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INTRODUCTION

Long going physological ressarch [1], drongy suggess thet the
meosopic dedic (e BEG) dae of a sugjedts bran influences the
responses to defined simui, menifested in evoked (or event-rdated)
patentids Sncethis evidanceis up till now bessd on post-hoc eveution
of EEG ddtg we desgned and hilt adetaaonisiion sysem eble tofully
digtelly reoord ra BEG sigrdsfrom up to 32 scdp dedrodesin sandard
cofigurdion over a prdonged paiod o tme The desgn wes
futhamare meatt to evduete the incoming signds acoording o user
ddiined aitaiaand in uocesson trigoe thesinuiusto evokean BERP by
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SOFTWARE

ather of auditory, visud or sasory dimuli [4].

All these repuiremenis have to be sidied within the goece and finenad
corgrrarisgivenby off-thesheve PCtechndagy.

METHODS
HARDWARE

In order to sy the ned for a cos-effedive sygam, we rdy on a -

IMPLEVENTED TOOLS
Acaquired channds may due o requests from eqaimantdiss dil be

Pragramming isdone with T1's* Code Conposer Sudid’ and Badands
"C++ Buldg". The inanut diven, DSPBIOS besed, rav dda
recording routines uiilize up to 5% of the DSPs computing power & a
sarpling rate of 2ksampless The A/D convason itsf mey provide up
to SkSarpedsc Hovere the 41 multipedng dep (epeddly
commending acydic detatrande from esch MUX dhannd) consumes
excsssve inaryas hindng the eror free dda aoouidtion bdow
SSamplesse Leaving it bdow 2kSamples'sec frees enough computing
resourossto pafomanineviadizationandandyss

dslayed in a polygrgoh mode resambling andog muti-channd BEEG-
wiiter. Opposing to those medhines &l detaare dored digitdly and thusno

aurbaomewritingisnesded.

WindonsFC and Texas Indrumants digitd sgrd prooessars of type

G701 to record and digiize Sgrdls

amplified by ay avdleble andog

EEGampifie. A ange DSPis intgraed by Innovative Integreion (1,
Thousand Ceks CA) oo a M67 PO-card, which carries in tum two

ADDA- (AD4) ad 41 mutipjexa-modues(TERM) or oheredtamd. 10

cascomedad by theOMNIBUShussysem (sseHgure D). 2 2 x . x
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oomputer and DSPtarget boerd.,

Thisrealtsin adda aopistion sysem, which reords EEG sgndsfrom
upto Rinputchanndsanddill provides8andogoutput diands
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Fgue 1. Stherdic dawing of subsydams comeded to the host

bl

E% A4D4

Faure2 lllugration of anline dgdlays Top: Hedrode adtivity with lineer

inepalation. Battiont Time sgies of 4 examday dannds (lover pat)

bewemnframes

and thar visudization as “aray potentid dgday”. Time sep was 1518

Pasondly, weconsder theredltime digalay of adivity by ador-coding the
amgitude aoopired from eech scelp dedrode more informetive then the
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paygreph dslay (Figure 2, top). Theformer tod may beusad to anline
dylay a Qurat-SouaeDexty (CD) [3], but illudraes aurenty
inepdaed arplitudevauesonly (Figure2).

Weinmplemated an averaging pend of ddta from an atiitraily dhosn
chand. On addfined trigger Sgndl of assoond dhannd), thistod averages
atimewindow df 1 seoond aoundthetigger ad thus givesaview onthe
ongaing evant rdaed potatid. The average and its pend is menudlly
resdt, thus continuous dreaming of deta o dik is meinained without the
nesd toresat fter achangedf expaimentd parandas

Asan exarple d online andyss we inplemanted aspedrogran pand,
shoning the changing frequency componants within a sdedted channd
(Figure3).
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Fgure 3 Online oedrogran of a denging tiangular sgnd on one
atitrarily sHeded dhennd.

As by the time of this witing, angaing work wes a@med to online
imdemant the wavdet decomposition dgorithm proposed by [2]. This
doorithm decomposes by smat dhace of mather waveets the BEEG
sgd in its frepuenty bends thus endbling us to gpply a window
dsyimingtor (threshold and times) tothe energy aontent of eech frequancy
bend (o1, 3, v --)- Thisonline cdaulated enargy-band distribution ononeor
more EEG-channds wiill then be usad to trigger the simui sysem of the
ERPexpaimat

GRARHICAL USRINTERFACE

Thefdloning Fgure4 showsin dodkwise order one posshle sren o
the whde programt A tradiiond 16 chennd pdygraph plat digdlays
Sdp detrodes and trigger dhard for a vied BRP eqaimat A
gpedrogram window on the right upper comer shows the Fourer
transform of an atifidd redangular Sgnd of uniform frequency. Bdow
thet, an array patentid digolay illusraes theangaing adivity on 13 scep
dedrodes by co-aodng ad logaithmicdly  intepolaing  ther
potentids This pend may bergdaoad by acuret source densty dilay.
The fdloning pend $ons an average of dhard 2 bessd an a
redangular trigoer Sgd on chad 8 Our laet pand, the command
pand, in the lower right comer of the sreen contains the commend and
ediing fundions necessaty to esch expaimat and knoan from atgoe
recorder: Run, Stop, Reoord, Replay, Fawad, Back. It futhemore
toggles the avalable online todlboxes and provides infommetion on the

hadwaresatus and gpportunity o teke nates which aredl sored together

withincomingdia
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DISCUSION

Thegod of this devdapmat westo huild afully dgita detaaoopistion
sydemfor EEGERP expaimants Although we sucossdad in continuous
recordng of BEEG sgrds ongaing work dill @ms o integrate the
festhadk loop to trigger the ERPsimulus on an atatrarily sstenergy levd
of BEEG adivity. Anather developmenta sreem is amed to replace the
aumbasome mutipledng unitsand shonsader redudion in the DSPs
waorkioed, thusfreding evenmoreDSPoydesfor onlinetaeks
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