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EEEd
HATARERI-SURROIE RIS, KEeQWSIcaMand  [Topology (Haison 2002)
1.Extracellular action potzntials [EAPS), muli-unil activity (MUA} : 500-5000HzZ Nosse efficiency factor (NEF} (Steyaert, Sansen|
2iocal field potentials (LFPs) (Denison, Consoer et al 2007): 1-200Hz et al 1587}
3.EEG or ECoG (Avestruz, Santa et al 2008} 1-200Hz low-frequency noise, inputt leakage current,
FFL AT LRRICIEE IR G S common-mode rejection
1. @AM T FREOIHE. OthersdEdata converters, data analyzers, |High pass pole (H2). Input components,
power receivers and telemetry transceivers/i &85, Implementation of High pass pole, low pass pole
a)Merged type (Mohsei, Najafi 1 al, 2005; Kim, Troyk et al 2006; Ayoub, Gosselin et |(Hz), noise (V). Power (4 V), area (ksqum),
N al 2007; Harrson, Watkins et al 2007). gain. process, etc
TR AL h)Mixed type (Song, Patierson et al. 2007; Wise 2007} surgical risks, development cost
{cDistributed type (Kennedy, Kirby et &l 2004; Rizk, Obeid et al. 2007). Sub-
millvolt-levelD /- X & 8T 5.
&R T ORRET RIZEEDDH, MergedOMivedld/  XDIR AL LELFImA
#%, DistribeedEIC A EA~BEEA TOSEHO LIZRY I 2O T, BRTO
EENRETURHIRLHS.
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Tissue resp top ial neurop ic materials imp
{subduraly. Biomaterials Volume 8, Jssue 2, March 1987, Pages 138-
141

BOBEWT ZRE-CRRETDOAL S & Ag- AgCIE KL, B
WL 121 60N TAQ- AgCILL IE S AL IR R AL L RS hE
otz (Rl FIF LA BEERORESAONELOD)

Histalogical reaction to various conductive and dielectric films
chromically implanted in the subdural space. J. Biomed. Mater, Res.
1977, val 11, 185-210.. E. Loeb

HOBRAT 1T WEEHINT L AED- W0MMIBAHM . dural
fibrosis, dural inflammation, arachhoid fibrosis, zrachnaid inflammation)|

L.

corlical neural lass, cortical ghosis, white matter gliosisi=24 TIR{ih

Phase | triak safety and feasibiéity of intracranial
lectroencephalography

using hybrid subdural electrodes containing macro- and
micraelectrade arrays. Neurcsueg Focus. 2008 Sep:25(3):E23.
Van Gompel J1.

The safety and efficacy of chronically implanted subdural
electrodes: A prospective study. Surgical Newrclogy. 1596
July;46(1): 97-93; B. E. Swartz.

Technology and Equipment Review: Intracraniat Electrodes.
Journal of Clinical Neurophysiology: Volure 9, No, 2, 199%;
Burgess, Richard C.

MR imaging of implanted depth and subdural electrodes: is it
safe? Epilepsy Research 35 pp. 95-88, 1999; Davis, Lawrence
M.

Evaluation of electrode array material for neural prostheses.
Neurosurgery, 1979 Dec:5(€):681-6. Bullara LA.

chrohic subdural implantation over the parietal cortex of the cat.
Four types of array fabricated with Silastic, Dacron mesh, or platinum
wire annull were implanted for periods ranging from 5 weeks to 1
year. evalualed the arrays by access resistance measurements and
gross and histological observations both nonstimulated and
stimulated electrodes. porous type matrix constructed of Dacron
mesh proved to be the superior design

Utah electordes:

Neuronal cell loss accompanies the brain tissye response to
|chronically implanted silicon microelectrotes arrays. Exper. Neurol
|2005{195), 115-236; Ray Biran.

slicon microelectrode arrayd EXME AICEHITEHBOTSAM
HO—2T#5, adult rat @ B W IZHL Telectrode O E MM 5
ITHENEE SR ECETIZRAEL CED1 SSRGS
Bz, TR AT R G ML T, &5
I L - AR A= IZED1/MAC- 19 8 B FH PEAER A > T LY
o, COMRRE IS MM R ELL R T TMOP-1ETNF- o TR

Chronic electricat stimulation of the auditory
nerve using high surface area (HIQ) platinum
es.
Our results indicate that HiQ electrodes kave
a stable surface layer af porous columnar
Pt.The large real surface area tends to lead
10 bow polarization impedance and total
electrode impedance immediatety following
insertion. However, due to subsequent fibrous
tissue growth around the electrode the HiQ
electrodes often lose the initial agdvantage of
lower tatal electrode impedance with
increasing access resistance.

1. RESSCHARA LB~ D A

Cachlear efectrodeTiZ100nA on a 0.4 mm2ELSRIERAEES
A (Shepherd, Linahan et al 1999}, ¥ LEL DA BGETIE
7L [Butterwick, Vankov et al 2007).

2T A AMBREN

LT ARRE EZRI- LI~ DEF
THAARADMRBOEL T, BREMOTETT I OMRER L
SEHTEMTEDN, BET DMEMNLIIA D F— L5 k125 0im,
Kamoua et al 2007). 1~2CORE ERAKEBBETHE-THIN
L0t LNERHEIKECMT ZF—513%0 Dube,

BB (electrostatic dscharges ESDs)) , MEHTEM.  [Brewster et al 2007; Wall 2007). SIECVTRMICH T 2L 2 HER

BRENBTEOERTI— 2 RS T ST LSS
(Amoruso, Heladi et al. 2000; Dawson, Stuchly et al. 2004;
Okoniewska, Stuchly et al 2004). TRANBOEATIE
100pALEAS, WHAHTHA(AROERNSETHD
(Holdefer, Sadeir et al, 2008; Ortmanns, Rocke et al. 2007).
(SR HL TR F i AD— M BIREIZE
BARELD)

AT BT BD.

4.Tissue-electrode reactions (Beard, Hung et al 19%2; Wolf 2007;
Baran, Voey et al. 2008; Davenport, Detwiler et al. 2008; Patil and
Turner 2008)

AR (EREIL00FE. XFEBEHIID
LI EATIELLY) (Edell 2004)

AEEOHITRE
AARBHEA OB Ll a— T HE. &
BRI ORFTEERIET SRS
&, MIEHELT [capacitor (T LA,
EIES A X E < HT #) vi-$35 B (Donakison,
Zhou et al, 2003; Gtayden and Clark 2066).
High-permittivity dielectrics(Venkateshan,
Singh et al. 2007)4" three-dimensional’
integrated circuitsiAyoub, Gosselin et al,
2007; Jozwiak, Southwick et al 200ByE ALY
HoLT. COMAETRAT S,

IEEE! TR RO RMEAL T F —ITELL

ARICHTIREEOEELL TRESSER
Japan: 2.0W/kg i 10q of tissue averaged over 6 min
Eurape: 2.0W/kg in 10g of tissue
LIS: 1.6W/kg n 1g of tissue
HRADERNRDAH LDREEOIRBIZ T ILERL
;—WWJL\., B LROEIUENERVTREENLT

AFIZESERRORR
[EEEC(&RAHAAH B T 4L 2 B{R A £ T10-100kbps & R B MW
ERHLTL, ChiZ, ETEADBHEL TRETATIRA,
BMITAL S KERNRIZEHELTLVEL., SRATORSOR
WY ERELCH YU RERNER SRR D, T, A
THEATEIAREWIRU D0, RBL-FAMRNERRT S
TodIsid, HRATENNHELLD, EEBHAABOT (L
2R IZEMIE T TR DR TLRE TS 00, Hi— R
D SN
Wearahle WEAN : ~2 AGHz
Implant WBA: 10MHz-1GHz

A00MHzASHE S0 R T AT WS F- B ERE o TUND, (R T
B A CIEM W R SR &1L TV 1CHI T Th
ALEEMIC Lo TR BRENRELYLG, RETTHNAIZ16H
BT THAL k. ERRICHEHOTVRL R ELRALY,
Bluetaoth 2Mbps

(imp:ant‘t‘ﬂ%t‘éilé 1$128kbpsI= & T, Wearable T4 10Mbps
£T0K

P EMLAN 5AMbps, BRI T L A—S2kops 20kbps
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Feature extraction
(BIDSig, BCI2000)

1.Time
a) Faurier transform (Pfurtschedter, Neuper et al. 1997; Rosipal, Trejo et al. 2003;
Man, Renkens et al 2004; Lemm, Blankertz et al. 2005)
b) Wavelets {Fatourechl, Bashashati et al. 2004)
c) Autoregressive models (Schlogl Lugger et al 1987; Neuper, Schiogl et al. 1999;
Wolpaw and McFariand 2004; McFarland and Wolpaw 2005)
d) Bandpass fitering (Li, Gao &t al. 2004)
<) Template matching (Gage, Ludwig et al. 2005)
1) Kalman fiter (Schiogh Lugger et al. 1997: Neuper. Schiogl et al 1989; Gage.
Ludwig €t al. 2006)
) Spike detection (Stein, Weher et al, 2004)
2.S5pace
4) Lapkacian fiter (Qin, Ding et al. 2004; Wolpaw and McFariand 2004; Kamousi, Liu
et al. 2005; Krusienski, Schalk et al. 2005; Lemm, Blankertz et al. 2005; McFarland
and Waolpaw 2005)
b) Principal components analysis (Fatourechi, Sashashati et al. 2004; Gage, Ludwig
et al. 2005)
<) Independent components analysis (Qin, Ding et al, 2004; Kamatsi, Liy et al. 2005)
d) Catmon spatial patterns (Dornhege, Blankert2 et a, 2004; Li, Gao et al 2004)
2) Amplitudes (Blankerts, Dornhege et al, 2008)
1) Ratips and differences
3 Tume-Space
a) Components analysis in time and space (Kirby and Anderson 2003)
b) Mukivariale autoregressive modets (Anderson, Stolz et al. 1998)
<} Cobetence
4} inverse models
1) Electroencephalogram (EEG) to electrocochiengraphy
(ECoG)
b} EEG to source dipoles (Qin, Ding €t al. 2004; Kamousi, Liu et al. 2005)

Feature translation

1) Linear

a) Linear discriminant analysis (Schlogl, Lugger et al. 1987; Neuper, Schiogl et al
1999; Kirby and Anderson 2003; Darnhege, Blankertz et al 2004)

b) Perceptron {Li, Gao et al. 2004)

c} Regressian (Stein, Weber et al, 2004; Wolpaw and McFarfand 2004; Gage, Ludwig
et al. 2005; Lemm, Blankertz et al, 2005; McFarland and Wolpaw 2005), regularized
{Blankertz, Domhege et al, 2003}, adapkive {Krusienski, Schalk et al. 2005)

2) Nonkinear

a} Fixed structure

i) Quadratic discrminant analysis (Schlogl, Lugger et al 1957; Heuper, Schiogl et al.
1999)

b) Modifable structure

i) Memory-based

A} k-nearest-nesghbars (Kirby and 2003; F i i et al.
2004)

B) Support vector machines (Raslpal, Trejo et al, 2603)

C) Partial least squares (Rosipal, Trejo et al 2003}

ii) Combinations of simple aonnearities

A) Neural networks {Anderson, Stolz et al. 1998)

B) Decision traes (Kirhy and Anderson 2003)

C) Leatning vector quahtiZation (Pfurtscheller, Meuper et al, 1997)
i) Generative models

A) Mixture of Gaussians (Milan, Renkens et al. 2004}

B) Hidden Markov models
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*Three Cases of Feature Correlation in an Electrocorticagraphic BGI. 30th Annual
Iternational IEEE EMBS Conference, August 20-24, 2008. Kai J. Miller

Patients: with intractable epilepsy

Software; BCI2000Matlab)

Electordes: Platimsm, 1cm inter-electrode distance, Z3mm diameter exposed. (for
clinical use)

Signal: recoreded at 1000Hz(band-pass filtered from 0.15-200Hz) with Neuroscan
Synamps? amplifiers

algorhythin: the maximum estropy method(the all-pales method)

*Neural contral of computer cursor velocity by decoding motor cortical spiking
activity in humans with tetraplegia. J. Neural Eng. § (2008) 455-476. Sung-Fhil Kin,
=P ion of arm ] from ECoG-recordings in humans,
Journal of Newroscience Methods

Volume 167, Issue 1, 15 January 2008, Pages 105-114. Tobias Pistohl.

+BCI2000: a general-purpose brain-computer interface (BCI) system. IEEE Trans
Biomed Eng. 2004 Jun;51(6):1034-43. Schak G.

A BCl-based environmental contraller for the motion-disabled. IEEE Trahs Newral
Syst Rehabil Eng. 2003 Jun;11{2):137-40. Gao X.
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