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computer 20. For safety reasons however it is envisaged that the administration of further anaesthetic would
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In an alternative arrangement, the phase response of the subject could bs obtained and utilized in a
similar way. For instance, whilst the subject were awake, the phase response of the selected frequency
components in the EEG relative to the respective frequency components generated by the stimulus
generator could be obtained and stored as a function of frequency. Figure 3B shows the awake response 32
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el enment. 110 and two the eI enment 108 are used for the cosine output table.
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i mpor t %@ fiie(ing ficsly the. frequangy Bt ther outpubgigngls drgm dhe Bnvertere 14 BWi1AQ v b%Ps t he
arr & "o the EEG el ect rodes and because of the relatively |ow signal

| evel , at, eI ected frequencies [err] and [err] conpared to
t he ba dﬁ?ﬁcﬁ%&% g ypl cally the signal level at the reference
frequencli es m ght s t’han 2 mcrovolts whereas the background | evel
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to a basdsfomas: filter 146 selected to pass frequencies say in the range 1

to 100 Hz. Qutput fromthe filter 146 is coupled to the inputs of

nmul 83 pl yi ng digital to anal ogue converters 148, 150, 152, 154, 156 and 158.
O her inputs to the converters are fromthe ROMs 58, 60 and 62 of the
stinulus generator 14. The sine output lines 64, 66 and 25 68 are
connected to the converters 148, 152 and 156 respectively. The cosine
output lines 70, 72 and 74 are connected to the converters 150, 154 and 158
respectively. The outputs of the comgverters are coupled to the inputs of

I ntegrators 160, 162, 164, 166, 168 and 170, the outputs of which are
coupled to sanple and hold circuits 172, 174, 176, 178, 180 and 182
respectively. The integrators and sanple and hold circuits are controlled
by output signal s frontthe RCNIs of t he— generator 14 Nbre pprtlcularly,
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hal d ci.rcuits 176 and 178 receive control ‘signals via the lines 78 fromthe
ROM 60 and are used -for referenc 4@ggsg ‘F2. The integrators 168 and 170
and circuits 180 and 182 are con roI y signals on the control |ine 80
from ROM 62 and are used for reference frequency [err]. Qutputs fromthe
sanpl e and 35 hold circuits are coupled to an anal ogue to digital
converting device 184 via a multiplexer 186 fich in turnis controlled by
the nicroconput@RtRRtyPE LREEIratorTHE anyer t £ig Jddiinc@n B4 dts control | ed
by the mcroconputer 12 via control |ines 189 Dat a out put fromthe
convester 184 is applied to the i cr oconput eP f.or further processi ng.
Geleral | y speal@"r’t@g‘?Ph@faFP&ﬁgE#ﬁﬁF d62rmyur e %é t)sC9Sedt Fierbl e very
accurate selection fromthe 40 EEG srgnal recei ved by the anplrfrer 144 of
conponents_at the reference fre uencies [err] and err% Furt her,
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information at a reasonable repetition rate. Qutput signal of the filter
146 denoted f(t) will include conponents at the sel ected frequences [err]
and [err]. Consideyingrfirstly the Trequgncy e ], the output srgnals from
t he c%nvertu&s—14 [and £1(x) v8in mﬁp€55ﬂ5 fol[qmsf(th@wg(jngxnagq er 148 =
f(t).Sin [eri] outpf®t of converter 450 = f(t)®°Cos [err] 50 Because of the
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the group are processeof Inasimlar rrann e out puts 26 of sanple and
hold gircuits 176 and 178 being rel evant to frequency F2 and the outputs of
sanple and hold circuits 180 and 182 being relevant togfrequency [err]. The
use of the multipl exedd. 186=unﬂe[ Lomt sgh ®f, )tIhe WrHaRf uter 12 enables a
singl e anal ogue to digital cofiverter 4 to be utilized® Thus the average
vakues [err] and [err] of the frequency conponents at the frequencies [err]
and [er mheman be cal cul ated and stored in the m croprocessor 12. The stored
30 informati on can then be transferred to the conputer 20 and used to

provi de graphical output Sn{Bn¥ormel as showd {oBpinstance in Figure 3A
or Figure 3D. If requiredggn %1’10}1@&_ £hange cag atls_ﬁ be computed for
generating an output displady o he type shown 1 gure 3B. The phase
drffe‘f"’encg can be calculated using the following fornmula: 36 [err] 40 where
46 and 58 N = nunber of cycles at [err] over which integration takes
place It will be appreciated thatv%te coefficients [err] and [err] are

directly related to the out puts Pet?arsrﬂ!ezﬂ? e
= - . l,

50 N/fl

Bh = J f(t).sin F, .dt

85 N = number of cycles at F1 over which integration takes place
It will be appreciated that the coefficients A, and B, are directly related to the outputs of the sample
and hold circuits 172 and 174 and are therefore readily available for determination and subsequent
processing.
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t he | eadi ng edge of the pulse 220 it causes the circuit 172 to track the
output of the integrator and the traling edge triggers the start of the
hol ding cycle. Figure 13B illustrates a typical output waveform 224 of the
integrator 160 and Figure 13C shows a typical output waveform 226 of the
sanple and hold circuit 172. It will be observed in the waveform 226 t hat
the track| ng per| od occurs JUSt 45 prl or= to the zero Crossi ngs of the
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I ntegrator 160 at the end of each cycle. An anal ogous waveformis obtai ned
at, the.output of the sanple and hold circuit 174 for the cosine product
integral. The outputs fromthe Cicﬁpca;l?’é$8él17g1 and 174 are connected to the
mul ti pl exer 186 via |lines 175 an I processing as described
previously. Similar circuitry is also so provided for the reference
frequenci epiglré 18RAovisah ldag@Mmatc foth BRRGIIENCHE B48, 1338 8RYS50NUsEE BSRh NaridRE séréce
r ef er encequests ARIRKY 1BSthe lob&latiof ofl the istih WS genbra®r scbﬁnatalygeahbyn@nﬁtputs of the flip
conf i guriaps &8 inpGtied td1he MbatoMBGPItIB4DIvialides 352 afDFGAI 4sSs@6n ia FROBA4seri es CPU 228,
two 2732 PR\rincigigofatecinistibn distidsed herdih GreRpblicald to olfie@ sehsérg dighnsi sieH astBsears
Se|ﬂe’CBOI’Of33ﬂ)JéODSO PBrtoenatiieragsessitnis sordgiosoes bhthesupeet. on for the frequency

mul t’i pliers 40, 42 and 44 i.e. data for the latch 55 104 shown in Figure 5
in rel at¢i®imst o reference frequency [err]. The circuit includes three
i nput/output units 338, 340 and 342 for providing comuni cation with the
conponerit s A methark ofs tepting | anassijelicederthotr consciptenoss gl §/§et?19°1@ cpmerisirigr the)isteps of
i ncl ufes aﬁpwgz%ﬁ‘mWéfgﬂﬁd 16} Brnsspsasy orgamofrasublegh Asr iopgining an plactipensephziog-
pur pose m fpm the s”b’@F’wb"s?Ba:}d efmukels'@ﬁl ﬁrbé'"qsp@'ﬁ%\ﬁgd @pplysing the
di agr anmat sl?f‘ aF P '°1"t°f‘ ?“8’}‘! 'aﬁta?ﬂeﬂ'

service re ayenay,

and ogel 558 @e f” iy 3(,8“:3:# S'ﬁ %@5 fiples ,.edn;hrf.to 'eg '°°"::sz
'npUt/OUt p‘J tde % N n in tﬁéEEé% Alﬂa gQHJé’a e les

principles aQr{]:le IllyrBf I#¥ Heﬂrbréyel% u%%q ; E)Péd?np@ﬁeﬁts dﬂ:h%p pth or

SEeNsory Or gaHisSiorHéss offhe Shife c?i@ra§sesse w:th eré'?uc§ ﬁjcrtnagﬁﬁ:da%r Qgh hase of
as essnent tefcompanems.ousness of the subject. Cains 1. od of estl ng

sigheti c depth or consci ousness of a subject (2) corrprl sing the steps of
10 o playréthbdaasSéidimied mScldirn Onindiudng thd stb® oRoltEiIGg & YoiaDRBpoREe @253pjidGhe and
obt ai ni ng aubjeet BE bistaising e pbradabglectrbenpéphaiodragh(c) (EEGDsIGal frond Metdiied phdrac admibi | st
sai d st i nmulstegings iagasatheticsto ibe Isgbjerp (End edhsreimnshidastap b iasgsdingeth& Eoacsthgivatisplts oan
i ndi cat i oncofsciedseesaireiideshibe istep dbpanipadng the st nentiomeiSEE® $igriah witls sdi] aartnal EEG
charasteri sigedlin that the intensity of the stimulus signal is nodul ated,
the nodul ation occurring according to a frequency regi me, which conprises a
pl ural it Afmehomes clained inseigim grivclusing theritprof oeehicaliv dipplaying seid FFERA signdls erpreecy
15 conﬁ‘@ﬁéﬁ?@ [err] and the analysis of the EEC signal is carried out

to deter ni tude or ni tude and phase of the respective
conpofie r{{n s Rlc;ﬂeﬂf"ﬁeas og; " AN P’ﬁ%@ﬁ%&a‘f’hﬁ"% iq PiYIrS flonal Somprisps elegypmpgeetia
of differefft abredeterm ned frequency conponents, and in that the

anaest heé'ﬁnmhgs BimEP S wwn&aﬁmg J‘Q g‘m &.sfbﬁfr&f%sa%ﬁd with

reference to saird nmagnit e or nmag Nty ase 0 e corrponents 20 2.

A metRog, ag rﬁétﬁddn%dclélr‘ﬂe@ lnaénmolne 'of‘%‘{f’éc@&in H§m§tvﬁﬂre91f th® BleRbtiH3d FroBHh B br
response ( gequentias afedacit i SheThieb #6rh 4Ry 7014, a‘% ning a norna f,a i

el ectroencephal ographi ¢ (EEG signal fromthe subject pr| or to adm n-

| Sher i Ng. anaretiod &k ickinied it BIGIMSS! 6] & Wherei Bald Ydaerb@dtion fsodidctsd ndbyeds SPSeSd i t he
ak#est het | subjbephloughrclosen@siiddusness i ncl udes the step of conparing the first
rrent i@ned EEG signal with said normal EEG 25 signal. 3. A nmethod as

cl ai med & nAabethorhag claimet irdeleig 1t dre? wiemin thé EGE aighal Grarn Ithe s;ibjsq:lhsagapargtelyadunhpG

si gnal s or buthe ginp gnd ¢rsine of eaftBligquergp camponentrhitah e stimuled signelesiid ithen intagratedessedi ng
cl ai m wher Bngtion gf tnes e megnifiidoridy of renfizq gans! @lf@etten@mfagr@tqmnwbw perfororing 5.
A net hod a¥e&lawipepluiatiad] ai m 4 wherein the radiation conprises visible red

r adi & on. ny one of the preceding clains
wherein th@ pr‘@%lf—%‘_%% eHquuenci es are each in the range

from4 4 , aid red
radi ati on ; @ﬁf{m hé%':g;vm?g‘fe h IR Steps 02 gn?é"lﬂg E f'H? 8" ﬁ°s c?gf??f:%
eyel igs. clarned | n C or 2 wher ein the EEG signal
from thq, Sﬂﬂiar%ﬁjk far%esaﬁyéane&o%kaesawatéuajeae&.doabps @{TE erfofiit Aeaf (1H3G"
frequency géamReHAR StimLRS Signal bodpliyy AdahdHbsr c%bﬂiﬂ% alltd'h e&e&&%@?&& a
function ofhe tsuiget, EeE eloitRdsR AN 6! 80R) e delivikf aft BEG EigraiShdin@le stbjedt!/vafilstesaay
[err] is dsmrumsigml isthsing @pjlied Bhd dhalysis means (18) for analysing the EEG signal as an indication
§5 of the anaesthetic depth or consciousness of the subject, characterised in that the intensity of the
stimulus signal is modulated according to a frequency regime which comprises a plurality of predster-
mined frequency components (F1, F2, F3) which are, in use, simultaneously applied to the subject and
the analysis means (18) determines the magnitude or magnitude and phase of the respective
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the follow ng calculation: 45 [err] 9. A nethod as cl ai ned
wherein the steps of nultiplying %ieg%sz?e and c03| ne of ,mnmﬂlmemm“m
and the integration are perforrre i n anal ogue form 10. Appéer attusufop  »
testing consciousness of a subject, said apparatus corrprl si ng gener at or
means (14)Fiudé 15 etivws ad disartmaiit ifovi | thise Bip ol 346,C328 [ahd 85D u¥ed tvSHag Lérous sarvice

coupl i ngedubsts esguired [forshes bp@ratidn dfGheastitmins @enprator Jéandd énalybee 18.LUThe exntpyts leEtBe flip

el ect r odieps drelinputed ®, thelifut/butput ahitr3ny via linea B52beRE3SA, gnsebn i Figmetihe subj ect whi | st
sai d st i nmuTheprindiplesadf the dnvbrgiom disdgsed fesain are dpplicable o other isengory olga®)sudhags thereatsy si ng
t he EEG ofa guhiect sods dnenablelassedsinem ob®nsciousness of e sehirgbst heti ¢ dept h or

consci ousness of the subject, characterised in that the intensity of the
stinul uLAMgnal is nodul at ed accor di ng to a frequency regi me which

conpri ses a rﬁl ur alfltt of pr edeter- m ned frequenc g;)onent S [er whi ch
are, inus

b q P'EP
AXL %5‘ rn?.@%,, n%r&gsﬁﬁ%r il 3? rf%u ,e %:: }g
oper at i on mﬁe a?r“l Eegstmruw ;ﬁ %s ag.zgg pto

flip ;5| OPS n fﬁ’ndt aHaQQé’B tﬁ’éjﬁlfw&lgddr‘ik kar uY{o"%le{ernQﬁ'eSth

as seen i Nofnghine Au pEEEbeofnra 1B$peEtive SorttondnitEn 1 \EERLigRA nilingGhd SR f.lasareﬁe.& ar e
appl i cabl ead e Plubtiiy ob SifkéraHt YroBStalMMSa Fblubned SorhpbRers bifd iR R the afddSthdl6 beptiPordS t O
enabl e assesmsdiBBlesO b tROSUBOLIAISRESSd With rbBrendd U sAif inagnfddd ioRThaghitud® aAE pikeél ofo f
testing anaesbmginees.depth or consciousness of a subject (2) conprising the

stepszof 10 applying a stinmulus signal (216) to a sensory organ of a
subj ect 2and roditiodli asi alaimesinin elaic § rirgtadiog e asteppt obtaipihg @ npiriaGesming @R, §2) domtitehe
subj ect whpubisct kyaokteinirg aTedrme edactpeadephatogtaehic: (FEG) pibnad fiom shedsubied Ipyieritm gdntilre  EEG
si gnal as Isteringdnagsthdtioto dife subiocta arte whenein iseid $teptdi agsessinanthe | anapsiheticsdepth orhe
subj ect, chuwdesess eldddsiine ster oftdemparing ehedirst ynegionechEER signal withs said pavas! BEG

nodul &t ed signge nodul ation occurring according to a frequency regi ne, which
conpri ses a | ural i of simultaneousl resent and different predeterm ned
fr equendy 3 et 5 0800 £ 0PI B SR FEPpno sHd EER SO s

carried oul™®8 &t er ni ne the nmagni t ude or nagni tude and phase of the

respegti VeA%ﬁ%ﬁ%@ @Fa o m e%g&;n Sél%m%rherel sauq gm}\ulu% s&?c{:&pr%%ﬁ&%ﬂ%%gﬂ R t he

plurality eren ermned frequen
anaest heti c ept h or conSC| ousness of the subJ ect I s assessed with

reference onefioh ds SRAR ih Wl PincfBiE fHidhion doRbriBRARMIIEd faligichOmPonent s. 20 2.
A method as clainmed in claiml including the step of obtaining a nornal

r espogs . ( AZmetidd) as§ SMimdd @ ahy! Bhe 61t thé YroBdding | dikinOwiRbrdid 8 Bredetermined frequency or

el ect r oenc ggjndicRg aRRatHn (hekimye fanga &l 72fHzom t he subj ect prior -to adm n-

i stering anaesthetic to the subject, and wherein said step of assessing the
anaest het i & nibthptl fas climed msclamwsoteismyencéauded; rdiationd4 difpciedl alciberpyer dregest dighef i 1 St
nest i oned BBBcsthrgughlclosed dyelsiai d nor mal EEG 25 signal. 3. A nethod as
claingd in claim2 including the step of graphically displaying said EEG

si gnal s 8r Aanethed je® clgimed ingflain 30 2 wheyein dhe BEEGsignaldemdBe subigtlie separatelymyultiplied
precedi ng BY Bp#ingard ®sipe ofgach fraauancy epmpanegtfa pf thersiipliug signaband then dntegiptedias @

radi at i on. fusctionoffiseneng thesmagnitydady of the @Fﬁusm‘ﬂ ahFRIHRICH fntith@etaraiRpchY ReFforming
conpri ses WPQ"H’("@?@HatPadl ation. 35 6. A nethod as clainmed in any one of

t he pfecedi 13:71;,;19 i ned frequency or frequencies are
each in the” ra e 0 4’ TN thodasclalrredlnclalm50r6

wh
thféﬁéﬂff"a?;g die] el tegr . BOU:tfeFé | 8 o8 L?osurg%@]gorg ¥ e Gha bARa W ALGCT
the EEG signa rom Ject 'S separ teyrrultlplled

10. Apparatus for testlng consciousness of a subject, said apparatus comprising generator means (14) for
generating a stimulus signal, coupling means (16) for coupling the stimulus signal to a sensory organ of
the subject, EEG electrodes (4, 6, 8, 10) for deriving an EEG signal from the subject whilst said
stimulus signal is being applied and analysis means (18) for analysing the EEG signal as an indication

&5 of the anaesthetic depth or consciousness of the subject, characterised in that the intensity of the
stimulus signal is modulated according to a frequency regime which comprises a plurality of predeter-
mined frequency components (Fi, Fz, F3) which are, in use, simultaneously applied to the subject and
the analysis means (18) determines the magnitude or magnitude and phase of the respective

9



by the.sine and cosine of each frequency conponent [err]-of the
signal and then integrated as yafémrb.pf time, and the ‘iﬁim}rm ‘“\
of the EEG signal at frequency [err|[ 1's determ ned by perf

following calculation: 45 [err] 9. A nethod as clained in cl’ai m 8 wherein

t he st epscombpondhtt bi the FEGggrialto bla@idésaitandidatibnc0Si ne of each frequency and the

I ntegration are perfornmed in anal ogue form 50 10. Apparatus for testing
consci dusApparstuoés daimetbin etatm 16 whetbiragbe analysis snearrifaiides & glugliiy eff radlitplierchauits ( 14)

f or gener{#8158 far sdpamtelyusulliplyipgathe EE@ wighal ihy threesimesand 1dd¥ing ofr eacln graHéterginedhe

st i raul us feonganer ceraponsnt dingfothg stimejusnsigrtal, fahd asRilslityc of, intBgFaore tisuitsr Be=10) for 6, 8,
10)f or deiedrating the guipwtech the ywitipliericirayis- t he subj ect whil st said stinulus signal
i s bei n appl i ed and anal y5| s rreans for anal yS| n he EEG si gnhal as an
i ndi caf dH’PB'St“sas C'%‘f‘edt'ﬁé'a ‘G‘@%t cauplgd toripptsof i ect |
char act er? "’? ﬁa Ap,3ndhald °|“H‘t 5‘?1 )Blf'c"t'l?@ ‘E"t ”r‘i‘?j’F E?é"‘%g 1"‘39'@‘%%3?36?{ ed
accdf di nd ét’f ?"}c aﬂt?ﬂ(‘,’ 2PhLRP dff?q%"(?ﬁyp?"f'?%r?"g Hite-APps signpl predet er-

,[non,?ﬁerlé ara On%nél [19 h];rel\’wﬁlnecg'u %edf S'Ie s;ézég 'and hgigfc%ﬁgegg %ve¥ QJP plied

nmagni t ud E}Ha[t V& di f t he
EEG,si gng aé%lﬁfn ‘tﬂe H&B ¥ S‘y lscnequ e siefd o8t ihgs m 10

wher'ei n t e\é%meme@aaﬁ,elao& daﬁesatwcmr@dua yc po tl plier circui ts
(148-158) for separately nultiplying the EEG signal by the sine and cosine
of eachds. HpRSIRLE BSTLIAMED I claim 1BTIRAKIAG @YUk 1F88} arldCdn! dnalbue ttb) Gigidl cofvbries

signal , msk) anddvherdin theYoutdlits ion the Gample fand: hdid birchits 4rd GOLplbd Q9 the Wonvedra@y tBé i NQ

t he/20ut puhdtipikertahdewitasin safal drithmetic unit pérfotms its DperAppsin aigitss foers. ¢l ai med in claim
11 wherein the outputs of the integrator circuits are coupled to inputs of
r especit$. vAapparainp kseclagimed incingl ogd ofcaldiness 1q b 713-wh@din thehéooplind olednst dompiings putEY al ues
of the i ramey(1g} forapplying intensity moddi@ed visibidred gigehlsap thezyé onryes of dhecsubjecy drough

pr edet er ritisiated eysllisysfideonponent [err] of the stinulus signal. 13.

App&’Fat us as clainmed in cl a| m 12 wherel n the out puts of the sanple and hol d

circui 1% %Ppeatawf '69‘@!“ #/ipfesity P?S"“Eflﬁ’t’%ﬁ'tr‘?“&ver age
val ues of! H' h&"“a “‘Hgafﬁ’ se"&ttedé'?@ th? ILE% @{‘g’%aé%ﬁw t’°é 'Efu%erel n
t he freqd% ?13 VR Bl'ﬁ"é S JRO%AYS PR ‘)""%5

for cal cufi'd i ‘Wﬁ n|tude [érr] of the EEG signal at frequency [err] by
t aki®h ng44 N t Le erage
val ues %tﬁp sk 9 cﬁlgrﬁ)&tm Q'L'@o{r%%(g?tgﬂh&'{' {hQFEﬁ%%Q 'SA% u%%da E@ "Ei@%@f&%&{%rl % claim
13 |nclud|ng a U t|pIexer (186) and an anal ogue to digital converter (184)
and  Wheg EAgRarki}asUitinMéli cifin 1t7b4ﬁers.atmlteoan£} i€ RbeftbdGrithiA ulst.ed.ag{]&r&w@b,ado)t o the
con\(,grter via the 20 mul ti pl exer and wherein said arithnmetic unit

perf or i Appsrat0P ey Abinéd B dnfp o 6 didiths 15foM8 whiarein AN BEMRAMEY iR thd Portigasl whidh any
one of claRbriigin L respediite fve bEthéisubjeet. coupl i ng means conprises an LED array
(16) for applying intensity nodul ated visible red signals to the eye or
exes  020. tApparsiubisatimedtin a9 wherein sais puticey @b mturted ca\gedgiedr a Bfctide frayepar at us
as @bained in claim15 wherein the generator neans includes an intensity
cont r oRevendlgetions (90) which regul ates the peak intensity of |ight enitted
fromthe LED array, said intensity control circuit including a control LED

(132) butppepédé Mh?%ﬁ?'ewe M@Pa@m qwnwwmksuneb?) COPRTPEMY I?Srﬁgapaﬁu vi ng
current tQW EE 'é{ze g’ %97"‘”' {n Srogne sepseyi (’:f" F‘ﬂet(?f offtanir 418 Signal 15

wher'®i n t t"f_ hig, ‘)p '?qg%“@d%q‘t on %B‘l“ ug P?t(ﬁ'iP'tq“ |°é an
opt ocoupl yse st ft qene gub Phay is

S

Softs b o ol
A %é;%nfii 2 i?:.e;.,é.t N

I'n%ndr ﬁ‘an‘rﬁiﬁnd Sw i tb&éeet RYphase Y os°a $ fo DdanéR
Cl a' ”E 'd%ss@ éht 18s Iierid3 Sfeglidhcssddd - 10 QidkdiBNdo &fnﬁm&ﬁfd@ﬁg Qdnéde d@ﬁmﬁﬁée@
spect acl eyifsfeAidE ot 4% co que le degré d'anesthésie ou de conscience du sujet est évalué par référence a
ladite amplitude ou & ladite amplitude et  ladite phase des composantes.

55 2. Procédé selon la revendication 1, comprenant I'étape consistant & obtenir une réponse normale (22,32)
pour le sujet au moyen de I'obtention d'un signal électroencéphalographique (EEQ) & partir du sujet,
avant d'administrer un anesthésique au sujet, et selon lequel ladite étape d'évaluation du degré
d'anesthésie ou de conscience inclut I'étape consistant & comparer le premier signal EEG mentionné
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Revendlcations 1. Proc"dt pour contriler |l e degr4 d anesthesie ou de

conscience d' un sujet (2), conpreggag apes consi st ant

signal de stinmulus (216) a un organeEgéep&sﬁoéf el d' un sujet tﬁlmgmlﬂm““mmll
signal 45 4| ect roencephal ographl que (EEG & partir du $ujet,¢|drsdue’ *
| edit si gnaduditisignst EE@Marsalest appliqué, et analyser le signal EEG en tant
qu'indication du dogrd d'anesthdsie ou de conscience du sujet, caract6ris4
en ce qud |Proaddé salintlg reyendicatipn 2 indeant tétape (corsisast 2 affiatior @aphiqaententilesdits sigibux

s' ef fect uarﬁEGEW mmm@ﬂ)@cemsmr@gq me de frdquences qui conprend plusleurs
conposfantes (F Fs) de fr6qguences pr~ddterm n~es sinultandnent

pr dsent ed &'0061’4 fedﬂné ereguelst’nwe 9P @c%enssﬁgé@meﬁsmebguebkdntmrebdqmmmuso

det er mi ner ?ma'ﬁ?ﬂ yn raypANegenY Sleciiomaopdlians- et | a phase des conposant es

respectiye | e nal. EEG bdent | es nmOrnes frdquences que |a
pluralj t% ?(é %?) %@aﬁt 'ggenﬂf‘éa"?rf dq%g%c'g%"e [P FURNBS AN Crepreids yngrayannement gugen ce

que | e degr anest h6si e ou de conscience du sujet est 4val u4 par

rdf drenc L de

Corrposanfee/%ég%é ?mé é éfz:gﬁﬁ‘giﬁf‘rﬁvgi:%ﬂons gl%‘gg@ e“:l\onC 8%?% HPJ) F gqugrﬁgs
consi st ant tenlr une r onse nor e pour l e sujet au nmoyen de
| " obt @At 7.01prébsdl sooh EBVendiA6r ALY yl et,
avant d' adryeid dutsjet, u&e%mmﬁg\%ﬁi%mfg&éﬁg ét' 0@9 'eé‘g ﬁ@{ \%iré Ié)g J{Jouslast ape
deval uation du degrd d' anesthesi e ou de conscience inclut |'4tape

consi st alit Peocédsmastonels révendiationl £bu 2] M ledabiGe NI X émakihnt du Ejigstmpﬁél Bi
| .Ihilj 11 Isgpatéinentigat lelsinus ot b cosinuE de chaque bbmpoSants ddLidsigliensd £ 4@ lsighdrde BRHUNR! - &
Phodedtl solpoin estintdges/anfoictiantdudemps, et i'smlitias i, du ﬁgnamsaz)lasrécﬁkﬁtﬂatf &t dhdrm&er
graph|quen@HUwW@suwﬂgﬂsmgmBux EEG ou un rapport (30) de ces signaux. 5 sJ
4. Proc~dd solon |' une uelcon ue des revendications precddentes, solon

| ogquel Iede'sﬂgﬁ %ﬂgﬁi§$ﬁﬁﬂF|Jn rayonnenent el ectromagneti que.
5. Procdd6 selon |a revendlcatlon 4, solon lequel le rayonnenent conprend
un ra?bnnenent rouge 10 visible. 6. Procede sol on | 'une quel conque des
revendlqgtl déﬂ uel la ou |l es frequences

pr 6det or i Péfa’ f§§ " ‘fcati ﬁg 6%’&@#‘%%? F-aultiplication pagle sipug etiecasipus des 7
Proced6 so e\%ﬁ OB} OK1FU8 e Vi 'H'elaﬁﬂipéﬂuel edit r ayonnonent rouge

est diy i fd pif eéoh A 168 o ciatice™ ver ces gupd br es
f-er nes %e eurstéﬂ)éé ég‘fﬂ j A t%ﬁﬁ' T'p(_') '5 o8 8'2)
| equel e %a.mp sighdra® SR S uﬁ' rg ;&3
et le cosi ws.gﬁtessélaqﬁﬁr &.pénimna.e

sS 20 (18} béur @idiysbrib dighsl EEG nOiaﬁttdu%. n d%rmare o é@im?)

si gnads EEGsuet] @raclasdUnetub Ninladis d6 ighaltié) stftnufild oSONGINIE Un foretion b uﬁ I'@g%
= Tfl ECGGiréquarites iquicdomprbnd Blubiéuts Bsdspddantas \46 1Gueices FrsaBmine3 Ok . F 3, qui, en
revendi cat caws Gytilisatidro sorit eppliqiées ﬂ&ulﬁhamsamjem& fek Iflolyénd lolaRdlysB 318) erfinights et
| @ cosi nus l'awplitgéen qu danplitidel eh aephede dési dompepantes ﬂaape%ﬁ»ai d6 sfRAaN IEEGSdeS Mbkeré @r e
amel 0gi quedéliger ladte indicationsi ti f pour contr8ler |'etat de conscience d' un

suj ot% | edit dispositif corrgronant des noyens formant gdnerateurs (14)
servant & F’Eﬂﬁ'ﬁﬁ ?@“d‘h’%ﬁ’"@ﬁﬁ n 4@ ders laquelies mayens denaiyss capranpend plagieurs dlitspour
coupl er | e 'F' ' ?“'%I(é FP}R?PUﬁ“"ﬁ’"?mé o signek BEG pAr leckinus f le tosindeds chague

dl ect r odes® 58 A %Fﬂ?t"'ﬁ‘ﬁ'?% U gignaks ey pimulusrt Ripsigyrs tclrquity] intégiatenrs

al or s que fl ur-lk g'e' 3 F“B‘sdeég'{“eﬁi?pﬂ'?‘ﬁflﬂ”m@?atﬂ’é% noyens d' anal yse (18)

di d fth
ggugoggghya@&m sobh 4 Rlorffl mt% ?‘é’ | o i & fc%@% uégzwﬁsr‘gﬁ@i?e;'?gngl”

SI nus

Ifs nage et
de stimul ugRstq f'rcu'ts HANeOh 1881 end
pl usi our s f;ﬁgge@a@aa&m 81 Ehfe il Tht ot ""("? st ke a’l‘“’ﬁé
courspd' utilisation, sont app s SI mul t an~nment au SUJ et, et |es noyons

d' anal yas I()li&htlfdégidﬂrlm r%ﬁ&cahorﬁ'i@ldaﬁél%u@qa lmo&hRs 'dgygg fanduk Jeas Qaf?eg SiEs
conposant e@échafiffdgs $ede Bldtagd BNBIMEESEP i RolBrS bldEdocti Ed &ees p ﬁFUb{eﬁtlon de
I ndi cat i ornvaledd moyennes des intégrales du sinus et du cosinus pour chaque composante de fréquence, et
dans lequel les moyens discriminateurs de fréquence comprennent une unité arithmétique (12) pour
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14. Dispositif selon la revendication 13, comprenant un multiplexeur (186) et un convertisseur
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3. Verfahren nach Anspruch 2 mit einem Schritt zur graphischen Abbildung der EEG-Signale oder ihres
Verhilinisses (30).

s5 4. Verfahren nach einem der vorhergehenden Ansprliche, wobei das Reizsignal eine elekiromagnetische
‘ Strahlung beinhaltet.

6. Verfahren nach Anspruch 4, wobei die Sirahlung sichtbare rote Strahlung beinhaltet.
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s6 16. Vorrichtung nach Anspruch 15, wobei die Generatorsinrichtung eine Intensitdts-Steuerschaltung (90)
umfaBt, die die Spitzen-Intensitlit des von dem LED-Feld emittierten Lichts reguliert und einen Ausgang
einer Kontroll-LED (132) aufweist, von dem aus eine negative Rickkopplung zur Steusrung des
Treiberstroms des LED-Felds vorgesehen ist.
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55 16. Vorrichtung nach Anspruch 15, wobei die Generatoreinrichtung eine

I ntensitats-Steuerschaltung (90) unfaft, die die Spitzen-IntensitAt des von
dem LED-Fel d emttierten Lichts reguliert und ei nen Ausgang ei ner
Kontrol | -LED (132) aufweist, von dem aus ei ne negative RUckkoppl ung zur

St euerung des Trei berstrons des LED-Fel ds vorgesehen ist. 13 EP O 269
621/28i v 11111y e 11l * oc L S
17. Vorrichtung nach Anspruch 15 odor 18, wobei das LED Feld mt der

I nt ensi tat s- St euerschal tung Gber eonen Opt okopl er verbunden ist. 18.
Vorrichtung nach Anspruch 17, wobei das LED-Feld innerhal b einer

Abschi rmung (138, 140) angeordnet eist. 19. Vorrichtung nach ei nem der
Ansi3* Cche 15 bis 18, wobei das LED-Feld zwei Bereiche aufweist, die in
Gebrauch Uber den entsprechenden Augen des Untersuchungsobjekts |iegen. 1o
20. Vorrichtung nach Anspruch 19, wobei di e genannten Berei che auf einer
Brille odor einemBrillengestell angebracht sind. 15 25 30 35 40 45 50 55
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