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Electroencéphlogramme (EEG)

%



& & , #

I &

("&& (
%* #
& (
)% $ #

4 /( (0O .123
& &
1 ) & 1 %

$%!" #






0

200

t

S

400

600

800

1000

1200

1400

1600

100 pv

1800 2000 ms



200

400

600

800

1000

1200

1400

1600

100 pv

1800 2000 ms



Sommation et moyennage (Dawson, 1953)
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Advantages

Excellent temporal resolution (ms)

Non invasive (children and infants)
Reproductibility of results
Experimentation in ecological conditions

low cost

Desadvantages

Inverse problem
Average : 20-30 stimuli per experimental condition

Eye mouvements
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Mid-latency ERP components

(exoaeneous)

Late ERP components

Brainstem evoked potentials
(Exogeneous N100, P200; Endogeneous N200, N400, P300)



Measuring ERPs

Polarity
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Latency of maximum amplitude

Amplitude

Topographic scalp distribution
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ILLUSTRATIONS

Mismatch Negativity
MMN



Mismatch Negativity (MMN)

Studied by Naatanen and his group since 1970

Elicited by unfrequent stimuli in a sequence of
frequent (Standard) stimuli

Automatic brain reaction to perceptive and cognitive
changes

Concept of sensory traces, echoic memory
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Development of phonemic representations

Fins 6 months Fins 12 months Estonians 12 months
-10 pv
500 ms
+5 pv
/el : Standard Fins —— Deviant /6/ - Standard /e/
/6/ : Deviant Fins — Deviant /6/ - Standard /e/

/®/ : Deviant Estonian

Différences acoustiques : /6/ # /el
10/ ## lel

Cheour et al, Nature Neurosciences 1998
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P300 component

Discovered by Sutton et al. 1965

depend upon stimulus probability

elicited by rare events

Vary as a function of :

Stimulus probabillity, attention, memory, task
difficulty ...

Different scalp topography :
P3a : fronto-central
P3b : centro-parietal
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N400 component

Word predictability increases :
N400 amplitude decreases

Word position: end of sentence < beginning sentence
Function words < Content words
High frequency < Low Frequency words
Independent of modality :

(visual, auditive, sign language ...)
Sensitive to word repetition

N400 taken to reflect semantic integration processes
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IT WAS HIS FIRST DAY AT WORK
- = = XXXX HE SPREAD THE WARM BREAD  WITH SOCKS
- SHE PUT ON HER HIGH HEELED  SHOES






SYNTAXE: P300, P600 ou SPS?

P600
SPS

=smmm CoOrrect case = m m w1 Case violation

(From Osterhout & Holcomb, 1993; Hagoort et al, 1993))

PHRASES
GRAMMATICALES NON-GRAMMATICALES
Pz
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P600
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SEMANTICS

VISUAL MODALITY AUDITORY MODALITY

(From Kutas, Lindamood & Hillyard, Nature, 1984) (From Holcomb & Neville, 1990, Lang. & Cog. Processes)






Tous les matins il lit le journal

Il porte sa fille dans ses narines

« sur le pont d’Avignon »

(From Besson & Macar, 198/Psychophysio24, 14-25
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(From Kutas, Lindamood & Hillyard, Nature, 1
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