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SELECTIVITE NEURONALE

Cerveau = Circuits + Molécules

Gregistrements unitaires \

singe vigile IRMT singe vigile IRMf humaine

\ Base neuronale / \ /
du signal IRMf Homologies

Reconnaissance




SENSIBILITE AU MOUVEMENT : UNE REGION

Imagerie par Résonance Magnétique fonctionnelle (IRMf)
Avantage: technique non invasive, donc applicable a I’homme
Désavantage: activité moyenne de millions de neurones, a

travers un filtre hémodynamique, comparé a une condition
controle. Ne mesure pas de sélectivité mais la ‘sensibilité’.

Avantage: visualise I’activité de tout le cerveau ( a I’opposé de
I’extréme détail de I’enregistrement unitaire). Ainsi on passe de
la notion de centre a la notion de réseau (proche de I’idée sortie
du systeme visuel)




SENSIBILITE AU MOUVEMENT : UNE REGION
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S. Zeki et al, JONS., 91



SENSIBILITE AU MOUVEMENT : UNE REGION
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Activation bilatérale MT/V5 (fleches) dans la soustraction mouvement (radial) moins stationnaire;
sur ligne mediane activation V1/V2

R.B.H. Tootell et al, JoNS., "95



SENSIBILITE AU MOUVEMENT : UNE REGION
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Décours temporal activation dans V1 et
MT/V5 pour condition de mouvement et
pattern stationnaire alternant avec ecran vide
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R.B.H. Tootell et al, JoNS., "95




SENSIBILITE AU MOUVEMENT : UNE REGION
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SENSIBILITE AU MOUVEMENT : UNE REGION
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Courbes signal IRMf-contraste (de luminance) pour un stimulus coloreé ( réseau vert-rouge) dans
MT/V5 (minimum) et V1 ( peu d’effet) ; moyenne de 3 sujets

R.B.H. Tootell et al, JoNS., "95



SENSIBILITE AU MOUVEMENT : UNE REGION
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SENSIBILITE AU MOUVEMENT : UNE REGION
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SENSIBILITE AU MOUVEMENT : UNE SECONDE REGION

calcarine

R.B.H. Tootell et al, JoNS., "97



SENSIBILITE AU MOUVEMENT : UNE SECONDE REGION

R.B.H. Tootell et al, JoNS., 97



SENSIBILITE AU MOUVEMENT : UNE SECONDE REGION
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R.B.H. Tootell et al, JoNS., 97



SENSIBILITE AU MOUVEMENT : UNE SECONDE REGION
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SENSIBILITE AU MOUVEMENT : BEAUCOUP DE REGIONS

7deg

Peeters et al non publie



SENSIBILITE AU MOUVEMENT : BEAUCOUP DE REGIONS
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SENSIBILITE AU MOUVEMENT : BEAUCOUP DE REGIONS
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SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)
a Low-green

Stimulus Configuration in
Main Experiment 1 and

b Medium-green Control 1Stimuli in the
low-green (A), medium-
green (B), and high-green
(C) saturation isoluminant

conditions are shown. The
black arrow indicates the
direction of the perceived

¢ High-green motion.

K.G. Claeys et al, Neuron, "03



SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)

The Higher-Level Feature-Tracking Motion System: Main
Experiment 1(A) Statistical parametric maps (SPMs)
showing voxels significant (p < 0.05 corrected for
multiple comparisons) in the group analysis (main
experiment 1, two highest attention scan sessions) for the
subtraction moving minus stationary in the different
salience conditions, rendered on the standard right and left
hemispheres.(B) Activity profile of R IPL (66, —36, 33) in

2. LhMT/V5+

0.107 a low-green,

% ] isoluminant which the relative (to fixation) adjusted MR signal is

H 009 b ::gfl;‘gﬁgf;m pIott_ed as a function_of the eight _stiml_JI_us cor?ditior)s:

= 0] i ¢ high-green, moving (M) and stationary (S) stimuli in the isosalient (b)-

I ISOIUMIAT A isoluminant (blue), different salience (a and c) -

gy ot d isosalient, . . . . . .

g different isoluminant (yellow), and isosalient-different luminance

LM e M luminance (d, red) conditions; letters as in .(C) Functional
C 1. R IPL 2. LhMT/V5+ 3. R hMT/V5+ profiles of R IPL, L hMT/V5+ (42, —66, 12), and R

o 0.16 0.18 03 hMT/V5+ (54, —66, 15) plotting the average percentage
?;: 0.12 0.2 MR signal change (M-S/S) for the moving (M) compared
7 0.08 - o to the stationary (S) stimuli in the isosalient-isoluminant
- .06 .
-

(1, blue), different salience-isoluminant (Sa, yellow), and
isosalient-different luminance (L, red) conditions.(D)
SPMs of the three group analyses for the subtraction as in
(A), projected onto a coronal slice selected to show the R
IPL activation: group 1 (highest attention sessions): 66,
—36, 33; group 2: 66, —30, 39; group 3 (lowest attention
sessions): 66, —33, 39; 1 and 2 at p < 0.05 corr., 3atp <
0.001 uncorr.(E) Functional profiles of right IPL in the

E R IPL: Group 1 Gioup2 Grop 3 three groups of two scanning sessions, each in decreasing
015y %B% 0 oasp 0.2%  0as order of attention to the stimulus motion. Percentages
g 010 0.10 0.101 0.06% indicate size of saliency-based motion effect, other
2 005 0.05 0.05 conventions as in (C). R, right; L, left; IPL, inferior
s 0 0 0 parietal lobule; hMT/V5+, human middle temporal
T 005 -0.05 complex. Error bars indicate SD.

-0.20

K.G. Claeys et al, Neuron, "03



http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WSS-4B3MJP2-P&_user=877992&_coverDate=10%2F30%2F2003&_alid=218398745&_rdoc=1&_fmt=full&_orig=search&_qd=1&_cdi=7054&_sort=d&_docanchor=&view=c&_acct=C000047079&_version=1&_urlVersion=0&_userid=877992&m#fig1

SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)

07 RIPL(A) L IPL (B)
' I 02y ™
Stim a droite 11 01. Stim a gauche
0- 0 ]
s 0.1
¢ 2
2 2,1 IPL (A) 015 RIPL (B)
S
0.1
0-
0.
-0.1- -0.15+
I SaL

K.G. Claeys et al, Neuron, "03




SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)

A E Response of IPL to Apparent Motion
O_Iﬁ_l ' Higher order Stimulus(A) Stimulus configuration in main
5 O "o experiment 2 and control 3 and 4.(B) SPM
. g S Median = 0.280 showing the right IPL activation
T : 6 J—I_ (60, =36, 30; encircled in yellow) in the
= 44 r== random-effect group analysis (main
24 ‘Jj experiment 2, colored voxels p < 0.001
] ISSALANN NN uncorr.) for the subtraction 7 Hz apparent
2 U2 ERU 6 motion conditions minus 7 Hz control
B Flz conditions, averaged over R and L
B : presentations, overlaying an anatomical
10 e=aacl]||BpAsEEE S coronal slice at antero-posterior level
B Y =—36 in Talairach space.(C)
8 61 Corresponding activity profiles of right IPL
& 4 (see [B]) and left IPL (=57, —39, 36;
2 random-effect group analysis, p < 0.01
C . L IPL Y D [ N . S uncorr.). Same conventions as in
% 02 0 02 04 06 .(D) Activity profile of right (63, —36, 30;
E G p < 0.05 corr.) and left IPL (—63, —39, 33; p
g 12 7 Second order < 0.05 corr.) in control experiment 4.(E-G)
z 1Y o Distributions of motion ratios (M-S/S) in
& B3 individual hemispheres (n) of main
D RIPL L IPL % 6- experiment 2 (E), control experiment 2 (F)
£ 025 = N 00E and control experiment 5 (G). Ratios were
§ orsdll e ). averaged over right and left stimulus
= o Ej E presentations in (E) and (F) and over levels
8 o005 S 02 0 02 04 06 of coherence in (G). Hatched bars indicate
g ORTRL Motion ratio (%) in IPL. significant activation (p < 0.001 uncorr.).

K.G. Claeys et al, Neuron, "03
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SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)

g ?IEEE:?B' Cortical Regions of the Lower-Level Motion
.. p.c” R System(A) Statistical parametric maps showing

voxels significant (p < 0.05 corr.) in the group
analysis for the subtraction moving minus stationary

4 random texture stimulus (control experiment 2),
B Firstorder  C Higher order I D Higher order Il E Second order superimposed on the left standard hemisphere in a
osoll VA 4 T lateral and posterior view. The stimulus was located

= 02
0.2 1

(
0.1 I i1
(o e H == 0

0.08

in the right visual field. The color bar indicates z
scores.(B) Corresponding functional profiles of the
main lower-level motion areas (see coordinates
below) plotting % MR signal change (M-S/S) in the
moving (M) compared to the stationary (S)
conditions for a stimulus located in right (R),
contralateral (green), and left (L), ipsilateral (gray)
visual field.(C and D) Activity profiles of these areas
for the conditions of the first (C) and second (D)
main experiment (local maxima in left hemisphere at
p < 0.001 uncorr.).(E) Activity profiles of these areas
in control experiment 5 (average of R and L
hemispheres, local maxima at p < 0.001 uncorr.) in
the low (Lo, brown), medium (M, orange), and high
(H, purple) coherence conditions. In (A) and (B)
hV3A (—21, —90, 15), indicates human visual area
3A; hMT/V5+ (42, —69, 6), human middle temporal
complex; STS (—57, —48, 6), superior temporal
sulcus; PIC (—51, —30, 21), posterior insular cortex;
POIPS (—15, —84, 45), parieto-occipital intraparietal
sulcus; DIPSM (—12, —63, 63), dorsal intraparietal
sulcus medial; DIPSA (=30, —36, 63), dorsal

e o HELeUn - I intraparietal sulcus anterior.

K.G. Claeys et al, Neuron, "03
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SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)
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SENSIBILITE AU MOUVEMENT : REGION DE HAUT NIVEAU ( IPL - HMA)

2 deg

Puncorr <0,001

- First order motion @ HM-IPL

Clavagnier et al unpubl



SENSIBILITE A LA FORME BI-DIMENSIONNELLE
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Peeters et al unpubl



SENSIBILITE A LA FORME BI-DIMENSIONNELLE
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SENSIBILITE A LA FORME BI-DIMENSIONNELLE

Flat LO localizer

Green: LO localizer (0.0001)
Yellow: LO masked with ML @0005

Peeters et al unpubl



SENSIBILITE A LA FORME BI-DIMENSIONNELLE

Flat Motion localizer

Blue: ML localizer (0.0001)
Yellow: ML masked with LO @0005

Peeters et al unpubl



SENSIBILITE AU MOUVEMENT : UNE REGION

Conclusions:

1: Notion de réseau ou chaine de traitement:
Attribut bas niveau ( mouvement apparent plus restreint)
Elaboration du message: filtrage du scintillement, parties d’objet plus grandes
Notion de sortie, c.a.d. connections avec régions non visuelles

2 recouvrement entre traitement forme et mouvement:
artefact? Attention
correspond aux régions impliquées dans I’extraction de la forme 3D du mouvement

3 Certaine spécialisation dorsale ventrale: grande partie du ventral que la forme statique







