DEREE 824515 (1-8) (2010)

AMEHTERR IR § 2 SR SR
—— DI & ZE MR DB H—

or g oo HEF

X DH & 22 A A v 2y MRIEFEREAN (VEPs) I UE TR 2 T RET 3 2 &
LT, BEPEL W 2EOmIARO&MANKIEL T Y (LVF), EA#E (UVF) owvwdn
IR E N, KIBEEY, BHTHh, S4BT »oRETHE (FE), BE (KF)
DN D XS icky FINTz. 8HDOEBRSINFE XS, —i#lk VEP »MgEkERE (1), 2
&b LS5, 10, 15em (110,110, I15cm) 20 HIEMEE N XN, MPStbE 757 (W) &L
DI WIS F08R S 7z, LVF LI N1 CE TERUERF 134ms), #2HAB 1 P2 (232ms),
UVF Tl w1 P (128ms) 2SEUE-S 7z, LVFE, UVF #lic, T (G5 - f5M) X S (EE -
) @ 2 B ANOVA 2SIRIFICH U CEMS N, TEAKEIEIROETH -7, RIFICEL T,
LVF O NI CIRZETEHER L b b, £MEPAKT-L O bHEANWICERICKE» 57, UVFDP TiE
EEPAKFELD D, IS5 LVF O P2 TEHEEIEM LY bERICKEDL >, N1OEHA, F5FX
TEDRIS3%, FMHKI4T% TH o7, & ZZRNAMNOBERDOZFIC DWW TIE, WHEFE I KE

CEEBLCED, I POEROAICERT 25 DTlERw EERITLNS

¥F—o—F POME, SIEFEEEL, RMEERRAE, SRR

f |

W4 FAI204E0, E=AF, MO X5 2K
7RI 2 v T, ORI & itk sy —
HIRHHRFEFENA. (transient pattern-onset VEP) o BH{%
B B LB AR IIMI M L T (T,
1989, 1993, 1994, 1995, 1996, 1998, 1999a, 1999b, 1999c,
2000, 2001, 2003, 2005a, 2005b, 2006, 2008, 2009; Ito,
1997, 2007b; JriE - & H - & H - EIF], 2009; Tto,
Kuwabara, Sugata, Suzuki, & Kawai, 1996, 1998; Ito &
Sugata, 1995; Ito, Sugata, & Kuwabara, 1997, 1998; Ito,
Sugata, Kuwabara, Wu, & Kojima, 1999) .

THHE (lower visual field: LVF) 28173 I £
TOERTIE, EZMAFOMMO NIE (CFHIEME
57 140ms) OIRIF ML D B ERICKE VL EWVS
EEBE SN (I, 1999a, 1999¢, 2001, 2003, 2005a,
2006, 2008; Ito, 2007b; Ak, 2009;), L7541EF (upper
visual field: UVF) T N1 OB R ICHE L 72, i

YW R L 72 P I = A > FE oG & a @i s B H
EhTw 3 (JHigg, 2008), LVF @ % P23 (59
240ms) DIRMEIC BT 2 KITEMH O 22 213 N1 IE LB
Tk, U CIEZAFEZMFEE WS HAR
XhTw s (FIE 1999, 1999, 2001, 2003, 20054,
2006, 2008; Ito, 2007b; FFEEfh, 2009). UVF IZ 8\ T
1 P2 DRI BHE L 72 NI o BB T3 72

COMEERND—2 L LCIEKFoAENE, Thb
LMD & 5 il o cidnd, ZA0L S A
P TR S N 2 DO AEOTE D ST HEE S
T3 (R, 1999a, 2000; (FHREft, 2009) . #=F] -
FiE (2002) X, LVF, UVF O HETHEED» b HEE
NS R R FRTEOREAEE SR L
Fmk (560) OZAIFES IR 2 v D2 L2 fET L

NI IS T EFHT 2SS U 72 @13 P (£9132ms) DR
8%, ME»SHEICKh o0, & HICHXREE R
YEIRL, ZORZEBLRPIA»SHIHICKL D ICON

* BRABRSE D B R L R

(Hif&SE) T 470-0195 ZFAIE HAETT A RHTF Rt 12 E-mail: motoo@dpce.agu.ac.jp
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IRIEDHA T 2 & v 5 fEEOSE L FRROIRZ R
L7z, ZofiRx, ZHENAMNOERGEERTH D
EERTRBL TV,
Mﬁ,&ﬁtk®%ﬁ%ﬁﬁﬁwwmﬁﬁﬁﬁ%
12O, Maffei & Campbell (1970) 1%, 7K,

B DIEF R <Y — /%&h@%ﬁf@%krb
EHME VEP LA ERX (ERG) 2508k L 72, A EE
KD & & VEP OIRIESL T IZFELI L T 7223,
oD & ZFRIRIBIELSHA L, 512 ERG TlEED
Henkghro7zE v S, Frost & Kaminer (1975) 1%
FE Y — v % 8Hz DMEE TR L, KIZHE T
FEM AL 2. KF, BEOMR Y - ERIOD
M 8y — v &b KB KE L, Maffei & Campbell
(1970) DFERAHELT 5D DTH > 72, May, Cullen
Moskowitz-Cook, & Siegfried (1979) ®, [RIKE IS
& — v OJEE VEP IC B W T, FREMBD TR O &
DHRIBBKEDP 722 L 2EH,E L TS, Yoshida,
Iwahara, & Naganuma (1975) &, fETEHE OfE 8o —
YRR F|E, AMO, ERoTRRL, BB
VEP % 5idk L, RIFICBI L CldKF, B|ENSY —v
DPRID YT =2 kb B ERICRIGPRE L, KFELE
B, AR L ERofIciZEZNRosNahro 7 Lk
HLTWwb, k7, HEE (2009) &, JTHL% itk &
T 6Bt L, REE & FER KPR E O
ERT Y=V HMICXS LT, KIEOZRMN T
3L VEP JUE 38R 2 AT L Cw» 55, NURIEICE
LT, MOAMICERE T D> 7D, P2RMEIC
B L CIREEANORIESKEFRORIE L b b K E
WEWHINRY = HNOERREERHL TS,
T, TTTOZREMMTHE L, FERIE Rk h 22
BIIZ KT E RED £ 5 D HANCHEA > T b7k
W XD JTAME (direction) ZMRFAL 2 TH 5.
B3N C X spatial orientation, FSCTIX 22 G HL, &

Vertical

FP + :’[0

Horizontal

Vertical

[ VI

ZVREMEVIEESE LTHRESH, &HicElo
575 (anisotropy) % EAIE& & L7z FHE& L L C,
EDBHATIEZTBER L,
ARG N E—DDFME LTI, MEEL 2
ML D 2 > O ER D HEL VEP 0 Z8hic 2 2 h
EDEIWCHEbL-oTwEZEHONIZTHI ETH
5. 22T, REBETIIEY, BHEWIHLOLRIE
% F v, LVF, UVF OFj$HE THIH NI & P,
ZRICBM P2I OIRIEMEIC O W T, T b OHERA
EFOREREE L Twa2%2 FMIICHES L TAD I L
L.

X B

B K
@HE RS 0%, % LVF, UVFIZHUR
LT, ¥ GEW, BHo2KkHE) LAY (EE, KE
D2 KHE) LD X S e N1 & ZIH P oiRiE,
Z I P2 ORI O 2L % £ U S 5 & Wit
5.

A&

KRRSME LEYERESH (Bhfkd4, F
ERR3S. 1%, HiFH22-63%).

RSB DI 4chs. tachistoscope (M FHtk B) o
Ich. Z R (TF), 1o 1ch. 2 EEE (AF) & L (i
BRI 12° 16" F-77), FEERE R — XA Tl 24 b & 2
2Lkl ERRA L RS R
100ms, SOA : #y1-2s). i REL %2 <, BLEEEREZ
80cm TH 5. TF OFIMEELIEHI37cd/m?, KITEA 7
FiiciZ2mm X2 0 B+FH o FP (B A) oA %2 b
OB O FfkD AF 25 EHRR L 72,

AR E LT, $DE S 12em, [E0.5mm o B

Horizontal

090

Lower visual field (LVF)

FP+
Upper visual field (UVF)

Figure 1: Stimulus figures.
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FRROER (E6s°, 115°), HEMic-> %, %o Lif
23FP @ F770.5° (LVF $27R), KIE O Fiiht FP o |k
950.5° (UVF $&78) DAZfE, %72 h ZhXFoftR
LEROLEAZ OMBEICKS X 5 (FEE, KF)
X% (BB, BifE L 72 (Figure 1), Z4UC SHEZAE (1
W75 7K, FPOR) &AL 9 BRI
RV, ZoIoRD 5 v & LS, &1 FEfT
(Bl E b FA—f % 16 ERR) 21ty =
YELT, B2k vyavEmMLK,

VEP @8 % 1%, inion (I), inion F /55, 10,
15cm (15, 110, 115) @ 4 & & BEAGEH L (FRHEE
MR % AE W OH, BEdh i3 5 B %) (Figure 2), Schs.
polygraph 360 system (NEC =%%) T L (0.5-30Hz),
A~ D23V A & & 1T 14chs. data recorder XR-510

Reference

Figure 2: Electrode placement,

Lower visual field (LVF)

Vertical Horizontal

- I/-
115 yeﬁ‘—ﬁvy?f—% Mﬁﬁ&—

y XN
110 »—Av«—-r W
N1

Location

I + 2
0 4/ 400ms

(TEAC) 38 7-.

VEP (X, & 7 5 4 > T signal processor 7T17 (NEC
=5 1T & b AT O L SRR AT 100ms, RS
412ms D 512ms © X [E % 15[ E T L7 (AR
IR#[H] 2ms) .

F—H DS HKET100ms [0 B 2 5 L
LT, &REEMD VEP I h & MRS 0 %2
WAL, 2NFE T L 02 GOFME 15[ X2+
viay) ZEML HAI0FEIRIECEIL T,
LVF, UVF iz, ¥ (¥, BH) <7t (EiE,
AKF) @ 2 EH ANOVA % PC ¥t ittt Y 7 bk
STATISTICA I & b FEfii L 7-.

BREER

Figure 312, EERZSMNE 8 L ORI BT BB
YA R T,

M &b iz, FBAZI5 @D LVE TIEH N1E (F
PITE S I 134ms), &1 P23 (232ms), % #4112 UVF
T NI I IE TR 25 /G U 72 9038 P e (128ms)
DR T H %45, P2 HIE L 2N 1330 5
v, XIBRTlE, LVF O N1, P2IEcidfaL ¢
ZIEHEHR & b BIREPKE L, AP EED S
A Z LT, BINERDNS ks h, F>
EHoMRIEMEIN w3, —%, UVFOPIET
FHRETREE >EM O KR % & EH=1F
MEkzoTBY, kb bAMOBEIHO K 5 ICH
A5, E5IlT, P2IICIEMHT As—8 L 72 UVF o[tk

Upper visual field (UVF)

Vertical

)ﬁ#
\ +
B c_/‘ E‘; 2 ﬁ./f S
——
P I 5 uv

Horizontal

N, A ’
0 400ms 0 400ms 0 400ms

Diamond Oval — —-—

Figure 3: Grand average of subtracted wave-forms with eight subjects.
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WNBRYESZw, 22 ToRBEIZFE (2009)
OFERAZBEMIICTFT 2D E VR &I,

Figure 412, LVFIZH 1 % 15O HH N1JE D FH R
g & iR (SD) 22§

IRIEICBET 278 (W - 18H) X 56 (F|E - KF)
@ ANOVA DfEHCix, LVF © N1t o84, o x
R, Ao EzhFE E b ICERE (FI, 71=5.60, p<
.0498; 6.27, p<.0408) TH -7, RAMEAIZEET
Bapol, ZOFE»S, NUHRIEICEWTIZ, 1E
=M, B2 TR, BEREEMEORICLE
>R EWIBRLBZERL TS T ED0H
5. W, HhoFgRIEETHY, TAFADER
Thhroll thb, IToNHRIEDZE IR
% RN AL E O F G R A2 RAICRKAIC X 0 HH
LCHDLE, Hhrid53.4%, Hix46.6%THo72. T
DFEFR, HoHERICMA T, ZRIIE MO EK OB
LY DERENPIROREDPSLIEEZERL TS,
AEBOMERIZ, BEGM, KEHULOGROE,
ThbbREMORGEOMED R L 2T ik 6%k
W EERBL TS,

EHORGEEEZ D L E, MEE R 01E, FB&
SINFEIC & > CREFA EAEHL TR O 5
EILLTHEINTOELEWVWS ZETH S, K
e BESEESRT K 51, —MRICEESICH BN
RIZKFHAICH B RRE OO PIRL TR Z S
(7 - HR, 2005, fih), ARIFEBRICEB W THEE
DEW, BHOFPKFEHFALOER - BHE O H XD
FLARENTWRZIEZTTHE, ZoLHENERZD
REE0EVWH I TOHMICET 2RO ER 24
IETCVARBELEZIOLND., ZORZHEIEICT S

..12 —
Lower visual field
-10 + Earlier N1 wave

[ Diamond

> gl Il Oval
o
[}
: T
=
| 1
<

_2 L

0

Vertical Horizontal

Figure 4: Average of subtracted amplitudes of the earlier N1
(mean peak latency: 134 ms) in the lower visual field
(LVF). Location is I5. Vertical lines indicate standard
deviations (SDs).

[ VI

72T, RIFRICB VTS, YHE TR L, L
EEFRSICLUZER, ThHhbb/KELEETRIOE
X YA 7 KT o W CEBE 7% VEP % 7> T A
LILERH A S

BAOREIZEUNORE @l o — v H
1 VEP 12 J2 1 3 % 12 > v T &, DeVoe, Ripps, &
Vaughan (1968) 7% Maxwell fi2% T, 45D %
Bolt KREID7 5 v ad (100,22, 45 ,2°40")
2R LI ICBRERR L, R CERDOREE LT,
RIEBOWMAKEZRTHDTH -7 LS, Kakigi,
Miyazaki, & Mori (1972) 1%, STEOEL -7 KE X
DIEHFFEDT I v a2 (1,2, 4,8, 16cm?) % FEHHE
L, MR LT, FEUREZERICERLZEY
SR %2 T 5, Yoshida (1991) %, HEZ5 DN
M232°0 M & b b RERHI VEP 25fk L7z 2 &
ZHE L, Ito (2007) b, AFEE L FE R EHRFE
THEMANKORE S (WHORS) 2L Lk
I VEP 1B 2 T 24T, RIFOKE S 0
ELTNI, P2IRIEAS L HICHERT % & v 5 B 2 i
REB/T0E, i, HHE (2009) b, MPOKE X
(Fif%) oBF%E LC NI, P2iljiRiEA A & ic B+
5T ERREHLTVS,

MIEORESZREORE S 2HRT 2EKTHD,
ARHERIZBI L CUTAT & o B TR A SEBR UMY 2 4T
S TCHD I ERMErH B Z L b, LDHEES
[[f—& L7 9B 5T LVF @ NUHRIEIC 23750 &
W RERPF LN 51F, KEBRO D ERIZK
¥, BESMICBII2RPORSOERICRATS D
DELTCHRTEL26THL. 2D, LVFOH
fECFP & BT & OMEICHBEXIZZ AT 2 5
MREBMBEE 25 H . RED LVF TIEFP O T /7
0.5°1, ZhZnNEofitk (E\EA) ERE OK
L) DK D & O IR RE L7208, o
FEETIIERIIES RD2DTHA 5D, 5% FP DAL
ExaLBREL CHEMAERZIT-> TAZLEDRDH 5
.

X, DEBRE—L LERICBE W TS NHRIF
WCERRONTEAIIEDLEIICEZILRED, 2D
BAIZ OB AEE D 26 TEE, KEHMOh
DERDOEENEZSNDH, b LbZEOHEEZ/
IVHLDERETNIE, T TOROERDIE LT
ETHEVWS T EiLrA S, DEhoiEmE, AFEBET
F5h 7 LVE, UVFIZE T 31thd VEP DfERIZO W
THIFEFFAMBICYTREAI LRV ETH R,

Figure 512, UVFIZEF % 15 DWH P 3% O FEIRIE
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12
Upper visual field

10 + Earlier P wave 1 Diamond

Il Oval

Amplitude (V)
(=2}

Vertical Horizontal

Figure 5: Average of subtracted amplitudes of the earlier P (mean
peak latency: 128 ms) in the upper visual field (UVF).
Location is I5. Vertical lines indicate SDs.

£ SD 2R,

ANOVA DOFERTIF, HMoFER0ABEE (Fl1,
71=6.17, p<.0419) TH o7z, bRz, kAR
JIECTHI U 2 F5RIZ561733%, T£26.7% TH -
7o, T2 TORRIZRIFD PIRIEICE W TIZEED
TR A0 TR L D D HERICRKE L EWL I FERTH
%, FRICIEEE LTI 2 T > O I H37R S
NTWBH, AEHFMTIEER & BHEICIZIEER I
%, BFE L TRIBOMRICERERIRSh s
Wi b, BL& ST, KEFMLOEEITIE
FP IR WETEO NI CHifsTcH b, \HEIGHL
DA DNASS OPA & IZAEENRRE L B o T
VBT ENRELMEHALTCOREEZLONRS, LL
Cokoic, PHEIRIBOEASTICHTAOERICX S
bDTHo I &, |BEFMIZE W TP IEIRIEIZE
E>EMOEmICh-7- L vwd 2 EidFERsh Tk
FWTH A 5. O NLBEIRIE & ERFR 251125 L
WEIH O PRI IC B 2 E >EMOMERIZ N E
TOUVF LB 2IEZAY, MEEZHVZFELDE
BEA R (FHE, 2003, 2005b, 2006, 2008) % fEMAYIC
FiaBRTHLVADIDETH D,

Figure 612, LVFIZ & J % 15D &I P2 o FH R
g & SD %#/Rd,

ANOVA o fEcix, WoTzhRoaraE (Fl,
7]=8.10, p<.0248) TH b, LR AILHFLEHRKIZIT N
28.1%, W719%ThH-7-. T I TORRIFHOER
DIBEPRKEVWIEEZTRTHIDOTHH7, THFET
LVF O IE=MAJE & HIEE Hwiz% o FEhE Tk (FHE,
1999a, 1999c¢, 2001, 2003, 2005a, 2006, 2007, 2008), A
U T P2RIEICIZIE= AT, #IE=MA1= Mo BI&R
BRLENTW S, KEBECIHEZZE > KM OR%R

12
Lower visual field

10  Later P2 wave 1 Diamond
S 6l Il Oval
o B
g |
R I
=
E 4r
<

2 -

0

Vertical Horizontal

Figure 6: Average of subtracted amplitudes of the later P2 (mean
peak latency: 232 ms) in the LVF. Location is I5.
Vertical lines indicate SDs
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G2/ (G1+G2) X100 £\ H Z Ltk b,

51 ATk

DeVoe, R. G., Ripps, H., & Vaughan, H. G. (1968). Cortical
responses to stimulation of the human fovea. Vision
Research, 8, 135-147.

Frost, B. J., & Kaminer, J. J. (1975). The orientation anisotropy
and orientation constancy: A visual evoked potential study.
Perception, 4, 51-58.

B - AP/ (005), $ERORENY R 7Y 7 W
PPN SiTES
(Goto, T., & Tanaka, H.)

PRETTHE (1989). THOAIR & HIHEEHREAL OBIR —H%
DHAFEE— BHERRY TS, 19, 1-10.
(Ito, M. (1989). The relationship between form perception
and visual evoked potentials: Memoranda of the study.



ot B ot M

Bulletin of the Faculty of Letters of Aichi Gakuin
University, 19, 1-10.)

RERTUHE (1993), HATFM 8y —v itk s 2 & b oBHE
FEIEEAL  BHEPERYSUERICE, 23, 1-15.

(Ito, M. (1993). Human visual evoked potentials to
geometric patterns. Bulletin of the Faculty of Letters of
Aichi Gakuin University, 23, 1-15.)

FHEETTHE (1994), SMIA RO T AR B LI K

TR ALK B Y 20— BHIYBER
FOUEERCE, 24, 1-14.
(Ito, M. (1994). Influences of the form of the geometric
figures on visual evoked potentials: Analyses in the
condition of equal visual angle. Bulletin of the Faculty of
Letters of Aichi Gakuin University, 24, 1-14.)

rETTHE (1995). MMmI=EMTZRBICxT 3 2 BITEEE S —

BN ITARRALE ORI R — BRI B SSCAET
L 25, 47-54.
(Ito, M. (1995). Visual evoked potentials to the geometric
forms: Effects of the loci of figure presentation in the visual
field. Bulletin of the Faculty of Letters of Aichi Gakuin
University, 25, 47-54.)

PEITHE (1996), MMz REICx T3 2 BT EE AR AL —

8 — VBRI Do hT—  BRIEFERSE SR
926, 1-13.
(Ito, M. (1996). Visual evoked potentials to geometric
forms: Analyses of the pattern-related components. Bulletin
of the Faculty of Letters of Aichi Gakuin University, 26,
1-13.)

Ito, M. (1997). Effects of the different forms of isosceles
triangles, the square and the circle on visual evoked
potentials. FHIFEFERFACETBFCE, 27, 13-22.

(Ito, M. (1997). Bulletin of the Faculty of Letters of Aichi
Gakuin University, 27, 13-22.)

FRETTHE (1998). Mo iz 2 VFATWUA, E=MAT, M

TER R FBEFENIC AT TR BRI BER A SCEER
fogE, 28, 15-21.
(Tto, M. (1998). Effects of the different forms of the
parallelograms, the equilateral triangle and the circle on
visual evoked potentials. Bulletin of the Faculty of Letters
of Aichi Gakuin University, 28, 15-21.)

EETCHE (1999a), SISEEEFEREALIC & 2O ICBIT 2
DEAFREWIIE H 5T
(Ito, M. (1999a). Psychophysiological studies on form
perception by means of visual evoked potentials. Nagoya:
Arm.)

fPEETTHE (1999b). LEEFEIIIYRIC B 1 2 B FHAE

. —z oWEE, o8, EEmeEHE— &5
&
(Ito, M. (1999b). Visual evoked potentials in the
psychophysiological studies: The measurement, the
classification, the survey on the studies and the usefulness.
Nagoya: Arm.)

GHETCHE (1999¢). o Rix s SN =A, EHK, M

e BRFEREMICTUE TR 2) BHFPERYX
FERRCE, 29, 11-18.
(Ito, M. (1999c). Effects of the different forms of the
isosceles triangle, the square and the circle upon visual
evoked potentials (2). Bulletin of the Faculty of Letters of
Aichi Gakuin University, 29, 11-18.)

PEETLHE (2000). FAT“21 8 — o O iy EEVE DS HEE 76
WAL ST SRR BB RAE SCEBI T, 30,
7-12.

(Ito, M. (2000). Effects of angularity of geometric patterns
on visual evoked potentials. Bulletin of the Faculty of
Letters of Aichi Gakuin University, 30, 7-12.)

FEEILHE (2001), [E=FTE, FIRICHN T 5 BLERE S EEAT

—MIRER B DR — BN BER AR,
31, 1-6.
(Ito, M. (2001). Visual evoked potentials to equilateral
triangle and circle: Effects of elements in the figure.
Bulletin of the Faculty of Letters of Aichi Gakuin
University, 31, 1-6.)

FRETTUE (2003), ATARTERR IO § 2 AR EN —
PR ENL DR 2)—  BHIF BT RS SRR,
33, 1-7.

(Ito, M. (2003). Visual evoked potentials to geometric
forms: Effects of spatial orientation (2). Bulletin of the
Faculty of Letters of Aichi Gakuin University, 33, 1-7.)

FRETOHE (2005a), XITZ O L 22 E M AR EFEE AL

S QI I TN INEIDE( Rl e 58 YN
Ak, 20, 73-84.
(Ito, M. (2005a). Effects of form and spatial orientation of
the figures on visual evoked potentials. Transactions of the
Institute for Cultural Studies, Ningen Bunka (Aichi Gakuin
University), 20, 73-84.)

ABEIGHE (2005b), HEAT-EIZAEIC N 3 2 W BE FEFE fir

—ZEEEM ORI 3)— BHRIFEBER Y L a R
SERACTE, 1, 1-7.
(Ito, M. (2005b). Visual evoked potentials to the geometric
forms: Effects of spatial orientation (3). Bulletin of the
Faculty of Psychological & Physical Science of Aichi
Gakuin University, 1, 1-7.)

FRETOHE (2006). Afrl~ANTZREIC T 2 HEFEHEN —

FHER T ALIE DR R — BB K G O B R
O, 2, 1-7.
(Ito, M. (2006). Visual evoked potentials to the geometric
forms: Effects of the locus of stimulus presentation. Bulletin
of the Faculty of Psychological & Physical Science of Aichi
Gakuin University, 2, 1-7.)

FEETTHE (2007a), RTZOME & HREFEHKEMOBR —
MIZOTEOZE 30— HARLHARETIER2T
Fim g, 422.

(Ito, M)
Ito, M. (2007b). Effects of form and size of geometric figures on



AT RRIC N 3 2 R F AL

visual evoked potentials. ZF 177 Bt K i i /0 B FBF £
fLZE, 3, 1-6

(Ito, M. (2007). Bulletin of the Faculty of Psychological &
Physical Science of Aichi Gakuin University, 3, 1-6.)

EETUHE (2008). A=A REICxT 3 2 BT EE L —

FBEERALE DRI Q)— BRI a0 S B
FERICHE, 4, 9-15,
(Ito, M. (2008). Visual evoked potentials to geometric
forms: Effects of locus of stimulus presentation (2). Bulletin
of the Faculty of Psychological & Physical Science of Aichi
Gakuin University, 4, 9-15.)

GREEITHE (2009). fithE, R/ <Y - v o BIREEFEEALIC

SIS — RN EN L KE SR — BEHE
BeRA L BHADIITCE, LDERE, 1, 1-7.
(Ito, M. (2009) Influences of the patterns of vertical and
horizontal stripes on visual evoked potentials. Journal of the
Institute for Psychological & Physical Science of Aichi
Gakuin University, Psychological and Physical Science, 1,
1-7.)

FRETCHE - T AR - EHDEW - A EE (2009), &

AT D % T A LR 3B 56 B A1 S E 2 5R
BRI B e DE BIATICE, 5, 1-6.
(Ito, M., Furusato, A., Sugata, T., & Saburi, S. (2009).
Effects of increasing angularities of the geometric figures
on visual evoked potentials. Bulletin of the Faculty of
Psychological & Physical Science of Aichi Gakuin
University, 5, 1-6.)

Ito, M., Kuwabara, H., Sugata, T., Suzuki, K., & Kawai, Y.
(1996). Visual-evoked potentials to geometric forms: Exam-
ination of the effect of selective attention. In C. Ogura, Y.
Koga, & M. Shimokochi (Eds.), Recent advances in event-
related brain potential research. Amsterdam: Elsevier. pp.
67-71.

Ito, M., Kuwabara, H., Sugata, T., Suzuki, K., & Kawai, Y.
(1998). Visual evoked potentials to geometric forms in the
randomized presentation. Japanese Psychological Research,
40, 111-116.

Ito, M., & Sugata, T. (1995). Visual evoked potentials to geo-
metric forms. Japanese Psychological Research, 37, 221—
228.

Ito, M., Sugata, T., & Kuwabara, H. (1997). Visual evoked
potentials to geometric forms: Effects of spatial orientation.
Japanese Psychological Research, 39, 339-344.

Ito, M., Sugata, T., & Kuwabara, H. (1998). Effects of the sharp
and round parts of geometric figures on visual evoked
potentials. 2B LRSI B 16, 33-40.

(Ito, M., Sugata, T., &Kuwabara, H. (1998). Journal of
Physiological Psychology and Psychophysiology, 16, 33—
40.)

Ito, M., Sugata, T., & Kuwabara, H., Wu, C., & Kojima, K.
(1999). Effects of angularity of the figures with sharp and
round corners on visual evoked potentials. Japanese
Psychological Research, 41, 91-101.

Kakigi, S., Miyazaki, M., & Mori, T. (1972). Human visual
evoked response as a function of stimulus size and density
of patterned stimulus. Japanese Psychological Research,
14, 133-140.

Maffei, L., & Campbell, F. W. (1970). Neurophysiological
localization of the vertical and horizontal visual coordinates
in man. Science, 167, 386-387.

May, J. G., Cullen, J. K. Jr., Moskowitz-Cook, A., & Siegfried,
J. B. (1979). Effects of meridional variation on steady-state
visual evoked potentials. Vision Research, 19, 1395-1401.

P ELE - fEITHE (2002), M ORI & S ESE
KL DBIR —ME DT DRR (25) —H AL 266
IR FEFR L, 379.

(Saburi, S., & Ito, M.)

Yoshida, S. (1991). Dual process model for pulse-light visual
evoked potentials. Japanese Psychological Research, 33,
108-114.

Yoshida, S., Iwahara, S., & Nagamura, N. (1975). The effect of
stimulus orientation on the visual evoked potential in
human subjects. Electroencephalography and Clinical
Neurophysiology, 39, 53-57.

AR 2145 9 H 7 HAZRR



Journal of the Institute for Psychological and Physical Science, Vol. 2, No. 1, 1-8, 2010

Visual Evoked Potentials to Geometric Forms:

Effects of Shape and Spatial Orientation of the Figure
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Abstract

As an examination of the effects of shape and spatial orientation of the figure on transient pattern-onset
visual evoked potentials (VEPs), two outlined geometric figures of equal length were preliminarily presented in
the lower or upper visual field (the LVF or the UVF). They were a diamond and an oval and arranged to be
vertical or horizontal in each visual field. Transient VEPs were recorded referentially from inion, 5, 10 and 15
cm above it (I, IS5, 110 and I15) for 8 participants. The grand average of subtracted waves were obtained between
the figure and blank (control) conditions. Earlier negative (N1) (averaged peak latency: 134 ms) and later
positive (P2) (232 ms) waves were recorded in the LVF. In the UVF, earlier positive (P) (128 ms) wave was
obtained, but later negative was not found. Two-way ANOVAs (2 forms x 2 orientations) were conducted for
the amplitude values with Location I5. Main results were as follows: In the N1 the diamond was significantly
larger than the oval, the vertical being bigger than the horizontal. The vertical evoked significantly greater
responses than the horizontal in the P, while the diamond did significantly larger responses than the oval in the
P2. The rates of contribution of shape and orientation were about 53% and 47% in the N1. It is concluded that
shape and spatial orientation of the figure are influential each other, so it is difficult to attribute it to only one

factor.

Keywords: form perception, visual evoked potentials, locus of stimulus presentation, spatial orientation



