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i nscription: "wait @gtgﬁwhr(?;flsgoﬁtgl e _enpty", deslcrl ption: as I?n as no
min™ 1

erromois detected h{nowns,lf&' aregoﬁ%“??f?gl% oA :gfﬂgf’ i 9 ?"rq%@f“at i ve.

-block 52, inscri Qi'rf b solvell insofY nthm

i ncorrect -saml 59, itfe vdRbL6H tRdlincbrrect samples whnEH’IQerBEé’th@Eeandlﬁe Maipry a0 af'erhohhe

interval and the miapmlm tharcbtenat . ﬁan}s thmptdgem/\/el epeated sum of t he

r ecur55| on Tf‘ foventign !&r’@t: ‘W't‘lﬂe 1’?3 uto Iat iogd Be 3’253 A %erz

where Jﬁ{%E Brecbrs a‘if; iﬁ%‘g &%m&fétbii‘gﬁ e @Jc@&? and 10
p=5. brb atmdoihl lre!50s 7 :ﬁlh&@querab&aeésav& @imles] GPihlsSHaly

p05| ti oaectireayro}theemdnlateuWuéb@:amhhrat:m)ted Mumpivarsif this terathe np:lmsmppheifhlm nliﬁtber

pr ecesli Mgf s; ergv b teducsd jncarder ftoeompyte the same me'@bﬂgf npreret sprgpley w@bthts same

enapl er wn
arrpl € E ame (N rval &g éz‘? mallePFS r\ﬁa fﬁg}?ﬁ:% scope ebres{:me
pr ogr anﬁ&.&% 4l iR ﬁ«atm orB 3k .sug Dok
| NCOT I egith thekhatifled ifted elt:m odNi&é oA B t—ﬂEiBg rrftemaarsuoﬁs)m a»ten% iCAOtliMRdd
sanplsg sto e correction of incorrect sampdss obgigitabaudioaf sneechzinrals bitamaytalse be asep fae ekapipie] .

This may continue until a specific maxi muminterval |length is reached. Thi's
maxi mumis attained for exanple in thge case of 16 consecutive errors for
N=512, which corresponds to the period over mhich audi o signals nay be
regarded as stationary -bl ock 53, inscription: "wait.until (§j) j=0, ,
N—l are |n buffer Descrlptlon If 'm N and p are 20 knomn

Y b1 o Y " o o, o - o oy Y a1



rapi d ;manner by reducing the degree of quantization of the sanples. This
may be®achi eved for exanple by shifting the 16-bit nunbers representing the
sanpl e values by a plurality of bits towards the least significant bit It
has been found-that this | ower degree of quantization has a minor influence
on the ultinmately conputed val ues oOEPt Dc146:888r Bdt sanpl es. Thus,
satisfactory L r I . i f sanmpl whgse
Val Uss are. ol dumpressing teratcies n bSRHhobonk ApE sF AU o a3 kel i g 16 e
obt ai ned rap’ngIrIFX.a y not repeating each cal cul ation but by | ooking up the
results, in a ab e in the working store 11, which table contains all

possi bl e résul t® ofeta®tpPoduct *fere]. - block 55, inscription: "compute
[err]. Descrigtbon: by neans of the cal cul ated autocorrelation.35

coef ficients theal@gur.sl, e whkklaf41Cire MeSrebusisd catmiesmput ed by sol ving the
fol |l ow ng syst emspy..nganse tie values bicthe saroplesDatrthe instahtgdr. i t [+ aske fornul a
(16). - blwck 568 isakecerrosttéren: "conpute [err], description: by neans of the
recursion coefficients npw knewn the factors [err] are calculated, these
factors being ghven Ky s '%Lf see formula (17). -block 57,
inscription "conpute syndpome . Subsequently, the conponents [err] of the
vector w arse cal cul ated, which conponents are given by: see fornula (18).
Summation is applied over ap ing_?rval 0,...,N-1 of which the first sanple
So is situated (%5 e ad s B _Sanpphes before the first incorrect
sanple [err] and the kapt Qagpljg,'[érr’] is situated p sanples after the |ast
incorrect ganple St.. -block 58, inscription: "solve mssing sanples"”.
Description: the values of the incorrect sanples [err] are conputed by
solyving the sys(;“em sree=f6r mﬂgd 19).:39, 1 o The system[err] is
sol ved with a program“fory_golpnd™@ $yst em’of’ "m equations wi th m unknowns,
I:f [err] agse consecutive sanples, this systemis a Toeplitz system which
clan be solved by neans of the Levinson algorithm -block 59, the values of
tihe incorrect s(gh'pl esh4 ch were set to zero in the menory 10 are now

repl aced by the_e%ggahgﬁ l[)@;"r =]1;__,§fpt er this programis repeated. 55 The
ijnvention j,s not I'im ted[at,o, J&F exanpl e described in the foregoing. For
exanpl e, the cal cul at ed={+al sles, tmrd’] nmay be enpl oyed for reconputing the
autocorrel ation coefficients r(j), the reconputed val ues now bei ng adopted
for the val ues of the i ncorrect, sanpl es. Subsequently, the part 60 of the
program i ngi cat@d by @ broken Lins, | s,Figerg &, 1.9 repeated It may be
repeated several tinmes. In thinspway a hi gher accuracy of the cal cul ated

val ues can be achi eved. Mreover, if this iterative nethod is applied, the
nunber 60 N of sanples nia¥* be reduced in order to conpute the same number
= of incorregt sagples w.th _é,e e accuracy. ‘Also, this iterative method"
enabl es a far ger nunber pof kecorrect sanples to be corrected within the
sane interval and even within smaller intervals. It will be evident that
wi.thin the sohewe dflitdr0. present invention several devices are possible by
meaws of which the A7 (R of incorrect sanples can be corrected with the
speci fi ed fnterpol ati on met hod based on best-fitting finite recursions. The
invention is not |im {e@ ab.to.t.hdp€orrectionr, Jf [nbbirect sanpl es of

di gital audio or spee¢hlisi gnals, but y al|so be ysed|for exanple 8 EP
0146988 Bl for suppressi-ng scratches on gramophope-rgcordst in which case
t he anal 0g®si gn® obt gi fed fromthe record jmist| B sSanpl ed first. Fornul ae:

5, (1) [err] where: - [err], in mhichl [erf]| ard the recursion
coefficients. - [err] |are the values of the sanplgs-atf the instants j,...,
j-p, and 10 -ej igremd BptBr%erm] (2) Lo [er® 15 p 1 N1
(3) 9err] 20 (4) [err]- i, k=0, 1,... p 25 (5H) Ra=b -

where R= [err] {g Kglags+asQ+...+a,8-,

60 (10) MS=e

— where M=(my) i=0,...N'-p-1
’ =(8,_|+l) i=0, e N'_p_.l
j=0,...N'~1 .
65 j=0,...N'-1

The conputation of the products [err] can be effected in a -



30 o = [err] b= [err] 35 (6) [err] 40 (7)

[err] ihere- | (|-k) 0 p i, k=0, pa45 r(O r(l) ........ r(p-1)
[err] ~r(1) .r(1) 50 (8) 1(p-1) r(p- 2) r(O ap
r(p) 55 (9) [err]’6Q (10) Ms=e -where Me[err] i=0,.... N-p-i =
[err] 1=0, ... -p-1j=0,.. . N-165 j=0,. .. N-19
EP 0146 988 Bl Wnere N =t he nurgpzro 94698®/BF i n the second interval,
[ €T r] =0, fore'}‘lf'g au(r&%; Té’;fci —tBe ‘E’ﬁé htln 'f%catn h%’Of t he recursion
forrrula € f 'sanpl es in the
. t
second in a ewe')gvf,. 1 i':gvxﬂe EJ;‘JJf B s o ekt aiiord, L N
error tahars of the Tecursion forrrul as for the sanples [err] (11) [err]
10 (12  AwiBreae,]G.. . - —enhdTwith §eF & fiv-ir DENg the valigs-qh the efrorterms, of the recursjcer r |
wher e [ dpiulagfer the gampies B -ofvtihe |ncorrect sanpl es at positions [err] in
the second interval B=pefr] i=0 ..., -p-1 20
j=1, ..., N1; ja_{.er_r.] z—apaip wher e Y:[err] k=0,. .. N -1; [err],..., tm
(13) 1o[err] 25 (1MN-p irerr| (15) [err] 30 -where [err] with [err] in
which i, j— .., m-where [err] with [err] 35 in whichi=1,..., m[err] 40
wth [err] ?D _herr] 45 -and where [err] 50 with k= p 0....p
Clerr], for >p and 1<0 (16) Ra=b 55 - wher e [err]=r(j) with
| =(i - 3 =0, —where)-Akilaj+t,— K0, . .. Wp-b=-[r (1), r(2),..., [err] a=[err] where
[err] are the weighting fattor®m 60 (17) [err] 65 wher e k=-p, , 0,... p
and a, =0 for 1>p X541 1.<§e,,.2f_0~here Sy, . . . Suy are the values of the incorrect samples at’
’ positions t;, ...ty in the second ‘interval
B=(ap+l_|) i=0, .auy Nl_p_'1
20 =l N1 =ty .., by
k\/-' — and where y=[S,]" k=0, ...N'~1; k#t;,..., tm
(13)  eTe={y"B'+x"AT{Ax+By)
25 (14)  (ATAMy,=—A"By
- 18} VXqun=w
. 30 — where V=ATA with (ATA); ;=Ay~y in which i, j=1,..., m
N'-1
— where w=(A"B)y with (ATByl,= I Ay Sk
35 k=0
in which i=1,..., m
Kty . . ot

40 with (ATB)l R=M—k

i=1,
. in which {ka&t,,...t,..

45

p
—and where A= I a8,
1=0

50 . k=—p,....0,...p
with {a.=0, for 1>p and I<0
(16) Ra=b
55 — where r,=r(j) with j=(i-k)=0,..., p~1; i, k=1,..., p
b"‘—[r(“ )' r(2)l LR r(p)]T

a=[ay, ... gl

where a, are the weighting factors
60 )

p
(17) A= 2 8@k
=0

65 where k=~p,..., 0,...p and a,=0 for 1>p and I<0
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BP0 146 988 B1 (18) [err] 5 where :1,..., m[err] (19) [err] 10
-'Wnere,,y— [err] with [err] in which i, j=1,.. m[err] 15 -where [err]
are the val ues of the missing sanples (20) [err] 20 -where [err] in
whiech i, k=1,..., p Nethe nunber a ig.the interval 25

p=t he nunber of'sarrpl es in the recﬁ’sﬁo%géﬁ‘uaa [err]=the value of the
[err] sanple in the interval-{err]=the (i, k) the estinmated autocovariance
coefficient -vi®re Je@ByhEn Z/vhhe-ﬁk[err] are the weighting factors of the
recursion formula, and 30 k=0 _where b= [err] in which [err] with i=1, ...
p 35 (21) 5 whb@l k41, - Nywhich [err] has been replaced by [err] where. i, k=1,
p -in which kéi,-K),is an estimator for the [err] autocorrelation

oeffr cient, and 40 -where the vector [err] has been replaced by the
ect or [err] QA r Mye=w (2),..., r(p)] where r(i) is an [err] estimtor for
he autocgrrel a il ei TABLES: 45 TABLE 1: Inscriptions flow
hart Fi gﬁ’re 4 B\'hg%k&g\u);\m@ﬁ (mt) n}?c’rr ption 50 41 "wait for '
nterrupt” 42which i, j= 1,'.'.0utnput/|nput 43 "input error?" 44

tupdate error tabke:=[$b. 60&65 11 EP 0146 988 Bl TABLE 2 Inscriptions

fl ow chart Fi gure 5 Bl oc nsc tion 5 51 "wal t
while errdr tabl?' r#t ) re eva'ues'dt%ﬂ't'sémﬂff\f'ﬂfJ)

Qi O

p(m" 53 "wai t
until [err], j@6. Ra=s\1 are in buffer" 54 "conpute r(j), j=0,..
p" 10 "conpute [err] 56 "conpute
err] 57 "conput e s?nd?‘ghe 58 "sol ve missing sanples" 59
lupdat e tfﬂffer'"'wfg"’g)aT' of correcting erroneous val ues of

sanpl es of an equi di st antl 5 sanpl es si gnal by neans of a recursion fornmula

X Pr essi ng inhehiek ripkepus, sanpl es as a wei ghted sum of the values of a
1uh;ber of N=the number of samples in the interval

p=the number of samples in the recursion formula

S;-«=the value of the (j—k)** sample in the interval

ni=the (i, k) the estimated autocovariance coefficient

— where a,;=[ay, ..., a,]" in which ay, . .. a, are the weighting factors of the recursion formula, and
30 ~ where b=[—r1' or=o —Tp, o]‘

: 1 N-1
in which rg=—— Z §§,. with i=1,...p
N-p j=p

(21)  R.a=b,

35 .

~—in which R, has been replaced by R,=(r{i—k}}x where i, k=1,...p
—in which r{i—k) is an estimator for the (i—k)" autocorrelation coeff‘ cient, and
40 — where the vector b, has been replaced by the vector by=~[r(1), r(2), ..., r(p)]

where r{i) is an i™ estimator for the autocorrelation coefficient.
TABLES:

f ' : _ TABLE 1:
Inscriptions flow chart Figure 4

Block number Inscription

50 <

41 “wait for interrupt’” -
42 “output/input”

43 “input error?”

44 “update error table”

55

60

65

1



T T er T e By the steps of - deriving fromthe?

nunber of- sanpl es having erroneous values a first sanpling interval within
whi ch the sanpl es having erroneous values are situated, -deriving fromthe
nunber of sanpl es having erroneous val ues the nunber of sanpl es whose

val ues are weighted in the recursion formula, 25 -detecting the -
wei ghting factors of the r rsi o nul.a fromthe recursion fornulas with
unknown wei ghting factors f @M@Véﬂ sanples in the first sanpling
interval using the values of the Teaopkes in that interval, a first estimate
bei ng taken for the val ue$soiptivtrefioyaipreSgdrai ng erroneous val ues, -

- det er m ni ng frog)the unber of sa&hes whose val ues are weighted in the -
regursion fornul 'EBhd sanpl i NG A8rval within the first sanpling
interval and w thin ghi ch t hgaie @RI sortadié B@pEr r oneous 30 val ues are
situated, -deriving sstimt eebmpateumsN(fmdrpitnlie sanpl es havi ng erroneous

val-ues fromthe recusion f Gwaitipntit (Gl 130, kn(,’NNH aeiyheffeng factors for a
nunber of sanples i 5 he secco {en 'ér’v%;l 1y ng the values of the correct !}
sdfiples in that intefgval . 2ecompieiJ0d @8 claimed in aim1, characterized:
in that for determ rgzng t he- mtpg{fetsyhgofna'ctors of the 35 wei ght ed sum of the
recursion fornula th8 foll om ﬂpﬂssw@‘carrl ed out: -drawing up a
recursi ons formula f® a nu tefpu §’anp| es within the interval, which

f df sContains a wei ghted sumof the values of a nunber of precedi ng
sarrp the difference between the value of a sanple and the value of the :
wei ght ed\ rdethadxd corgectingmroseas vaiss afsagples pf aneawdistanthy qas'tlle%%m#mfeeabeiifn g taken;
f or arheursion fomaulagxpraseing the grrpRacts mAifses ayypightedsum Aithervalyes ebgpmber efor whi ch
a % &“’@Iﬁ%v.&é%?"ﬁ!a%”"é""%@a \Eﬁ"m WL 1 s S Lkt AL il

dilf §4g, in the interval and the nunber of
sanpl es- dﬁh@iﬁ@ fMazl tHe dumbe otvea:gisléeﬁlavrrrg drheemel\@heeﬂiesmnlber-ofchamhsrwhpwg t he
erroqaluemeqegtyeimves merIgNthr"Whe error terms and over the sanpl es

@5t he aiting 4 R a o s O 25TP
l I

the | "ﬂﬂif;f '?té &:ﬁf’ "'° "Ii’f: i aei‘.hé’d, e T e fenmios

Char aCT—ed'e'teZﬂ iiglfrdmhe n lee tsﬁﬁﬂhﬂwﬁ’tgetv Ges/\@é @bbhﬁg irf !¢ teatisioa ffortnbla avei ght ed

sSum saéonti BEMpliag mtewabmtrhmmtsasaﬂwngsvmmndfmte'q Mé!tcr\ thesampjeshaving pyengousf t he

oo malugeerefaypmma gzﬁoai LS wX er Lés from ttheemregursmn f%rmu Jidn see |
for g {n%wn ?el htin l uﬁr #% %J“ & ﬁ]\l‘zwa b ﬁﬂgbgﬁészo?ﬁte l:(ﬂ'r;c at the
est | f |aU OCOfre ation Coe Iclents are gl ven y. see

f or nul . A fethob as daiffed natleids, ﬂ‘la&dcﬁ!ﬁihdllmthﬁl fat datéimmingéthe whg!rtmgtfmrsz@dhq n t hat

f o5 weghper sumy of the rewﬁlqmbmtda F*vrfOt'anaEFFEﬁ:UP r°é‘1" N coef

val ues —pfiraviy E';t , on __
o R TS, B A A i o
cl ai hd-VvafleBbfth®inc rect@%ﬁhbﬁ@ﬁr&f thé RGmien of 4%&iple§ tl:rr vm&h e mdcatsion dortnblz is
esdbi &a\bﬁ)t‘usbw'fg stibstantisity@qual tochediffayerse bavwédni tbe rembsr af semplesinthe intgrvahand the

mul t fyshdec of pagrplesf whose valugs are 'zﬁfﬁ;
~cont aj * ﬂ‘g %B%%f%?’?’?yégﬁﬁ"g”‘g?g?ﬁ" 'Itfr"Bla?E(‘:%“tefaaed °V€ d"%\samgie%q'dﬁ
chai ma& il Mhederrd? -enérgfPas @ fukdtioh JE bRhI Ak weightihgtfadidt® Toeplitz system
R23=b2 3 A nﬁfﬂo\i@dclhyuemmdforﬂmadaetvmm¢ orthddderideterraibigo theeighti@factors @f A
met hibd waightetl ajmoting reodtsiah frmula dieaysern afaapatiens 19 befsalvedof fedpwt: spafPRte val ue
_ | s a&?ﬂ’ptse'ap'P‘i?P E{% iz YRS R °B™of sanpl es in the recursion formil a.
by

'Aarﬁe d ih tidich &, WhakactérBed MCSY ihg Qetirhdlors Nét theRXlotBHBIBbDEr
,o 5os c@;stsq Becur si on depends on the nunber mof incorrect sarrpl es.

10. A net bnadoamla:ml rred in Qaim9, characterized in that the n'aﬂ
%Euof

nunber FoAdnet %’6‘5"&?"&?’ ized iR jég ?3'; 4 At
| nco ,‘{‘a‘% rel °'° ;t:,:’t? B ':gff SBLTABE ¥ i:g{:ir <F!‘rtz?{)lbns thart

ure &d in Clalm 4 or 5, |cﬁ&€d‘térﬁéd @nhé f&lcaiculating the w&imtatondofl the er r or
't a | %tﬁtﬂﬁ’élﬁhorﬁﬁoeﬁ' cients thé aeutpeftaomuitidlication op(hqjvalusgaf two samples\iglopkedypiin a[ err]
J -0 table, contathingrtbe jppssiplef fegyits of the mump"“‘"{f‘o

7.A m%ﬁﬂev.n .glr(jlauge 4,50r6, char?:cber% téper 1’4%1}& j‘?.ystem Rza-,%! is soi]\'/ted

bin_atgorithm.

syndrbYJ I%e'an?.ﬁ hod as clalmea; ﬁ\l MEmM, SFdrateeriéd iR |tl%‘i a predetermined value is adopted for the

maximum number p of samples in the recursion formula.
. 9. A method as claimed in Claim 1, characterized in that maximum number p of samples of the

recursnon depends on the number m of incorrect samples.
10. A method as claimed in Claim 9, characterized in that the maximum number p of samples increases

65 as a linear function of the number of incorrect sampies.
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upda . | ' OT COTTECtInNg erroneous ?
val ues 3gf sanpl es-.of an equi di stantly sanpl es SI gnal by neans of a A |
recursion formula expressing the erroneous sanples _as a weighted sumof the *
val ues of a number of 20 preceding sanpl es, charact erized by the steps of -

-deriving fromthe nunber of sanples having erro

sanpling interval within whic S S haV|n mﬂ Eﬂﬂ are
situated, -deriving fromthe %&b@r %%@Pes havt ng emnr | ues the
nunber of sanples whose values are wapghsed in the recursion fornula, 25

- detecting the wei ghti ng fa@tsmp&omfflmnhawanmresson formula fromthe

recursion fornmul as nown wei ghtl ng factors for a nunber of sanples

in the first sarmllmﬁ'i?ﬂ usi ng "EFPYOY| ues of the sanples in that .
interval, a first estinmgte bel Aait WHiR brioP kableNGnpdd Ues of the sanples having |
erroneous val ues, - detsrm ni nGeofpowrh mp@mwer of sanpl es whose values are |
wei ghted in the recursﬁ@n f or niWvait untit Egoird. .s aNp! pregnibnfet val within the ‘

first sanpling interval and wi L%F\Q“ﬁﬁf"ch‘%hepsanpl es having erroneous 30
val ué8 are situated, - ;éerl Vi Ngomhie it et aval ues for the sanpl es having
erroneous val ues from tére I eCUrdphmiplte fsprdidthes Wit h known wei ghting factors !
for a nunber of sanpl ess8i n t he"wive anissingrdaewlest! usi ng the val ues of the
correct sanples in that5® nt erv&ypdatg bufferiet hod as claimed in aiml,
chard®tgrized in that for determining the weighting factors of the 35

wei ght ed 'sum of the recursion fornula the follow ng steps are carried out:
- dr awl ng 1.4 méhdd? dorRctiraRrrbMdoliNatues Giisarfiples bt Bieéquitistantyfaipiis Yighdbymédng of
interva recwmrcfnrniuber mreaﬂnmqhe alrrtmyo'@ smtp lgh acaiweightechsum weth@e of pfiumbenofber

of prz% nvn n #sa ?e ha § 0 svalt saty% a || erv; Fmﬁln hlcrard the
value qf, ,%eu rgLsamplest ﬁéﬁé‘é’l& A e T S e

estimate eﬂﬁng & .arth Rlimbdn @f Yanpi&ha gbh&ebﬁmmaee@{e r&mJ 6Ssafiplds WhBsenunber
of sanpiaes frerweightedhin aher ecarsien émmbler nul a i s 40 drawn up being substantially

equaksto t‘ﬁ@tqﬁ?"fgftbﬁ weighting tectaesefithe F?é“"PI'BMS’éP“'@Jf""'B caesiop formijas W'm usknain and

the nurh into 9@'?@1 §§ ek W&Lﬁ%“ﬁ’% s&?ﬁ mf LS iee vayea i bereomits
- det er M NN\ iding o 16 RGERY Vallie} Bre wARShEH lifdihe réchidion fthuia e aged
over trbacdﬁaam;mag Intbr\iathmeﬁl’éﬁlampl&@d\terﬁél &idﬁnﬁlim@udhm& s@inples haRing bgldhedss a

functe mlues‘ze@aggtm tege wei ghti ng I;'aq:cl%}a;'),rns 'f%'?eﬁi'sn : A n?é%%d gsmmrgagted in
d 1 rivi g ! i ’ r
"t L f‘°is.ﬁ°éaf‘a'eﬂ‘r' kg iR S

of the
sol ved of af E Ee&lﬁgcldirﬁ&i ih @lalthl h Zhérdéerized i thal ok a&&d\.rmgtae;cag:ﬂinbtf&mw&w of
t he Borweigtgaicsuhooihthé aecti@ibh .forula/thentdlibeitg ateps @i camidd iont: Cl al m 3,

char act er —z®&rawipg up har@cwse‘smw?atoopswmpr of jrampligy witkjp r“tﬂ ater\@h “@Gh formula

coef fi c‘i°é frgay P'S"" values T%f ding:samples, the %":';. % 8ValYe Cl ai m
- { r e b
,tafeh%r%?‘eﬁsrusz& a.ﬁbot'ba?sg i?si‘éﬁ'ecﬁbﬂn.ln B of D °¢3?05$.fcﬁ & Sechfaion Fort ufé".i ;
aut OG@I‘draMﬁI;i bRihg euttahiially eqifaRo tha Qiffé@hde®etwaén thé) mmmﬁf ls@fiplédiethe MSdeval datheM t h a

| ower dag)beeofoéamlsamhpmtalm atehweightérincthe welghtddguree of quanti zation of the
sanpl esPteN I9‘9‘51“B"“%M‘PEP'FRS‘&’%?’E?F%“H‘EQI‘°|“PF arPLiprRsAnd pveragedqyanthe sapples idhe
that fo E: i JrJaF Gerdy P4 a%&&%&%% s coefficients
the resul b Dietho lfei@faélnﬁ)ﬂo "a%etew EHatAbr detbbnibi @ighfing fedreer UD i N
a t abl ethewwigiaedisu ftﬂ‘ee'quMIfb)‘hmwrtHssyhfbm obéqubtives i Hetsbipéd of siteifom: seé.foraufet hod
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0146988 Bl 16. Verfahren nach; Anspruch 15, dadur maihnet, daB die -
Rekur si onsfornel n.das System der Rekursi onstlﬂ“ﬂ}ﬂl@ﬁiﬁmﬂmﬁgender Form
bi‘l den: MS=e 5 -worin M=(m1)i=0,. .. N-p-1 r wO,s . N-p-1j=0,.
... N- 1 ]=0,. .... N-1EPoQ 1461988 B1Anzahl der Abtastproben im
zwei ten I1Qt\;ervall au'pig\ a, :t(‘) i ; nn i cO und id>_p lo ao=1, a, ...
ap=di eﬂﬁﬁ%ﬁg@'é%mk wﬁgg Eor PenBrIShng fizf i Rekprsionsfermely des fysigm der ' SN- 1
)T ist, wober So .. S eare rte der Abtastproben in zweiten Intervall
sind, und - worin e=(ep, ep+l ... @f$=el )T ist, wobei ep ... eN., die
Verté& der Fehlerglieder der Rekursionsforneln fO die Abtastproben Sp ...
SN-i si nd;weH WA 'd‘fgse N’ ’si"é‘ﬁq-w’!fg-i-r“,'efnb Syst em f ol gender Form

! _ =00 ON =T j=0,...N" )
ungeset ZtwortXy BiisCAnzil ldbd \attad st Bbeh) ifm zwelterOntervan uli - P~ 1 20
m X=(Sti,... &0 isto¥eni i<8 dad [Sp, St, . gl e rte der unrichtigen Abtastproben
an den Stel | en=1 3 ...a,-din Bewertumgsiaktareh rdee Ralatsionsforned) sindind wWori n B=(ap+_,)
i =0, ... N WingS=(Sex .. Sy igt wpbei Sy - a5 die Wartg der Aqtastprobpr-ingjvaite irdervall sk - 1 und

2
k~t, .‘f".d_t ' 17, Verfahye . Anspruch 16, dur ch kennzei chnet ,
daB i ek ﬁ&%&?@y&? m"f.aﬁ Q’s‘,,g.‘? ( za_f%;,-@;iem n"é" R e e oo
bet rief f € nokniedstSysibprvahein dine Systesy fo@bhde EdF igdsaFehl erenergie in eine
d ei chung fol gender Form ungesetzt wird: 30 :
ee=(yTBT+XTAT) (AX+By) worin der VeR¥tf¥=gni, fOr den die Fehl erenergie

m ni mal Ls@uri,pug(gp..d_glig@ngpNF_cy_r{eI gegeben wird: (ATA)xm,=-ATBy 35 18.
Verbahren nach Ansprughi,ls, mdadurch gekennzei chnet, daB der Vektor xm

dur ch Auf| 6surifudesShDIveendan - Sy&t ens berechnet wird: Vx. 1. =w 40 -worin
VEATA i stdie ‘O(Htfgﬁ’ef ,A'gt_*\y' fn-Aptagtprobestan deprStellen t .j 3 im zweitan Itervall gind.i n W=( ATB) y
mt N- 1 "T45%Wern “%A BT NZPALL: kSk met i =1,..., mk=0 kt... tm wobei
(A" B, K=Xt UnikworfaQy=(S,J" k=0WOREL1 itind kett, . i) iid., .. tm sind, p -und worin Ak=

| aj a, +k11. Yerfahvanlrath Afspruch 16, dadurch gekennzeichnet, 3R \WiHdiife Yes-SPstems AkBy<e die &, =0

i st, fqﬁcm;& farndie Gibgy di¢ ihetreffemden\Abtdstoingbem imaotervalh gpmittelte Befbleretiargier iaheine
gekenrPUsupg, frlgender fFopm umgpsetzt Wirdyen Abt ast proben zu 60 auf ei nander

fol genden Zeitpunkten t, ....tg, kil e das System Vxmin=w mt Hilfe
desg(FLevi nson- Al gorithnus auf geeﬁ_@gtE +\f\neﬂ$ @&%8}1 Ver f ahren nach ei nem oder
mehr everindier Vektor angeiie detedie Aaiggenardie mirdaalustc Burge fokjandecF il afegebida vikdaLs

Ver fahren weni gstens ei nmal w edegfholt wrd, wobei die Bewertungsfaktoren

der ;@am besten geei gneten Rekusi APmereP Blus den Verten der richtungen
Abt ast pr ¢d) QBrfdhhen! mabieANBlukh ¥7) dadifdh gdbdnhRRNALR dal §erl'%r<t'oppn:[.":j£?cﬂ A}?@&Lu% hesHi I T e
en.

des Vdolgenkere SpstemipOismachedt Zdi@n  Abt ast pr oben ber echnet wer

_ _ VXmin=wW
40 —worin V=AA ist, wobei (ATA); ;=Ay—y, ist,
worin i, j=1...m ist,
— worin w=(ATB)y mit
P N'—1
.\/45 (ATBY)|= z Agl_ksk met i=1, 11 ]
: k=0
kty, . ..ty .
WObei (ATB,Lk:At]-k, -
50 wobei i=1...m

k#t, ...ty sind,

p
—und worin A= I aa,., ist, wobei
55. =0

wobei k=-p..., 0,...p
9. Vert. ha,=0 ist, fiir I>p und 1<0 sind.
19. Verfahren nach Anspruch 18, dadurch gekennzeichnet, daB die unrichtigen Abtastproben zu
60 aufelqander folgenden Zeitpunkten t, .. ..t, auftreten und das System Vixp,,=w mit Hilfe despLevinson-
Algorithmus aufgeldst wird.

" 20. Verfahren nach _einem oder mehreren der vorangehenden Anspriiche, dadurch gekennzeichnet,
daB_ das Verfahrep wenigstens einmal wiederholt wird, wobei die Bewertungsfaktoren der am besten
geeigneten Rekuslo_nsfc_trmel aus den Werten der richtungen Abtastproben im Intervall und den Werten der

65 unrichtigen und mit Hilfe des Verfahrens abgeschitzten Abtastproben berechnet werden.
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EHED146 988 Bl 21. Anordnung zur Verwirklichung des Verfahrens nach
Angprych 1,. dadurch gekennzei chnet, daB sie folgende Mttel enthalt: -

Ei. ngaﬁi’)smttel zum Ei ngeben der Verte der Abt ast proben des abget ast et en
Signals, - Detektormttel zum Detektieren unrichtiger Abtastproben, 5 -
Mttel zum Ableiten elnes ersten Agfa in demsich die

Abt ast proben mt fehlerhaften Wert ?e*ﬂﬁgg\r#a a s der Anzahl von

Abt ast proben it Alf%dlnueg ha Versvirkidburigales VerM"lanseiaclemAbﬁ tidbdiichdekenAdeicarick, dudsle
Abt ast pr obeFPgea o)\gpthalt: j n der Rekursi ons& prob ewogen werden, aus der

Anzahl von Abt_aﬂeﬂmﬁ;,% nﬁfqﬁr‘g FeRIbORER L ST ron clr
Bewer t ungsf akt-omnitel dgth éitﬁe@f% éﬂrMStuﬁél'sallngn %%?E‘chﬁ HQ%iaQ{p%LrpmmféhI&I%ﬂen
unbekannt enV\DeembeﬂmgsfaakUerMam @n BbtagprAbenahit fahtithaAli We ke, Oben 1 m ersten

Abt asti nterval ali @pn Wﬁtr@mrdeﬁ@t‘fa@:{em ey @pkursipngioasst gewogen

e o e e

tastint ervaMIeSdmg‘da-rvsérerMe aﬁj‘rduaﬁ wdie%brh Intéria faf SO Rrte
it fehi er hdén Abtastsoben mittshierhditan, Werten auifgestelit abild, von Abt ast r oben deren

Vérte in d ehy es tagti alls jp eysten Apmma@, [nghm sich die
abgeschat zt Yo N%,ﬁ; S'Eﬁ'égn %Qgr‘?grst%wgg@ m@ﬁ‘fhé?ﬂhﬂtéﬁﬁp'&'lfg gResn Werte in der
Rekur si onsf or neMitel AmbD akigitit suyeBaNREd Weas f KR Abaliprobéil Rt ARBAHen’ 385 den
Abt ast pr obeRekursionsteinebmmitrdekanutah |Beuértuhbsfélmj‘rm3ﬂd &hg Ahedhl V@i RBtasiprobenl iehivieiion)

Abt ast probeW‘qfY'F"di"ESé’ﬁ'i‘MeML@E\ﬂat Werte, dey rich, teraber fin Qlaﬁvmﬁlne bamdder

ert e varghot S s '@e‘f‘v’ Eﬁ,m&m@mﬁ;ﬁé’m o cacl,

emertungsfakt-ewmreufmnge nEi eéremokomdaa&kbarmmem ttel n zum Berechnen der

ut gkorrel ati onskoef fi zi ent en: - 1
er(Jz):- I Sk Sk +; NkOvvorlanil k)=O... pund i, k=0. p sind,
-M#%tel zum Aufl osen des Sy$(§)ems ,_Rastg wor i n rl, k= r(J) |st '35

bEIj—(I k)=O ... p-1, i, k=1 ... m ko[ i, r(2)...r(p)JTa[a|
api T, worin a, di e Bewertungsfaktoren sind. * 40 23. Anordnung nach
Anspruch 22“"°’(‘Jh ng Wg%‘ﬁ' nel singlaB' di eM ttel zum Berechnen der
Aut okor r éPat i onSESerY™ ?f’ sf°f"§1 zum Reduzi eren des

"Quant i si erungsgr ades der Werte der Abtastgagegben enthalten. 24. Anordnung
nach Anspruch 22, dadurch gekennzei chnet, daB die Mttel zum Berechnen der
Aut okorrel ati Gnwaefliffﬂ E'nten Mttel zum Bestimren des Produkts der Werte
von zwei JAbt astﬂf"??b "'4‘ i tRet s einer Tabelle nit nogl i chen Werten di eses
Produkt s ent hal pengig sz AggEnung nach Anspruch 22, 23, oder 24, dadurch
gekennzei chnet , a€faB. chE Mttel zum Auflosen des Systems Ra=b den

Levi nson- Dur bi nWM"gerde Hmum*QMand 26. Anordnung nach, ei nem oder o
mehr er'en 4€Ie£ %‘ Tmes 1"“ 5" 2%!&1?&%;?"’3, g@k’é"ﬁ'ﬁ'fﬁt - 9@ cdlie MitteBzim dBefedinge e
Mttel enthpdfcnrin emhal T"el Qﬂm"ﬁér AIER" o RHIWRPufgsatades dey Werte ger
1 0 55 worin l¢z- fnordnung aoh Ansprubt @2, adbdholl GEkehrizBichHat! dhi QieS MRt zm%ereMnBﬁ Qbr
zum Ber ec hnAutolgseelatiunsiabifiderten\Mitlel fifflh Bestimmen des Produkts der Werte vor/\&wek Abfastproben
At -k Sk |4st'“"“.;5 ¢inepf#pelle mit mos"e'm' @Verten dieses Rrpduktsjenthalten. . m und k~t j

N\ Anord 2 23, r 24, dadurch gekennzeichnet, daB die Mittel zum Aufidsen
t,. sind. 1Jes Systems fzﬂ'&qaﬁﬂ Le so rbm jl’\?gonthmus enthalten. .

26. Anordnung nach einem oder mehreren der Anspriiche 21 bis 25, dadurch gekennzeichnet, daB sie

folgende Mittel enthiit: «
50 — Mittel zum Berechnen der Anzahlen: “
) p
» A= Z &by
=0

55
worin k=—p..., 0,...p und a=0 fir I>p und 1<0 sind, und
— Mittel zum Berechnen der Anzahlen:

N’—1
60 w=(ATBy)= I Ay-«S, ist,
. k=0
K#ty, . . . tm _
&5 worin'i=1 ...Mm und k#t,...t, sind. -

7 (W



EP 0146 988 B1. * Cc M S * 27. Anordnung nach: =g
Anspruch 26, dadurch gekennzoi chnet, daB sie weiter—M™ [[el zum Aufl osen des-T -
f ol gedden Systens enthalt: VXm n= W5 - worin V=ATA i st :

(ATA),j=At,-tj isty, worni, j=1 ... m- und wori m m Tm! “tJnTrst
worin Stl1 ... St. die Wert e der fohl enden Abtast .
Anor dnung nach Anmspruch 27, i El'delnmsaa B1St m auf'ei nanderfol gende

Abt ast b d, d d h _gek h t q
Systa ergorl Sézgﬁu‘iés%n& urgrﬂgm %Q’S%Zg S nezelt:h ﬁ? E l??le wgzbe ‘V&ﬁ! gl{%@“r%gén%gn €s

W eder geben 0 gl tal er nformation von ei nem Trager, insbesondere von einem .
opti sch | esbaren Aufzei chnungstragevswawf demdigitale Information in Form, .
optisth detektier tparer Cebi et e abgewechselt mt Zw schengebi et en :
gespei chertworiag “‘\ﬁ wabely AiAdat Bhnet, daB das Gerat mt einer 15

Anor dnung_n ggﬁ,oﬁhr}e“r‘n[g er sjiphger en der vorangehenden Ansprache 21 bis 28
ver sehen | Sforin SRV EI8Y| 8id (WeeSded fehienaanesiastmatien [sidCOr r ect i on de vaI eurs

er ronées 2#. Sudvdnung h#cbrwsrdm!lrﬂsn derh - ecﬁmaﬂwqiﬂah@ﬁﬁ%'gwef%@&ﬁ’

al de 9&‘90 mmm ﬁ? %QE\Z%W%P ;?F ?c?r‘natl n Vi l'l elne "‘ ¢€::, %g_rilgji 'I;% ﬁg& ComTe

une SO ar n P [dSteiticfaR BlSte

cara itS4viseh &ﬁet&ﬁg sp |éhedfi§’tldé8ﬁ|’cl0§e nrﬁ&éﬁnbﬂ’ dallId43s0GEpdt anit einer
d' ec hamnbddhmrQSnapm eimemtcaat melgsren abrevarangehendencnspdichen2ipbie 38 wersqtien st nt er val | e
d' echantil |l onnage ‘dans | equel sont situes |les echantillons présentant des

val eur ?'8#' g | a derivation A partir du nonbre d' echantillons

present ani FRBdé/ due W Sorraétion 116 R8ledls! eneriEly @échbntilfoscdi@méigrial edhsntitlonét del fagon

val eys séqmasmntpe Iﬂdee‘ d'ere foanute degédugente b@rmnrlmhmﬂme errorjég cofepeung se@Meon des

coef f i @ 4 09' wagr%wrgéﬂ éq E'% ﬁt ?;rga Retlen fhpg 5'1&
f le g G taROBA o Rlns Gltohdds ONNUS
UU N Notjy fc t:‘t?ﬁ g % JE aﬁtllﬁﬁﬁe Wé@intl:inﬂtdgi’:éVﬁia ure edor{aésh&mtnginbﬁn nage

' gk dﬁé ﬁkisﬁlldhaldahtrms ebarre bbndéiées“laardam&:rmolb derréaurrerde| €, une pr em ere
vaI eur esti Iaréeeretéramn egsmm P@S’ﬁ@&?’é@ﬁls fcrtg'es'e e f?&‘r'r'f £q "ﬁrb DoEmt IOFE
res
\éalegﬁgézﬁ? 8 glrvél@éia angllog g%é e% ggg vf‘rﬁ' é! éa::ﬁﬁﬁrté‘g‘aggut une remiére
recurjfence %’ﬂ] nﬁﬁﬁt ah?tﬁ BhMﬁi:rbG ééhaﬁlﬁlhﬂsﬂldn{ |Iamwgeoutamdérées mhetaIfmnuIe
i nt er valelrécudteree dan secohdinteagtie ou@mmﬂle'qlaed dag latpregiienintervallesiéchantiionnage 9prs

pr esentleayel spotsitugs E’a eshaer*'!oa ?Se'“a“ e{AlquiEy e estineos &our
des cohgprid e e A
r €CUlL Eahs Ile ﬁa.&eo Jaﬁhﬁ rHe§ é niflRRE] Egrivkts Qjanscail iHi&GvaneUr un no rrbr e

d' echant i |zJ %EédBEeldﬁﬂtSrdvmditﬂﬁm’lﬂ dardcrériséaérl ee gud paurHéteduiserylas gonfiiviedssde
echanti dohdﬁwloocderle@izrsmel am-sdecé@tder lmf@rnvul qeefécwenqﬁr e ages, suivantes:

r evendi cati \@tpblissep GH’ : aél o _
pondeg |§f§£ﬁc§l§mﬁ° '%';EA%E% ﬁ“éaﬂr%?%‘f?e erarpa e naﬁ&ﬁgngﬁﬁ‘gﬁﬁgg rﬁﬁlzbfc e }

es el abfte PéHedr ihé premidrd veleabbdtisfée Bﬁﬂi prde po\e I§sO/aletids desléchuraitionsremoods @odeur un
_nonbr e sbmbedidiéchartilaspoadiesiuéls estbtablieaint formiile dertéicerrence étant pratiquementrfigals 8 iare '
ponder ediffédense vureéqnombep qﬁ?hﬁ%%veaw intanaiie 19 nombrastdchangligne dont eg vajeyrs sont |

e d'e

di\i# er eRROQE tﬂ:%s r%&bé%ﬂ&ddé&t%ﬂx Stmdsr ofRUCH corfdfubt I§rﬂW§ﬁne
ponde? e&s%@ﬂ,"ﬁ,gg“s erreur, une prem ere val eur
esti nee et-aminirisdr Yangogie! Id'el'reu‘f enafoﬁntibls del elsacerc Idesrnqeffblgns derppm&@somt | e nonbre

d' echantr |3} Bracsdp selen lacrevan éicgwes?twe% B‘P?‘éﬂsér?écF ?rﬂg‘ﬂ rpiper l¢ £ @"'Gﬂ*‘ant
IOratr ﬂf:}:#‘ I':bn:z 1 fnzg mé E tr‘r, a 1Ol

i nt? &ldﬂol &3 Qﬁ@ e Qié queBis Us’lﬂnﬁt&:& Wﬂtle to er ees
dans I adslﬁmelﬁm hﬁ@onnéhSpar - det ermnation de |'energie erreur
coLrespf)lngggrv;;g:ﬁﬂ:m;;errﬁb d' errour4 Satr constrrg;réuzagt | a m)%‘enr;e desFs A"es
echant i o gelgn
Fonc ol 3% Eﬁm T e e T HOR ] on P gt
revendi Ca blorf 1a ﬁeéraré&tﬁhmsa: a&aﬁaémenpeuue daire:ramraeés ¢stimaeas fdeci ent
de pondedefiiciests d'ditodotrélatiamyiie résokat d'usemultiplicatioh desmaleers de deux échantilionssst ¢her<=§é/st eme
d' equat dqrn UA tatdeng pdntenant: les gésyltaty 6?%?\9'93 \9'5 lg multiplication,, ) H%% 0) .
par uM Gée'%}ég Ef;ecjgggw%oﬁg “é(}sc?er" F 349 §r°¥iTe feﬂljﬁz ’Z ‘F?rocede
sel on l dicstoR G| &irdchRsédh &Cquiliie vhIas PsalabRMbRWstRriNed est ©
coeffi Cb&fa{ee oaful'b%ﬁibf Slim&llp & 6dhantliondxms aformuleide récarréroe.nul e ﬂ?). 5.
Procede sed Procdda seler ipmelienditation 1, 3anactérisé et o8 guetle nombre maximel ydiéchpatiienscdglit ul er
| es esst rémerrence déngodfu nersbrsgn disghantillone AFRNé” aut ocorrel ati on, |es val eurs des
6chantillons sont decrites A un degre de quantisation |nf6r| eur au degre de
guanti sation reel des echantillons. 88 Procede solon |la revendication 4 ou
5, caracterise en ce quo pour calculer les estinmateurs des coefficients :
d"autocorrelation, le resultat d une nultiplication des val ours de deux 5
echantrllons est cherche dans un tabl eau contenant Ies resultats possrbles

o, -~ 1 o - o

1 SOU



: rone
10. Proc6d6 selon la revendication 9, caract6rise en ce que | e nonbre-

i e p d' 6chantillons augnente suivant une fonctl gﬁlﬂonbre
d.-..aechantl |l ohs erron.s. 11. Proced6 selon Ha reven | jmm \ml toérise
en ce quo le signal est un signal_audio qui est echantid| dne"A 8ne*
f£6quence d' environ 44,1-kHz et ER Qéﬁ&&!ﬁ] Bhire | e nonbre naxi mal p
df6chant i | | a§1prsl8dd selon la rbvendibitibh BEQFRIAES b cdQUEDIE oMb rﬁ&hﬁéitf rERRRASRNS
er est dosugments B@ivand 3R Bonctiod. linEYie cixCHbntbed dechbatilbeverdécat i on 1, caracteri se
oh ce que | @&1. mpbdéaswndbemmatlm tmsarm'sre eh cevey/lg|signalcosbun sighabeydi a SZlf)ar I
intere m ghanti j{lﬁ,ﬂ qug Gh‘g' t| 2 dgrglgdﬂmr"a_, ERAlP &'4¢hpesitlons

Ia recurr Oé"r é&/& o o &éﬁron s‘l Hlen ﬁﬁd‘éﬂuaﬁﬂiﬁ%s H&@Nall

caractri sé
f-anction dst aﬁbfm.ﬁéep Ue RSMIBIE @n B'6€hamBIBAYErdnk&NS erron ts. 00 . Proce
Selon |'s revuzrfdcéds seton Ii&vemmt@r ¢amtéusé erleceqme ld @nmrgNaIIecmwlanﬂ ala;nganal
audi o U|s“!¥§!t ‘E@Hgmt'?ﬂ I"!?ﬁr'éeeé“| nofe ™ d flons ereong QF :
el et o eplET e R e e t% afe iy .J'Ie :@T;‘I‘mﬁﬁ:‘e
d' echant i goac“eeég i HNRE odrsHEs é’a sne de
revendi c at [ omsprqaédamdnenhwe fes révehdicatibiis pseeduntee,ea-quénsp enide g8 bouimstu mlefigs waldusur S
des chantdeblédmtlltws erends,, Orbﬂfeetfl# @etéme# Ssvama es suij vantes: - dans l e
prem erf l eqlg?l Si ulétaa%ofn:% r{: Gfég Bwﬁloﬁﬁ a 'é‘omg{Lﬂ
dnter mi ney @jﬂ i .3"#3 '?"“ Ghubiohth s i W e el iy ariord
NI NS NoNghéhtiflortst ERILAU mhERSuntr@a breaﬂscm ing éghl S vidRibrd d' &nm.ntﬁ.eaadsaa fBﬁn’UIE.Hee de
I ecur r encrécuanesdst aprés Ipldenieeécmmtﬂamerrbdéon erron| et dont |e dernier
“echant izp| on—eRauray ’I'QIES laqﬁchﬂ%sgpar{; éé'!?ﬁ%”?f‘leﬂ? qwd ofly camprigdegaraier
d' ec hant I‘I"f‘m‘fgtl'?rﬁj‘% ﬁésﬁeul"ﬁf"ﬁdw@"’ efﬁr '3°‘HE?P?° est gaplie, FYPG oS GRUHRT Bon
' er ron — IéndrgieO8trrédt cHRMitUEnt! BSmé&yeAmd H&Q GéhantloRAbitiqlestibh RBATRErvalle et
' ant i | |&&eﬁbﬁmt’ ayxUtsames ai'epleurydes Fompiules de aédierente @st ditdnaimée kf, on dans | e
_ deUX| [z i nt-eley vdldues estimédsoiemdthantiions erranés eont détergyinéeq pdsImieimiseicidnerpiesi'erreur
coeffici eMivantaine Jenctian desi viputsdeg sehsatilions eropds oi'e ' erreur consoitudnt |a
moyenne des 16.cinanddé deloniis revendigativni 16, ratiatisé| enjca nes lesiformules de récugrence constitue le
corr esponﬂé’ﬁl“e&&ﬂ" 'efrsrﬂ?g gﬁ"gafaf e: YOt Imfprepule (191 stog Sytame fisktrangiorms en un
deeer msne¥=@Me dEE'aa orme \vaig 13, '8 eseint es des pchanti || ons errones sont
det er mi ni es 1peRrogédéiselprs day v efu'r?e# i 16, qaraqtérisé;en g aug {éayshi %I'i ;5919 (egreur
val eurs dgo8stEvaRLIAmoyengR des dmté'g fgq"eﬁwaew@"éw&!ﬁeﬁ‘ R Py AR
caracteri é"e' ﬁgaf s('f, Pl Ve recurrence conseitue |d systene
d' : quatss Ofkms dﬁuélﬂqwRrédamQ,...ﬂﬁodraeq‘uurIrmergmcu'drrehreesi atifinble eétldb)mebarce syseene .
est t r ansf or mevabmia dorm@leyidéire de |a forne voir |la fornule ') Proc6d6
solon la r &r?mcé#tsp'eh'aiwenwf'%tweﬁarag*é"s@ﬁ" geauef vecteyr Xy ?’IfHéBHd?“b‘“” du
snergl e W 1a GRS |t|§;ent | a moyenne des echantillons en questjon dans

1 Tint ely al | gg. @%cé&é 5208 IdevERBication 18, &rﬁl@érﬁﬂerﬁ&%b@ﬁ?éoﬁlﬁ!ﬂﬁnﬁrmﬁ@ sbrit GitusgBiags on
de | a f or fitinehty eucteskits €,0r. m.IIeUIe(sics&)de Sh.Sanest Irgsquall Faide| de Katwotitbone deAlevinsopour
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