG 5~ GLLIP {2 BABTL AP §
A2 RS DR G R RAARIFE A & (TF o (5F g P HI0H P L hE LR AR
¥k 4 a2 & (1Jsselsteijn et al., 1999, 2000) -

SRR T 0 A R H A RR PO PRSP OE PR
- PR 3 RIERFEOF BER S AR o e 4 0 RS RER R
T7 A R A M L A E R R AR MR TR L
LA R ik
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222 *AEFTRRARE (i) - F (&2 FR)

PEAE (F/ %) s
LA S S A 342
i % 4 gL B
+1620” —1620”
+780” —780 KR PER S 60cm He & Nakayama (1995)
+2760” — 27607

F P R T & 3% 50cm lavecchia & Folk (1994 )




+14400”  —14400” FORpE R T % 3% 50cm  Ghirardelli & Folk (1996 )

Atchley, Kramer, Andersen

” _ ” T 3 \

1560 1560 FEEE Fe 75cm & Theeuwes (1997)
1 698" P FEEE g 100 em Harris, McKee &

. . 7oz Watamaniuk (1998)

FFea L FE
N o
+1962" ~ +1572" ~ + : ARAR = A8
L 63 cm  Arnott & Shedden (2000 )
" " " L5
1176" ~ +786" ~ +390 s 1 gt T4
AR y )
& : . Finlayson, Remington &
" , s RE A ’
19008 & ” e 60em Cgrove (2012)
F¥a b kL S
+2952" -2952"
| 4896" 1896" RS R oo s 108 em Yano, Emoto & Mitsuhashi
(2004 )

+6840" -6840"
1 1440"  -396" RESER  HES  1560m Hirahara, Shiraishi & Kawai

(2012)

\v

FAEE T G B o R g
- 822 T g B ot @2 § (The comparative research of 3D image and 2D image ) =~

| 4

P > AT B RER2D & 3D Bk 23D BT N F @ F IR NE
#HHET BY A G iRk A B (polarized display ) &2 - ;% &g 1 % (shutter display )
Bk g Al o F kR 7‘5 ek € P i % (polarized glasses) s B-F ¢ (shutter
glasses) ¢h= REPREL > R ¢ TA B anFR L] 0 AR RELY LI
d PRIRE BN e SR IR 4 R o i@ B gk o Tt o FEMIER A R
EREEFE AP RLI R 2 % s VRPRIE AP RS T o Pindd o 7 Y
BHRA A PR D MFRHPRRES O 2 SRR RS B3 AR PR 2
SEEFE WA S

4§ # Huynh-Thu & Schiatti(2011):% P HE BB
MY FE -RFFEE CAENETHGRLTE

ALBEeN-T 15 4% SE AR pF Y (average fixation duration ) 12 3 EC 88 5% AR B chdF 4 pF /¥ (duration

|

3

JETE S T
FETACHERETE - B

™

N
nn— s
| 4

of fixations) ¢ ‘& » F]* sEARHE F (fixation frequency) ¢ #- o £ Jansen, Onat &
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Konig(2009)er Sk & %4k > B I * R B P X2 ME T o P %RFBR S5 HT &
2RE R T 0 ¢ ERF 5 AREEE (number of fixations) 3 4e > ® grAR
(saccades ) i# /& € #af-® pEARLEL2 B fEE R E > Rd T o i AR BER S
BrARLE R 6 Bl D LB B R R o (T E IR B AT AR - REX 2SS
TR € LB R IR AR o 7
Witk - BenT G FB Y 2 RFR BRI G R X 2WIER 0 7 B
RIRT KR v E PR R S W T e P B dRITp e
Lang et al.(2012) & 4 i%4F AR 8R4 G (fixation distribution ) - fie > 8 82 22 T 5
Bl oo & P A EE 2 B enfEd 2 4 2 caf iF (depth of field, DOF) »
BEEAFHLT G A XE WP GURB ¢ BARENIRIES B R AR
T i o 2 L FE RIERIRR g BREIRLA 4 RE R AN G RIGH T o TR
AREBE ¢ R E AR IFRGED RS o 3t 8 % &2 Jansen, Onat & Konig % X s sp e > 3

M= R REORE ¢ & 3 RIPE R e R 0@ RS SR RGO T R - UL
BE RS  GURES TR B2 HIFA DR S  BE R R LB -

£HoE > ﬂﬁuimarﬁﬁ K AR ed R PR GURBRE R R B Y A

% 3 @ & § Hakkinen, Kawai, Takatalo, Mitsuya & Nyman(2010) #u2 7 § i f & i #
o B AT S LR B i TR 0 & FRGURES 2 (gaze path ) £ £ 2R ] (heat map ) -
£ MR % 5B R R BT 5 (areas of interest, AOI) 215 - 77 B & F W% %5 Y

A

AR BV ) (percentage of fixations in areas of interest) F* &g 4c & 2§ = WFR R %
¥Boom A AogE & —*f A B s 7& P ReE AR E AR EAR R B 2w i B (time to first
fixation) A~ 475 %85 > g 7 2 WP G F R DL FR M A G mRiiE 7 g
= AR EE (first fixation) MR A HFER R IR AFE M A G FRE R o P B
5O ARLEEFE AR A N ARNES A FoRP 35 2 MIER F R R g

R 7% HajLE

223 2 AT RV RFL-F (F2 FE)

, _— _ BF il s
KX Hatdn i AR TR %R
SURAE -
2D 3D WAL 60cm ‘fgﬁg)onm & Konig
¥ ‘g—/fi{;fﬁ-‘pi i
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CALE B

FRARLEE T
£ 2 ) Hakkinen, Kawai,
2D 3D ki 140cm Takatalo, Mitsuya &
BAB R R BV B Nyman (2010)

B KRR B AR ehge pE

AR e Yo

FAR ch T sopk Y ) -
oD 3D % %9 180 cm Huynh-Thu & Schiatti

RAL R (2011)

B AR T o R

Lang, C., Nguyen, T. V,,
Katti, H., Yadati, K.,
Kankanhalli, M. & Yan,
S. (2012)

2D 3D FARLBL A (H P-4 80cm

o2& MFERTE —REEF K
— 4 ¥ F# . (novelty feature )

%%%&ig HEH P F R 8T xd (sticks out,singleton) > %47 k8 A F
o AR it H o AL i £ B (Pashler, 1988) » ® dpi 2. T ¥ AR BaF L B4
oo gt T A f(Atchley et al., 1997; Theeuwes, 1992) « R4 g H bR 11 4 &
A2+ PR SR T AR FEd R PR B s Bl AR R i
Foo gV X f X s s f = ferx 513 2 P sk e3f 4 (Huynh-Thu et al., 2011; Land & Tatler, 2009;
Theeuwes, 1992; Wolfe, 1998) -

FEEET G RE R o a5 T i 2 a4 (dynamic discontinuities ) | &2

" i 7 a3 4 (static discontinuities) | &R 4 £ #<(Jonides & Yantis, 1988; Tao, 2011) - #-
B B FA NPT FR AL R doB PR R SR R T AR
7 i 4§ (temporal discontinuities) ; @ # & 4 @ Fenf- 42 ¢ 55 PR AL A 4 i
oL FHEE AR R AR P E e G AL R AT 2R
i@ 4 (spatial discontinuities ) | & iﬁ TAE & 4 (visual salience) > 4ok s FES s B A
E ;Xiéﬁiﬂ;'ri%ﬁ“xﬁﬁiﬁ?ﬁﬁ % ¥ i # 1@ 4 (Folk, Remington, & Johnston, 1992; Ludwig, Ranson,
& Gilchrist, 2008) -

12



R RFEEE T RS €t P RS EFORE R o A v
PR d AR AL RARIMEE G 0 R
(Pashler, 1988) o iz w44 e il 5 Spd i1 R4 B F > ¥ MR PART LR 4 ope

i fiR 7 EOE M Ed2 1 (F(Theeuwes, 1992) o bl4r - 323 & sk F 35 - 4F

fd ko PEFEES B EFY RO S > T T ?"'v}’ffﬁuﬁ A O
drd ek E o 2Ep AR pE o gt B *Iﬁ)]* LA AP R NP g RTR R SE FI0F i
P L EF IR T TR e

2R A AR H e AR R A A4 02 L
7 RR A o FVARSE g = R TR g T R AR T G
Wiat F RNFF O RETFFANFEA R EE LR IREDT 8 A F DL
4 EZREL A E e LA KR P SRER LA
AL Fp o RETEAY B WER AN EL R F R BAgE Y
PP RERER AR TR T T R R TR F R BARTARA o

i

E}

AT AR A PR dn A & A& T g F&a? 4] (automatic processing ) | £ i
+&JL 441 (controlled processing) ;- & @ * —‘ﬁ)%@? PR pF o ] € B PR &
o EEmEALR T F R ARG P REF R i A EE T R R A
HEIEARIEPIE F Srecg o @ H —‘"4 a2 L% T »Em FERF % (Theeuwes & Burger,
1998) » H i3I p FdZ AR 4 A T o B b AR 8 SR AL TR ch e 1 A
pABeIgd s d RE P B F SR LLA o~ L5 Td T a b (bottom-up)
FEIEB ] o XA FUL A R B HOF DD G A A AR R i Rk
AR 57 LR RO s AR A T AR T AT
(top-bottom ) ; 2 4 4] (Folk et al., 1992; Shiffrin & Schneider, 1977) - @ & -4 $$>+i1
R ot A S F ARG LR AR DLE T R IER LT
23 SEDIE SR TN E S SRR I AL

PFRAdTddl i FA L 4 fed o0F § A9 T 2 591 1 4 #7P-3k (contingent
involuntary orienting hypothesis) ;> 3% 5 AL 3F i 2 § Fl i HEKLE Lk 2 @ %
AR BT AApMa R > FEd P A TR AL PEAL - B ATl
ERT A ARAFEAL DA TEER I PRI METF 2P RS AN
FEp BAR A s m AR B A LR 4 gk 2 (Folk et al., 1992; Annie Lang,
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2000; Wolfe, 1994) - » ﬂ} AR OAREY LG BV Bl FHRAT U 4
B RIS ] T Hd AR A AERE LR LARE ET AR O F R
(Stefanie | Becker, Folk, & Remington, 2013) ; F]* » &3 Eikenfi 2 T » F 513 4
CHEAREIF - MRS F IR R ERARATHEFRAELZHRELL Y ol
Hid PRI NERY > s PG I FEPH TR A oy w4 R
T TR RN AR R 2 B R S AR A A AT
" %”gv} 7% 1 (activating) ~ #r#4] (inhibitung) £ = 7% & —’" P ARM 2 P k3
SR iE R AR NP § AL R 2 ’i_ R4 T PR R B P A
HeEd > B iRk R RAEE DARM P R 0 2 AP M AR R AR 2 6 A2 LR
155 (S. 1. Becker, Folk, & Remington, 2010; Duncan & Humphreys, 1989) -

7 FERE AT AR TR I A > A B BbE R R e s
% - BIFER A w1 g 4 pe 2 (pre-attentive processing ) b B H 7 F & fe B AR R
5 (parallel) = N RSZARFE Bl PRER N FEAE AL F SR R
A0 % Z BIPERP] G RARL AR > FRRLIIR A ?;‘}%z(Atchley et al., 1997; Theeuwes,
1991, 1992; Theeuwes & Godijn, 2002) - AR ? Y AT E BT FARIIFRE
B AR R T A RSB IR T RE G RS R A T R R
HFAREAR TR o R 0 FAEHRNGFEF DR LD RS2 PR SR

Beamd L 84 i g 4 E4H2 % 150 £ 2 p (Theeuwes, Atchley, & Kramer,

gl

1245 T ARAL B 1 B3k (visual salience hypothesis) | BLEEZR S @ (LR 4 ehsgds £_7)
SO ABRE TR FE R BF RS BA RS L HBR D OR
EHuce ERARLp o Bt iE? > RARAFd g achp @bl T 43 Lweh
Mr R AR A v B R 6 BRI R R A E PR B
T ER P AR OFT N AL TRIBPFEP RS R T M AP L &

ck oggoy 2
(= ;fz“/l :&s

&7‘

TEPFETDFTEHY odo PHRFPESECIFF IR L RNARDEF
B BRI R AR AR PR IR RE R E > PIFFI RO B AEF P
o pE T ¢ & 2 3 ocs (Bernstein, 1979) > izx 4 1 AT (FASEIFE LR AT A
MK T TP M it -

Ao @2 PR IFRTIARAETEFFANER > L5 2P G5 ART 4
HENER T RARE Y BB - R R B W0 A AR B F B
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Z(Bingbing, Gang, & Moulin, 2011; C. Langetal., 2012) > * § &% 2% #F R > F 5 ¥ R O
é—“ﬁ W BER ALY BB 0 T U E 4 mﬁoE(AtchIey et al., 1997; Finlayson et
1,b2012) ; 23 =% FR H o LB R EP P B & ZRFER o AR ELR
;c(Ramasamy, House, Duchowski, & Daugherty, 2010) P DR AR IR E R
M de R AR 2 AR crpk IR 3 6 (Jansen et al., 2009) -
B RE T LG RS R F SRR p BT B A A e
T Ere sk o LR IEF iER  FE R TR BAPREFN R4 5
ZIgv > RUAR A € TS A A L F ok o TSR E ) A Bad R
4 BEWHR R P o 4o Theeuwes(1992) gl S ¥ 4 Bt i fEARF B F 45 i
e (% e )Eajgk (Rl ) #8¢ - BFE¥EAE S EESF BT - BgAER
PR DRRRE T2 o H o PR AR S S D BBk o Tl S8 g o
AR L AL AR B E R AT R R TE R R e P R A AR
RATERF G SR IR S e R R F ek o f o i3 3 kg G o R
WP hE RER @z BE L A EE IR FiRR s Bt R 4 e
P28 LSRR R B PIRAT IR A el ik P Y L ERGT B RGk enai de p E R & P-(Arott &
Shedden, 2000; Downing & Pinker, 1985) » * A E & £ 8 4%~ 2 T » 3F p {45
e R R AR A R R MERRL FRET P AR A
BE G iFER FS KR PR G TR RS R R R KL
B P o de Folk(1992)b X % 4 2 o fsr X 31 F & p iR Wenbl 050 A7
SEEREPEFZTIAARRL FHT Y 0 HF RERF LG By o8 S(Folket al,
1992) > 2 R F IFR M AFH L FOEEFERT - 25 48 -7 Ta /f«‘}*“]‘/#@{
THF R *%332‘3 I ’}—Zi"'ﬁﬁi e I v R o AR AR N xS
B oo FHEWS w2 MFEARE G AREOREFL
Z ’ﬁ FERT R T I 2 PR R L A LT B F R LR 4 R
S 7#91’5553’E'Jéfﬂd%”ﬁ*iﬁj?&@—,&”mﬁ# I I S I
WiER 2 L5 il a4 PRI AR A R AP R R T T 0 g L
&AL G e Pk > BEWF P RS 0k P & (Awh, Belopolsky, & Theeuwes,

\

2012; Stefanie | Becker et al., 2013) -

15



Frd i oREhnE

— FemRERE

SRAe R B - AL mﬁﬂfﬁ’ U lz\:}ﬂ'?v Fafir 24 T T"Lifﬂﬁ;lk
ks A sgsre Al T% - 5k R pF R (Secondary Task Reaction Time,
7 &

R
/l'& m

*‘E‘%

aY B REpE D
STRT), i » kB fz

¥ PG AT IR LS S BRSO E R RAEF RORFERY Y 0T

/é"?‘ F]I%}},- 7/1’6_.,\;}“——'?/&' ’Q\'—"éz.\bh‘v’ﬂz L_@Wé—rm%

NfWﬁ%%,%ﬁ%%?%ﬁﬁ%ﬁ°ﬁ&i*%ﬂﬁﬁﬁﬁﬂiﬂﬁﬁ’iﬁiu
P AR e 32 14 BF 3 43 i (physical saliency ) » 14T (T4 AL AT 2 5N e R R 2t
T o B EHBER IR RT TN AHE RSB E 2 F R
% 3R 3E 6 P R
b LA S ot B F R AL EAREE 5 ¢ R AR A R
a0

r-’r]
B0 S ARRED R B ST S A besd K R R (g AL i T

e

SRPe iR d B SRE AR AT LA Ak S EEE R 4 (covert attention ) 12 2
R TR A (WMaMMm)wM%hiifﬁiﬁﬁ%ﬁﬁgﬁﬂﬁﬁ—B%%
P R EF g TIGRERZ Chenfl i s T RIRGRAR T B0 0GR ELF MR § 4 4
Fe | FAREEZ “henp g o @ R RTILA R Ry Ee et AR B H L P
¥ B pEer e en ] ofs §: (Land & Tatler, 2009) » Bt o & = gk % chpk § E IR £ S 2
ST S AR

F 3 o DR R AT 5 K A R AR AT R E 0 A kg po
2 SRR P o BERRG S RTRANE R BRI A AREE G ¥ FuEE (75 e
PRIk 42 B 2 ~ (Land & Tatler, 2009) - &> 48 K & 7 524k (fixation) 27 pein
(saccade) Z # i@ * crpkIfid i8 ¥ dp k-(Land & Tatler, 2009) o P-4 5 A1 * PR3k i Bk
AR AR akiE S > o PR K (eye-mind hypothesis) 2 &2 A& > 25 ¥ PRIRGEAR
WE R Y hk - B R AR AR R G AR € F B AR e
pF R (fixation duration) (Just & Carpenter, 1980) » ¥ i sEp:zfi@d 2w iFk B2 F 3 A
B B R RIFEAR DY € HR v A& E 4508 2 (Hakkinen, Kawai, Takatalo,
Mitsuya, & Nyman, 2010; Huynh-Thu & Schiatti, 2011; Jansen et al., 2009) -

VAL A H MR Gy o RIREFR T pRPs TRk AR S FE2
CATEFFE O LA A RO N E D RIEREFE B
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1
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-3
%
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s
>_L
&

(salience map) frficdy o iTEFT T 305

wALE SR E & F]E > » B RS A L E 7 5 & 55 (Wang, Perreira Da Silva, Le
Callet, & Ricordel, 2013) o F]pt » AR F L ZL 4 ERIREFER 2 Tzl S RERF
PEEAI R f e Y G BAeEOE R N LRk

B B AR Y G AR R e AR LY ] fAR P RE AL BT %
WO A A SF S GUREE S BRA] S RIR e 8 d ch- fE o FUREBED|FUREEZ i AR

FERE D AMRB PR TT

5 pri(Land & Tatler, 2009; Ramasamy et al., 2010; Wang, Le Callet, Tourancheau,
Ricordel, & Da Silva, 2012) -
A IR FleR AR LTV R AREE F A W R @R gL iz
IR EE BN ARZ O o 2 AR T Y R RR T ORI E R A
Frdt g o £ 2B RGINES 2 prd o MRE G RE 2 WER DRIE ISR

o

gm
X

£ 2-4: 2 AL ] R BRI EE- T (22 FR)

4p 1% SRFERPBPIER A it
Ramasamy, House, Duchowski, &
Daughert ( 2009 ) ~ Wang, Le Callet,
Tourancheau, Ricordel, & Da Silva
(2012) ~ Wismeijer, Erkelens, van
FEARBL BB R B e 6 R B 6 N Ee, & Wexler. ( 2010 ) ~ Wang,
P% | Fixation Count 4 FEAR 2 #c £ (counts) o Perreira Da Silva, Le Callet, &
Ricordel, (2013)
E52
&
#
2 e o | B ORGAR P R AR £
X GRAR B fReen | BT
L ;E% TS K T B LA R
AR T'V h S FAHFHILL S o b2l
3 ime 0 IS /r}i F“i’“ T AR EL ¢ AR
A | Fixation hE Tt WIER SR Jansen, Onat & Konig (2009)
# : - Hakkinen, ~ Kawai,  Takatalo,
= RFER RS gmﬂ’fﬁﬁ"%@ Mitsuya & Nyman ( 2010 ) -~
T AL ok @ GURBER A D | fyynnThy & Schiatti (2011) ~
Fivation Duration PE o (e B —GRARBEEE PR R Wismeijer, Erkelens, van Ee, &
o R T ERAR SPEEH 2 & R SR | Wexler (2010)
5B o
bR
¥ FEARLEES 1S RALELIE € LM HIRR %
Gaze Path B
L
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Ramasamy, House, Duchowski, &
Daughert (2009 ) ~ Wang, Le Callet,
o s N ZRAY B d e % € 8 | Tourancheau, Ricordel, & Da Silva
FAR B i ) 4n;;i#iﬂ&«§:tﬁ (counts) v /;zijli (2012) ~ Wismeijer, Erkelens, van
Heat Map EBY LSRR - Ee, & Wexler (2010 ) ~ Wang,
Perreira Da Silva, Le Callet, &
Ricordel, (2013)

FI&% MR RRCS

SRR D RELEERA ARG R TR S MF T % RS R
M E e - R - 4o lavecchia & Folk(1996) - Atchley et al.(1997) -~ Arnott &
Shedden(2000) % i B2 % » REE X7 2 F RS GNP Ed - 2 FE I F &
P chf ~ B g v f1 4 & o Tam, Stelmach & Corriveau(1998) ~ Hakkinen et
al.(2000) ~ Huynh-Thu & Schiatti(2011) e§ & B €38 i - ke FEAR 4 22 L F 4L 4 T ¥ o
7R W AFE R R E R Bl e 2 R R R AR R - 0 1
PRFREFFIN FRFRAFRACINT R AUFA 0 A o gk ML T L 2 4
A HRIPIR T Sem EfRIE o Bt 2 REAR 4 HRPIARA DEE b 0 AR RT B R
¥ 425 ¢ Titmus ~ Frisby ~ Lang Il ~ TNO > Randot Stereo Test > H 42 & 2Ll 4T -
— Titmus

Bl Az A A FEIR & FL 2 FUEH AR 35 24 BT RY
WERE . ERIBEIRY X5 OBZA > EREVF 5 ABFE 4 BREY © 5 -

"y & 2 F1L800" —40" o IR § = EFF R - PG 5 EE b

ARG HY — ARl & - gy & A W 5 400"~ 200" 100" ¢ gm@m{)@%r

i

Fulbs i g5 0 cngo X 2 Aepi g 3000" > Al F 2 RHARAE 2T o g@%‘ifl“ﬁ& 24 R
b &
R’

WTg @ ER YT EEE PR AR T G 2 1 F kS T
R A et iR o
= Frisby

>
11
{m.ht
2B
\\\?{r

?,ﬁé\:zlzﬁ AP AR R RIS 0 BEEARY) 3540 24 adRg 2 B
SERINS R BIF R Y o X5 2R B ERE D MR T

bo
Tt
.
el
bt
A
9

—

=
A

HEEHG P EFOR P F - @K R - WS WY&
=4

\\\Xr
1%
i —mle
|4
=
%

BHREAGKT FORA G P BRI RAT R A F T g o

A
9
\‘E‘_
ol
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RNERE O SRFIRMMBRAF I PRIRAEF - FRRFEFEHAEAN
- o Mt aEe R R %ﬁﬂk— I & ez #gA 4 % @ (Frishy, Davis, & McMorrow, 1996) -
= Langll

WRIKA R -SRI HEF 0 F RS F FIRIER
(F) & 5 600")\ a8 (f k5 400") 7 2 (F & 5 200") - 7
o el 35—40 24 a R Pk o AR 0 F %K H
jEr- BRAVEELAEY R A TR REEE TR IE M) R
Bl HEE > A B 5] 5 RIS AR SRR AR 58 en 2 AR S 0 B R A e eh
?Eﬁxﬁ’iﬁﬁ ;;—g | * 44 B (Duckman, 2007) -

o

WIS TR S R 2 R KRR SO AR YRR
W T S 2 67 Rr R R BE RIS RA LR RIRLLEH AT
B ik 0 2o o Bl gy & £ W 5 480"~ 240" ~ 120" 0 60" ~ 30" ~ 15"(Larson, 1988) -

[S%)

Randot Stereo Test

PRz = ~30A H- @ Bip = JEsF - 38 g & 500" 250" 4 =

FPTAA S ENSLT A B A BIES BG SBEFSFPR, -2 L FER
£

£3% 102524253 3 BRE -3 ERE" F’ﬁ— BRIBlZ 3 2R Gl L F) & jE
400"-20"z_ F'*m#;a%] i ia%co‘d TR H B #E;.a--—#k# (S v

R - B4R & - gy & A RS 400"~ 200" 2 100" © 2t 4R RIS T fie i kR
& RIEEESE 35 24 o

B3 4p 4 TItmUs s * 35 fken% § o de X F] L fode Bl BB Y o T B
¢ HERAE TR R SEE I ERSTRIR S o B R 2
(Duckman, 2007) - §—‘k S d TNO oz ip] > A 2 H & o> §84R 4 R RIRIAp vt ez
T o ¢ 7 BPRAE A 3 (Binocular Dissociation) 3 % (Von Noorden, 1990) » * % % i3
& & % ehie L (Rivalry )~ B 6 (Suppression) i 2 ¢ 8 & g4 % e13 $9(Larson, 1988)
Lang Il ¥ Frisby {1 ip| e 47 Jf 7] 27 %\;xﬁdﬁ ER 2R 27 4 P Bl 2. FY chERdE > F P
g 3 2 MR 2t 0o Lang 1 & 2 4 3 ehipl £ .%%ﬁié’%ﬁﬂ&%ﬁﬂi%ﬁ#&4 e
v e Rl ELE ¥ 25 )2 484R 4 (Duckman, 2007) > FIE) A58 H o 100 T8 § SR

R R UL

19



DR A WRRIDP E S T R &R

o

B LR REA 7 WA 2 WFE
B BRI MR RE B - R Flpt 0 FAZHBRIR O MIERRL P - REF
R g%‘/%‘?}ﬁi\’% PR E R PFOVERERE ° %ﬁé Wk B REAR A RPN A R
i P~ Randot Sterotest % * f84R 4 & B 0% 2 - Randot Sterotest ¥ 2L % £ ch HAR 4
P17 5% 0 2 #7 7 stdn 1) Randot Sterotest eid 4+ B 7§ HPR AR - 7 B BFER ME D
‘@ > 7 i & Randot Sterotest ¢ &4 Bl et Bl & F 0 B 35 Kk h% § AR om A
B 22 [F) BB] ) 7 dio A e B X iE'J—"Ff e §8 4L 4 (Duckman, 2007; Ohlsson et al., 2001;
Simons, 1981) o F|pt » &4 i /,?% v A2 EH M AES 2 48 B % 17 e Randot stereo test

S ST NEL URE L

225 2HREFFT T 2R BRI T (2= F2)
= AR A R AS

: =23 13 54 2k
REEE | Y RE PR f
Tam, Stelmach &
|1 4 MmrE O EyEp =R RR 2 Corriveau(1998) ~ Hakkinen
> R AR A AR A 4%y
SHRARA ams ggs OB g et al. ( 2000) ~ Huynh-Thu &
Schiatti (2011)
. FH%EHE e . Atchley, Kramer, Andersen
Bl 1 R > o -\ 1 1
FiEalEs g;; FokEs Bt 3A) jf‘f""’i"u & Theeuwes (1997~ Arnott
g o . & Shedden (2000)
F.
S NGRS T IJsselsteijn, ~de  Ridder
§1 A b 1 1
Randot @ ha By W 20—5000 - SEFEFE anperg Bouwhuis &
IF) 2] BB B ® Freeman (1998)
Ohlsson, J , Villarreal, G ,
TR fifg * 3—5 Abrahamsson, M, Cavazos,
. » ;i . . gz g~ 2 H, Sjostrom, A, &
Titmus 7 I Wil 40" -3000 s )2 f-4~ §)  Sjostrand, J (2001) ~ Simons,
7 ) i) ssEmumz K ( 1981 ) ~ Finlayson,
Remington & Grove (2012)
L -]~ o) L
%A A
TNO -F PE®- 15-1900" | f‘;;‘m
A R A
L% - @e v #i#l= Ohlsson, J , Villarreal, G
B E AL+ ~ g% Abrahamsson, M, Cavazos,
Lang I1 wa 200'-600"  #ip|MzF H, Sjostom, A , &
PRE chppap g 44 Sjostrand, J (2001)  Simons,
il A - K. (1981)
B IR 4 R B
Frisby WA M EB*3 55" —340"  z aEREEE
RISk
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$-8 FmpaFATRR

Ik gﬁwwnuT*ﬂﬁﬁw‘k¢¢%<”uﬁgl@ﬁ&m&ﬂ*”%mﬁﬁupwmﬁ
S AR W T LB A P Bk ey 6518 P AL 0 7k aAJE 4
BEAA D R Prnsk o ¥ AL A AR M AT WA Ry BB
Z @A AEFRARLA 2 URT R Tt A 5 - BERETERS TR
RIE v = F anar ik Bl g FIC it e m a2 o R 2 G 6 R SR KT AR
FAd e Fda @ ZBEBEOZWFR? EF AARE DAL GBI E 4
DY P IR R O R 0 $HE G IR R e e 7 enpE . B AR e o

Ra AR RBREY DU P ERIRATILI DL BN T AR
f T AL PR bR PR O FE AR AR R G F T D R AR S A
& Hf % 2 74(Wolfe, 1994, 1998) » H ezt p L 4ok &8 Ao Gl d e ¢ >
iﬁ?i%*ﬁé—ikﬁﬁaﬂﬁﬁﬁﬂ&(B%%/J%%)ﬂ%°ﬂ*’ﬁép

3

THRFRFGART R FH P B2 By F 2B WIFR DR L T e IR
PEL R0 B R AREANT B AR S R AR TP S R RIS e B R SR
Bt WERER G — TR EFRFAEL GRS = R 2 B WFEALS LA
AR FRFA BT KT R PIORIA - F PR ERR TR 7 iz 4l
FRFULE > RRSLIBET §HF BFFEIRE -
gt A2 PR E R LR E L AR HIRRE DR R LT N
bz RBIE R E

WA RE M AR AR A SRR i R T R A
ANETEFF I RIS REER » R EEHAIT? PRERINIUTEY R

FIRFE: ZHFROGLHFY > ARFLL PRRAIET IR ?
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REH-FLRHE
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Pl do plEd e BREFES <7 53
EL2dFFR 509 d 0

5

i 8ar23* (SN\FE-H-B~E)- 2~ 3

S FApHht TP H I BIESESARIR » B2 32 chibfer &3

foprdian Sl ¥ R 7 L iR s

BAIRARE PR A e i d o 5 R

BFi%EH- R mE v FHEFF > 5422422 Adobe Photoshop CS6 4 i+ 3
B BREAG T HEPE FETR 2404 1920x1080 ok 0 P EE F 2 RE T A
& E_5H bpte
Tl > 2k TR L6 ar s 2t 2 FFenfFgep| 3 10 24 s N F % 88

gﬁipﬁ T SRR 6.5 O 4 0 11 E Il )W F 2 B enpegr 90em o 2R E A g 2 R R R

g R AU E L 4.264% 2 2 AP EESRE P S 6.362° 0 4o 3-2 ~ 3-3 ¢
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. EIR ZERIEERE

C ERE AR RO RE
 EREIEIRAVERE

O > m =

W32 fljdane#E T LW

B| |F

FHE : FHE 7 EIEEE
R&E6.7cm R Z10cm
RA4264E , RAE6.362E
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H |E

W 3-3: flEtHa T LW

prob s gt w R IFS 5 AR S L7 08 Stereo Photo Maker (SPM) ¢
> RE R enfl e & w (http://stereo.jpn.org/eng/stphmkr/ ) - SPM & - % #% &+ 4

£

F
FORR s Bt an e kY Gkl i Masuji Suto & David Sykes >+ 2003 # B 4>+ 31 + 3%
& SPM1.10% 4 > 2 % 2014 &  #7% SPM4.54 x4 » 5 A= & * it 48 55 A~ (Starkman,
2013.01.27) © Z M -k T =5 Bl ik ifZ (pixel) 03 X > BAd 3k4p e cht ~ &P
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http://stereo.jpn.org/eng/stphmkr/

Fop Wi A w2 A5220p @ E G A8 f L s F G (Amott & Shedden,

%

ZRER o ZMFRIH DR PRARER A F IR E R RS 0 2 2GR O
AAg o 3 A AEA (1) I L FRARBERENF R BAEIARL
AR (2) At AR ENF R T FAARL c PHRFPEFFEF LD

AN L P T RAEFG P e BTG o

Brimlob B UG AERS L AARE RHP R R g

FRE » FIt 2 E %3 6 AL EHAR il ALY > 22 Fhtlgd b oo 4op £

PR AEEEE 28 K VR E > P A E FER S R T R

EARR N HOARE R 5T RT RN S D Bt E R E BB E

B RERFALA FRETRED FRBEEL N PRSP BT RS Q¢RI EH

PiRtiles o ¥ g AL e » PR BT « 2 0 &% 5 B2 WiFR A

TVAGEFHEEFME Y TRFAL S RN B A MIFR AN E N A

Pt s TS FLE o el 4

3

(B >0 #Py) (£ >»*+3%$4)
W34 2HFRATEE >N

> (kIR
FREREE o &< R IE 0 R4 ok P (reactiontime) £ 571 8 4 % 1+ ik
AR o F PER R Y E-prime i 7 0 (L S F e F R B RS o
PRIRER 4% - ﬁdﬁwq& AOl i s 245 » 22 - AOl A4 p 4> 4=
BEZ ZMFR GRS 0 FEd Tobii Studio3.2.2 e (7 sk 4 47 1 o
I FREAR
2 Tobii Studio3.2.1 ~ MediaLab 12 2 DirectRT #l (v ¥$t { it » F %% 4 & BMeny
% 5 Acer VG23A3D > f#ar & 7 1920x1080 - 7 2 A% 7 fe i i £ P48 (polarized ) > <
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2% g5 b T en & oo Tobii TX300 24 mop@d g Lk % el b » Venke
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PCCR)» 1% & ueh Flenp kgl (glint) > 22400 F StenR pe (bright-eye ) 358 H 4p
g e R AR RIS
A Rk R
OB N E R AR FoAFC priE ¥ R 4 —ﬂﬁéj-\@_i—glgét;%‘tﬁjﬁ -
G A F S 58 R RFE K o KRR Al S b otk 06 AR
el A > HAd 28 9 (b (48%) -~ 29 fmk dt (50% ) @i Eas 4t 20 3
44 fh o a8 SRl Rdp itk A S Aok AR S A U AR A 2L a7 4o
Had 294 (18%)~9 5~ (82%) #rle= » E& /> 203 31 & -
= R RALE
FXRHKETI - LRHLE
ZEE N R R R S
%1 ¥ '+ /f 4 4% Randot Stereo Test 70 #) & - FE- 5 LR HRFLEH T %R Ao = WEA

BAriim RiE o 24 2 R HRRE AR AR % Sa 2y

N

%
PREEiL S AL (7 B R L QBRI o PR B D A A S A
DRAFFEAR B TR MM NRE (- B v s
PR ETENT R T e 2 REPEHRE ER RO G o §
F2FaiB 2 AR AT )\m#]ﬁ 1—,4 J}-?\‘}E&_ TRARI ST e D A
N
x

/J,

MR A RERA S R NG R &R AT ®RNE - F A
FoFH A EFEG > PRFA S FEFEFT* H-E-B P acnEses g 48
AT &R A R B (blockrandom) » A A R R %A H o TR ITFE
FR&FSEF I o P WFIEFH o A u b RRT LEHEDF B4t ¥
HF* 2 SoRFTEIH FRIEFAL P RERTRIR FLLEE

TR ORERERENT - BFEEK
B \%*ﬁ“%?%%hjﬁpﬁ%wlﬂﬁ CRERE A § O S
%giﬁﬁﬁ?ﬁﬁ’ﬂ?ﬁﬁﬁéﬁm* WAL 2 el SR F A o Y AR
AfE o F AT % AR PE 2 Bk REF 8 BRY EK O ORY BB K

B
Ex)
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1‘1 »
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2HE Q2P (L) FRFe ¢ e¥F I FFNRIY > F
FlbsBgap $3R5EEQEAHG F B

LEE(2) FRTErE R Ay
Mmw g (0) &4

LTI EE S MRS T
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— WEYEE — KESH — Z2E£EE
( 3000ms ) ( e ) ( 1500ms ) (2000ms )

N

B 36:R%&SH o inA2H
GL BT TS RN E TS SIEES RS 4 R SAS)

Pz ESxaiir

Foh- a2 MERE (2)x 528 (2) reEp @ &E e i R4 = 7
Bl GABfGAL NI FRE »aREFR W F RFFEILARE (X7 BR
Boipih) B o Bl Az - Fl ST L4 R ¥R B 15 (two way repeated
measure ANOVA ) » 12T % 3 it ¥ 282 Bk S g en 5
— gt T

B3R ST iofcs 72894 22 32 F R BREFRF T 5985 796.48 - = ¥4k &
B sk B E L% (tee =760 p=.000) Bis &< 3% S-F &r R m
HMFLE a8 ARFEFLHE? SHEFARRBERS L DORMKEEHRFT LR
(t)=2.42>p=.046)> S TIofc: 147> F T8 166 B4 SEF g 4R p
o B fipE (1 =-98>p=354)~S & F &% X jiRHHPBR (1g=.22>p=.831)~
S F L RAMER (tg=.90p=.393)-S # F &RsdcE (tg=.40 p=.702)-
S¥ Fhwd=t#k (=44 > p=.670) + AL E F 3 KHE o
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531 flpp e B

i
& %3
M SD P
F 796.49 201.26
FOR PR .000
S 728.94 193.34
B AR s B et 19Fi = o1
( Time to First Fixation ) '
S 0.34 0.22
FULP 2 B e B T RS o
( Fixation Before ) S 147 0.62
¥ G B g A F 0.25 0.07 o
( First Fixation Duration") S 0.95 0.09
B F 0.32 0.08 -
(Total Fixation Duration) S 0.30 0.10
BB F 1.31 0.26 -
( Fixation Count) S 197 0.28
e F 1.05 0.08 -
( Visit Count) S 103 0.07

= BR&E
1. & B (ms)

CHFREE R T BRI EF LE(Fes=6114p=.017>

b

ﬂ; =.100) & FHE S Box kA c HHI B0k BBLEEHT > & FF 2 HER

BE R ERFARE S PG AFERF (Feuy=791>p=.000)" § £ 5
5 (Feup=721>p=.000); ¥ » p &4 5 (F310=6353>p=.000 ) > & »+ 34

% (FE10=5259>p=.000 )c ‘ BE&HPHP A F]F 2 MFREE » 2EIfE A
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BB aZR L3 B8 %%  WREBHFEOF RERFT @8 § LR~ PP
pEen T ek g pE B P (M=750.959 > SD=25.176 ) - H = i & £ B » F # F
(M=761.521 > SD=27.727) > £ % L% ~p Py (M=767.071> SD=27.093) - %
E AR > TR R SR (M=771312 > SD=28.114) -

775.00-
— B B4R
770.00 Rl G L
’:’? 765.00-
&
£
fy] 760.00
(ms)
755.00
2]
750,00
T T
PR £ AR E

M37: 2 FERAE » 28 6F RFR T 62

4320 R RS BET Sk LT A

L ¥ S fikd
M SD M SD
AP 767.071 27.093 750.959 25.176
ErFE 761.521 21.727 771.312 28.114

2. PIpEEpEEKR T
(1) 7 =k sRak P %2 = hfepF (Time to First Fixation)
SHIFREE T AR AR F A 2w EmE (FS) ent 3 IR 15 R E K

# (Fa,e=.777p=.404 > n2 =.089): % p H3E i Brek? @ 2 HRERRLT &
PEFLE (Fae=.019p=.893-n3 =.002) > & » =8+ 2F “iBEF-kE (Fa,
8= 484> p=.0561n2 =.057) @ A F]F F X FAFR L T FLPFOLT (FF L
P B F R (F,6=.333>p=585"n, =.053); i &ock ¥ 7 @ivs ZHIEAR
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1B ERE (Fue=.172 p=.693 02 =.028) & » =%+ 27 A3 Bk

B (Fa,e=.126>p=.735"n; =.021) St S HP A F]F HH LHALF* - U2 7 =

FRALIER 2 T ehfiphy 3 B3 Bakk P g B
(2) AP 2w g E (Fixation Before)
SHUERE R A R AT R 2w AR EE h 3 TR G AR F L E(Fae

=.2191>p=.177>n; =.215); @ p RA 2 Ronk Y Tt MER G M FRE
(F1,=.003>p=.955>n7 =.000) & » X st Bk B (Fo,)=.384>p=.553>
N3 =.046) & & F)F b FGRER 2 T SR DR IR LG A F KR (Fae
=.204>p=.66771; =.033); i Lok ? v Fhoro REFERG A EE KE (F
<1,6>:.O:|.6’p=.903’*r|§J =.003) % » =8 4 X St A k% (Fg6=.035p=.858"
12 =.008) e gt i % M A F S HEAT  HF R 2 T GURERE ¢ A LBk

(3) =R p fEendE F P (First Fixation Duration )
b fﬁ'z?@i—?&’ 2 ~TE l’:"—'ﬁ']— ‘/‘\‘/}h’iﬁﬁ-‘i’ﬂ“ #fig—ﬂfﬁé& IR 3 iTH &«Fx’fr * gf if“;‘l‘%ﬁ¥’ﬁ—)—%
(F,9=.075>p=.791"n3 =.009); A L & s ¥ @ HIER X & S ¥ k8 (F

(1,8))=.1892p = 719> 7 =.017 )» & » i3 AsE SizhAaF k3 (Fy,9=.047:p= 833>

ﬂ; .006 ) & 7]+ "+ SRR FFIER A A E S B E (Fg,6=.093p=.771 -

n2 =.015); jid Rackd @it BER AL NI EKE (Fae) =.346 > p=.578 -

n; =.055) B » =B P s Aok (Fae=27441>p=.002>n; =.821)- i &

BB ad SERT UE 0 EFEAE N REA B § SRILER R R
(M=242); % EiFREE » T F* P § X FARFRE OFFHFRE (M=166) -

BEEAA P RAHF AGULF A R EERRG Pk 28 N R HE SRR
SRR ARk D EGERE PR EIFAE N TR EE SFOLER DR
o SN AA BB EEFL (THLE=076>p=.002)  } L% &M 2 HIFRE »

E]*?‘ —% %J‘AB&, "kﬂﬁﬁa/#))ﬁiﬁi‘g‘ﬂf}a&mz\I&pA,ﬁ%ﬂo
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257

.20

15

107

05

B3 Fonhe 2 3 1 5 3 B e ok

.00

EAHEM % A T30
W38:E»EHy XFAMFRFYERT L 286 F

233 LR IRRFRAFNER ik R 2
Ly X 2 foiL

M SD M SD
E P e 239 .052 233 .054
E P 161 .059 160 043

(4) ¥ xspER (Total Fixation Duration )
FHRERAE > mEHEA RGP 3 Fr S S E kR (F

1,8 =.217 > p =.654 > 1‘]; =.026); M &0 B ek BEV F s WIFEE A EF K
® (Fg8=.572" p:.471’1’|,§ =.067) 8 » =% " AEEF (F8=.058>p=.815"
TI; = 007 ) gt % > B FEFIFER SRR R 3 (T FELTF BE-L®E (Fa e

=.020>p=.893"n; =.003); & Brak B %V @z MFERAERTHF LE (Fq

6=.569 p=479 02 =.087): A+ B » =B i R ek AP EFKE (Fue
= 42743 p=.001>nZ = 877)c R » R A BHBRT L@ FRAL N B

FAE P EF* SEREFRE (M=337); 2 EFAE > FHEFT o FRP
Bx A PR RRE (M=243) 2 a EiFB vV REZHEF LB (T01 2=094
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P=019)c s B % WP A p FAFF A DL RRPFR 2 L1 L2052 23 BE KRa i

>R EER BB > B3 2 Rk AR o

407

104

DRIFBREH

007

ﬁhé#% ﬁh%&%
W39: E 18 $FER NS RAP T T io8kia B

£ 347 L RBRIER LRRER kit R 4
hEe Poikd

M SD M SD
£ r PR 319 102 324 .097
B+ 231 119 .209 .063

(5) sAEEEcE (Fixation Count)

CHFRSENCERE S AARBEREDLI EF SR AEIHEF LE (Fqu
=.048>p=.833>n2 =.006): " p L Bk BE T DMIFRAEADHE
ki (Fa9=.824>p=.391>n2 =.093) % » =% x & %38 F k¥ (Fre=.003"p
= .954>n2 =.000)° %@ > HIFAFAMEEE DT T FEAEREFLE (Fu e =
6.497 p=.044 12 =.520) P A p FAHFTH R EE L BRSSO RE
BHEZWFERRARENEET T f Ly P RFFIRARERE S
(M=137>SD=33)  #% 50 L% » p 4 (M=135-SD=.18)> L ¥ 5 X ff £}
>+ S (M=1.29 - SD=.36) > B {5 R L § hE » F 44 (M=119-SD=13)-
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1.50
— R A B4

ﬁﬁlm— o - REATHS
HR /

g% 1.30-
&
48 1.20-
43
3 1.10-
=

1.00

EARE A e
BI39: > WFREE » % &AF BRERFHLI (T

135 L HRBRLEEE sl B R 4

L X 4 i
M SD M SD
2P 1.35 18 1.37 .33
ErFES 1.29 .36 1.19 13
(6) %=t # (Visit Count)
CHFEREE C REHF AR T BRI AER I F LR (Fuse

400+ p=.090 02 =.789)n @ * MiER i B ek % 29 B F ok (Fue=.001

p=.980n2 =.000)+ & » i} e &axks 2 % K (Foe=.023p=.884>n2

003)° @ @ B p RASFER S P Bech T ier B4 24 BEKE (Fue=.374>
P=.563'n2 =.050) @ * HIFA thi & 2%k Bk R B F k¥ (Frue=.171p=.694

2=.028) B »fng i Ronk m ARE FKE (Fue=.608p=.465-12 =.002) -

it

WP CMFREE N CEHTA ALIFR S R Bk
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2 36: 9% - *MWMERLE » B BRBHFLEERE (P-value)

> ERE R
RIE dp ;i
HFER B rmR
\ F R 017
B KGR F A 2w enfe pE (Time to First Fixation ) 404 .893 .056
B GARIE R 2 el 585 .693 135
FALE 2 2w il #icE  (Fixation Before ) A77 .955 553
FARLF R 2. W N ARSI & 667 .903 .858
B B GFARE A aFE P (First Fixation Duration ) 791 719 .833
g B RALIE R i R 771 578 .002
i F A i AL PP (Total Fixation Duration ) 654 471 815
LS 893 479 001
F A s gLdcE (Fixation Count) .833 391 954
R AR B R .044
F #1325k (Visit Count ) .090 .980 844
R T i 563 .694 465
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SERSEEN I Y]
ul L $H R 2 A 4 s (cognition) ~ B (affect) > B ts 4 B_(7 5 b chiee ¥
Laczniak, 1988) - X m fiir Tt L $ A L WAL L 4 FThEFAUHB £ 2 2R (Ha
1996) » & PR E ¢ A 4 450 SR SR 0 7 5 R T R

AEME L LT EHR L AL A RIFRBNBE A
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Ro

BR e @ A2 gy 2 R B fsRAvie g angeh o
Foh- FHRGER T CHMFERY AR TR TR AL A iy P IRR G

A #p 7 'Jgr'é‘?\'Z AR &4 el o FlWb o Rk ’]‘r\’#i - gk o B RIER
B R RO REATEET RN EBHEN F oAl /rf;i'k?g (AR AR o @
HPFanEE P E PRATER G > ¢ 2AMREATERA R VL RIA L ME LG B OR

AT RS @ T Rk dEih R T R RS R e

HI : anBf R iR iy ¢ d FEHRS -
H2 s EBBRFROR S TRBE ST 1 p d FTH A ™

H3 ERREEFRIR I Ermygrpd fzﬂﬁﬁ-ﬁ i,

H4 o = iﬂzrli-%i’zﬂﬁ"‘l‘\id’ﬁ? HBEFEFF R IATE o

Hia: f hZR L FRIFTEL AT g™ Hx2 %L - F 2 FihsL -

H5 @ > MFRBBTUNHR 2 SRS T (67 o

Hba: p kL R L HHOR L ypdrmF 58 > H= fd » M3 FHAL -
H6 = HFEREBFFPHIAHR T Emr EF 5 I 1F% o

Hbéa: g LR L HHR PR LB AEF 53 > 2L P B HEFHAL -
H7 @ 2R AT BRRRER Y §5 23 k0

H7a: B Gl R & & RARALRE I ek m;g&a’gﬁﬁwi’&@%?%io
H8 > 8FREFT)N g RFRFR L Dy 13 /8%
HBa: it £ R % i AWR P2 Penjimeg s I G Z B A2 Fkd -
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8 & B F Bk 3K € &) 45 &%
I R
Wa4l:R%=- RHFEHR
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4

1=
ZRAAREATEN 2 F o 2 RIA R UE S B ERATER TS EE » X5 0
Pl Be TR > B9 BA 2
Tl i eRATERL 6 M~ BRI RELENE AR T 0k 0 ik &
BAMRARE AL R o ATR AN AR S R A S TR A 3K £ 00
R F A 500 F Up R AEROR RO L AHEITS 3/ T 2 WIER
AL RS > S HRT AL RHAE A FREGLLT 202 -
ZRFERR A OPIES N B P H—A4nk o E T S AR #04 Stereo Photo Maker
(SPM) 6 Rz 5 2 MFER DR L Tt F o o J1% F F DR - ¥ F FI306RE
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i SPM 1ok 55 Bl if (pixel) 17 N o 3-8 ARk P2 s PR D B o A
Blif+20 p~0p~s —20p#E 25 & i ~ B AL~ ALl S e (Amott &
Shedden, 2000) o ¥ #F » d 9 % B2 F fieft 3D i % ﬁiﬁp Bh o o0 i AAEAT

R L2 EAR R h LR T R R R DER
E%E%&ﬁ%+%ﬁﬁwﬂ%éSMAi?&%—lwiéﬁ$%§ﬁ€°
= AR

ZHIER 2 MURRG D B AGURER D vt E R e 0 A X E R Y

FenTg b o @ AP afffen A4 e X = faa) (1) & i o FARTER LN
FhR2ie DAL ARARE(2) f T2 FORBRESRF F2» > E 1AL $(3)
BoRA  GURERESNFEF T e oo

mﬁﬂﬁnmﬁﬂﬁﬁ%uzkﬁ?%ﬁ%ﬁ’ﬁﬁﬁﬁﬁm*ﬁﬁ%kﬁ?%ﬁ
Bosafg g (L) pl AR FRRFEF M AR 0 By LR ATHE
Fo5(2) EarE ’éL?E%%E%ﬁﬁiééﬁ%% Bpz o L@ okis L ReEH RN 3
7R RR
> RRIE

AEEB o IR S AT P RGARATA R R R LR FEHATR
RPIROEFESFARB AL A B RAARTS > A fpk $F R 2 73R 48K o

REEBe ke * RgRAR A WBSEA - B2 ayrds mFins & 4 1
»z % 4%47 (A. Lang, 2006) = # ~ & * Direct RT fied#ie(7 » ¥ 3w BB ity o 7
DirectIN #7312 ak g plse sz g - 175 S8 F & 75 p hfe i oo

B 6 dnif o i EAEE B AOI g W 45 - A% B AOL A 474 P i =
BTN CRERSIERE ;ﬁd Tobii Studio3.2.2 s #8 & (TP IR:E & & 746 T o
I RmRREE

MaRRE AL RARS F o A FL LT WA F LAY R
B A T 58 e S fﬁéiﬁ REALS K plenl A > A
28 =9 1+ (48% )~ 29 =%+ (50%) #rie= » & 430203 44 & o
= R ERARR

A-t-

FHR-AAFEFTR- CRIPF > 2SR &R LF 0 € F Randot Stereo Test = 48
WA R P RARBPESRIME VRN N R TR N B MERGEL(E
P)‘ﬁﬁﬂﬁﬁﬁ(Eﬁ)%ﬁilﬁﬁ%%ﬁ°ﬁﬁﬁ%h el de ? o = 8
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TRER S R QP RRATE UGB IR IR E G o F %ﬁﬁﬁﬁﬁﬁ 1
FEF TN EREF S NFTATRL 5 0 3 AR RER DT RS
%&@’Eﬁﬁﬁﬁﬁim18M%%$$$,ﬁ PR AT R EERR L A
MIEFTET 6 ORILG - TS Bopeiug BT ORGSR R F
WEIZRIR L RHET 2 A FERR 2
E¥E RIATHE N 2w ¥ A AP M R

1%
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e
I

W

5 NIRRT B
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o T

&
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,ﬁ
=R
A
FREERT  FRAAIRTRFA R A I RRT R F R FE
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“t4kx : Stereo Photo Maker #i 4§ £ #

Stereo Photo Maker (SPM) - 24 ' & % «hcdd » #&i% 3D (8 @t iy o
- ~ $it#8 % 4L : Stereo Photo Maker, SPM
=~ k8 1 A ¢ Muttyan's Home Page (3 < %)
~ ¥ 7 - http://stereo.jpn.org/index.html
\Tﬁﬁ%:
ZLEHMERE AT EHETFT -
Welcome to Muttvan's Home Page (MVain)

W

P

Muttyan's Home Page

Please click the national flag !

[Main Site (http-//stereo.jpn.org/)]
[ @8 AR 35 ERE English ™= German ] ] French

[Old Muttvan's Home Page]

[Mirror Site (hitp:/www _stereomalker net/)]
(@18 A 3% EIE English ™8 Geyman [| § French

[Old Muttvan's Home Page]

2. i > Muttyan's Home Page 7. = - 2% Stereo Photo Maker -

| Muttyan's Home Page

(English)
German - _ French I I . Japanese lIl

FIIPIEICIE (<ince 13 April 2003)

Welcome to Muttyan's home page. We made some stersoscopic image program. Please enjoy it!
HDR Stereo galleries(03/Feb/2014)

iPhone/iPad Stereoscopic Application [i3DSteroid
Android Stereoscopic Application [3DSteroid] . [PhotoMap Maker] , [3DSteroid RDS

StereoData Maker(SDM) provides on-screen stereo information for certain Canon compact cameras and can save the data to file. (developed by David Svkes)
(21/Feb/2010 update)

Stereo Movie Maker fimctions both as a versatile stereo movie editor and stereo movie player.
[ StereoMovie Maker st

StereoMovie Player it
S“mpm Mﬂhl' Up Date! Star.eoPhoto ﬁaka’(SPM) functions as a versatile stereo .image edﬁar viewer.

(01/Mar/2014 update)

. StereoSlide Show (SS8) displays still images and movie clips accompanied by sound and optional transition effects.
StereoSlide Show (15May/2012 update)
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3. #&»T{F G - 2 Stereo Photo Maker Verd.40 (& i7i%) -

(BHMI FIE TRETT AT R o)

StereoPhoto Maker{SPM) functions as a versatile stereo image editor | viewer and can automatically batch-align hundreds of images and mount
them to the 'window'.

It may be run on all versions of Windows (up to Vista) and PowerPC and Intel Macs (with emulation or virtual-machine software).

It also allows users withno knowledge of HTML to create WebPages using the 'StereoPhotoViewer Applet'- You simply upload the contents of the applet-
project to a Server using a freeware FTP program More experienced users can create the entire webpage themselves or amend the file produced by SPM.

D‘“"[‘Ill:‘lad;. .

tereoPhoto Maker Verd.55 1290KByte 01/MAR/2014
terecPhoto Makler Vers 35 mchide hel (s vie
Online help

A very nseful 'SPM Beginner's Guide' and 'BeginnersSPMGuidellustrated Fui'W1_V3' has kindly been provided by David Starkman, and 'Stereo
Cards(ProShow)' or 'Stereo Cards(PDFEY by David Kuntz.
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Edit Web Help

W |

Cpen Stereo Image.

[ Open Left/Right Images...

o

Open Single Image...
OpenImage file list

Open Slide Show List...
| Make Slide Show List...

Ctrl+0
Alt+0

Open Left Imag 1:-1

i

BTED: |

2o m oo ik

hcclabmark - left

| BEEEEY Ak

Py

cclabmark - right

R = =

TEFEEHEU): [colabmark - ft

TEFELRR(T): |J'PG."EIMP."TIF."GIF.-'PNG."JEK."J'PE."J'PT File
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File Edit View Sterco Adjust Web Help
EEED - E

& Left Image(cclabmark - left bmp [2200 x 2800]) Right Image(cclabmark - nm iF e
=
| ) (o) ~ | BB - BE - W2

e

HIH HIM
W e

J

BRERHERE
communication and cognition lab

Img. Size after Align.[2200 x 2800]

37 4
1.

B

EREDHERE

communication and cognition lab

Position Alignment(x=0y=0)

Display Image Size[286 x 384] Zoom(13 %)
. 3
& Hi-5¢ (color red/eyan)
B fx Stereo — B:iE ColorAnaglyph —£ 2E:E color(red/cyan) e
ql:r‘ Left Image(cclabmark - left.bmp [2200 x 2800]) Right Image(cclabmark - rim
File Edit View |Stereo| Adjust Web Help
EEsDE Adjustment View B oo~ EE-E-HE NS W2 H I
Interlaced 3
Gray Anaglyph Fb
ColorAnaglyph F7» color{red/cyan)
Side-by-side 3 halt'colar(red/cyan)
Above/Below 3 Dubaois(red/cyan)
Single Image View 3 Ghost-reduced Anaglyph Ctrl+F7 I
Page-flip for 3D Shutter Glasses F&8 )
25D Ctrl+F8 half colariyellow/blue)
Page-flip Setup...u Optimized Anaglyph
|
TR T MRA
1.

Optimized Anaglyph Setting...
Setting...

B £ Adjust —>25% f

File Edit View Stereo [Adjust] Web Help
ESs0EE |

Easy Adjustment...

@‘ Left Image{cclabmark - left. bmp [2200 x 2800]) Right Image(cclabmark - rim ﬁ‘_;‘—'l
Create Popup Anaglyph...
Easy Create Popup Anaglyph
Auto detect Rectangle
Color adjustment...

% A % (Easy Adjustment) B izt B4 o o

K fmmme -
Alt+F
Auto Color Adjustment

it
Auto alignment

e
Alt+G

Shift+K
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w E
Ctrl+K »

Alt+A
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RANDOT STEREOTESTS

Stereopsis, as a discrete test of the ability to binocularly discern a
difference in the distance from the observer of two static objects, has been
attended by many variables that have made it difficult to correlate various
tests by the measure of binocular parallax. Form (both figure and ground),
size, contrast, and distance between objects also influence judgment, and
some figure-ground configurations include monocular clues that may
invalidate the test.

The RANDOT Stereotests now provide the opportunity to achieve
excellent validity and reliability. Binocularly devised random dot patterns,
made popular by computer technology, require the individual to extract a
form figure from ground without the help of any monocularly visible
contours. As disparity is reduced, however, the young child needs additional
help to separate the form of figure from ground, so monocular contour is
added. But whether homogenous or diverse, figure and ground are
contiguous with no lateral or vertical distance between them to influence
judgment. Although the homogenous RANDOT test prescribes a “form"
response, it is valid if there is perceived only “something” or “nothing” at the
proper locations.

The RANDOT Stereotests provide three variations to facilitate testing
of individuals at different levels-of comprehension as well as a gradient of
disparity:

1 Large homogenous areas containing simple forms at two levels
of gross disparity, with each set having one blank to act as
control.

2 Cartoon animals to attract the interest of young children are

arranged at three gross levels of disparity.

3: Contoured circles at ten levels of disparity provide a finely
graded sequence for critical testing.

TO ADMINISTER, hold the test upright before the subject to maintain the
proper axis of polarization; also, do not permit the head to tilt to the side.
Provide adequate light, but avoid reflections from the surface of the test- a
dark area or curtain behind the subject helps. Although the tests are graded
for 16 inches, some variation in distance should have little effect on the
score. Polarizing viewers must always be worn-over prescription glasses, if
used. For the bifocals wearer, position the test properly for near-point
viewing. Impaired acuity itself may blur the random dot pattern to a point
where an otherwise normal person cannot separate a disparate form from
the background.
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RANDOT Forms

Simple geometric forms and the familiar E are central in each area
except one, which acts as a control. A direct procedure is to ask which area
does not appear to have any form in it. The mature child may be able to
identify the forms, but an acceptable response is that there is "something” or
“nothing” in the proper areas. If there is not a quick response with the forms,
do not conclude too rapidly that there is no stereoscopic fusion. Some
binocular individuals rely heavily on monocular clues of depth such as
motion parallax, overlap size, perspective, shading, and when binocular
disparity is the only one present, as in this test, the perceptual response
may develop slowly. So let the subject study it for a while, giving him
encouragement and suggestions. Poor response from some children may
be because of communication difficulties and not visual inadequacy. Be
simple and direct to assist understanding. Encourage the child to point
rather than relying solely on verbal responses.

Presenting the test upside down
will reverse the polarity of the images, ‘
making the form appear behind 500
ground instead of forward, but it is
usually easier to perceive the form if it E G
is forward of ground.

p—— 0 21C

Use the front page of these at 16in.
instructions to help the non-verbal . A
person match the form he sees. 250

ANIMALS

(with random dot ground)

In each of the three tests only one of the animals should appear forward
from the others or “different”. It will help the children if you move your finger
across the animals in the line being tested and ask: “Does one of these
animals seem to come out closer to you than others?” Then have the child
point to the one selected.

SCORING - Refer to the chart below. Take each line in order.
When one is missed go back and test the preceding line again to determine
whether subject can achieve this level or is just guessing.

SCORING KEY Seconds of arc at Shepard Verhoff

16 in. Percentage | Distance
A Cat 400 15% A
B Rabbit 200 30% 2
C Monkey 100 50% 3
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CIRCLES
(with random dot ground)

This multiple-choice series tests fine depth discrimination. Within each
of ten targets are three circles. Only one of the circles has a crossed
disparity, which, when seen binocularly, should appear to stand forward
from the other two. Ask which one seems to float forward or appears
“different” from the others- left, middle or right. Always assist the child by
running your finger across all three circles and then have him point to the
one selected.

SCORING - Refer to the chart. | Scoring Key| Se°0nds of
Record the level of stereopsis at the last arc at 16 in.
one chosen correctly, [f one is missed,
go back and test the preceding line 1 L 400
again to determine whether subject can | 2 R 200
achieve this or is just guessing. 3 L 140

4 M 100

The suppression check is useful | 5 R 70
in analyzing the visual balance of the 6 M 50
two eyes. The right eye seesthe Rand | 7 L 40
a vertical line- the left eye the L and a 8 R 30
horizontal line, which in normal 9 M 25
binocular vision combines with the 10 R 20

vertical line to form a cross. The relative

stability of these can give clues of eye dominance, and of course gross
fading or absence indicates a failure of that eye to function properly under
binocular conditions. A change manifest in the appearance of the forms
when covering the oppaosite eye may help to indicate the nature and degree
of malfusion present.

NOTE: Please store your Stereo Tests in a cool, dry place when not in
use. High heat and humidity may cause fading.

i© Copyright Stereo Optical Company, Inc. 2011 P/N 70021
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