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Abstract

Effects of Visual Field on Discrimination of Heading from

Optic Flow

Ryo OKADA

In visual processing, lower visual field superiority has been reported in various
studies. In the present study, we investigated whether such a lower visual field advan-
tage is observed in the discrimination threshold of left or right heading direction by
optic flow. In Experiment 1, we examined whether the location of the focus of expan-
sion/contraction of the optic flow in the upper or lower visual field caused a difference
in the vertical eccentricity conditions. The optic flow stimuli were presented in both the
upper and lower visual fields in Experiment 1, but in Experiment 2, we limited the optic
flow to the upper or lower visual fields and examined the same direction discrimination
thresholds as in Experiment 1. The results showed that the lower visual field was not
superior in either experiment, suggesting that there is no clear upper/lower visual field

difference in the discrimination sensitivity between the left and right heading directions.

key words Optic Flow, Heading Perception, Lower Visual Field Superiority, Focus

of Expansion, Focus of Contraction
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4.50, p = 0.0015, t(9) = 9.47, p < 0.0000). ZEHDIRAL 1 FEHS 2 JE X D IEERHE - 7=
(t(9) = 4.63, p = 0.0012).

FER O 20 B DR OfE/NL O BT HE SR & A DR ESRED 2 R I7TET T D
FER, G DR O ERNR & fi/hAD o BT HREF S & EA DR RO R BERDE
B o7 (F(4, 36) = 43.68, p < 0.0000, %> = 0.5779, F(4, 36) = 3.45, p = 0.0174, n?
= 0.0408). ZEHBOMEE, FEEORA 0.125 FEHS 1, 2 FF & H EERBED 572 (£(9)
= 6.92, p = 0.0001, £(9) = 9.63, p < 0.0000). £H DM 0.25 FEA 1 £, 2 FF &k b IE&
KK 72 (1(9) = 6.31, p = 0.0001, £(9) = 10.61, p < 0.0000). £ DIRAL 0.5 A
1, 2 B & D IEERMED - 72 (4(9) = 4.00, p = 0.0031, £(9) = 11.51, p < 0.0000). /£
HOMRAL 1 EEAS 2 B & D IEERIMED - 7 (£(9) = 4.49, p = 0.0015). HHFEEME D
faR, O 0.25 ORI/ N LD ETHEFEGEO EMRBEEL -7 (F(1, 9) =
6.26, p = 0.0338, 2 = 0.1984). LA DRN 0.25 FEDRIZ EREFSEED T REF ST & D IE
BRBED o Tz ETAENPOLO TR ORICEL DR ESFRFEOENRBIEGEL -7
(F(4, 36) = 27.30, p < 0.0000, n? = 0.6738). ZEHKDMHER, M/IFHOLO TFTHREFSMED
RIS e DIRAL 0.125 FEAS 1 1, 2 FEGME & D IEBERDBED - 72 (¢(9) = 6.24, p = 0.0002,
t(9) = 8.26, p < 0.0000). #E/NHLO FHEFZAE DRI A DR 0.25 A1, 2 XD
EBERDPED > 72 (£(9) = 5.64, p = 0.0003, t(9) = 7.80, p < 0.0000). HE/NDD FHE
SAFORFCIEADIRAL 0.5 FEAS 1, 2 B X D IEERPEH» -7z (¢(9) = 3.15, p = 0.0117,
t(9) = 6.34, p = 0.0001). Z L CTHi/hFDLD BB DRI A DIROES D FRIHR
WEER -7z (F(4, 36) = 20.51, p < 0.0000, n? = 0.5271). ZELLEDOFER, /Do
FHRERA DRI AEA DIRAL 0.125 FEAY 1, 2 X D IEERMED o7 (1(9) = 6.24, p =
0.0002, t(9) = 8.27, p < 0.0000). /MDD _EHRE SR A DRAL 0.25 A3 1,
2 B & D IEERMBE - 72 (£(9) = 5.64, p = 0.0003, t(9) = 7.80, p < 0.0000). H&/ Dy
D B LD SEA DIRAL 0.5 FEDS 1, 2 JE & D IR ED - 72 (£(9) = 3.15, p =

0.0117, £(9) = 6.34, p = 0.0001).
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3.2 HEER2

3.2 HEX2

3.2.1 ImK7O0-—-%H0BSESHARARIR

2.5]
2.0
S
@15
ilf: .
=
240 fER DO L TR R
) S
) i
70.5 OF D £ FHE &
----- 5.1
- THig
0.0

0 5 10 15 20
EERIDE(deg)

3.9 FERPLOHCEE T EFAIE (525 2)

BHRMITBT 2460 EB T AAHIEOFEEEZK 3.9 1R, KBEOIRWEBINE
74O T —2T OF o L MM, JEK /M Do BTN HERSEM, EEROESRMAD 3
K E It OFER, OF @ E FHRE M L FEROESFMFOLZHERNEETH o7 (F(2,
12) = 7.22, p = 0.0089, n? = 0.028). HHEHRBEDER, OF O THEFLMAICB W TE
ERODEDEMRPERTH o7 (F(2, 12) = 4.29, p = 0.039, n? = 0.068). =7 LZHE

W ORERIC X 2 SR DL OB EEEED s h o7 (p > 0.05).
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3.2.2 IKHFODDEER

1.0
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%08
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M7 [ sixsmvorTREge
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0.6 OF () £ FiRBF &
43
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B 3.10 FEKRHULTHEEROE 5 EOROIEER (E5 2)
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1§?FO.S
Ko
a 0.7 HRPDOLETHREEE
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0.6 OF 0 L FHREF & 14
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05 — TR
0 1 2 3 4
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3.11 ERHPLTHEREROE 10 EORFOIEER (55 2)
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1.0
0.9
5 0.8
2
"0
A I mRPLo EFRE S
| - 5.1
06 TREF
: OF Dt FiREF &4
- L8
05 - -F EE]’
0 1 2 3 4
5 DR ALE (deg)

3.12 FERAUDTHEEROE 20 EOKRDIEER (i 2)

FEA DR 1.27 E~4 EOBINHE 10 HDOESEMHFICE T 2 MEFROE 5 EOROIEERIX
3.10 12, MEROE 10 EOROEZERIZX 3.11 12, BERODE 20 EOR O EERIIX
3.12 1R Y.

FERLE 5 EDORED OF O E FREFSMF L IEKHDL O RIS & A4 ORISR
D 3 BRI OFEER, LA DR ESRGDOENRENEER -7 (F(4, 36) = 29.58, p <
0.0000, n? = 0.2911). ZEIBOIER, £EDRN 1.27 25 1.69 &, 2.25 &, 3 &, 4 E X
D IEERIEA - 7= (£(9) = 3.41, p = 0.0077, t(9) = 7.78, p < 0.0000, £(9) = 6.38, p =
0.0001, #(9) = 6.42, p = 0.0001). ZEHDIRALL 1.69 FEA 2.25 FE, 3 B 4 FE X h EERHMK
Doz (4(9) = 4.77, p = 0.0010, ¢(9) = 5.04, p = 0.0007, t(9) = 5.57, p = 0.0003). /=
G OMRAL 2.25 BEAY 4 B X D IEERMED 5 72 (¢(9) = 3.00, p = 0.0148).

LEFOE 10 EORED OF o L NHREFEMA K00 B FHEFSEA L G O R E
&0 3 BRDEAN OFER, SERHDLO ETFHREFSEME L AGDORMESRED ZRIE
B o7 (F(1,9) = 5.72, p = 0.0404, n®> = 0.0122, F(4, 36) = 27.13, p < 0.0000, 7>
= 0.2576). RO EAREF ML THEF SR L D IEERNE 1o T, LEIBORRE,
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3.2 HEER2

EADIRAL 1.27 FEAS 1.69 £, 2.25 &, 3 & 4 X D IEBFERMED» o7z (1(9) = 4.41, p =
0.0017, t(9) = 6.62, p = 0.0001, £(9) = 7.80, p < 0.0000, t(9) = 8.01, p < 0.0000). %
FHDORNOL 1.69 BEDS 3 L, 4 & X D IEELMIMED - 72 (¢(9) = 3.38, p = 0.0081, ¢(9) = 3.91,
p = 0.0035). Z£G DAL 2.25 FEAY 4 £ X D IEBERDMED - 72 (¢(9) = 3.19, p = 0.0110).
FE R/ OE 20 EOR D OF @ ETFHEFSEM L IEKL o BT HRESEM L i D RO ES
D 3 BRI ORGR, LA DRMERMEO FRIEEIZ o7 (F(4, 36) = 68.09, p
< 0.0000, n? = 0.2651). ZEIEOER, LADRA 1.27 25 1.69 £, 2.25 £, 3 &, 4 £
XD IEBERMED 572 (¢(9) = 3.11, p = 0.0125, £(9) = 10.91, p < 0.0000, £(9) = 11.40,
p < 0.0000, t(9) = 15.94, p < 0.0000). 74 DRAL 1.69 FEAS 2.25 FF, 3 &, 4 E X D IE
ERDPEAr - 72 (H(9) = 3.05, p = 0.0137, t(9) = 8.82, p < 0.0000, £(9) = 10.19, p <
0.0000). 74 DIRNL 2.25 FEAS 3 &, 4 £ & D EFRIMED 572 (1(9) = 4.22, p = 0.0022,

£(9) = 6.78, p = 0.0001).
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3.2.3 #h70O-FHoBCESHSEFARIE

2.5
;?:2 . 0
@’
i-g 1.5
oy
210
@ : mmggwi?ﬁﬁ%#
{]”]JI T1REr

0.5

- OFD ETHREEH
4B
0.0 ’

0 5 10 15 20
FEE RO E(deg)

3.13  #a b o B CEET AR (K5 2)

RIEMEDIRNSINE 10 I X B, FEMICB Y 2 460 B CEE) 7 mA B o FEE %
3.13 7. OF o L THREFSM, $iK /e Do b T RESRMT, EEROESRMFD 3 &
RO H T ORER, BEROESREOFEMENEETH -7z (F(2, 18) = 7.25, p = 0.0049,
n? = 0.078). ZEIBOMER, BERLE 20 deg 25F1% 5 deg 2T 10 deg K b EHDHLE
B FFRIBESERICKE 2 -7 (¢(9) = 2.65, p = 0.026, £(9) = 3.84, p = 0.012).

%7 OF O b THEFFEMt L BERLVEREOLEERNEETH > 72 (F(2, 18) = 3.68,
p = 0.046, n? = 0.012). HMEHRBEDOER, BEROE 20 deg FI2BWT OF O
B TSR & D A5 0 E CEB A R AR A E I NS otz (F(1, 9) = 5.75, p
= 0.040, n? = 0.039). ¥7z OF O THBHLXMFICBOWTEERLDED ENENERE TH- 72

(F(2, 18) = 3.63, p = 0.047, n* = 0.037). ZEHLEOKR, EERFOE 10 deg ZoFA3 20

— 23 —



3.2 HEER2

deg & b 0 B CHEE A FFHIESBERIT/NE o7 (¢(9) = 3.47, p = 0.007). ¥£7- OF
D FHEFMFICBWTREROMED ENRIERETH o7 (F(2, 18) = 7.78, p = 0.0037,
n? = 0.14). ZEIBORER, BEROE 20 deg 51 5 deg XU 10 deg X W EEDHE
HEE TR ERICKE o7 (4(9) = 3.17, p = 0.011, t(9) = 3.12, p = 0.012).
512 OF O L FHEFSEMA e IK/M/hFDo E TTHREBEREORXBEANPER TH o7
(F(1,9) = 5.69, p = 0.041, n* = 0.036). HFERNFMEDRER, IR/ hHuD o EHRE
ZMIZB VT OF O EHEFERMED THRE X b /i o | CEE AR A RI/NS 2o 7z

(F(1,9) = 6.45, p = 0.032, n = 0.057).

3.2.4 FNh7O—FXEDIEZER

1.0 4
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3.2 HEER2

FEADRAL 1.27 E~4 EOBMH 10 ZOBSEMITB T 2 BEFOE 5 EOROIEERIZ
3.1412, TERDE 10 O OIEERIZX 3.15 12, BER/OE 20 EOROIEERIZX
3.16 1T~ 3.

HEROE 5 EORED OF O _E THEFSM /Do B THREFEM e A O RO ES
D 3 BRI ORER, LG DRMESRMEDO FRIEEIZ o7 (F(4, 36) = 21.88, p
< 0.0000, n* = 0.2594). FEHEDRAL 1.27 FEAS 2.25 £, 3 [, 4 &ML D EERIMED -
7z (t(9) = 5.96, p = 0.0002, t(9) = 6.40, p = 0.0001, £(9) = 7.61, p < 0.0000). D
fROL 1.69 FEA3 2.25 [, 3 &, 4 B X D IEBERMED o7 (¢(9) = 3.13, p = 0.0122, £(9)
= 3.34, p = 0.0087, t(9) = 5.22, p = 0.0005). £ DRAL 2.25 D 4 & X D IEZEHEIMK
o7z (1(9) = 4.48, p = 0.0015).

FEERDE 10 EORED OF O E FHEFSM & M/ T HREFSEME L A ORI ES
D 3 BR DT ORGR, L DIRMESFRMGEO FERBEEL 57 (F(4, 36) = 21.39, p
< 0.0000, n? = 0.2366). ZEHEOHER, LEDRA 1.27 23 1.69 &, 2.25 &, 3, 4 &
XD IEERED - 72 (£(9) = 3.63, p = 0.0055, t(9) = 5.26, p = 0.0005, (9) = 7.41, p
< 0.0000, t(9) = 6.20, p = 0.0002). A DN 1.69 FEAS 3 E, 4 FE X D IEERIMED - 72
(t(9) = 7.73, p < 0.0000, t(9) = 3.79, p = 0.0043). ZEE DN 2.25 A5 3 FE & h IEEH
DMED 5 72 (£(9) = 3.14, p = 0.0119).

FE R/ O 20 EORF D OF O EFHEFEM L /Lo ETFHEEFEMA L A DROIES
o 3 BRSEAW OFER, LA DRMERFEOFERNF L OF O EFHEFSM LMD
FTRE GO R BEAERDERER 72 (F(4, 36) = 31.10, p < 0.0000, n?> = 0.3676, F(1,
9) = 5.90, p = 0.0381, n? = 0.0215). ZELBOFER, £EDMRM 1.27 EA11.69 £, 2.25
FE, 3, 48 XD IEERBED -7 (49) = 3.56, p = 0.0061, t(9) = 4.82, p = 0.0009,
t(9) = 8.87, p < 0.0000, £(9) = 8.78, p < 0.0000). = DIFAL 1.69 A3 3 &, 4 X D IE
ERPED o7z (1(9) = 4.54, p = 0.0014, £(9) = 5.86, p = 0.0002). £ DRI 2.25 FEH
3, 4 XD IEERMED - 72 ((£(9) = 4.08, p = 0.0028, ¢(9) = 4.81, p = 0.0010). H
PN RME DR R, fi/ MDD TREFSEM DRI OF O _E FTRESGDEEIFES -
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72 (F(1,9) = 8.95, p = 0.0152, n? = 0.0434). /MDD FHREFSMDRC OF 25 TR
SR ORI ERESAE & D EERD Do 72,
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BRENRONILGED, ©ULA EHEFDIE S 234G 0  EE RTINS v En»
IERTHoTe. FRABREDPBDONLGED ZOMREIZNE L, WTFHDHHEFDOE
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IhEZZEEZONTWVWS. Lo L, REROMNGIIILK/HE/NHDTH D, JEK /AN
DRANE b DAL EBITETHIANHRAFE T 2720, fil 21X, EHREICIRFLD D 2 RHIIHITHE 5
TEMTLTWS L XL, A= F X=X 22 bR EHEFICH 5. 2 LT TIHEC
PERHUDLD D ZIFIFHICE > TETLTWVWS & T, BERE RS IRFuDE EHREFICH
5. HEAEETIRAIERFL EHREICS THEFICB BN 729 B EFH S RO RRNT BN T
IR /H N D O AREF E o BRALE D BFRELR RN RIZ R & indr o T AIREM D B 5

FER 1 CRIEKR /M NFDO 2R EDRRZRE LTeh, A 7714y 7 7u—BJKIE ET
REFED IS KRR SN TV, IR /MDD EHEFICH 25512, THREO 70—
DI DEEN T A OHIWHT B 2 I U, AR E T B EDEC R o alREtED D 5.
LOLER2THS T4y 27 70— DBRGE 2 ERE F 213 THEIICRE LHE B0
TH THIFOBMNENR SN o770, ZORFEEDRVEEZ SN S.

PR, M7 v —0EWSHHMERZIZR oL o703, /b 7 v — &P B 0V TRIC R
DEFMHEOESE T T 4y 7 70— /N D OMAE DRI X 2 2RHE O3 HAEH
DR HNTz. To v ZIXEEROE 20 deg DEUEPMDIROEDSE L D D AFIEIKE
WETRDFED SN2 5FIEFER L, 2 DB 5BV TN 78 —DEFITBVWTDOAT
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Holz. DF D, N7 0 —FHTIIEERODEIKRE RS L HOEHRORHIDEL R
B DR 7 0 — TR EEROEIREZ 22 & HOEHTAOFFHIHEL 725 LD i
RIESHhTRY. 2ot kb, fiih 7 v —3REROEOBRMEICHKRE S 2HE/H00D
DEDICHZFT T4y 7 70—2HL THLEBGHDORANZToTWREEZRD, £
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FIADFHNZIT > TV B AR D 5. 7272 LA DR RITB W TIEZ O ZEFHETIER
Wiz, SROBMAPBETD 5.

FER 2 TlX, fiiZh 7 v =& T AFENFLDO BRHE e A T T 4w 7 70— 0 2RHE
REAERMBR SN2 UTHED 7 1 —CEEROE 20 DK D IEERT B/ O0BR
BEF LA T T 4y 7 70— BRHHEREEANR SN, ZHEHNHLAERIATY
PRI T T 4y 7 70 —DRERE NI Feod KA RRT 2 & b B EE GO 75
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SEIDOERTIE 3 RITERDV D2 LI2LD, AT T4y 7 70— THEFEMER XD
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