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The cross-validatory technique
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A novel eriterion for estimating the source number
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Typical ICA algorithms

(1) KL information based ICA algorithms (Amar-Cichocki-Yang: BellSjnowsii)
(2) Fixed-point based ICA algorithm (Hyvarinen-Ojs )

(3) JADE based ICA algorithm (Cartoso-Saulouiac)

Applied ICA algorithm
Natural gradient algorithm (Amari-Cichocki-Yang: 1995)

t-distribution based function (Cao-Murata; 1999)
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(1) Source projection:

18(2) = y(2) = WQX(?) |

Estimated sources (ICs):

Projecting individual IC
10 sensor space: ) =45,
(2) Source localization:

The equivalent current dipoles are found by minimizing
the error function between solution of the forward model
and measured signals.

We use spatio-temporal fit method s developed by CTF system Inc.

Phantom

A single current dipole was put in the phantom head where the
physiological saline solution was filled.

Source : Sine wave
current; | f w134z, p= 104
Sensors : 64

Duration: 4'16”

Trial number : 256

Sampling rate : 250 Hz.

Samples : 250 per trial.
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The data set of auditory evoked
fields (AEF) experiment was
recorded by testing normal adult.
Sensors : 64

Duration:

'l
number of trials : 630
Sampling rate : 312.5 Hz.
Samples : 188 per-trial
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“Two dipoles for averaged data
7, k! D
y

IC3: left component

R : bmE oz Rens @

Reaionsip: | 521 = S 52 » Retadonsti:
(2) Some phenomena “familiar’, “novel’ and "loss of attention’ can be observed.
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BCIERZREE(P300)

w P300RA (oddballZREH)

u P300&IEFBIEU L OBERIHI £ 25 ERILEBUBLORE
wRAGEER : #9250~ 500msec
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BCIRERFRE(SSVEP)

n EEHRHBEREL (Steady-State Visual Evoked Potential: SSVEP)
u SSVEP £ Rz AR T IER LB
al., 1996).
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- R ng place : Shanghai Huashan Hospital in affiiation with Fudan University
+ Recording environment - ICU, at the bedside of patient

Recording durafion : June 2004 o March 2006

(JSPS & NSFC joint research Project: Prof. Fanji GU, & Jianting Cao)
+ Recorded number - 35 patients with 64 sessions (patients in @ deep-coma state)
- Equipment - a portable NEUROSCAN ES! system
+ Elechiodes : 6 elechodes, GND, A1+A2 Ref.

Sampling Frequency : 1000 Hz

Fillering - none
+ Resisiances - <5k, or <8k

EEG recording

Patient (A)’s symptom and EEG recording

- 18-year-old male patient (May 20, 2004)

- with a primary cerebral disease

- Coma test : lost consciousness, in a deep-coma state
+ Pupil test : dilated.
+ Brainstem test : no reflexes.

Respiratory machine was used, but Apnea test hasn't done

* The symptom was very similar to a brain-death case.

Under the family's agreement, ,
EEG pre-examination was made
in ICU at the bedside of patient.
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- Three fimes EEG recording,
each one approximately
in 5 min.

- Atime window of 10 sec.

(1905-2005) EEG data.
2

Patient (A): (June 22, 2004)
Result I: used FA+ICA algorithms

Decomposed 3 components in the time and/or frequency domain.
= PANAAARHAA
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A 12.5 Hz alpha-wave component has been extracted

Joning 1300 "Anayss ofthe quostbrain dealh EEG dofo based on a obust ICA approGCHY Sprnger-Verlog, SEN
3540465421, Lociure Notes n Arfcial Ineligence, Vol. 4233, No. 3. Springer, pp.1 240-1247, Oc. 2006

Patient (B): (Oct. 19, 2005)
The symptom was very similar to a brain-death case.
Result I: used FA+ICA algorithms and others

41sec. |} } 42sec.

Heart beating

Summary of ICA result for 35 patients

Table 1. The resules of extracted brain sctivitiss from 10 patients (5 band: 11 Hz,
0 bant: 4% 11z, o band: 12 1z, 3 band: 13-30 11z)

Sgs[etractod bratn vav
T [owave

5 [Gwave, v

T o

wave, Gowave, awave, Fwave

1. ICA result is almost identical fo the clinical diagnosis.

2. The patients are categorized into two groups.

3. Coma group: 19 patients, quasi-brain-death 16 patients (18
isases) s
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