‘EP 0%439 551 Bl Description The present invention relates to an optical

si gnal procéssor, and to a method_of processing optical data. In

comuni cati on systens, spread speE?Pﬂ?DﬂqséEﬁm gues have been used, and it is
t hought that such tech- 5 ni ques could offer several advantages in |ocal
area net wWoedediptiom particul ar, spread spectrum optical commu- nication

t echni ques based on white Ilght i nterference have been known forsone tinme,
and recent | Fhe iresent inveation rejsteg tncan opticelsighal precasasdnd o adnethod ef prasessing pptishl datad
optical fi bincommuiestionsysiens;aprearkaneatiim tochniqueshaveheenyiseds anditip thaughi thatpyeh tech-
ref erred Wiguegouldofier sayefa! gqvmtamtntq%|a@aaetwer§% "‘(m r, spread SRegtFUMAPLcal SOMEY-  of

uge with 'F'??@%ﬂte%f“&‘#fs PrspdRnwhite ligh caiayphiean kn %tf'“ei @dmtftymsﬁﬁt“h
orthogona’F'cl % Ry bee\%‘?ﬁf’t’l" °’°'?°8 'F"P'%x ppti 'Q'ETB " tll"lcreas L &
bandwi dth 0 ?2 {‘Ff’ﬁ iy b t e;%s :: nts
Ty na.tttﬁt%m .,w.dt%m ,,tttsd tme g%ﬁ%t: e
a occur | CSean &u&tﬁ & gnal
proceron x&ro Y;%nswes i ”é‘%g s n m,g‘% . é"?mé?f "anc
efwit
al so can % ’ o Efdéshrﬁﬁﬁto MI&%: all-fibrd ﬁﬁﬂafe@%ﬂtn@at cheQéoWHléil%otﬁJ‘

al | - fi,pr era@fisle Lri?l?p%ﬁﬂﬁil-% ichBFosz@ihg St maﬁmmauwtm&ﬁ.qu 536 be rbaibed. and
pernmt all - 9Rd dapét*Fiber-B5tI8 Bipéldt tapHRplémbniatidhihg @AM cBUreATd ptici solirce SO Lle6r8,VbIUES
can be r efl ho38 Pages 158-128 Bédkribeshrivpticaltible tap which Plodestadveasurdf ERRhey bitedévbd1g an
| ncoher er&gnﬁlpidy@ﬁll:chiﬁ@wnéﬂone efaptrdni2ally) Faten EAbStracts@if Japdry vol.112,no 3100, [pagee83 dntiP 28
descri besA-8223426 béthneiitiold sanphuing opticklalyngls 1o vefatese signasasur e of the Intensity of
a recebved Thegahalof th@prgsentinventioh isgo frevideca signal@roeéssing systemcankd laynethiod aretdpparatus

Wa'st ract sforyirocéesing pticel @ignals] FhichubviatéO@ mitigatgeat 08 opmef thefaforetnehticheBpréishot h

ment i on conjbkis israghived tby praviding apraptical preressingaleviceder defegminingsmatching or mismatphingziem of

t he pr esetweenangpticel inpyt sipral and a predalerminedrefatenneaecoding toslain tnby furihetreqyiding prpptical

met hod armoqgfpnsrsmtmfomrerrpnim:@smnsgr@ ptehing befwaenanopticaipruksigngland # @redeler-

M ti g#f esmiaed referance agreriing fo a3 ard by Bredd| qwns'tfdmrethtw mt'ﬁh'@ qr@'saeﬁhwﬂé& by
provi d| ng“"’a‘H1 Iﬁ??'i"’@'d'l"’“b?‘@ﬂ'éﬁ%? m'PidéefP‘aP“

m smat chi n i 'g’? '° ’S’Eﬁ
accor di ng" ;Bﬁt ° "" |" t "9 FBt'E? %t%'f"ﬁgd fa f or
det er m’H" hgﬂero n un r?relta ?&e T lnes urt u Iﬁa 1{:; |ﬁp a
pr ecietbr- E@ Uiy Dol bl i n PJoQMé

et hod f o a'tss ot e e o x»frs

signal a n%e uplE&tofdthbr R prochds'aSbdushde oRbtiEdl uléw c&rR;onG .H‘nmeJ th Hﬂtﬁﬁé}fot 0“
provi des @icPRlplihgstadst MEeIHetdrs] afd the Balplts BRAREHagBS :aré bou l@@sﬁéopitwsvﬁta{eb foh opt-
coupl s iwtm.ﬁarﬁw&csthuxmst préeebd 1 cobidiRiatdlahd\Getdfiine WibBI RS Srocdkdhghasveect ed
in seri essumdt.mmacﬂ.dgrmmﬂfa{a&mnga‘,fdata,predet erm ned value in the princi pal
channel bet wepAsermttHineR the i is déd IF&ddfttidnBeiwithial GoRl.codel¥8quapdeiotM-bits16ng, ardgwdini t S
ar e f or mesptitahéopling arile Per se of M etagbd dre providdIin thé optil processigygém.Ng uni t s per
.St .age det er Meyeaseitinvertion providés agoptital pracdssily devicd foit ghazessing @b omipdl inpatlsigsal prial  Or
‘edde e ( Uenmine malching drimds-matchirg betweén thénipput signat and @agdedétermivied refesentep thy optichigrociVi
optical cessipd dsvicexomprising a sesies of gfirastéwb apticajnouniesssench Having aysidepabehanndianda ¢oupied

whet her tdhannelotieprirgipa thagnelgiof the mderpbmgenne@w@sey A tiwe defzy 3 hetweenadjagant

nce

coupl ed tesuRiery dherp 3 igghepiiresshetween pivapulges ip ‘13599‘3! the)paupledsharrels §f i n

nunber t ¢hq epuplera hejeg-coprectadiniseries w 9 delgy & J‘!"H@ °h§r?a“"["ﬂé‘

out pu dfompaiigo e gpigy i 29" CRYCAICRYAEE [§PES-98 9 O cal
4% i figdime delay T °@°9"ath‘t5 h ' PEH '"’t

summi ng  cRPlsakeourlin rr:’t‘ ﬂ‘é 5‘%‘!1 :} n 'I"frb"sﬂt!’@ °'i'.fz9E '“éFﬁﬁ' é’t‘

\II\:het her t(ﬁ j g;g ;sgrgékcﬁ ca %{erjsgn t?j%u ul:% B‘ m ecou

n one € p! rjjofth Tgs 6 Series, of optical co erzlﬁ9 ﬁtr t| sm deV|

sequenge 8 AL L he S Msend Dot sma e ge{t&q ee

st ages al‘tﬁ i&Ylanﬁ eeQ)e ds(%q SI I’l I’lt I nvent i on

provi des anp@Riahfydherd i fwodpicai%o ﬁaYd th%reBPfor&Hcﬁ’G&iéa’i inp, thdte .99&%&‘9%1@ bptiBdi byt-

si gnal 1t Qyfi§ign ,Aegnslst,ﬁdmﬁq,umgg;yaggdgymﬂg-ﬁnatc I ng Elgt ween the Input signal
and a pr edefiyimehtRd a&@ﬁ@ﬁ&aaﬁopt.wsm&atuhmkte.ﬂtdaeetemb RatchiRY ornfis-HAEAHgibe] Ng a
ser i egs Oftwadn ah 8@RA inpUrRighdPhrdadredEtbrviHe@feferenas; the Byttom tomitisiAg b PiralRpbf oﬁt&ﬁﬁbﬂﬂi and
a coupl echsgifipdaicds, eabi e dpfiriet Stiolde} bach Bitia#l ProBeseing detiCe AGINGX édkical dvaplers, tiepimipal ed

| N seri eSchavnbllof @ach bptical gobdayinglddvied baing ldoupibd &Ctheprinclpll Hasebof akiidjdcent dpticsl ptdae
time bet veasing devicelyasime GelqyunT sieouiputs bifties optidal switddh meagmbibing caypled in parddiel teanplicat]
channel s of the coupl ers being connectzed In series with a tinme delay (dT)
bet ween adj acent couplers which is mininmal in 45 conparison to the tine
delay [err] characterised In that each optical coupler is pre-settable to
enabl e or inhibit optical coupling of an input signal fromits principal
channel to Its coupled channel in accordance with the pre- deternned

r ef erence, the Input S|gnal enterlng the optlcal proce55|ng device via the



2 'EP O 439 551 Bl summing unit, the principal and coupl ed channels being
di mensi oned” and proporti-oned such _that the:out puts of the optical swtch
means arrive at the suming unit SBB4IAMPBAI |y sinultaneously, the optical
summing unit providing an optical output signail for.each optical input

si gnal | ngurimingruhio tHelpéincippitand eduplpd chawsisibeigp dimersiensd andiroppptoned suchi thab the putputs

si gnal cosfstestpiicatpwitéh meaopdriveat thpemsing.unibsubstantialiysigfultanadsisly, theeeptiéal symminganit

pr ocessi ngroddingiao eptical obtprd eighat fvmadmptmmpumpli@ﬂénﬁ%tb@w@% emoee%\rmvm thegpt-

i nput pul isa oiitput pigeat ecoiesiig pfmtopticalpylserut put pul ses separ at ed t| me [err] and
the puéses &Sreferghiysenchioptienl pracs th‘U‘@i Qsé‘ﬁ'wt'ﬂ??m@&%ﬁh'ﬂ PP &Pt' r“!?&!'é’g@? n
devj ce solstpregessed o tye qutput R!J'Peﬁ?éa’ﬁf byctime F‘?S’d%@i'sﬁ

stTeam of frespeqct apticy progessing devige 96 thatthg outpytg tET onticahp St'eai:'

r epr esent & OpjicaPHises, andwihis, sB'é%W?ﬂP‘Eﬁ'@H'S%"P"'ﬁﬂegts“" ?"é'f °‘H§g‘ T evel
of mis. mafgthed 8 a's°"‘°'?y |¥ t he

r | r
cod P f‘éﬁg’% A e e . i don. el oo
OUt - put sﬁs\‘fz kin?? i K%? (el oﬁﬁ@-ﬂ\%tci ) Pﬂcgll 196ut

-mat ¢ h thgwt cgl'ﬂp b fh ps% &Wblﬁi&ﬁg&hd?? bidfaity &¥fopt-
det ectj;ng, Elﬁ‘,%, t§1 Js(% bifndd St ) SIubiinG Ehedkp @ beitHedptidal Bitdh ntdald\Aparaiaido &
predeter ”L i e@iE@ Qtﬁﬁningtth@pam& Q%t?&%dpﬁdafﬂnt&ﬂﬁeaﬁi iR B sGthmA@8vlce Sigita-
toget her  geaBlipth Botideds sthméetbutputWaich is FephesshkeliveH b 86k célifigionRSopticitilocassing @évicae d
above, couql grelsbt inrshoRivaked & thafswitdh@ne@iid) ardidhonfioting hb ot bielermimbawhaihbrethe it a
summ ng  deatd §equente urditidPredétarmitad Sdqusnice ard inatshedl opinisinaehapt i cal switch nmeans in
the sugni ng Ademiagedusly, Mslniethod fudthersbiyprises the Bags dtprerselastingethe cuplipgitatiostin thia cous
epr esent plbrs ufmach opfisakprazedsing dalica tp padfvide inpredetermioed oufputsodesmrovidingde utrbfonneagh
pre-set t bpties pobedsingdeviesscondistingiof aseduench ofapticakoutputniises; monitoring tp reagaitudecfipne t o
det er m neofiesiptiest outrubpulsapefteachaf saidsatputs sadcamaaring the menitamskvelterwitheapre-aef Mllye e
are mat chend prviding 8 sybaequpnd dutput depending opthe sesuibepsihef$pid compadsoptat hod f urt her
conpriBes t Resfarabiypthe epticgh input dete eagvanpreompiser 1it0ded 9 gpiepcsiof eptical ipput l’f@“&?ﬂﬁafa
of each opxtimed|wherelsthesutpytgf eaehpptical 'I“Q)‘?ﬂ" e%haa a%F@H%?f '?tﬁ?' ﬂ'é‘BPt

provi di ng HW‘J{J’! Gi“eFﬁhBH‘P 56?1“'19 F"E‘bﬂ

sequence ﬂlﬁ p{ﬂ“"d? he
| pu6 hlcé'n errB?s ag 3? g%?’ su pulse pa d

\?glt :Jga% ? Qﬁ@%&fﬁg{ Wharelngac 8%’3'3 OuT" pr’i'ﬁ equen S'e enhf geon

the res uI onvementIF(.i 4 sum?n%{mg%é\ﬁ&péaw ig §omplefted “P Er?sllet? ﬁlg lob’ticaltpt:b%ngﬂﬁ H&/I%Ls Arg put

ses separated

dat a sequm}yl es a co

bytineT r£bl 5 o BHBe (&Qw&mo bs P&é&mbf'%gtlcdlecﬁhﬁﬁtwbaﬁseﬁ corre-

pl ural jst y gfondiiy th ﬁfa surnum%utﬂﬂ ogg?oﬁfé‘&?%égﬁ QVicds, 4R the meiida rihBr cMprizeds: put
I's conpar gekindvhdh tib firdt Bptiedt buntulREpuse skededs alﬁe-tsavmeomggtangamﬁmgménefo nfdkitop Ut
signal , t g nagiiRéy it treneR diniidtivepue,Hnd ploGiifansdutpusichtive ohRatshingTor thg dekpesi of €
subst ant i Alslrdatohing tidpemiTg @H fhe Yallieof e Gitiséfue timeafuted@albe. Sy st em out put  whi ch
conpri ses arEndpdiméntd of teQrivantioh @M inowg beddestribsdtly wiay ofdxaroghé witharbfergrcinte eccprapas S
Se€pa- 80 nyirgtoesbingy, ifwhioh- T, and wherei n each optical | y-summed pul se has a
magni t ude déigererfisheyé ab pptichl @ronesadybavingfa peip of-oplicelabupiarsin accaidange withdncembodiment
Conveni ent | yfthe ineeniamat i on of output data |s conpleted when all of the
optical prodigues Prand@show schemetically the propagatinaaf a mair effreceies| opticat Aylsessipyalithespt- t he
sunm ng devﬂ@b"’%??pwf&@'eé sequence of optical cunulative ﬁul ses corre-

spendifig t o FigHe 3$hews@n op PEPG?’ﬁ’EI’ Qﬁ“t’ﬁ’@ P"’ 1’“ nd
Figre 35} toal ts!';s‘ i rd E'h 8@@%’5P Ryesentinyention,
t he met hod 1*'6‘!"!9%?9“&% peseingstag [St optical H Iau§| ve
pul se exceed u%p# 4%{73*@9’*89?%9 ﬂ**?gf 84 diglak bulghR reogvagaf e By
magni tude o Q i gél@ngl 2k P&celi Qi galive
L Tl a;;"w Vit i
subsedfen E‘E‘g cﬁ'gﬁa r@? é.. o lteshiofgt ot e osbe
descri bedy & UnSnpuiemmiiial 130& SNTER5ut BininalB! tétveen
drawi ngs, §, ot a bﬂH&%o .eﬁ.nm% haﬂngqmbﬁaeéa opRA8455. ERMH ddtpidt 1D&188 Of
optical cg %% phﬁapa:%%dﬁacﬁh% it BndUtpRITRAG) o B bougfod bHafinel TB/A58LuA Miputfsh@ UT €5
2a andss2b n% CFh8 BRcip@@hd QbugiSihEHnalS A 110 Bre Bibre Bptk Waveg@idles WhGKiré iSpoaetin C al

pul ses t hEIS!#é xiH'I? withi a supfoM bidek, @ R WePknoWh inftheTHdt; &b ab;to ififfuence the prapgghtion & lighaows
an optic a#rorﬂthe prixGiBA) Bhafidebfo hacdupled.Ehanrel] Pe@bupiers 12A ARB SiloW thd adjestrhentdf ojtioal pgwee s ent
i nvent i onpasaing etwedsh Mg piiriphl apd @apesdharmels 1 4@ 6. Axdatly Bevige having 4 Ame ddlaydTicbqueC ar e
graphs of light density versus tine aqp di spl ay pul ses received at the

out put of termnal O of the enbodi nent™ shown in Figure 3. Wth reference to
Figure 1 of the drawings, there I's shown an optical signal processing
device 10 for proc- 50 essing an input signal sequence of binary digits
represented by |ight pulses, adjacent ones of which are sepa- rated by tine
T For convenlence and ease of explanatlon |n thls enbodlnent the |nput

L o Y — — o



conpritses a principal channel 14 with input and out put ports, and a coupled
channel 16 afso vith input and 55 - output . ports. The principal and coupled
channels 14 and 16 are fibre opti cERRHIPEIBLs which are disposed In close
proximty within a support block, as Is well known In the art, so as to

i nfl uence tbthe tiype bgdwapa pulses ismbnnbctgfhbtufaer[tm dultpat gort o tiee qﬂadipat:dharlnalethottmﬂmmlapl ed
channel . Tt28 agdbiheIngut porl GFAhe ptidibabdhiamal 14ef thd serstdnplarf12B The deldy dedeeds fopaes ¢ ng
bet ween t Hee p'rnpimt chpahel iy ajength of wavebuider(ipthis dade optical filre). Thechutputypod eftheceupledsi ng
atinme del%gn ofghaiegt cogpler 124dPeapnettdd toX® rmut pprbof thecoiiled ehanef 16stthe 39cind cauplers
connect%®d t%\ﬂ@ﬂ?gﬁhedﬂmt‘ﬂ (peingloharentin theiganneetion,@aneh baingcchagidaeably smallgrthantbe Yme, st
coupl er 1281axHgf thepeinglpghehanngbidt Therultwﬂtﬁ'ﬁ °ﬁ'i';'9 Bearv digiteriviigh arppragessedy t’!?é{?ﬁ?ﬁj
coupl er 1218 M'Ffésha QS’"H\Q\V!"E@"?YS forned In he princi paI channel 14 b

| ength of waV fh I@ied %'t@*" (%'12

S?U?qu‘&gw&l Iiu 'ts nc t;lg‘_z‘ﬁan %Pr- %p 1)q|:¢£;f‘?l"alu ﬁh Ort
del ay dT i %L'?% ﬁf“n‘?{m iEmey fﬁ?@t ..ﬁ

than the tJ anne the
bi nary di gl "Fhe

HheiHpittdrindi Thd I t.%a”
the tine delaw |ch %eéﬁ%ﬂdtbeﬂﬁrhtan issfog ﬁsiﬁﬁf@it ﬁ:d a ﬁla%%qﬁﬂﬁlsé lt?\a(tﬁbn
coupl er  1Zi8dddSsequehda®atih vafte *1° & thahdnitted 89,0 af & HirkPy cﬂdit'pﬂlﬁé Riing & Dakda™ a

swi t chi ng e 489 1113-1"§hesm b gt GuISkE ¥AEE 0 iRIARS h® abdbhdeloRk ght fuike) syvh@swen
its prin- thi9cdaing2he didhe Riostedaldo Rpsdnt fhe Sdaktal RUNRRBRIRlIGIRreMbbEdbnt, S T €- Sett o
enabl e or i nhiglred 2A0 2B Siharfatiddp Mosliatdthow the\WBwide 10 lprobdteesA M dnd @A Iplut deenédll| se
| n i ts 2pr irespeqiiadly. Thevaiesd of ehotranmistted fdrih bEdidite ndtcl 6r falkto mEdaicthe prewsptl couplidgddtios 42 B
hag a coupthe firgt andidecondlsaipleesci2A 2B aewif) bé evidest fomul fadwingablacl s which |s
pre-set to enable or inhibit coupling to be rep- resentative of a binary
"1" of binary "0". The optical pulses to be processed are received at the

| nput termbaput. The bi nar Wadiugst asaigne@ptesentati ve loygbuttapg phi ch has
been céted before transm ssu:%q1 43k-B91 94 0] g code sequence. A binary digit
pul se I n the coded sequence FIRG a val ue err] Is transmtted as 1,0 and
a binary digit pulse having®¥ Vartue of thei®ans- nitted as 1, 1. A"1" is
presence of a |ight pulse, WCM es the absence of a |ight

pul se. By virgue of this coql , the digits received al sq represent the
addres§ to Which binary digi'ts are to be sent Figures 2A afld 2B
schematical4Q 111 ustrate hok tthe device 10 processes a 11Ptand a 1,1 input
sequence 201, respectively. The values of the transmttedy f?rm of digits

mat ch or fgiAI to match the 2 Z set coupling ratios of the first and second
couplegs 1 12B as will b vident fromthe follow ng teBle. 25 I nput
Val ues Assigned to Qutput At O 25 Couplers 12A, 12B
by virtue of Figdiesi2a (f @Y sheWpar ékamgle Stinis-matdh Whereby a pulse train 1,0 is received afliing input 1,
1,0 1, O butthe couplers 12A and 12B rbpresent a 1,1 configured coupler. With reference to Figure 2A (i), at tiMe t =1 1,
1 0 the output at terminal 20 is “1", that is there exists a pulse of light at the terminal 20 becauselthe first taceilted
Iv1 40 Dpulse of the pulse train is a *1", and is partly coupled atthe(@o@ier FRAfronetbe @ihcipal phannel (4 tb khe
show an exaupisdghanhel (¢ andrtiven ddthevieaninab30 vdth puringmal delgy dT diie © propagatiancAfter timeT hdsi ne
| nput 1, Isiapsedithe wmaipdepefsheTPshpulgenvilllam pregagatedthvough the ptincinaldhannel 14 dndtheidalayr .
Wt h ref erdeyiesd to the coupler 12Byhe, 'izk? again partlyreoupled-fram theehannel 14 te thg chaneal 4§ preiding0 | s
"1 1, that apQuipyiey” at thateavingl 20. & essamg instentothe "07received attae inpubLantera(he nouniar 42A. Ahe
first fece?" \}%'Gp:&.??"“ I°§'@° B‘T“'i!"ﬁ@f Blightpuise; thgre,being ng light coupleg i the coypler 12Aand H19p| ed
at the co 'P\étl‘s t?ﬂ;‘f"g‘éf‘“&?f’é‘g'ﬁ'e"lzg herpeftef; fhe optpit HSEH'aﬂYléI" 18

and then (H‘I's EP'Poe" Fsd '?’dﬁB
After ti '"aﬁ f %35?;'{ ‘ft§t1 %g ta:{:

h
e t::dqﬁ""q i ‘%% &b e
channel rgH 1 with pr@-lgettc

r qpﬁy E Ii @% lsa ¥ §ta”t
the "0 r G&ky 89,03hd th @oublfﬂe “pl.'e nd]' sp&.t , that Hnéching
represent etaau&, &l ouglleor 45 %edﬂﬁﬁe&ttrﬁ nlnta Ut S6; oS e ng no

coupl egh | N tFigrds 2B @iy shewParBXEmUISId nithiagwhersin thOoutywbahnebatSthslenm‘.at a5ib n&n

t he out puty,onth thisuarfihe e QbupfinglFatio b1 tRS @aIEre 12A, 12BestoitY 1 ah@INR inpist pdlsdttalhdd 4/1."
After a f wwithlfetdrerice tFiglre(2BI{f lat tinfe t =thé Bitsit srake terinindiR0fig €M7, beade el Tigst Febéivel rst
pul se), t heiséi®a 1 Ene lspaitiir coupledifyl the coilplds, 124fién thl Prindigél ohknned fi4 foltie codledichabinel 20
is "0". Over the Interval 2T the outpuf is 1,1,0. As we are only Interested
In the first two digits, the last "0" at the output is redundant, and can
be disregarded. So, for a ms-match between 50 the pulse train (1,0)
received at the input | and the binary digits (1,1) represented by the
coupling ratios of the coupler pair, the output seen at the termnal 20 Is
1 1 Fromthe above tabIe It wiII be appremated that this ms match al so

S r a a N b1 o o . - Y a o



situation, an output of 1,0 is obt ai ned at the termnal 20. 55 Fi gures
2B (i) to (iii) show an exarrpl e of, mai?g wherei n the out put obtained at
the terminal 20 is not 1,0. In tthspoe the coupling ratio of the
couplers 12A, 12B represent 1,1 and the |nput pul se trainis 1,1. Wth

r ef erence 1§-can¢thgmmse§lm e )ermleai 2Q withemitimal pfopagalien delay BT In Riguret 2Ba(ii)t geriime, th80 |
a "1", bedempindenofithe pricpupled fight pylspdigs prenagated through the pringipakthannel 4 aud the detaydevicd by
the coupl df mltb?k"q“P'B’rﬂZP-r'l@egr"i 'heqagaﬂaﬂbxﬁamhérromAhetcbarthé%qﬂJppI@anet fabagause the

EP 0 439 ss‘y"matmf coupier 12 eeprepenteacdinary 51° $imultangonsly, e seqond feeeivedpyisertrain enters
propagdti &1 Q"éé:ﬁ:ﬁ's 4sq PF"F' Eﬂ“é’edsz" 'i"‘ ha"‘éﬂ 4lp t'lelch‘ﬂ'"f'éP 4}“‘?‘{?@ WEﬁ%‘P‘ﬁH@A of

t ke/ uncou n %e °f'r'?F a'PdEH‘af

and t he d Py p|r12 |20

coupl ed f IF ? avn§ sé‘tot ec Al ?Fa t ebov sw C i U% I e hFO of

coupl ep, 178 Gh me % ‘at ¢ rmmaage E‘Eh Pna

pul Se ' at e Beds o g sq.fatw&ﬁ “ the

channel 14q bbb il@d-}?&b@&‘%ﬁkotﬂeﬁm &'tl{e Hﬁchq FLC ' ”9 ratro;

and, becaus eaflefruiiier By ds 36en m)O he &a?es'iﬂ BE'EL prapRa ed -

With the gndel1dand heldaigy 4eN@SERb th éeupfehﬁsmﬂbré‘i‘s nlpartl& 18/HIRARAL €S

t 0 t hessCOoWPeitioded Bbove MKk Rferin€s to Rigurb &, wetirddriyAhtersdled uatha Hk&% Gi@h@ Bhthis BRput

ef f ect i veisviad wiiichad to b expedtddTirmatchifg: & Walde aﬁpréch&d HabiRe swittngARtide 'l%f;mlH%ﬁ "dihl" S €

recei ved iy df tne othenuptpets bdcaidelna sthErdaputwillexcael &4 tirashti@vailaannel 16.

descri bed alAmeembodimhent efan bptlealsignal processor bEhdwhdn Eigue\s, whérbin thede(s provided @n whnw h s

pre-set t signahprbdessors i liaging Mgroodseing ddvicesatOp 1104 .L1de10yf whelkecM |8 itledengthtof thi ode@s¢31 Nal

20 i s ¥Yr eavenee, fohprecessingMpaisedf fitstand sdeoridpulédsms mentiangdlirethd Figiye 1 emboditnert\Whepeird and

2**‘ Cons e g akeach ofthe adiasent pains ofipulpasiaraeadhceoparaiedn a imeintbeyalt2T. Eachoftheiprocatsirg dbces
"dunped o0t ¥z t-RelQuihata mspeghive covplesupit 1211123 8.,....aA2d egch'l@ving apaioteoupiers 42A, 128

out put . Afdcaps %PSMB?Q ipyte Figerp 4 gmbodimgat agdkaving fesertiys input 3 quiphi tyrmingln.Jhe pringipl

recei ved ¢ "“e' plerpairsarg qungpted I geri Y'%F“MP'%?T&WWP@W’I’IP inpHto thp Eirstreyniey

devi ce® eue'gz @Fthwﬂ W@reﬂw ?awetggofemﬁ thejcqupled ghannels 46isgen- 16

However , " é"‘ efejnb i\'t °%9*’E°°'6‘i‘l1‘

| nt er est e a‘i,ﬂ 'F?é a"efﬂr"“’ 'P s" 't}"yl;be

expect ed ﬁ\ ﬁq’% s 18

it wai%g Rt é" ¢ ?:: 'rg@%

§ﬁg§§d thg‘ft’;@iﬂmm e oupil o 'deJJEHA' i“’ﬁiﬁ t°'sd° o eﬁ a,w; 50
o Ei A 40t i

having M lasaaee%gmgméﬁmm&a rﬁésﬂhllaw@&bl%rdi(lrizﬁ,)l& J}eé?i.unéa &é‘ﬁ&j 20

quence, f @itheM PRESESIhGEbviRbPR), 16, .Qf.. fo|,lanll thd3tm %ﬁéﬂq M s fithe' mum@q

the Fisgur €2,]...e12f @i 6B Perfoct Mateln Thdt B, o foud Edbs @fe olith isACH &3 S6¥Atin mg'wﬂ(mfamatdlh SeS

are each Bep{,Q) Egur®yB depicisithe ohﬂﬁteftumhnaﬂi' forﬁﬁﬁhm@fnat&l’ﬁﬁnd?fn@ﬁ@&&é e otptisUES
[err] has4 ahichdsfomesi by the sumigififadr missmatchsethatlioec,1javi ng a pair of couplers
12A, 12B, e&ighred€ dapictstheobiputinthe casesf fpglarrﬂis-ﬁjalem‘md;im thisichsepthabutphtsesitat terminal
respecti v@wlwerea)hdsmemlue béteseniOmad 4. The princi pal channels of the

%upl e pai Asindicatedshonectbe eforementioned owputa/shawmin Figwes 47 #BigndIT asabiained by adtihe

i nput t o aleethejouipyts efdhai¥l equplprunits f7:t 124 o4.r 12u dnvttie sumeming deyieet24offor thiednplitzade se-
coupl er pencedsrctibed.two ignalp ef intarestase presentatihe putput seneeatad by tinectuin theapticel pocesging s
con- nect%eﬁ‘éh%{‘"r é‘(?tgf“?h? %W! T Ppise|ofiftapsity Megnd henge its magnitydgsarmbe disreggided r e
descri pedorthe “&G" "E'ﬁ'&?""l'%e“"(‘ Wﬂﬁﬂmagﬁ'{dhdﬂﬁé‘*%ﬂd

del ay s §? §t+ £ ‘E " "}Et"'?'“%lp al misppatelingof 181
have outp & PRl eh éﬁ’ oS8 E‘i'séd‘ ??af °a? o] d'°13'i5°“1°6‘f’ 'F‘?Pﬂlﬂ%’ Bi- an

| s

h he. |

di rrtegs?(r)]e Sgﬁﬂufg’%.{cﬁ%* %ﬁgjf te‘I'°‘$'s enﬁ% : il ad °"°" i ;p a

24 at g hethé.asga.t.sde “95 %‘Eﬁ:@? m
a |

I| d
the OUt pUJchI ﬁ&%}%ngguﬁésh s&ﬁﬁtt vkt Llsédf%i
will | defbtoltfta e MaChrioi tﬁlﬁtrahé nexts é?eaﬁeeé*etac&a m\ete %akﬂm ir%hr dﬁe;eh
4C of thmmmnweagsw@mmcmm mohiRrsMWeVat36quehc?, Jnuhh.&m a
when t hefgulsé bftbr geimakiMam paiSe dohtgind M6 natckMASmatinl An ol &bfiod méthdaflis it HeleS are
si mul s&neaonieyd tp syncieormisa ulsd detebtion MtIPhO fifiiGéf Pdsed Mpit ésthe tfpﬂéa[ BrocaBithglsfient w9 Of
al | the oisteption device willtehable\theopnisptods monitoies toba donvélted frdm fight t3 vdithdesusitg, fop bxahple,
perfect nrerthatodiodélaad thendbserved elbcitonically arcpmsdillogcopaidr fislike with 4 déhrédf mieratch Beilg gur e
4A (the rreadihquagtifigble. (1,0)). Figure 4B depicts the output at terminal O for
a total ms-match; and, in this case, sthe output is 4, 4 which Is forned by
t he sum of four m's-matches that is 2 x (1,1). Figure 4C depicts the
output in the case of a partlal m s-match; and, in this case, the output
seen at terminal 0 is 4, X where X is sone value between 0 and 4. 40 As
I ndi cat ed above, the aforenentioned outputs shown in Figures 4A, 4B and 4C
are obtained by adding all of the outputs of the Mcoupler units [err] in



a magnitude of 4, and the detection of this pulse Is used to trigger a
detectorso that, after a-time T has el apsed, 50 the nmagnitude of the next
pul se detected will indicate whet h&EPO 14?@55% Bdtemis matched or nis-matched.
This is achieved by setting a threshold vaI ue so that the first pul se of
val ue M = 4 dbwilibe eipretiatel thaiaddusimodifiveltidng inaxhe adetto the bysticd] processingsystém and methad |
af ter a ti hareinbefoteltiescriladiwitixutdepdrtingdnmitie schpe eftbedavettion dregagticnianEiguned shwsepmair
m s- mat chi mlgatiomﬂlv@mbmenshmm&mddseubﬂdmgwmhmmawm grelinis-matthingteambetetected

t he out put usingapreoesser, showrdn triakés leutfinechind ganersliy indigated hierefsteneacnupbnalds, which congjstsrofim
pul se cont aseiay device 26haviaganagticatepunienpain2é, 26B)\the aw'aﬂlp'ag@' efwhictiis eoupjed ththe oytayt

t hat; t her eofm summingdsvipa2deThe gringlp ?Ié'?ﬂﬂ@ﬁhm ti'PQQ!ﬂYaett' PPWPWPFM'W%%%MU of
pul Ses | npl® dQ"t‘i’??t%f“l? 'P%HP° UE‘@‘!;’S 9l t18amF o |°8‘|‘P'°t'fFe3ﬁ°‘c7f§B\R/f
enabl e the"?ﬁ’!l"s “&8"?1 hig PRPé ‘eﬁ'ﬁ"r"t?Ht\PP'P f“a 'l'}“

usi ng, fo i“‘ o

U
oscill ddco °§cﬁ'(§ d% f% ﬂ‘%%:gﬂ% El?ﬁ‘a °°"p°'
r nl ed to
quantifi ab? hin ev ss st tt ro thll:t é g g ‘ép data
nodi ficati on ﬁeﬁ cessi ng Sy st em an

her ei nbefore.@ﬁ tﬁsn “{agmtmmtasm ﬁ% o ‘?ec:'eﬁ&ﬁ%tﬂ@'
I'n par t g Cul@dut of eQUﬁ\ﬁm %t cmﬂﬁitfroln ﬁé:é%dng'ao Br b output corre-
her ei nbef Oép%nd#g%fhbl&&‘dénd ﬁhl@é’@ 4l &t l'nJ!ﬁ% M?ﬂ:% fokd hrbGupTe’rf‘ﬁ'h re, the
det ect ed Ugitgabatitimd € ¢ F30H/2 (nBRQYH), alnmth RidiRp he SVRCIPIROTHIAIESAH bitné dMibiCAtied
by refer enmsmmrfatanﬁ&:pumamhmmaﬁn@& tnatoatyetﬂiuwtmeumefammh&\pm an
optical costilgatthidhthdGRitch?6B, the principal channel of which is coupled to
t he output OfA firther metiTiEhtivg tokhe/ intRod’f detediify yethBimdiching ohis-Afatching lhds Wtdfred, Bao
detay devi syachitfist 8 deteutnp bicatl ottput bitise sumping dévica 24 sich that thd detpetdels swieheddo deftect the
sane type misesfinterestintay intkeval enpal tq the suin oldlichetinteidelays ottbeiprbe@smr, A AcludifgBinefdelah e
del ay devi 26dftiginit2fddrohnmeoted ta the onitg devicenThe pualse abinterBstissof nauirsadhe dutge whighdndicates

| nput  pul swhetfter therejiafotal reieiching. tothl eniscroatqhing orphrtialimis-matehing ofiet inputsigna) inthe apticaliBet- | s
n/ 2; arffll, emiegsyslams | s passed to the second coupler 26B, the output is n/4.
10 When aThisdeterve isgiyea by the fooley magni t ude is received, for a perfect match,
t he out put fromthe second couy Ier P Mol of n/4 + 0 because there Is
no output uI se, The output n/4 Is fed to the

swi t chin V\,ygg" °er t’"‘t hrough when there is a perfect

mat ch Bét r

ém o ,,"'i“ﬁ*m }t% i e
separ at ed 3

devi ce 26, %%&Mhsfi&ﬂ he s ond colp er 8%%% vvever ?ﬁgre'
out put sgorr eltwﬁlmggﬁyr&ﬁteﬁ%at bﬁvitﬁﬁ%@ﬂdp%&ﬁﬂ*ﬁn@d 8 ofUad, Jﬂ?ﬁuﬂﬁb%?ofﬁulsefsnﬁy 6 %0
coupl i NG T abd @ pRbess AP AALPY flise, fordRdniblei SachipRiBesai @ice 7, 10) B, 10, thred orrord/ 2
(n/ 4 + n/ ApticaPBlpibrd ofuld Be V6D BidcdeY (tha tawhqftbuep%nse Ahrb & broROduEbuBuisbd) Fhe

SWi tch 28 pumnb&r®F cotplérd in'eliéhiprocksaing dévice 96)] 104!1.....0r 104 [deterniiraa the Rlrfloer dffpulbds petiApREd,

SO that ondinarydigitonhb pxpressiHN <M determinds tiid t6tal nGrhbet 6F pfisds B\ ebebived By BB brodeSsopwighe t he
Swi' t ch.40 20n is the nurber ot dptier coogiats per pmtessing devick 105, 101.00.0103f and &1 i€ thi intrabenbigrdee r
mat chi ng oessing devinest Rrbdensingisach dete (odetemtine matching orsnisamitchingingg bacadtist ow bodesabedin
out put of ablee. Bwiihbe urgersieed thas, iPstickanciptidalprscessing sybtsime g sevipllyiconreoted pringmhl ¢hannel

det ect t heis pravided and the epupledchanngle obaach of thestagés aseponiectediniphraliebta switshingaynits whieh
time del ayesnbe Pre-set tonaseeelesteq outpyta to o prmming ‘hgﬂtil' Amapner aphereipbefere deseribadhi t 25 | s
connect®d’ t oltwilalsabatiriergooddhst eash of theprasersing deyices 19y, dPae-ot---110y Is sgparated bytime rt"'he
pul se whi c¥hefefds %‘é{t‘%ﬂg" {athe aymphepef eoupersm'tpwms dayicn gnd thai the pptiga! E'i"f?ﬂ‘t"??dt‘?f’g
partial m cﬁ%f?@ﬁ g, d "trﬁ@‘ ‘t°r? '°§9t FF "eﬂgm;&wm e likeoln addition,ithey
system Thr" Fﬁ;@f“{? ?"’i%be c?? high h °ft° Pﬂﬂﬂ?&‘fe"ﬁfﬁ
procesgjn heg an auto-corrSlation function as “"9" a[’@?‘? ‘s“?‘ﬁ'é”’fﬁ%" HpGHT g5 fmal as

bet ween s C°3 §?J\aYSro toﬁsssm% ol te @uuteerms%{:ﬁoo%tﬁc%' Qs 3 RS
processi ngy e\l ated :éjﬂ% %h pal ee ptegﬁ}
I nterval gy Gl et uét"ﬂ ca'lacref] 9.5 hibdict ect
whet her majg aaga&gesggsg as occurred for the |nput at a. wever,
the af g5 ede- |npakibdiRdl wtr%t h.wdrsfat.d :Hﬁtﬁagp&mmt lho3d arbfeRicHRTh DM 636a RfticAPrdairt 0
Mas a tridessodter ma?a?‘m% istiGhmb.ud) B imalHih§ 6r miSmBEifivg peRérmBdloyARE GHSHE prodesdingS

Si npl i ci t Yeystatwill bndblelsigndithaifgtheéorradt Rshdéridades toldy corfettlysaledd. k Wit aiso be appreciated

pr e- t r ans rthek fhie Ofitical rbcsgingdysteh@ héteintditye desdiibel canbe diganis&io iNTryash or dacredbe the num-
process an input binary pulse, for exanple, In each processing device 101,
102 ....... 1OMthree or nore optical Couplers could be used to process
(translate) each Input pulse into three or nore output pulses. The nunber
of couplers In each processi-ng device [err], determ nes the nunber of

pul ses per input binary digit. The expression N = nM determ nes the total
nunber of pulses (N) received by the processor where 40 n Is the nunber



45 It wll also be understood that each of the processing devices 101,
102 .......... 10Mis separated by tine nT, where nis an integer and is
t he nunber of cou piers per procesero4psdsetyBte, and that the optical
wavegui de used to create the tine delay nT can be a long | ength of optical

fibre coi ts‘r%faeéees.@ 168 A o BSrtibuidf Boc @e:a&uf Hywtruéamocﬁek sfdtiPean BE VGG ©
can be rep \ngwbwuﬁemmse @IPArE p déddfig BeVIEESIN a Pdrticdfal Spagpnal
sequences pro ch¥e rédbnituted b e&dsrﬁdn a.tog.em ngafycmb @aing S¥qUéhce o nikshinde| e
and a crosthenput eddahnamsfsulaahlp&ﬂcm inpuit@ighal afcofésporiding GatSach ré-pfog@iiiing of the
pr ocessor oftitallpedbinduybtern Canthe Sdhe rdatblyddim aloentdalpratRsding Bt thiki cSuld il aehiaved locally
conmponent § itovas krdwa which ygartieulantodewaatteeioh reqeivied by thellesdl station.The pri nci pal

advant age ofltwihbexzb apmdciated thatibeprogranmebte devicesyay belcapfroliegdelectdcallynoptically oramavst- t v
t 0 noi se. icdllycElegricaizabtrobis oretered, andianiudesan dlecte-ontipal sybsiraie; siichas bithium olobate, wbich
wher e a | alfoye amelertrisal sighal ipsheiagpiiadhiodhecedunies gretthe optical propanties otihe ®@ypler to be sef; This
part i cldl afanrpquitigiachange inspuptingTatiofoman gnablerenditiop (that ig: qoupling) e andehibit cenditign (that
net wor ks ISS"Q'QS’“E!'EQ)@EYiG%."eﬁaftICUI ar stream of data out of nany such streans.
Thus, the matching or m smatching performed by the optical processing
systemwil enabl e signals having the correct header codes to be correctly
sel ect ed. W II al so be- appreC| ated that ‘the optical proceSS| ng system

L4 ZZSGEE 'E, G be‘tn? Wk wgtopﬁgais?%: o ﬁg @2&.&%& B ©
&
:

sel ected by f &Fat kst ng%é haV Rt 4)'a'ﬂ txaudua'
~ couplers whi ﬁwepﬁé)%m Ehan eQolpler asﬂnrtan Soh & e iy’

particyl ar opduhdenladjRéeRC@apidrt) drhans TSRL AMAE b&ﬁe&nes%&ﬂiduﬁ%l iPihe Spticalinbat signal,

Pr ogr anmi ng ing colilel ctialifblsiopthi BElipBRBERY SRR TESeAS: vith 8 timd Heldy16T) bBikeén dapest and

thus sel ect &ufiars whihis Binirhalia dbmpsaki€iRad th@fime daldly T 5dhSraclbriaen ifl taBeachi-sptital coupler is

re- programnm prg-séttable fenbble oripibit 6plital Pouping SRanMPutIignal oM REgHnEIEal cHanl to its coupled

r enot el yf r onchanm@ein bécaldanes eitieth 6 pradptanninéd referehda), the Input kignabentaaindnihe ugtidal pocasskihy | f

it was2sknowndemae dilathe priricipalichannel obitiefirsicis the eerlee ofroptical ooeplers) and the output ofithesdptital on.

It will be abrs@ssirmﬂamaibalhwketnrramtttehwppd clpneehofthie last of the sedies afiepficaheouplensiwhetet ed

el ectri cal | yin thepuipataf thg optical prpoessing devica isl opuplee|teentical ewitch means(t§), thesopficabsvilch ed,

and i ncl udesmeans beiegrre-estiaile oprovide ertnutaignal wher the ppticsl inpufitherataexgends & threghgid h

allows an el¥erjcal si gnal to be applied to the coupler and the opti cal

pr oper¥i e? of the cou
‘at |

Si S Ihl rei ere 0.0 ou&erg _
coupl 119 Fot Wl zfﬁ el R i o ]

“-3

e-vers
processi ng deV| ce for processi ng an optical- i nput si gnal to det erm ne
mat chi pg &r AR &pticdlProseadinGsyitérh WP Galeriniifag nafdhihg 6rinflsatchiigbefivepi SIpLIAI iHpud Sighal
reference, t&m sopéderhingdl rofé@Ace] the sebfnm compfisiig a Pliiralty BiCoplical fro¢eesingddeviads HBAST
two optical wupl1eyseabhladMainied ) claiad br deim 2, egcheoppical pradegsirlg deviernadihg r( dpligal ead a
cou- pled chplers@RA,128)thd driecigal charsiel{#d) ofehahropticalprasbssihhidsvice birigeoupleld titimprincipal

. connect ed | nchemel (¢4) ofwntakljacentaptical pierlegsing flevid® by a time ddiay nTidheroutauls aﬁhﬂmtl@tmﬂbler S,
where 4 is theans (2in2het-webhbeingceupiedinparafiel lose optical surhreingymit{24h the prinsinel agd epya|

t he coupl ed ®lérahanels bejtg dimansiered andrreporfiohedpuehdhal e putputs of thocoplicakswitph meags ary me
del ay (dT) béepkssupgingsaitpubstantiply eimultagpquely, theoptigal summing unit Pring a1 oplice! Quiput he
time del ay TSionahereaehapticakiphyt gignakinpyt ‘"téﬂ'eﬁptt?ﬂ'tpf%%ﬁs'“%%fimeﬁh‘* priicg! putout sigakieans ¢t o
enabl e or i n‘fﬁ“ﬁ??f"(?ﬂ?‘ia'cf‘&lseﬁ:oupl ing of an Input signal fromlts principal

channe# tg i
ref erence, té@aﬁ% Ld"§a| g@%ﬁ?ﬁﬁﬁgﬁ ,ﬁg eﬁ%&g&%g?ﬁg&gﬁﬂﬂﬁgmm?&i ce
via the principal channe the Irst 1nthe series of optical couplers,

and t he osit pad optifal processifilf systah aptiamesiican sla\daine4,whersD cachkaptical prodesdinydevice
coupl ed changie) 103f....t. hey,) inaisdes ko dptical saipies{122{ 128 buch #Hat exoh phtiesl inputvplaise B-prdcn
the oufput odssedino tytoutpatipulgessemetddivg titleV;iacdthe pulseoarp basded toresgrcive awitcbed (1&h
means (18), 1&ae..opBu)dmin egohi dptital precessingxevicaysoshat thecutputyl the opticalipmepssing aystem
out put si gnagonsisiesf atstreampgf ppticailpulsaspand withie said stregm orecaiticabpulsia reprsiseriteiwhettieidata 30
2. An opti claats bmﬂmw ?\'g‘iﬂWﬂvéa@sﬂ‘s@Iaw 'ﬁ\?ﬂOfWP-'n%h m 1 wher ei n t her e are

two optic Irs 2A 128

her s i d E‘EF Pnapl "”r hz\?ftde* ?%3‘ i b&; (§?§§ B
separ at ed by ﬁhe’ o i{g;"'g"g:m adsnc 'S'B? 8% R e§ gt il erm ning
mat chi ng or msna ﬁ St een? an opflcal i nput si gnal and a predeterntned
reference, the systentconpr|3|ng a plurality of optical processing devices
[err] [err] each as clainmed in claim17or claim 2, each optical processing
devi ce having n optical cou- plers (12A, 12B), the princi pal channel (14)of
each optical processing device being coupled to the principal channel (14)
of an adj acent optical processing device by a tinme delay nT, the outputs of
the optical switch 40 means [err] being coupled in parallel to an

7 O~ AN



signaf for each optical input signal input into the optical processing
system the optical output si-gnal con- sisting of n optica

optical processing systemas clai nEY0#3958181 m 3, wherein ea“ﬂ'“ﬂmm"ﬂ "luﬁmll
12B) is programable to vary the coding selected by the opti'tal® proclssfng
system 5. ber diproogasing édvice, mewamgulsryzsdtmmblaaedﬂymmobal pifocedsing Bystbmasan bé varied 4,
wher ei n  easyhsiogibdividubl cpuptaesahich arg pabgrammabld. Theardfore, thelprodessing duvicasin & mamticulepiidaker s
(12A, 12B)precessingisystem a@n béreconfiguret] by iexigraal poglamming & verydhe coding sedudncs fo matsh that
out put pul of the inpetsadecand thuselech apartigylarinput sighal ofngireseending datp Suehaetpogrammipg efdhe ve
swit ches (qmqmcpmr W%M%‘Mf@mﬁ%@MMQUM%@%@%MN'P@"Y
“out put of Ifihwasdnevnoich partouias erde wasty be fepalved isiheloeal giation st ream of optical -
pul<es, and Wmiike ﬂ%P’G“‘%ﬂ%ﬁP B’ﬁ@" @WW‘%Y%@ ledeledtiically, gptiqafiar agossts

has been n'ﬁ“&‘; ﬁ@atﬂ apl %@" o W%“"g}l‘tﬂ' "'8@‘9' ‘”@"h An
optical prijpwaane g‘@f '(g{;?

t he opt cfa" 'Bﬂ'é é’i'ﬁafi% RN Po“r‘?f’@ Wé'gi?g"?" lon ¢ :P
synchr oni st WW Yol ’B’ul ses with the input puI ses to det erm ne whet her
mat chi ng or m s-mat chi ng has occurred. 7 ber of processing devices, and

the particglgfe coding sel ected by the optical processing system can be
varied by u3|ng | ndi vi dual coupl ers which are programebl e. Therefore, the

processi ngy, deyidss) .Jr&ea.na QAbVide (40) ok p.fawst.ﬁ@;n &aﬁapﬁaﬁ htﬁ'&l ®Y8deiReSRHicniAG or mis-
reconfi gured chifg b&tvln thddhROSIgHETEnb @ pedetdriinéd heffentd) a%ﬂa’éﬁ%&ﬁﬁﬁf dbikelEBhe N
that of the ighgiba seitdSr aiiRakt fwddsticabplets (fRADRIB) éaahhading & pHAbIbal Sia 4)@hd a cou-

cor r espondi ngied @hahnel 18§ the bricipsi REENASIEIbIS dliplérd Beiry conrREtbd 1 3briel WIHC S Gifié Oday T
systemagan beetl@sitadiaesib taablyrsf wHars Tis €@ fiind dbtwpénBRELassive Yulbediin the Opticll imputesirdid be
asHi eved | ocahd dgugldd chdnnel&sf tiercoipers/faing bonpedtddiicdshiexwith a titie dalsy (IT) bétweenadjacent d
by the | ocal ceidpterd which isinsinimallin colnpariadntothe e detdydt charadtérinéd ib thet eqachonpticehevadiérds

devi ce may berechishledd brable et inhibitopticalicbuplingofxni inpal signal rom Bcmineipal chanrel th ifs coupled

El ectrical cehanhelin dceprdanesfwith the redeterahinadnefererices the inpwl bignal enteringothe optital pratessinaat e,
such ags | i t hideviserviadhrenrincipalwhawrtel ofithe fitstin the serfes oftapticabrouniare; mad the entnybof Hheopliceld t o
the coupl er @rmaesshedeyise baingfakenfromdhecpupledhiannelef theinsisf the series chepticabrouplerpwders
can resul t i rn He eyipuhefdhe apticalpipnessing devinejiscorpiesip antical awitsh meqns (19). thepptiqat swileh | s
coupl i ng) t o MEANSBAfRY Beettabiafn roviia 3¢ putey signgl whag the getsel inafhegato qxpeeds g iregheld

Cl ai nms 16 1. valpe. optical processing device (10) for processing an opti cal

| nput ff‘ Atn ﬁltp%oggs leQi&e&’fn ¥4, \Jﬁﬁﬁef;"ﬁ erard filo Fr‘rBlJo Ek'.t12
si gnal 2 yJbrabyEfoPdaldh SJls%”tﬁS‘reC Ioﬁﬁ’t@ﬁ &d’r\gst g dse

pri sing a sersb éafb east two opt coup each aV| ng a
princi pal channel 14) and a cou- pled channel (16) t he principal channels
of theggoupl amsmlnaupmgessmmmmd determining in@tching drimisamatching belisdeen/anopial input signal

bet ween adj a@sdhé predeigriniaed refordnes, theTsydtem tdmprising e plirelity\ofcopticaligracessigwdevipasl (ks | n
the optical i1Bput-184) eavh ks claiine it delpi1ociciaiin 2raadh apticsf prodessingdeyidedwevingresipting! cou-
connect ed | n pleesi(12As12(), thi principal channbb(1 4 pf egelioptidatoraseasing dayjcelbsingcouplod oithepgnciphl ¢ h
is mnimal [|gh 4} af smadiacent entieal progpssingalevise by a timp dalay Tl dhejoyipyts pfitheroptinal swilehh
Opti cake coupl“l?F"sl( liy#ile. seﬁ’ﬂ&ﬂﬂmﬂe"eﬁm"@“bﬁ"°Ptﬁﬂlswﬂ't""§)‘ﬂ!tK?éhFhee@ﬂ?tB?'iaW&f an
i nput si gnal nﬁgfﬂ“ﬁ%""&gﬁ'ﬁ? ?d ﬂ?ﬁ&’ﬁ??é‘fm?‘tf“ﬁ;tt@a;@ﬂ}?sg ‘ﬁg:fé:l: ‘i'?é‘l switgh E‘;‘:a“s a‘:tt
accordance w e
optical pr océ?%*{'gg eash optica "p‘ﬁé'ﬁ'f 'aplt‘/t"tg “tet?Bt'cﬁ'r‘t’?‘\’EﬁsBﬂFF a‘i Wﬂg't:{qggt in
the series of"® Lot B8P ers, and the output of the opt i cal processing
devi ce “beiqdg ah3ftRm pHcQﬁhﬁ E&Psteﬁ% RbiRfdd MRS wherbin bhX® cbidhel (124, 12B)3s SibdrarRiRabiel

opti cal couplt@,;asythymi,@sewc@dgme%@%c@;,ngggge@pt i cal processing device is
coupled to optical switch neans (18), the optical swi tch neans being

pr e- set t aldl. e Ahoptjsalpuwicesing sysatas girimed trrvielim dbdtaint #hovhereinieedh opticajprocessing detice
exceed $ 2t h(¥sH6d .d../ i@l rclud@Owo opticalcoupletsi (E24, 121) euch that eagh opdical deutaulsek afored
In claim 1, wbred intofiwa gutputpulsesseparatediytime 3|andthepiiaes are pasae to resnBptivaawitches(18..f or
each optic al 1321{;;; 18l firaseach patieal progespingyqavigeep that thoutputof the getiselprosesging pystem
consi sting offonsifis ofastieam of aptiggbnuispse andiythin saidstrpam gup optical puf¢e FApFepRNts W q\9?"9"(5’@?3 i ng
system for d&tschent ﬁ?‘f‘fgd ﬁ'dP'E‘ﬁ'F'ﬁ'@fdGF" ?H%PW'HY%?TWP'RJ’"M ween an optical input

si gnal gan | A n of
T L i S O B S o

2, each opti (WeTo} éﬁé@j hﬁﬁ cou-

t he princi pal c anne 14 eac optlcal proceSS|ng deV|ce bei ng coupled
to the principal channel (14) of an adkacent optical processing device by a
time delay nT, the outputs of the opti switch nmeans ([err]) being
coupled in parallel to an optical summing unit (24), the principal and cou-
pl ed channel s bei ng di nensi oned and proportioned such that the outputs of
the optical switch neans ar- rive at the sunm ng unitsubstantially
S|nultaneously the optical summ ng unit providing an optical output signal




‘4. Al optical processing systemas clained In claim 3, _ pI er
(12A, 12B) s programmabl e to vary the coding selected b mﬂm ilil I
processing system 5. An optical %P&é%%isr'ﬁa system as cl

claim4, wherein each optical processing device [err]) Includes two opti cal
coupl er s {.12AmetiqiSf detaaiirig matehitig ar entsimatqhing betwedniaporiticah npig eigriekang B oredetermipedef nt o
two output perérceshessthad ecmpisingyhetstepsof Toupling thgether a pludalifipef opticel progessingdevices (10)
respective seach asraimdddn ¢idgim 10claim 2, coglipg the entputs(2h, 20+ Rbapf the epieabsyritplymeday i ce
so that the @& ffat-- th) ip prraliglie p summingrdevieed29)ify m@ysthemrelbm'wytw t5e opdical switshy m of
opticaf pul seeans igihe sypming dpvieesinultanousiyfp B"ﬁ\ﬂdecPﬁH‘!“E‘a@ which lsaepreseniptive of pgat her
data has bee??“??&'f‘%?féf& %ﬂ“&ﬂ'@ﬂ’él“&ﬂ%’lfe%ﬁ‘ﬂ peersels Id valyas of thy switchmeans, apd mapg ¢
An optical plooRaEee feapine whetherfhe,laput dafa sequeri and fhe predgtegmined geguagce are
wherein the 'B?f?'\eﬁa'l'“‘ P‘B W8sing system Is coupled to synchr oni si ng means

forsynchr gni &inBiflod di@afitbh it taifd ¥ 1 Wnipﬁsﬂgfl thebolisih {Hsr}ﬁhe

whet he? nat CiuBiéts A2A, 128y o EHch Bpid p @a%si (?mgpzovidea% gl Ng
mat chi ngor mﬁ&ﬂﬁh%&bﬁl%ﬂ%&éﬁ%ﬁdfﬂ?&%&sﬁa v.damursﬁt.ma séyléiRe &Fof |to%fpmpa ek, I ef -
erence, the fsHitsHag tHo MEBHiluss & Bnd df the DhRAIDUB paISSSIRF bedB oftsaId BLPRE arid cBihpriAd thé Y  Of
optical prochéRorBdval® Witic€sre-6et ValueCadprodiing & sibsaqGent sutpit dbbéNdihg 6 the fedditBach.of

coupl igg t hesaitomptrisongerr| of the optical switch nmeans [err] in parallel to
a summ ng device (24), sunming the parallel outputs of the optical switch 5
means | n $heA methed ﬂ#glam,ﬁd iincetains ¥ rwhereln\eecptivel inpubdata eequetice eemprinesrd godgd;eqauencavhi ch
i s represent¥pptigal inppt Rylees separptedhydimed. Wereinfhe etput of spch apticalaresesting dexiqediasa and
pre-set thr &m*mvalea@gtpﬁfpulewemtew timecln !’he"%fhﬂ"’hﬁ'l'fp“t ist"B‘i"P witha P&J’E

to detarm nethm{dﬁ’é'f“ PW@"P?\EG‘? slansl, the EZFG'S?’& "HéH“’B ence

e mat ched B tally s"“ ta ? her

comnri shnd e %ﬁ%ﬁ%‘%‘é’%&iﬁ% %g m’ﬁ@?ofog V»ma%sstgs -

pr edet er myg)esmgidab biaim@diR anyldhdor cidimd ¥ 39, @ﬁrsﬂﬁﬁe@dﬁ\mgﬁoﬂ PR caipGtdatd chbrﬁﬁ?éted when

proces®i Ny d@\ ®Eoptiedd losdsbinlietesare¥aRLABGE Of optical output pul'ses,
nmoni toring the magni tude of one of the optical output pul ses of each of

sai d out pt& sAmetisbdescigined imapy biesf claims 7 to 102 eherali theoutputofithesumming device(24) comprisas d
provi di ng a asetneecpnbenticabeumylativeduipasicerresgpnding to the suneef thetoutpute¢f thefopticdl processing ai d
conparj sons. degices A1 O)jnend theinethpd furthenepmprises delectingwiren thetfiest entical eumulatifatpulesdxcaedp ut
data sequen c@mﬁ'q%@meﬁﬂm@wﬂ regﬁée (P80 G'P"'@ﬁt’? magnityda of the nexl cumulatiya pulseat ed
by time T, vitepwyidinganoupuindicativepf g gphe degree of mie-matshingfegending an the valys of
plurality ofthtbragunt Beasyed PYR ses separated by time T, wherein each output
i s conpared W|th a pre-set 20 threshol d value to provide a conparator
out putgssi r} ¢ the conparator output signals being sumred In the sunmm ng
devi ce (2ZICMARAUSH® o |y simul taneously to provide an optical system

out put whi gh GOIRE ba, o%rr%%h (26 | SU‘EerE\ £15be 3ptREHAR BlnddnYssBhels, um die Ober-
optically-'s i %ﬂ&%&% éﬁﬂ? %ﬂ a fiéa é egebenen Refe-
optically-s HEE% @ ﬁﬁu i a' s RBthéYo idhfkoppitrd C2!
ocessi ng ;e@etﬂs neft HEGt (?43 uhd &hdiF kbﬁ}elibmkaﬁ’é??l mfatovdbei dfe t O
9, wherein tmptﬁamBBsﬂKeﬁbléa it Shir Rbliverdiering B zisAiaH bahd2ebanbiAtpAbrh inMeinb hétbun-
optical procsf sihd) GosbEY 46 2k zisbheh blfdidantePRigeriden Fulsen fin sPRSRSEIRyabalgAd! BE WolleN
anyone of cld gékoppelfe®Karidie dér@pitér it leinér Z8itierrdfeding (dTH 2visLAEN baGacHiRiYte £ oppIrh)in
conpri ses a RethguérbinderndindOdié limDRlgleict Bt IZaitverzBgepung T@snitd st espondi ng to the sum
of the® out putadurei gekénbzadghinetcdd® processi ng devi ces (10), and the net hod
further conyjedesuptisctieRichtioppier verbinstelibdr st, irn die bptisqhe Kopplungaines Eiagabesigngisvaneeimoc eeds
30 a prHauptkdnahimden@ekoppeitergtanal gemafuier torgegebgnemRaterens e migtichemedet zurspérhe
magni t ude ofren, webefdasg Eingabasidnglberdemldduptkanakded ensteninideri Reiie won opliscianiRichtkopplem | ve
of matghi ng Ivdie entiechd Brpreseoryarriahtuageiateith undi ¢l flat gptisphen Feozessoruirichtung yam
subsequent reelspw"ewwande@etzssma!e@ﬂhan@w@s Richtkopplerr,abgenommen wird, wobei die
Pr ozessor vorAupeahe desgp rgi'l?)‘ Proggsseyqmricliupg,arin entipriessSahaltmitinl (1B)gekrppelt ist, das vor-
Ei ngangssi grietelibarsthum pig Auggabesiopa! zislieferfivitAty sste priRehe frinoelseinan Rewehertiber-

zw schen derﬁ"ﬁ?’ﬁbabem gnhal und el ner vorgegebenen Refs- renz zu ermtteln,

wel ches PrHz qsaahy SlofdsSoioridfty f ath RSl ‘Vﬂml'&ﬁé"m‘kam"é@ﬁ Hmeurch

Ri cht koppl ereg} jéan optlschel( Rg%be ,opﬂs@IW@h sﬁaﬁgslbna%rgﬁmm% s d
ei nem gekoppr@hizekvitdiad pedtde) untf apt, wobei die Haupt kangl e der Koppler mt

ei ner Zel t ver z8ger ung sznschen benachbart en Kopplern in Rei he verbun- den
sind, wobel T die Zeit zw schen aufelignanderfol genden Pul sen In1optischen
Ei ngabesi gnal ist, wobel die gekoppel ten Kangl e' der Koppler mt

ei ner Zel t ver z8gerung (dT) zw schen benachbarten Kopplern In Rel he verbunden
sind, die ImVergliech zur Zeitverzogerung T mninmal ist, 45 dadur ch
gekennzel chnet, dall jederoptische Richtkopplervoreinstellbarist, urn die
optlsche Kopplung elnes Elngabe5|gnals von selnen1kbuptkanal In den

YV [ N o



'so ’ gekoppel ten Kanal des |etzten aus der Reihe von o !

Ri cht koppl ern abgenomen wird, wo die A sgabe der - opt.i w”
Prozessorvorrichtung an ein opti sfﬁé’éa%{sﬂgl tmttel (18) g m ”"’L l,”um
vor- einstellbar Ist, urn in Ausgabesignal zu Ilefern, wenn sei ne optlac e
El ngabe eBn eQptiSchesBiokasearsysteh gum Beatimmen derObergiBstimenung dqa Might-Bibereinstimmung eines

Pr ozessor vor entiedhen Eingabesighals'mibeinenvdgegebendniReferant, dagnineddshezahl Pptiseheknrsprobasrvar-
(12A, 12B), vtabtingenii!on.dp2 j-de ieweiinnacuinentudhitiederiAagpriich 2 unfaltownbeijedn eptische Pro-
Ausgabesi gna¥es¥rvoEightung ) QPEF‘*‘%“‘&%" £17A1123) vavplh wepejder Hayptkanab(l4)glgsniedagiort
bestehf. 8 twchenemeﬁorwhtuss @'td%‘ﬂﬂ“ﬂ@ﬁ@ﬁ‘ﬁ@@i’é’@%?@%ﬂ@ﬁﬁcﬂiﬁﬁ%%sﬂivﬁﬂﬁh der
Oker ei nst mﬁh‘Fﬂgﬁ ERite 29 t‘(,efﬁag‘i‘ﬂ@r“érl“ﬂg'{“f’?Mﬂn bgld??e‘\.%‘s%g; dee ppdischen Sehalitidel @ln)| s
mt elner vof %1 3‘? i Y g PFéf"e Gor -

ri chtungen (ﬁ" %tmfg 8 oS alt-
unfa~t, wobe o er
(12A, 1f28) u it lln Und gs{lscgesig f{%% ?'F %gs : Lo ors 3@1‘ d;pege% inga egg
Prozessorvorric ung m ana el ner enachbarten optlschen
Pr ozessor yor ptieéhes PrdRgsdrdyiiein ndth ARsprth 3, \beidéM Basrikohier (12X S1RE) prodfkhniigbar ish\Grv €|
die Ausganged:dafm@n&hmsssﬁmmmmtelcoﬁ&ﬁngzail;&andem 21 M parallel an -
ei ne ogti sche Sunmat | onsel nhelt (24) gekoppelt sind, wobel die Hauptkanale
und di e g8koPsistheeProzessnmystem pach Apsprisiepoderinsprreidobel depripderoptissheriozessgnyprithe
Ausgaben der tupgfi fst0mentOatawal optischy Rightopplar {124, igRkanthdlh seqaRipgeroisshe fingabgpylp chen
gl ei chzei ti WPMWU'SM'&#W%&% eqswmﬂms@ww von jgder optischegPfo- o

optisches A °’H§%’" BHE""A[.P %ﬂd@ odg&d ;;
b
et ?igﬁeﬁngé@ ?t_ ms%@?@ma 53@ DipRpeire e AR LAV e,
g

dem j eder Ko ramm erbar |Ist, umdie vomoptischen:

Prozessor gy Séﬁﬂ%h@?%éo?sy&&ﬁ' hé?:ﬁ bihdin &’dr'Ar\é‘ﬁFuMs% dad 2n SyncrirdtisienRiflé Sekoppelt ist,

Pr 0zessor Sy sfnsdi Rigibepikeiitieh ERgeBEIRIsANRAtABnideret) Gin z6lEitleMOS TbBleinst
Prozes¥or VOFJdeﬂlilcht-UbB?ﬂns(lﬂmengal:@%’ueten ist. | ZWei opt i sche R cht koppl er %12A
12B) enthilt, so daB jeder optische Ei ngabepuls zu zwei Ausgabepul sen mt

dem Zel t abst Vanfdhran ueErisug terUbeeinglimnung afiecNightObereinatimmisgciwischep einers brsiachien o-
zessor vor r i ckirgabesignal urdreinerporsednbensn Referenzaint dan§chirittgnydes AgsinanderkopppRig/piner Mehr-

el t er gegebetahhqeisgran Prozegsaryemicttuagen (10) nach Anspryeikaderdwsprunh2; Resalielkpppeln der Aus-

Pr ozesSor sy 42692t el2Mhd Aer aptieghen Seheitratiel (181, i -< Bulpnein 't‘m"‘ﬁ'ﬁ’ﬁf"ﬁfﬁchf‘"“ii #4%kem

Strom ein opﬂ"f"é'é'i‘?érs“mk?"dl”epa “ﬁ%ﬂbF'}ﬂﬂJﬁ 'sﬂ‘ﬂé Schejtmitfel "Dﬂ!?é von
Dat en sow e té!!‘q'l“ SHE‘F“N?@F?F“&S% "é?“ﬁ?t- g "t° °d' he“ Pro-
Prozessor sy SORRETEN WARUH, Bty fﬁw d 'l ‘oh‘L"sqbéWﬁ ttel
gekoppe! t I ﬁﬂ’ ANYIBEPTPS in EF'H&% olge dbersinstim .
synchroni sl eren erm u ermttein, ob Cbereinstimmng 25 oder

Ni cht - Coeg.ei \Vb?f&ﬁr&’(’ﬂé@l%:ﬁb\b&!ﬁi b3kSNEh Inftden SohritéR tbrVBIvRR déLKopFiingsveRiaittissél Mlden

Qoer el nst i NMMrypplerA¢R2A, T3BSjBder 6386dh6N ProicbsbleniBhtany (50} LR bifdh RegegetthbriAUs§becode

Ei ngabesi gnadu eratgen] ErfduyeN eiSORBGIDE Bindridli 6 dplischen Prézess0rvaifibhitunig] dideudl eifier Foige
Yriel namder K gppsthér Ausgabuptilsd\Gasteht, Ubardwachap tér StiFke binéd dezoptisthen\ARsdabepllseljadpe tiedei O)
nach Anspr ucAusgabertind Vérpisipiien dés iBerwhthten Weets hib glipstr vorethgestefitlas WerB @ind Erzeuggradiren (21
, 212, ... wmfmwwmmnwmmmmmeb@wms jeti8Yergleichs.18m) an

el neSurmat [ onsvor richtung (24), simultanes Summ eren der parallel en

Ausg ab en YerVe ’E’EHWSB'E?H' P?H“E"t‘ @1’ °Ht'ﬁ°hﬂ 5[“9’!981’\'1%'{498 ﬁl% B‘Tdfel' B ﬁ°'9°t%? her &inr,

? peldip fisge am
AL wse coapnae P‘gf"h Welvg 2"
Schaltm ttel °?t8' é ek gré en, erator-
it

besti nmen, Jp °s'g e'n "(ig: °:tu eﬁ% }ﬁ%er %he @quﬁ :ée 1‘5&“ m
men odgr ni mie rP 5 tdhd Wwobel

der Vorwahl Mgtg ern | eder

opti schen Pr ozessorvorrl C tung um el nen vorgegebenen Ausgabecode zu

er zeugen, 10Erafalgenmach e demgahameelm bei Geliedie Symimaiondsn Ausgabedaten beendet wird,

Pr ozessor vorwent illswpiipched Pepzessarvarlichtingen obiigtindig)geladen sirdpt | scher Ausgabepul se
best sk, Oberwachen der Starke el nes der optischen Ausgabepul se jeder

di eser ALY d@ﬁ?ﬁ“ﬁ‘rﬁ‘ﬂ°'\?@9’§l“%‘l“€w§ﬁhﬂ@° 18&@Mmehﬁewawpt%mmaﬂ°"é¥°m§bﬁm9 (24) eine
vor ei ngest elfolsgypmiqupylativen gtischen Byigen ymiath die dﬂéf‘“&’m fles ﬁﬁ@?ﬂf@ fler aptisehep Brozepsor-
Abhgngl gkel tV°W8}W'E?'b‘é®ﬁFt§P'%ﬁ“ﬂb§“d Bl fem dafegpheenayGerdagrumipar: Feipsser wapigder erste
Anspruch 7, bel dem die optische El nggbedat enfol ge el ne codierte Fol ge
opti scher Emm- 45 gabepul se mt dem Zeltabstand T unfalt, wobel die
Ausgabe | eder optischen Prozessorvorrichtung ei ne Mehrzahl optischer
Ausgabepul se mit dem Zeitabstand T unfalt, wobei jede Ausgabe mit elnem
vorein- gestellten Schwellwert vergilchen wird, unr en
Korrparatorausgabe5| gnal ~zu erzeugen, di e Konpar at or- ausgabesi gnale in der



Anzahl optischer Prozessorvorichtungen bestimte Star ke : 10 Verfahren
nach el nem der Ansprtche 7 bis 9, bei demdie Sumnmation l m,ﬂm
beendet wird, wenn alle optischen BR QPR B YV orricht ungen

gel aden sind. 55 11. Verfahren nach ei nem der AnsprLiche 7 blb 10 dem
di e Ausgabe damuldBusoptischePds/ainen varbitgestelit4nIvert ibérsahreitat] Ayeldseo Mori&hautaanmseaﬂtteln
opt i schen Pul25kzur Otveieeehyng dérStake desSidichsten kumulatives FulbasyndiErzeuger sinscdiePbereinstim-
Prozessor - vawnd edat denciead der Wipht-Shersipstioueganzeigendenciusgabain Abkingigheft wom Wart des
au~er dem unf aghfolgeden gemessengpiiisesier erste 9 EP 0 439 551 Si

! 5 N1111111 hliti 1 I 1111l kurul ative optische Puls einen

vqr ei ngestel [ ten V\ert oerschritet, Ausl8sen von Gberwachungsmtteln (25)
zur Cbervveﬁ?ﬁﬂﬂf'é" lope st i r ke des nachsten kunul atlven PuI ses und Erzeugen

et O T S g § m?sg ﬁff o,

Pul ses.” 5 Re g Lﬁg‘ﬁ :’ﬁﬁ% :g §§§a§ Y458)\comprenant

servant a trgf Uiburs &lant reliss UNE

concor dance QHs IQQv uﬁ |e§r!s Eﬁiﬁ Ete%s bb%nsr rG'ie@r}ﬁ-
pr6di term “e‘auls ris fHed Jah§ fo ﬁndi&é’dt?é%ﬁta&e rﬂb&@‘co&@é?%@%ﬂ urd/étant éée%

d" au my ns dgihe avedUnlrétatl de BRbd [@FEentrs dotileurd édfice e B b&t Miihal pAIFEpAON B refard Hal
princi pal (14gmp8t, chidctrBén eeqmla& Cduplour opfititie 651 RigidMe £U prédiablo PoUF psHMStte Buleth-eur S
6t ant rel i es psdhertif bduplage\6Bliqudldu sighilatestred @ parfidR Bon barRiIirih@pabidrbiabifdahdl couplls SehRRL S,
00 T est | e wRimpsakrsmience prsabtsrminke, f digial dRhitrsdl efffdnt dans RARPIsItEde tebREHRent @ti&tegnal
d' entrse opt paptiaterniédiairedia Banadprifoipaiau e midtdss CanplpiresptiGues dcindéris, ol 14 soRtiediididppsitif
serie avec ude traitemerd optiqué dtanp prisé e ¢analicoupts dodennlecderis sérid facaplews aptiques,ad sortie
Mi-fi mal  par dagispositf datraitenen opfiqubastantroypise B un mayen cdmeutatetr aptiqus 18} leeogénagupy-
coupl eur opt tatpyeontiaue éaptybgidblecauarpalgble dé miriidre produirg e signeltde gortiellorsaue 'péhep- un
coupl age opt Fiwauldwayleghmasaﬂlehvﬂ%d#%rt| rde son canal pr| nci pal vers .son

|
ARl AT ’F'ge'%@s@% ar'f' syepdicatior

ven % Ie deux coupgurs optiques
par | i nt st me{ m P lgr;;atr impulglangeites et waﬂ?fe'daaﬁ'eqtrs%“de
la srie, et F?i"s'gortef'eeuasor 8 Jadi

"We "t rai tenent optique etant

prise au @angh sf@HBldb raitmdRIoPiqBS seiin Pdeihin@ uREcoRGRIRhGHu In@BScoERS enthedun
sortie du di sigmbdéritbe sltiqle eliiie@ErBrancd PlstiiatRings, Rytlstéife taBiBnaiit 1he sEAR)IS Bispositifs
comut &t eur Opé tréitemerd; ditiques!(1D,,1B3Y.£ N0,J Bdifokmesichtnla laG§vehdipdfionettcafatia levepticdlib®2,aU
preal abl e declvaqed dispesithdgiraiteitient aptigue cormmiéraht ddecobiMirs optidues (@ 2A) @2B), |€ddhdl Pincipal-
tique qui y pidydsichanue dispsitifsie traitament aptique stahtcappiéiad candl princigal (141 d'undiispsiiigdd tre- de
traitenent ofsmeciestique adjacehtaparwnretadide tmpe nT, les sokéiersdes digprslifsicomputatedr optiguss
coupl egy s opfaiRias. 1upaant colibis en gardidle 2 Aneuniié de sommstion pptigua (24), legranaux hringia@x
| mpul si on d' efspupias étapirdinepnsionnégret glopantiginnégal'ugemariidse telfetque;lgesartisn désynayens commute ux
sorties opti tieuss optigyepamivent Gefacansensiblemant yimultanée 4 liyniide serprpation M'ynitéde sommation

: o pt i que ser vERtuisantya pignaderpartie optiguansyrchaaye eniide da sigpld'eptréecpiiqya drns lesyitdme dan 30

nal d' ent Hetemes PP‘HH% ce.signgl fle sprle enﬁmnmmwmmwe °P‘F\?ss y S t ene

Somor emani, g, ﬁﬁﬂubﬁe ol LrﬁR& teté o i i.& m%{é ;;?ﬁﬁiaq%

di spositif e raitenent opt | qu corrpr enant s coup eur pt | ques

12B), | e &anahsyswimsas tearbmdni ehtiquéelonta fvéndidatiop @ 6u [k reverdRatioh 3, damy1&jabl chealié disie
et ant coupl | pasitif dectraitément dpiiquie P}, 102.1.4 ¥ 0,0l Intliit deuxpupiuisioptiqies (12A2128) fele G dhaque
opti qu€ adj atenlsiopdientrémontiatecastiraiée dnalepcimpdisions de saiter paaées pardn dinmpe Tt tes ina
comrut at eur spulgidng gantenviyBes a partir d@ ¢Hiaa@|dispositif de diteiupnt optiing vecsxiep bargmutateurs res-
paral | el e A pastifs (18i, 1 &, .d E8ddasane due la sorpie dupyeidnieie fraitement optignecersigie émvp trpindim-et
coupl es et aneulsiinsrepiguesnet sne impulsionyptigueiduditeain iniayp el Imdanndsrest anj corcordanse jog gst
sortieg des Pﬂﬁ%a%mﬂq“?m@ P%!“’Gﬁtsﬂﬂfé@ arrl vent de fagon sen5| bI ement

::”‘;;ta“iﬁsot oAl U o AR B SIS e,
nal ¢ géﬁ a.,.,.m e speraimiifbalorns g %nu.t%td

tel

n

| s systene d §‘f?' t &tmg&el gaot en
n mpulsmnspog ,8: lﬂns stene etra I'que se
rovendgscati on ana quuel chaque coupl eur (12A 128) eat programmabl e de

facon A proOVORpredsdé dedéteation @b banboracesuCtia G cardbnteSentrp Gri sign@l deyiéedpique 8t une ré-
traitenment ofstencpueprédbtermihde, I8 piotéaatontheentint s BiapasiabnsisfahtiaGtiepled it@Bux uhe série de
revendi cat i odispsitife dé traitereré nptiquest(10) corformesictaicunadal evendicatigl ¢ ould a-reysodication§ 2, de
traltement optique (101,102, ... 10m ,nclut deux coupl eurs optiques (12A,
12B) tol e que chaque inpulsion d entree optique eat traitie en deux

I mpul sions de sortie separies par un tenps T, et les im pul sions sont
onvoyees A partir de chaque dispositif de traltenent optique vers des
comut at eurs res- pectifs (1 81, 182, ... 1 8n) de sortb quo la sortie du
systerre de tralterrent opthue con5| ste en un tra| n d |m pul si ons opti ques,

- o,



de tralitment optique eat coupl 6 a un noyen de synchronisatjon aWn de
synchronbser’ | ea i npul siens de sortie avec |ee inpulsions iiaﬂu“wtmmmu ,",
mani Are A dteorminer s'il s'est prBURA¥®5HhBT concordance ou
56 7. Un procede de detection de concordance ou de di scor dance entrée uf '
si gnal d'ent roaaplep ok isétties (21, 244) €. 215)-deé mbyBRECmMIMBtaRie Aptijpss (181618, .| Bysnpamiite
conpronant | esunclispasits de sonsnatibre@4), ssmenetigihditanéeht dansele dispositif decsomenatths fes sorties
di sposi tife deraidleidesmayars copmitaieresoptidud} afincle prioduires sottie samméd qui ast représentative
revendi cat i ori'un corlagefpréétabli des dipbisitifa té toaiterRent dptiques et@e valeurs piiétablies deayil des moyens
sorti ess (211, copmgtateurs, etsutypilieréasortip gfinte détermingt ship séquence ga 4°qn¢e§ ectrés ¢tlaspgyence
18M), en paraIW@P@méem'ﬁPWan%enmweon (24), sonmer si rrultan6rrent
dans l e di |t|f des £3 Sorti aralh ees qs

s nt ¢ srau préalable

0 rﬁva jca
s S %ﬁ*}j@@’%‘%’ﬁ el

et do V& Ieurql
survel i | er ladﬂé Is.&s%f&n%leo pE %‘%‘ieﬁf'a Qme.eemkeawcmﬁ‘ee et

I a sdquence Rfa tedtabile/ Sro&ﬁ]@hneesBmGGI{bﬁQIr rfalduﬁ!ﬂul i&‘“cﬁ‘éc Sditesoo _
procede sel origehd revendi cation 7, conprenant on outre | ea 6tapes con5| stent

a choigir au pr6alable | es rapports de coupl age des coupleurs (12A, 12B) de
chaque di spodintpracéddmelonlatevendisation b ansianed laséqupneaide doniiés d’entrée aptique camiwend gnein
code de sort iséquenddsdse d'impuiionssifepiuiei oplinugs séparées pargdetembeil) dens ausasartie de clibgue
traitement opispesiliédetreitementoptisue covprend ung séde d'impylsigeseptiquoe dejsdriineépasbesrpar e
sorties opti deers T denplenuplchagug soptiapst compgede dunevpieur dersuibreéstabligiin do eliserypsignal
sortiegeopt i faatiefle %&Eﬂ#é'eﬂmv’t"esmﬁﬂﬁeﬂ’%a@!e“’éMW‘SF’%{‘SMFWW“WW
swrveillie a\f@@%ﬁ@ deafagrny s 'é%’!eab?"i" “’“@t r‘Bd'é‘F"P% Y gortie de ﬂ@tﬁmet@m'@m%

ui depend d§°® ang"Elé’P lyant H‘F“e“‘g’ﬁ P a’ un
o 0c6a6 sel o stk 0y e ABEAAY lgmgﬁawél@stazéfagﬁ @ nom-
d' entree optl d@B Lﬁﬁ'@?@@ﬁ? nce codee d'inpul sions d' entr6e

opt i qués  SRPYGRszediNeio Funb GHERBnqle dSkHBRNAIQRINHR!7 & & agli h& 1B mmERA 46 donnée de

di sposi tif deopib adt heheRBiorsyHd loGiEs MBQ&Yf@Mm\!&#en@@ﬂhuﬁs nt SRR BB Shardab. ques
de sortie s6parbes par un tenps T, dans |equel chaque sortie estconparee

Aune val eutt. din peeédéiselpiiuad quislconged demresiendic@ioad 1 510y dans lsquptiasortibalu dispdsitibdectem-
conpar at eur , natien (24) gerarendaine ssiquencecd’ithpigsions optiqnestcumulativet conespardiantd da sdpme déso
di sposﬁ? i f d@orjenries M‘ﬁfﬁde(t%m@topﬁmdﬁo)wHQWW Remprend pmoukre méﬁﬂmdﬂj@s-
r6eal i ser undansejrls premige impuision aitiaus umylative denassoanyalaeprentablis, unddcle un
| ncl uant une "somdes'ﬂvqﬂhpﬁﬂ(%ﬁ) m@suwﬂlwﬁmﬁ@ﬁ!d% WH'E‘E%"“"‘S'E?)’&P'E@W@ 9{9 iy s
T, et dans | &ynesortieingicativedelaconserdane el dv degr tie discordanse selonlavalont dedimprigien yitéy
dltermagn e pXPUPROIYERS bro de dispositife de traitement optiques. 10. Un
procede selon | une quel conque des revendications 7 A 9, dens |equel la
sommat i on de donnee de sortie oet achevee |lorsque tous |lee dispositifs de
tral tenent optiques sont conpl etenent charges. 11. Un procbd6 selon |'une
guel conque des revendications 7 A 10, dens lequel la sortie du dispositif
“somwo mati on (24) conprend une. sequence d'inpul sions optiques cunul atives
correspondent A la some des 30 sortles des dispositifa de
trai bt mentoptiques (10), et |le proceid conprend en outre une ditection de
Pins- tant ob la prem ere inpulsion optique cunul ative di passe une val our
prnbtablie, un decl enchenent d'un noyen de surveillance (25) pour

survei M er |'anplitude de |'inpulsion cunul ative suivante, et |a production
d' une sortie indicative de | a concordance ou du degrl de discordance sel on
|l a valeur de I'l 'npul sion uUWM rieurs nesuree. 35 40 45 50 55

50

55

1"



