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WD 5 bER—DOMBL D EHNC I DL TWARELLRINT 558, MEY L EEC



HREEEMNR L BF A7 — 7 E#ERORE 41

x LABEMELENTHS Do

o cARgECR, AL - SHORIBERAEZECKEVEHTH LT 7 — 78
(AL %&b dF, ZoRBYBRET s EmcEsT5 ERPs #fIE L, FEfbExtt
5 R ER B B O SRR O WS T R AN E Lic, T4 7 — 78I,
M &S b0 ER, TOEELIACEESh MBI ) b RECR LD,
ANEL R T ARERETH B, —ic, FOMONM LML DERELY2 1 3 0%
&, HERE L LC oM & 0HW R Thw 5 L WM OMAR S, S & HBRIE & oI
B TR B EAHE O NESERICET S, chbRwThbElbick 530 sFEx bR
57, EFCORMLERCoOWT, HEEECL D ERPs #F230n0 & L TR T2 2 L &R
MO E LI,

ES B&

B &

FRBINE EBREO—ATDHLEARME 1R EBFREE 4L 21465 2300
Lo WERBIEREABRISICEEYHE L T,

feds, EBEDSANOERSMNE D, SBHECOVCTOHAERIEL TV, 0k 5 ER
CEMTAZL3FDTTH -,

R EEEBEOFHECLD, NHIRIMEKSCETSRETHLIANMEL2 [ 3R
B (2B REEREE Ui, MR, EEMEOATEAREL - ThrOMECKE
XMT AT v Tinb e BHEAY, EEREE L SEFEC3.OCBL TRl TAT Y
- O BRI L R E 2 5 v X Al B e e, A7 — 7 ERRE AR L i HE
25713 PC (NEC PC-9801vm) #1#lic X v, CRT L B&EEF (0.02 cd/m®) HE
(20.0 cd/n?) T, EEIAEALSOSNMEEL.0CORMAEXIR Ui, KB, 4L ok
FEANMEoBERE 2 RIHEL, AHEOHBE TR, 1.52HRELTIAT » 7
0.08°F %A LT B HBM 2 FEOFE 3 AT v 7T T A7 v 7, AADHERL.0%
e UCRIBEICETR 3 AT v 705t 727 v 7HBE L,

RS L fRT  ERER10-2081 X b EFR EoRTEE (F2), HUbLE (Cz, HIEH
(Pz), BXOBESE (Oz) YWV AEREHKEREC I XY 75727 s (HENKE
RMP-6000) % i\ T 23 U, R iR (Ag-AgCh BREXEMM (HANE
Elefix) # 4 LCHEE LCREL, Sbiroft, BEAFKSORKEENY, AIREL
FERAL & A OSBRI IRE LB L 0 B L, FEEEEFIII0OKQUTEL, &%
EBLHT7 VS (HERE AN-621G) X 90.08-100 Hz OFFRT = 77 4 v & — £60
Hz D~A7 4 A& —%f L CHEIE L foo RIBERIRAET200 ms 2> bR RE&800 ms & TD
oMY, v 7Y v 7 EEH500 Hz CIUsk - @@y 7 v (¥ vy A4 245 v 7 EP-
LYZER II) =X b A/DZ#at%, PC (Dell Vostro200) itk LA+ 7 7 4 VLB L 1z, iR
WA EAL, BRI A T » 7, EERE (RS, X OHIFRER CR//4D & e
B Ui,



42

F &

BEEER, RRSMBICLUTO X 5 hBEOKTHIT > o BINE ORI, AR
& BRI & A HER L, WO MERERIB O LT “AEV7 s YN W R+
—HLE > TUTI e ThHote, HHELAG, T8 1HEE L CEERNE L CRT h
RE[IZ500 ms 2R L7, 55 2 W8k & U CELBSRIBO A AR MR & Hic, AT hooth
DRI C3. 0B 2B 150 ms RR L e £, 1HO TS5 v 7 BHE AR TS —
AL EZRTEHEI RT S h, SNHCZ OEERTRICS —-# L 2/The (Figure 1),
SHNE T HCHEBRIBIC o C, EERIB O/ F 2R & B L TA E VAV R Vb
SHFEETHIL, ThZhicE4 T 5 PCRHAY —R— FEREFAZELE, ¥ EFEAEL
RCXDF—HLLCEIE LT EADEDLLDF — It A/NEITF O % 5 2E b % T 5 20,
SMERTH YV 2 — 5 v 2R %Mo Tc, HWBERBED AT » 71X TEREE L, &25 v 7]
B 5B, F3B5TCl 7 ey 72 L, 178 v 7N TORT v 7HIBOET IR
FVREAEL, BIMFERIEZT 2y 2ZRTIE, AAEOWTDEL, H5WEAHIESWTDL
HEr S, WA, AAZAERICOWTHI IR 33T 7 m v 7BFAKEL, Try 20
REIEZMERCTH Y v 2 -5 v 2%/ T, KRTONNE, 10EOBBSIT 21T -
oo BB R T v v 7 BCHEH, KEE2EAAS 1 H o2 8—107 = v 7% 2 Afficd
e fTo (BEF16—207 » v 7)),

Push key
(L: Large R: Small)

Response
request

@ O Blank
(1000 ms)

o |[u
stimulus

(150 ms)

1st
stimulus
(500 ms)
Figure 1 Schematic illustration of stimulus presentation and its time course. The first stimulus
(concentric circle) is presented for 500 ms, which is followed by the second stimulus of
150 ms. After the 1st and 2nd stimulus presentations, the 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 Psychophysical functions obtained by large and small response rates. For the inner
circle, a ; for the outer circle, b.
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Figure 3 Grand averaged wave forms obtained for the comparison of the inner circle by large
(a-d) and small (e-h) responses. The midline frontal site of Fz, a and e ; the midline

central site of Cz, b and f; the midline parietal site of Pz, ¢ and g; the midline

occipital site of Oz, d and h.
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Figure 4 Grand averaged wave forms obtained for the comparison of the outer circle by large
(a-d) and small (e-h) responses. Others are identical with those in Figure 3.
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(Figure 6b) & WTFhORIBEEL X b o, 2T, kv N1 IRIE L EEC
WH &AM R BRI 20A S, AL XFE A 7 v 7 X B O 2T - 7oe F OEEE,
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ExfTolcl &5, Ak 5O BMESBCEEED (p<.10) HNEDLILDO XK
ThHoT,
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EF#E, BIOXREEFHOVTAIAER (Fe9=12.73; F,18=8.24; Fussn=2.58,
p<.0D) TH-t (Figure 7a), = Z CTHMFHEORERT o1 25, £TOHMICE
WTART » 7OHEMIFFGR/LERE (<.001) THH, TDATF v 71K\ TERAL O B
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Figure5 Mean amplitudes of N1 for each stimulus step at each scalp location to inner circle
(a) and outer circle (b). The error bars indicate a standard error of mean. Note that
the amplitude of N1 to the inner circle is collected for “large” responses and plotted
at the stimulus steps of +0.24° to +0.08°, and for the “small” response at 0° to
-0.24°. For the N1 amplitude to the outer circle, “large” response is collected and
plotted at +0.24° to 0° and “small” response at -0.08° to -0.24°.
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Figure 6 Mean amplitudes of P2 for each stimulus step at each scalp location to inner circle
(a) and outer circle (b). Others are identical with those in Figure 5.
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Figure 7 Mean amplitudes of P3 for each stimulus step at each scalp location to inner circle
(a) and outer circle (b). Others are identical with those in Figure 5.
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DELBOEUF ILLUSION SEEN BY THE BRAIN UNDER
THE INFLUENCE OF ASSIMILATION PROCESS:
AN EVENT-RELATED POTENTIALS STUDY

Akira IMAI* & Takuo GOTO**

*Department of Psychology, Faculty of Arts, Shinshu University
**Department of Design, Nagoya University of Arts

ABSTRACT

We obtained the event-related potentials (ERPs) under the condition that four
observers compared a single circle (comparison stimulus) to inner or outer circle of a
concentric circle (Delboeuf illusion figure) and responded to apparent size of the single
circle as large or small by a key pressing. The constant method was used, and the size
of comparison stimulus was prepared separately for the inner and the outer circle. This
comprised two variations of seven circle steps changing from the same size of the inner
or outer circle to larger and smaller size than the inner (+24.0 %) or the outer (£16.0 %)
circle in diameter. The ERPs were obtained at four scalp sites of Fz, Cz, Pz, and Oz. The
inner circle was overestimated for 0.05°, and the outer underestimated for 0.06°, with
showing the occurrence of assimilation process. Although several components of the
ERPs were emerged under the observation of Delboeuf illusion, only P3 amplitudes at Fz
and Cz were prominently changed in response to the psychophysical function produced by
the behavioral data. Results suggest that the P3 amplitude may covary with the psycho-
physical judgment process when observers see Delboeuf illusion, and that the assimilation
process may be described by some electrophysiological indices such as P3 amplitude.

Key words : Delboeuf illusion, event-related potentials (ERPs), assimilation

process, P3 amplitude
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