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Understanding the Brain

What doeds it mean to be buman?

Neuronal Circuit Mechanisms Research Group

RIKEN-MIT Neuroscience Research Center

Understanding begins
by elucidating basic brain mechanisms.

This area of research is concerned with
making new discoveries about

the functional and information processing

attributes that are unique to the brain
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A Mag neephalographic unit

-

MEG is the measurement of very weak
magnetic fields‘utside the head that are
produced by electrical activity in the brain.

MEG Is an ideal non-invasive method for
tracking changes in brain activity with
high temporal resolution and very good
spatial resolution




ji=Understanding brais’function
Py characterizing and explaining
the recorded MEG signal




Infrastructure
Organization

Researchers’ devotion

Unique opportunities
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BREAKING THE WAVES
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[ HBD-lab, 2000-3]
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Forming a spatial operator for extractiregnporal patterns




low-SP

gxploratory DataAna lysis
of ST responses

opposite group delineation
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Studying the ST-variability skeleton rooﬂﬂg




W@hservations from
auditeRy/stimulation paradigms

[ Laskaris & Ioannides, Clin. Neurophys., 2001 ]
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Explaining the averaged
M100-response




The M100-peak emerges from
the stimulus-induced phase-resetting
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~nformation processing

during
somatosensory stimulation

[loannides et al., HBM, 2002]
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A systems approach
for understanding the interactions
between the waves of excitatio Ry

produced by a single stimulus g
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Different classes of response
can be identified in both Sl and Sl




a. high-SP(cSla) b. high-SP(cSII) Th ese classes
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/ 4 | towdifferent modes

of coactivation

d. low-SP(cS11)
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@Uantization of
stimults-related Brain Waves
fromi a visual paradigm

| Laskaris et al.,Neurolmage, 200
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Restoring the Brain Waves
from the averaged response
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The ordered prototypes

of regional’ response dynamicges
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The ongoing activity
before the stimulus-onset
is functionally coupled
with the subsequent regional response
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Distinct response dynamics OOQ.QQQ
are fused Iinto
a single timecourse .......




radius 1.8° radius 4.5°

The stimulus is reflected in the shape of Brain Waas
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The transition from
a high-responsiveness state
to a low-responsiveness state
is the most important “law”
governing the sequence of responses
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DECIPRErNQg the Brain \Waves
In afreguency discrimination task

[ Liu et al., NeuroScience, 2003 ]
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Subject 1: | ' 22 trials (21

(-35-34 49)

{A) Subject 1:
[2550-2650 ms|

2700 2300




O~
=
0
T
>
@
@
=
o
@
2
@
=
S
)




[ Laskaris & Ioannides, Clin. Neurophys., 2002 ]

Semantic Maps :

A unifying geometrical approach
for studying event-related dynamics
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The structur ription
of respon Ic manifold
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