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What is Data Mining ?

e -
| ‘ How is it applied ?
: - Why is it useful ?
| difficulty with single trials ?
How can Data Mining help ?

Which are the algorithmic steps ?
Is there a simple example ?
Is there a more elaborate example ?

What has been the gain ?

Where one can learn more ?
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It iIs a multidisciplinary field,
borrowing and enhancing ideas from diverse areas such
as statistics, image understanding, mathematical
optimization, computer vision, and pattern recognition.

It is the process of nontrivial extraction of implicit,

previously unknown, and
potentially useful information from voluminous data.
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Studying Brain’s self-organization
by monitoring the dynamic pattern formation
reflecting neural activity







-It blends everything

» N happened during
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single-trial responses
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the real-time processing of a stimulus :
performed in the cortex :

and demands tools H.oo .
able to deal withMulti-Trial data ... .
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queries are formed

W the Single-Trial data
" which are then summarized

using a very limited vocabulary
of information granules

that are easily understood,
accompanied by

and help express relationships existing in the data
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‘ 1s usually accomplished
“ via clustering techniques

-

and followed by a proper visualization scheme

that can readily spot interesting events

and trends in the experimental data.




So, Where are we exactly?

The Cartography of neural function
results in a topographical representati
of response variation
and enables thartual navigation

In the encephalographic database
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single trials




ordered prototypes
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e-trial signals

multichannel prototypes
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[ Laskaris & Ioannides, Clin. Neurophys., 2001 ]  immp




120 trials,
pinaural-stimulation

' 1kHz tones, 0.2s, 45 dB |,
Sl: 3sec, passive listening

Task : to “explain”
the average100-response




The M100-peak emerges from
the stimulus-induced phase-resetting
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[ Laskaris et al., Neurolmage, 2003 jmmp
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40 trials, pattern reversal,

4.5 deg, ISI: 0.7 sec,
passive Vi ™ —

Single-Trial data
#l In unorganized format




Single-Trial data summarized
via ordered prototypes
reflecting the variability

of regional response dynamics







n

55 msec & msee 65 mEec




Regional vs Local

responsﬂmics '
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> hitp:/wwwshbd.brain.riken.ip /

> http:// www. humanbraindynamics.com
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