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Cross activation model (Z=z=FEHEF)
HEREE I IHOBFE DS F 7T RIEED—IED ANIZEERTEZ W

NERHFICBEADWVWTWAEXA T

EAEMNET HVAE XFEPHFDOR#HE T 2VWFAD
Micr70X k=72 CER) »Hs7-0, XFDFAEE
MNelEd Y, BEEETHIVANREEICEEL
95

V4: = 29 5

VWFA: XFPHFOREE T 5

Ramachandran, & Hubbard (2001)



Hubbard et al., 2005 (fMRIZEER)

Synesthete ‘ Control

D BE A
VWFA (5) :EEHRICKRID

T RRENELRE R L
S IEMEAL L o8Bz

SN%E . BFHEREE, HHHE64%
SMEICHFEXNFERE T, ZFOBROMES 2 fMRITEHE

5
MF & NFA BT, HREREETIE DEEE
NEEDZ EPmans, GEHREETIEIRESNAD -72)

—Cross activation model = X 1EF 3+ 25 E



Brang et al., 2008 (fix;&EER)

Example Trial

ZE . eFHREREE, RHEFS 84

Looking very clear, the lake was the

Looking

most beautiful hue of...

very

)
K

Ml "Looking very clear, the lake was the
most beautiful hue of xxx "

(ETHEBATOLT, HBlIxxxOERLELVLWVESWLTLT)

of

biue = 2

text block  color block  grapheme block

\ J

XXX D& T A% DIFHTIRR X 2 & (HERE & —/ F~—
A



Brang et al., 2008

N400 Component
“Looking very clear, the lake was the most beautiful hue of...”
Controls Synaesthetes
'_...___ -y "'-\L ! Text ..-..—|_ I I
+ - - ¥ LR b ] "-.‘ -
Wy £ S Tees  “blue”/ “yellow +1a FARt
w’ \A 7 T
\‘ \'I N
5\ A Color - L
e —F Y #- \\ o i | -
S [ v v 4 FAl
\ N e / ="\
N~ No i
L Y b -
‘\;, \,‘f"\.l"-
- ~ Grapheme e | |
. y o > U YN v/ N400
\ X/ \\’-_[ 2 J’ P \5e \" ’\'/
Congruous ‘\ ! \ Y,
INCONQrUOUS = = = = = = = -’ = o7

-2 pV
p—|— | |

2 pngms 200ms  400ms

|
200ms 400ms

text blocks, color blocks TIFHREEE, FhHlAE L B ICHE L £ D 2N400IRIEZ 7~
L 7=, grapheme blocks TIZHRE & R—E AR T & Y K= ANLOOIRIEA
Roni: (NAOO I S D Bk %E & RERT 5 5i5)



Brang et al., 2008

N1 Component
TP8 ,<—N1

NAQOLESIS, TRIFDFERBLED ~—+—+‘~—H—' “4}—/—“—,—\,‘\—
RAMLE 1 RBT AN TS .

DHI=HBNT= /
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- \p \' \‘
A - \
N |

-2 UV
/ \\

ﬂ '3 IOms' 200ms 400ms
o TP7 TPs e +2pV
‘\Ts Té )’ Congruous ("2")

R = = = = |ncongruous ("P")

p—

HRETEDMAIINL effecth R oz En o, NI IERED
—E - IN—E & HI¥T 9 B congruity effect% ik
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Lloyd-Jones et al., (2012) ZN&E . 284

* —IEL < E&ffIF TN 7-objects

} * —ME - 7B %{TF b17-0bjects

Figure 4. Examples of correctly (top) and incorrectly coloured
obiects.

FEFR NS EARLL TS s 50 o
(sameZetf) &, BAEZLS B4 T |
2 7 +50 (changest), &FEH L TW
WA T 7 FE0REE (newsH) oL
1500 % 27K,

newz:fF & changesxH DR ICN1Dtime
window TEEBREN R o7,

e

Amplitude (uV)

—newZtE & change A d., & &R
HEAIRICEELA-O Y P TR RO T,
N1 TR DRI L TEMEIL T 5 w o o N
YEZ SN -




Lloyd-Jones et al., (2012)
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: o P2 P3EiT. ELL BT & N7
] coreet e, BhE-> CTEBEMITEINT=YDE
| ICHBRENE SN
T E e e e e —P2 P3O Y ER Y MMIMEDEC
5 | L CESEAT S
s %%

Lo
4

— - c—
-9.00 gV 0.00 v 9.00 BV

Time (ms)
Figure 3. ERP Colour effects. Grand average ERPs to correctly (black line) and incorrectly (red line) coloured objects plotted between —100 and

800 msec with (a) topography associated with the peak amplitude for correctly versus incorrectly coloured objects for the P2; and (b) topography
associated with the peak amplitude for correctly versus incorrectly coloured objects for the P3.
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fMRIFFZZ A ... (Hubbard et al., 2005)

VAEVWFADRIZZ7 O =72 CBIR) DH27-8H. XFOFEHNE| =%
i) EESE O VIS RIRIESLT B

O HTZE A ... (Brang et al., 2008)

HERETEDMIINL effecth R o= &N o, NI IERIED—E - I~—
& HWr 9 % congruity effect# kAR

Lloyd-Jones et al., (2012)
NI EEDOTZIZIT L T,P2, P3O v Ry MMIWiEo&E X L TEMEL
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DME DD Z KK &EFHWNTIEETT 5
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ZSN%&:
- BEFHERBEREE 6 L (L4348, BMH34), FHEH21m(SD=2.00)
— B0, T FEEp22.57 (SD=1.38)

Screening test:

HREREFEEICHFLCBOTYF VI 52N T7—Fv—rZ2HEVTOHNH9FE
TIT>THLOoWBODW-HFAEREE L TERL 7

EEEEEEEEEEEE
EEEEEEE
EEEEEEEE
EEEEEN

HWFrEBEO~Y Yy F 7722 %2EBME ICweb ETEMBL. HEFREKzEH L
7=.
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O3 - ¥ 77X —FE
ABEECLCHICT2EELN2000F vy 77 X2—BRZER
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— [EMEA DA & ¥R S N 7-RE20%

— [EMEAKZT V] &HfT N7-R)ER20%E
— ZNEFNICHIST 24V P ILERIOBA RS E L TR

originaBl  lessincon, gruent ~ incon gruent

v, - 2
® @

Fig.1 Example of original,incongruentand less incongruent stimuli.
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Fife &

Logo/character images task

1000ms

500ms ‘ W

! | 1000ms

| 500ms button press
|

V

EHOEDA A —Y E—HT 35D
—H LA WBAEQERT

Colored numbers task 1000ms
| 500ms button press
+ LV | 1000ms
2 ‘ 500ms button press
+ | 4
\\ 9

MEDEBEHIA A — & —FHT 31845120
—H LW EIEQ%EIFY
(BT TR TQ%EIHY)
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iksEamEl

« 32-channel ®NetStation 4.5.1% AR (Cz2Y 7 7L v X) .
sampling rate : 250 Hz, bandpass filter : 0.5 Hz to 30 Hz,

FEMTIZIZEMSE 5.5.2 (Cortech Solutions Inc.) & .

front

BOR DM IEA Y P FILERED (—F) |
BNV W EMRBRANARETVEGREQD () &
EZELE-HDICOWTHIEL 7=,
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%2 Logo/character images task

T5

N1, condition, P=0.02

-=-=original_con
—original_syn

-=-=|ess incong_con =-=--incongruent_con
—1less incong_syn ——incongruent_syn

N1 component(150-250ms)
_ original . incongruent less incongruent

synesthesia "/

®
&

P2 component(200-300ms)

original incongruent less incongruent

synesthesia

control

===0riginal_con

—original_syn

T6

P2, sub, P=0.0008 P3, sub, P=0.0007

-=-=less incong_con =-=-=incongruent_con
—Iless incong_syn ——incongruent_syn
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=2  Logo/character images task

N1dDtime window(CHEWTHREE X A 7 (F VU PH L, BEFRERA DG WL, E
MDA KEWN) ITEEBENRONT. EFNRA DL WEERD., oAl
PHIIVEBRPENRA KT WERICER, LY KE2LhBEONIIRIEZ 5] =2
Z L7=.

— BBV WERIEEKRR - (BoOF2>A A=Y —ELTW
LHEIDHD) AL H -7 EZ NS, Brangb & [EIER, REEA
—H L TWBEDLEDIDLDHR I ZRIRL 2D TH D & &R
(congruity effect).

@ XL CEMIT AP2EP3Dtime window TENERBICEELENR S
. REIEEO AN HREE ELERNT, LY KZTLP2EPIRIBZR|ZE/RL /-

—

REZH S ISTVERRBEIST L TH, HEEE CFHBEREETE
2

H X
Bl >7-0BZ2IT>oTW5,

~
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=2  Colored numbers task

number_T5
p3, sub, p=0.0096

=—gyNes_cong =—synes_incong ==-=control

P2 component(200-300ms)-Té6-

synesthesia synesthesia
congruent incongruent

control

P3 component(250-350ms)-T5-

X ol th asi;

: control
incong

number_T6

—synes_cong =—=synes_incong

p2, sub, p=0.0081  p3, sub, p=0.012

==-=control
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e Colored numbers task

BIZx L TEM LT 2P2E P3Dtime window CEMEB ICEELENLAR S
NnN7-. BHEIEEOANEREE L LERT, LY KREARP2EPIRIEAF| =R
L 7=,

—  Logo/character images task OfER & AERIZ, P2&P3MDtime window T
TEHNEO AN BERICIREAKRE A -7z,
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- BEEBEEICHITIEGUEALA =X L

HREAF|ERIIAVERULEBICEWTEH, EREE CHEHBEETCIIER -7
WMIBAIT-> TS,

—Logo7s: & DERMIBLHFOMIE & B [CHRREE XHEIEFICLEN, fRIEH/I
=L,

(BFIZP2, P34 EBDOAIBIZ A D Dtime window THEEE DIRIEH /N E LY)

Banissy et al.(2013) 0124
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