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B BHEH27 Ty 247 o 720 RBATORNICIE, #E E L CI0MT2 47 - 720
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Figure 1 Schematic illustration of stimulus presentation and its time course. The first
stimulus (concentric circle) is presented for 500 ms duration, which is followed by the
second stimulus of 150 ms duration. After the 1st and 2nd stimulus presentations,
blank screen appears for 1000 ms. At the end of the blank screen, a response by key
pressing is prompted.
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Figure 2 Psychometric functions obtained for a combination of length of outer circle
shown by the degree.
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Figure 3 Grand averaged wave forms of ERPs at each scalp site obtained for a combination of length of
outer circle shown by the degree.
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Figure 4 Mean amplitudes of N1 component at each scalp site obtained for a
combination of length of outer circle shown by the degree. A vertical line of each data
point is a standard error of mean.

P2 iRtE N1 RIE &L MRS, 6 x AR E—HOMEE05#siT 2 iTo72 &
ANHEE—HOMEEDO EE (Fu12-8.98, p<01), B X U—‘DLBMJ:%FEJEJ%—#UL')?OME
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TRMREZIT o728 25, 240" M2 B B O HAM BRI HGE (F345=3.95, p<.05)
T olzo T72,360° M BT A0 Al FRRDH BMIA (F345=2.43, p<.10) T
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Figure 5 Mean amplitudes of P2 component at each scalp site obtained for a

combination of length of outer circle shown by the degree. Others are the same as in
Figure 4.



46

Hotze 72, Fz, CzB LV Pz IZBWTHHBEE—HKOMEE O BT EIHE (£
NZN Fua8)=9.14, Fa48)=747, F@448=3.12, p<.05) ThHolzo AHETH -7/ HEE—H
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Figure 6 Mean amplitudes of P3 component at each scalp site obtained for a
combination of length of outer circle shown by the degree. Others are the same as in
Figure 4.
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BN REETH A O T TIEAM OB REMET RS S5, #@EOTF I
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ETWVDH, ZOWHKSICBWTY “AXOER" I IRIBOLEFAL ) 5 2 LA,
A9k (2012) ERFRIRIBENEVZ D, F & L THMOBARAFEL, @M
50T 5E, NLIZBWTHAE2SRIEANDOBITEAEN SN EEZ BLh,

P2 3RIE 1L, WM OWFFE T, BRI 5 AR E R O R B # & O B4R (Friedman et al.,
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DELBOEUF ILLUSION INVESTIGATED BY THE
EVENT-RELATED POTENTIALS: BRAIN RESPONSES
UNDER A CONDITION OF SPLIT AND REDUCED
OUTER CIRCLE

Akira IMAI

Department of Psychology, Faculty of Arts, Shinshu University

ABSTRACT

This study examined the event-related potentials (ERPs) under the condition that four observers
compared a single circle (comparison stimulus; visual angle: 1.0°) to inner circle of a concentric
circle (Delboeuf illusion figure; standard stimulus) and judged apparent size of the single circle as
large or small by a key pressing. The constant method was used, and the outer circle was prepared for
five kinds of circular length from 360° (complete circle) to reduced length of 20° (1/18-circle). The
ERPs were obtained at four scalp sites of Fz, Cz, Pz, and Oz. The inner circle was overestimated for
the conditions of 360° and 240°, and underestimated for 120° and 20°, indicating that the processes
of assimilation in the condition of 360° and 240°, and contrast in 120° and 20°, were appeared. The
components of ERPs such as N1, P2, and P3 were evoked, and the amplitudes of N1 and P2
components, especially at Fz and Cz sites, proportionally changed in response to the psychometric
function produced by the behavioral data. It is suggested that the amplitudes of the N1 and P2 may
covary with the processes of assimilation and contrast when observer investigates Delboeuf illusion.

The P3 amplitude may not be simply influenced by the assimilation and contrast processes.

Key words: geometrical-optical illusion, Delboeuf illusion, event-related potentials (ERPs), N1

amplitude, N2 amplitude, P3 amplitude
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