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An fMRI study for perceptual reversal of Necker cube
SHEN Lin,et o
(Department of Neurology.the First Affiliated Hospital,Chongying Medical University)

[ Abstract] Objective:We try to examine the hypothesis that perceptual reversal is function of frontoparietal cortex. Methods:We
employed block design in functional MRI, extracted event signal of endogenous reversal of Necker cube and compared with that
of exogenous reversal. Results:Functional MRI revealed that spatial varieties were significant in bilateral superior and middle
frontal lobe. Conclusion:Perceptual reversal may be the function of frontal cortex.

[Key words] Necker cube;Bistable figures; fMRI; Conscious; Perception

Necker3:/ FFAAMMERFASKMAAEIE  WHEHNHRBMHSEZER,
RIS R E W R FR : B T iff b (Bottom—up )
H £ F (Top-down), B i RIS MR
T8 B G R AR /K T 3 s (BB TR ) L b
LIRSS FFAIE R, i BiNecker ST T PREI P
MRS RAEMILRY, A LT sk
5% figt J8% A 255 18 /K S B4 B T REE A FH T IK E R
oI B2 TT , TR & B DR A B,

A RHIMRIESTTIE EeAR A IR A B A SR Bi  NekceriZ A& B2 Nekcerd A&
MBS G ER  REANEEFARBIEN (RIMEELR)
T REABAL

Necker 2 77 {4 BB RIS B0 R AE (R 1), B m
WL RGN NeckensL F IR THEZHRE, BH
K%t R (12 [E13),

FRATTHE ER P9 TR BRI MM B B R
RV EAES RGN K PR (BOLD)E S,
St BOLDAE S 7E MK F- ALK P #E4T 4347 - 3R

EENR: ¥ #H01981-), 3,50+,
REF O ABCEE HEHRE,
WEIREE: # W, F, £, E-mail:pengxie58@gmail.como

<5+

|
Bs
1
K
1

|
S
1
S
i
\}

AN\ N/

\
\

B3 Nekceriz Hfk
(FMREER)




BXERAZER 2008 £ 33 %187 1 (Joumnal of Chongging Medical University 2008. Vol.33 No.s1}

1 #HEAEE

1.1 &RF

ANLER FHESRAGCH M), 23~268 , IEH SR IE
ZFEFHUIRARE. FFEZRETERE.

3/MNeckerst ki A 1M RE RINRELE, MR
IIBRELRER . B RIBH Cogent 20005280, tEMatlab 6.5:8%F,
3 1 Philips i 7R3 25 B, Bl BT B M 60Hz,

1.2 H#A5

FAXART, WA BMNEELERI Neckerst J ik Lk
BT, F5EE20s, M UA TR 1 BAL R (FIAA) . BRI 2R 200
NeckerSZ AR B, 354220, B MNETE B S 14:(F4B),
PIRP SRR, ISR I BERL, F-1930s,

1.3 XBRUEAEARESFNE

ZREF BRI R, IR T AR
B HE AT R R B R R B —1
B, WAARENEHR S ST RS MmN, e
B RBIAZAELLEMEE TFARAR, B FARRMENR
FTHESC AR , B R 324 3 M Necker ST R &4
FE I IE P AR AT LB S i M AR . A $048 IR BT bl Cogent
2000ic .

EATA T X ERBHARARTS . HBIZRE A
B =4 HINecker sy FT R BT R EIBORZS W R 2 B 4E [ Necker
SEHER, B EEMARI GRS,

ZANS B B R R DR BE AL P B2 R L e S
TR, BB A ANRE TN B T — 24, ARSEs A {8
R BB A0 BB, F1I30s(20~40s, BEHLA TR ) B3k
B BN RS 6316,

14 IMRIZ#ERE

HHHPIBOLDE FR4E(GE 30,echo time 30ms; TR 2s;

flip angle 90°;32 descend slices; voxel size=3.3mm x 3.3mm x

3.5mm),

iR, RREEL L L ANER BRRH ERE
FIREHL 2 B Necker ST 7 R 5146
1.5 MRI #EL4

SR HSPMSE 4287 MRUEE (www.filion.uclac.uk/spm) .
MR BRI RN EREBR, S ERERN3121 )
e Gt fT EHE, 2 R, SR T RIS R A, 28
SR, = AERHE LA

X PR BEIR (R E AT B RE O 04T , S PMSE— R
LRYEER LB BB B K BT . & ST R A
KI5 1T

ENMAKE, R D EHIAR R E X EMBOLDE
BHSRIER MK E U B E B BI4KE#74
Ot. FEFRKY, S SR A R A8 PR H R R
BISPMSHALR

2 5 R

FATFRL KT LB T N IR B Fn S IR
BN EMTENZRESER . WRENHXA
P 5 B T B AH S B X oA TR B TR KL AR
LT RIS B HCBEIN 2 X 2 BB R B
TEKFo BA B RAERT TR IR T4
FR—B FEX A _E [ A b R E P E R 2
F(ES)o E—GERIBAR BB PR B
THRE K

3 i it

FATE AR RO TR — R BB E

Bs HHE2BF



EEER KSR 2008 £5 33 %7 1(Joumnal of Chongging Medical University 2008. Vol.33 No.s1)

BE5  MEEEEHE KX ( HK FHeightthreshold ¢=1.637 744,P<0.1, R KIE)

RS, RS AS BB (L fiNeckersT {4 )
Bt RATNE AP HEEERIFREZTEF O TR
KA, WiNeckerSL FriARMAHRR B RAALTHE
KT Neckerd . TR TE S AR #HE LTS RY
R FES LR B T EME EWT,

BT LB R R S R A
7K R HESE e (B4R B ) b #4284 B 938
B XA F — R AR A I R A S TR (& L
BOR 5 B MR R SR SR, RIR %R T
5 —fAaE RS REM L TREE KRR S —#
HHRAS R H B RS2 TTHRAC R S MG EK , th
BiNeckersr J AR BIFM ISR R AE AR

B LM TR RIREREMETEFARAE
FOK 8B TIBE , vk 2 TR ANEIZE, B
IAE AR FIRKERRSEE B i AR 250, AT R Bh A1 3E
REBFELEHEFRF—FRERERE A MK
REFTERRA,

EARRBFE S, BRITRA T KA BT R E
BLFF, 3 ELBE T MMRIE (8] 7 51 b 42 B P I 1
B RSN B EMES . SR B TR
ERIX, SR E RS . TS R
FREE BANERS KT BE R BEAS 30
T NeckerS AR MR35 it B2 A WL 4101,

BRI A AR ST A R RIH  SheinbergfBradley
M TR R R 'R, I B X
B =ZE TR E K9, Kamath®SRERBIH £5E
FRIFBRIZHEE, BT REA BRI A5 BRAE

B, FRAEFESS5NERT, T BRNRE
e, RR B A BERRR, B I o AR B
BB R B AL B O R S ™, X SEIE SR Y
TR T B RN BE R SR B . DAL SURRSCHFA
B BHSE H SR M ORI B S .
R R RTFAER L BT R B KT HLE B
S & B R £ 4 e TR OK AL % B
Y, NS B T AR BHERE? BRXESLHE
55 B LR SR B A S [ Bl X 3 B4 (] 5%
Ro Sterzer® NFLE MBI £ A WA T EETR
TR S, R B R R 3 TR R,
AL R TR R R R T MR BT
BRI, MTREEFAROBRIRFE
G, B (Electrical microstimulation )FE T3
SE01 5 B o A R X Y R T B, AT AR 3 2% il X
2 F R R AR MR AR FAL S
WH—FRA A BRI,

2 £ X &

{1}  Toppino TC,Long GM. Selective adaptation with reversible fig ures;
don’t change that channelfJ]. Percept Psychophys,1987;42(1):37-48.
2] Rock IHall S,Davis J. Why do ambiguous figures e
Acta Psychol( Amst),1994;87(1):33-59.

[31 Slotnick SD,Yantis S. Common neural substrates for the con-
trol and effects of visual attention and perceptual bistability]]]. Brain
Res Cogn Brain Res,2005;24(1):97-108.

[4]  Maloney LT,Dal Martello MF,Sahm C,et al. Past trials influ-

ence perception of ambiguous motion quartets through pattern com-—




FERER KP2IE 2008 £ 33 %7 1 (Joumnal of Chongqing Medical University 2008. Vol.33 No.st)

pletionf]]. Proc Natl Acad Sci USA,2005;102(8):3164-3169.

[S] Hopfinger JB,Buonocore MH,Mangun GR. The neural mecha-
nisms of top~down attentional contrd[J]. Nat Neurosci,2000;3(3):284-291.
f6] Sterzer P,Kleinschmidt A. A neural basis for inference in perce
ptual ambiguitylJ}. Proc Natl Acad Sci USA,2007;104(1):323-328.
[71  Kleinschmidt A,Buchel C,Zeki S,et al. Human brain activity
) g perception of ambiguous figures [J].

Proc Biol Sei,1998;265(1413):2427-2433.
{8]  Lumer ED,Friston KJ, Rees G. Neural correlates of y tual

during  sp

3408-3413.

{15] Bradley DC,Chang GC,Andersen RA. Encoding of three—di-
mensional structure~from—motion by primate area MT neurons [J].
Nature, 1998;392(6677):714-717.

[16] Dodd JV.Krug K,Cumming BG,et al. Perceptually bistable
three-dimensional figures evoke high choice probabilities in cortical
area MT{J]. J Neurosci,2001;21(13):4809-4821.

[171 Kamath HO,Ferber S,Himmelbach M. Spatial awareness is a
function of the temporal not the posterior parietal lobelf} Nature,2001;

rivalry in the human brain[}]. Seience,1998;280(5371):1930-1934.

[9] Blake R, Logothetis NK. Visual competition{J]. Nature Reviews

Neuroscience,2002;3:13~21.

[10] Corbetta M,Miezin FM,Shulman GL.et al. A PET study of
patial attention[J]. J N i,1993;13(3):1202-1226.

[ll] Kawabata N,Mori T. Disambiguating ambig figures by a

model of selective attention[J]. Biol Cybemn,1992;67(5):417-425.
[12] Peterson MA,Gibson BS. Directing spatial attention within an

object: altering the functional equivalence of shape descriptions{]]. J
Exp Psychol Hum Percept Perform,1991;17(1):170-182.

[13] Inui T,Tanaka S,Okada T,et al. Neural substrates for depth per
ception of the Necker cube;a functional magnetic resonance imaging
study in human subjects{J]. Neurosci Lett,2000;282(3):145-148.
[14] Sheinberg DL,Logothetis NK. The role of temporal cortical areas
in perceptual organization [J}. Proc Natl Acad Sei USA,1997;94(7):

411(6840):950-953.

[18] Meng M,Tong F. Can attention selectively bias bistable per-
ception? Differences between binocular rivalry and ambiguous figures
[J]. J Vis,2004;4(7):539-551.

[19] Pastukhov A,Braun J. Perceptual reversals need no prompting
by atientionfJ]. Journal of Vision,2007;7(10):1~17.

[20] Windmann §,Wehrmann M,Calabrese P,et al. Role of the
prefrontal cortex in attentional control over bistable vision{J]. J Cogn
Neurosei, 20063 18(3):456-471.

[21] Salzman CD,Britten KH,Newsome WT. Cortical microstimula—
tion influences perceptual judgements of motion direction{j]. Nature,
1990;346(6280):174-177.

[22] Gold JI,Shadlen MN. The influence of hehavioral context on
the ion of a pe I decision in developi I

P P (i -3

commands{]]. J Neurosei,2003;23(2):632-651.

- - + P Cr SR GOV G SO Sy

A it stoie o aieny =+ A ot st i sie ol bt

(L#F 69 R)

EREEAHFEARB X LKA, HTE
T R EAME RS X, ZIMERS
T, Bl BRREK(43.3%) . EFEAHESHE
WESE TEmMRAERNT, %6, FRE
KRNFHERET. WEESERRME AEWEBM
ANANMEFEESR
34 RE

CT.#i= MRIZH BT B REASEARE
HIME ., CTH R /e, (B RETE A #0 &A0 1iL
F A SFRAA KT 85 R BRURHE,
{833 BRI ; B MRS T BRHES
TSR (B HESE B AR AN AKE LU  MRN
CIEC RS A=3=2 2oS byl I it iobiiEs SV ]
BES. ENARKESERPERKEF S
L8, iz FIMRNE AR S B B M2 sEATHT 9%, B R
AW BRREM2RET RIS, EELF

\Miate aten i et s0—4 R e olie bin bty &

4 A PRI BT BB T R R B
2 £ X K

[1] Howe F,Filler A,Bill B,et al. Magnetic resonance neurography

[J). Magn Reson Med,1992;28(2):328-338.

2] BRiA% BEEE, AFEL, S ERNLT MR AMEH RinRE

X[ PEERE,1994:14(4):213-215.

[3] ®EEAK, /NG, DB, B P bR AR A2 - B LR R

JE RIS A BB ERARBIR , 20065 22(8) :1258-1261.

[4} Filler AG,Maravilla KR, Tsumda JS. MR neurography and MR
g for imaging diagnosis of disorders affecting the peripheral

nerves and musculature{J]. Neurol Clin,2004;22(3):643-682.

{51 Filler AG,Haynes J,Jordan SE,et al. Sciatica of nondisc origin

and piriformis synd diagnosis by magnetic r e graphy

I magneti imaging with study of

resulting Ul J N g Spine,2005;2(2):99-115.

6] B%%.% B8 B SHEEA-BASSIEEANZSRIHR

WEREBRN. PEEERRHA,2007;23(10): 1457-1460.

and inter




