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Pescription
FIELD OF THE INVENTION

[0001] The Inventlon relates generally to speech cod-
Ing and, more paricularly; to adapting the coding of &
speéch signal te local characteristics of the speach sig-
nal,

BACKGROUND OF THE INVENTION

[a002] Most conventional speech coders apply the
same coding method regardiess of the local character
of the speech segment to be encoded. It Is, howsver,
tecoghized that enhanced quallly can be achlevad ifthe
coting method Is changed, or adapted, according te the
local character of the speech, Such adaptive methods
are commonly based or some form of classification of
a glven speech segment, which classification Is used to
select ona of several coding modes (mulfl-mode cod-
ing), Such technlgues are especlally useful when there
Is background nolse which, In order to obtain a natural
sounding reproduction thersof, requires coding ap-
proaches that differ from the coding technique generally
applled to the speach signal tself.

[e003} One disadvantage assoclated wlth the afore-
mentionad classification schemes is that they are some-
what rigld; glving rise to the danger of mis-classlfying a
given speach segment and, as a result, selecting an Im-
proper coding mode for that segment, The Improper
coding mode typloally results in severe degradation in
the resulting coded speech signal. The classificatlon ap-
proach thus disadvantageousiy limlts the performance
of the speech coder.

[0004] A well-known technique in multi-mode coding
Is to peffofm a closed-loop mode daclston where the
cotler {ries all modes and decldes on the best aceording
to some criterion. This alieviates the mis-classification
problemto some extent, but |t Is a problemtoind a good
criterlon for such & scheme. It1s, as Is also the case for
aforementioned classllcatlon schemes, necessary to
transmit infermation (l.e., send overhead bits from the
trahsmitter's encoder through the comimunication chan-
nel fo the receiver's deceder) desciibing which mode s
chosen. This restricts the number of coding modes In
practice,

[0D05}  [tis therefore deslrable to perimita speech cod-
Ing {encodlng or decoding) procedure to be changed or
adapted based on the local character of the speech with-
out the severe degradatlons assoclated with the afore-
mentioned conventional classiiication approaches and
without requiting transmisslon of overhaad bis to de-
scrlbe the sslected adapiation,

{0008] According to the prasent Invention as claimed
In claime 1-54, & speech coding (encoding or decoding)
pracedure cin be adapted without Hgid classifications
and the attefidant riak of severe degradation of the cod-
ad epeecly/signal, and wilhout requlring transmisslon of
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ovethead bits lo describe the selected adaptation. The
adaptalion is based on parameters slregdy existing in
the coder (encoder or decoder) and thefeforé no extra
Information has to be ransrmitted to describe the adap-
tation, This makes possible a complately soft adaptation
scheme where an Infinlte number of modifications of the
ceding (encoding or decoding) method Is possible. Fur-
thermore, the adaptation Is based on the coder's char-
acterlzatlon of the signal and the adaptation |s made ac-
cording to how well the basle coding approach works for
a certaln spaach segment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIGURE 1 Is a block diagram which illustrates gen-
grally a softly adaptive speech encoding scheme
according to the Invention.

FIGURE 1A llluskvates the arrangement of FIGURE
1 in grester detall,

FIGURE 2 llustrates In greater detall the arrange-
ment of FIGURE 1A,

FIGURE 3 Hlustrates the multi-level code modifler
of FIGURES 2 and 21 In more detall.

FIGURE 4 Qllustrates one example of the soffly
adaptive controller of FIGURES 2 and 21,
FIGURE 5 s a flow diagram which lllustrates the
operation of the soffly adaptive controller of FIG-
URE 4,

FIGURE 8 illustrates dlsgrammatically an antl
sparseness flller according to the Invention which
may be provided as one of the modifler levels In the
multi-level cods modifier of FIGURE 3.

FIGURES 7-11 illustrate graphically the operatlon
of an antl-sparsensss filtsr of thie type lllustrated In
FIGURE 8,

FIGURE 12-716 illustrate graphically the operation
of an anti-sparseness fliter of the type illustrated In
FIGURE & and at a reletively lower level of anti-
spateness operation than the antl-spareness filter
of FIGURES 7-11.

FIGURE 17 iMlustrates a pertinent portlon of another
speech coding arrangement according to the tnven-
flon,

FIGURE 18llluskrates a pertinent portlon of a further
speech coding arrangement according to the Inven-
tion,

FIGURE 19 illusirates a modification applleable to
the speech coding arrangements of FIGURES 2,17
and 21,

FIGURE 20 s ablock dlagram which lllustrates gen-
erally a soffly adaptive speech decoding scheme
aceording to the Inventlon.

FIGURE 20A lllustrates the arrangement of FIG-
URE 20 In greater detail.

FIGURE 21 lllustrates in greater the detall the ar-
rangement of FIGURE 20A.
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taty progessorin combination with. additional exlernal
lroultry sonnested thereto,

(0o40] Afhough exemplary embodiingnts of the.
préeent Invenitlan figde bdei desoiibad shove In detal,
1hia doss not imit the seape af the Inventlon as définad
by the .appendsd olaime, whioh can be pracilieed-In g
“varfety of smbgdiente,

Glaimis:

1

A spabch ehegiing apparatiisfor produting gbnd-

B teprdaantatlon of an iloinal diieagli slgnal, dorps

PHielng:

arcinputfor ragalving the erlginalspaechaignal;
an outputfon providing seld ogded representa:
tlon af sald-onglial spsech glgnal;

e-éuder (1] coupled betyedr.sald Jiput ane
sald dutput for seleclively performing on the
orjginalspeach signal elther a soding:aperatipn
of an edaptationafsald oding opetalion topyo-
flugg saldl.zoded representation; and-vharac.
torlded by

a.controller (18) bouplad 16 sald.cddar 1o re«

caive therefrom-antd stora informatlpn currently
balng sed by gald coderIn sald codlny apafe-

tlan, srjd cortreller inoliding.an gulgut doupted
4d saldiedder and Tekpohslva to sald Informia.
ori-currently belng-used by sald coder In.safd
codiing operatlon and to previcus.inforhation

praviousfirusad bysdld codar in sald gaifing op*
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arallonandstared by sald controller forslgnal-

g ealilsooddr tp- parfoim sald gda !alion of
saldooding opia;aﬂan Arb{-—

. "The appearatus.of Glafm 1, wiferefn sald Informatlon

ourrently belng used In. safd coding. oparation in-
Gliidas-volaliig infarmeiftor fadigntive, of &, volding
leve} of galt{ orlginal speegh signel.

aration and sald-adapfation Theract lneluds adap-
Hlve galnstidpe couing arid wharaln dald voleing In-
forrfiatlon [noludes o
aald adaptive gelngitape-coding.

. ‘The epparalue. of Clel 2, whereln sald controller

Inbludes d mém, Ty forriéMntalnlng a récdrd of pré-

vios volelng fevels as Indloated by sald volcing In-
?onnaﬂon. Bl rafinind lopla: operable whed eafd
valsiig Inforation dioates that:a currant volelig

lavel sxcenfls a predetéwminad thrashold to avalu- .

ate seld glirrant volclng level with respect fo sald

Jrevioiig/valalng leyels to delermine whéther sald
vplclng/nformatlon indleatlye of salti curréntvolging

levelsjiouitl be used by sald dontrallar:

gelit signal assodlaled with
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The epparatis of Glalm 1, whereljt.sald Information
ourrenlly belhg-used In sald adfling opeyailon in-
dluges slgnal spatfy.liformation/indicallva of a slg-
nal energy I the origlhat-spaach slihal,

Tha apparatus of Clalm &, Wheraln sald seding.op-
stdffoh and seld adaptaﬂ‘ haseoh fhalude ikdd
galshapa-coiling, arid wierel:gsld slgnal anergy
Infoirmiatlon Ineludes & ghln slahal dssociated with
said fixed galnshape citling,

The &pparatue of Gl 5, whareln sali Inforpation
ety balng ugsd In said doding Gpératlon M-
.oludes valolng Infarmatin, indieative of a voleing,
lavel of sald orlghal speach signa,

The apparafys of lain % whereln:sald conlralie?
Ingjudgsa mnryfgrm,alnta]nlngaraeprdnfapre«
Vlous sign -eflergy ag: Indlcatadihy sald sighal an-
ergy Infofyhation, and reflnlng logic oparabls whan
sald volfing Infamatlon, lndicates-that-a curfent
volelng f vel aXeaada aprademnnmad 1hrﬂ|ho,|dm

praulo 8 slgnal -anergy 1o dataming whaihojsald
volelggnformation indleailée.of saldeurrent vdleing
loyefefiould be used by sald.controllar,

& apparatus of Glalm 41, wharalivsald coding ops
rallsh Bt enld aﬂaplatlan iharenf lncluds Hnear
pradlcﬂue coding.

10, ‘mea spparatus of Glakn 1, whegdn sald coder |s op-

Wappammmlam whoreln sald. cudar In-

erahle to.perform any-selsciatl-one.uf-a pluality of
difareritadaptations of sa) goding operation i re-
spoyisa o zald conlrollspoutpul; and whereln sald
oohiroller inoludes maplogle liaving an Input to ra-
iafi currently belig used In gajd
seding. operation And. having an autpuf that Ind-
cateswhich of séld adaptations should b sifffialed

putipf daterriihg whether this adaptation Indleit-
edoy, sald miap logle oulifiut diffars by merethan a
'rasholcl amountfrom sald coding opatation.

o8 .ul algenrae. codebook snd sali pen‘orm-
ane of sald adaptation fieludes performing, ant-
gparsendes fliterlhg on 8 sfignal reoefved >
algabraln cndahook v .

& A speech encoding:method for producing a.codad

5 _2, repraseniation. of afv.orighnef speech algnal, com-

italng the steps of
recelving iHe orlgingl spedch slynal;
perforrmiing on the orlginal-speeeh signal a

sald .
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currant coding pperatlon to prodiige the codad rap-
resaptalion; and charaoterised ky lie sleps of

responsive to Informallon. ctrrently haing
used Jn the cuyrent ooding operation and nferme-
tlon usad previoyely in tha currentcadihg operation,
adaiing thi . otifren coding aperation to producs
an-adapted.goding opetdtion; and

perormilng lhe: adipted eading operatlon en
the-orlginal speash g!gnm. Al ‘%-D&/' g,

14, The ma!hb‘d of f-':tarm, 14, whereln ifle Infortiation
cuftentiybalnig used i theelitrant opding opsration
In¢ludes valalig Tformatlsn Ihdleallve of & vololng
Tevel.of the origlngl speach-algnal

18, The tnethod of Glaflin 14, wheralrjsald performing
stebe Include performing adaptivi galnshaps cod-
Ing; -and wheteln sdld volaing Tnfprmation Ingludes
a gain slgnal essociated w1th o adaptive galn-
sitape coding’

16, The methot of Glalm 14, ingluding nvalntalnlig &
teoord ¢f previous veldlg svels as Indloated by
aiid va!alnglnfqnﬂdﬂmi‘and lrsaldvolelig ihfarrna-
itoys Inéileates thit & s tenlusicing levdl axbests.a
pradleeimingd thestiold;{ svalusiing 'the ounént
vololng Yevel willi risspeny to the- pravious veloing
lavale. :

17, The fisthad:of Clalm 18, eluding modifying tis
volaig Thformaiton Thtljeative of the cuftent valolig
tevélto Indk‘:atefa dlffefeant valaing laval,

18, The fiiathod o[‘Clalm. 7, Wheralh sald diiféfért vole-
Ing Yevél 1s & loweryoleing [avel,

19, Ttie mirthed of Clglm' 18, wlieraln thie Infaimation
currantly helng usdd In hgourrenteoding operatlon
Ineludss aldhal efietgy Mfomaifen Idisative of a
slgnal snepgy In {he origingl apeech slgnal,

20, The:maiftod of lalm 18, whareln sald paifotming
ataps Molude. petfomalng Tixer gelshiaps codig,
ancf wheralh thfslgnal enorgy Information Tnoludess
a gali algrial fescolated With the fixed galnshape
codfrig,

21,'The mp!ho;i' ot Glakm 19, whereln the Informalion
cuftantly bajfg usedinihg clrtentoqding operation
tnoliselaéVo|bing ihferiation fdleatie of a vololng
leval of thejoNghral Spaach signal,

22, The mathad 6f Clalm 21, Inslyding malntalning o
tazprd o a'preulous;srgnat energy ae Indloatad bjt

ther algnll enetgy nforirgtion afid; )¢ lje volbing li-
form?gn indiqkifes that a-ourcant volaing feval ex-

& pradeterriliediraghald, avaluating & cur-

_.-

cee -
1 zslgna! enargy with respagtio The previous slg- 28.-The-spparatus-of-Glalm 28, whersln-saliHrfermas
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nal anargyto datqrmlw ourrentvplolng

leval-should ke dcoeplad,

23, "Tho method of Clalm 33, whigteln S&id perforilng
ataps Inolida perfo;mlng Iiairpraticative é’ﬁdlng

24, The tethod of Glaim 18, whereln sald adapilng step
Includes mdapling he: gfirrent coding operalion te
progiog apy selacted ng of a:plurallly of dilfsrent
adaptafions:of thié etifrént cadle ohzration,

26, "Thia riethad of Clalh 24, whersln eald adapting step
Includes seleoting, I rasponss 1o:iie Infoimation
auitahily beliy Yhad Tn: (e olrrefif ﬂoding’.operﬁ~
Hanyoie of saldAdaplalions 16 be produssd T seld
adapting step, And therealter daterrilning o difer-
enoa between/theselacted'adaptatlon andthe cur-
rant cnding gperation,

26, The'matha afcfjaimzﬁfthralnsalciadajnﬂng gtep
inoludes, If tfid selecfed adahtation diffsts tromthe

current cyfding operdtin by mors-than & threstiokd
 feelaoling another adaptallon which differs
Ute aurrent eotling operation.

il DiahaH rwherain wld Iaat fan- |
Faraming step Thofides: perfoming et
sparseness fliterlng oh a glghal reuelvecffrom ah al
gabra!a andehogk :

W% A epeect désoiling appatatia for Produdihg a de:

3. caded speeck-glyhtl from 8 noded represehtation .

of an ailgial 2peath stgnal, sompHaing:

an input fop recalv]ng fhe dodid repraganiation
«of the origitial epeech slgnyly

alf oufpulfor groviding ‘sald dedbdiid speaehl
slgnal;

& dadptlor (200} avupled Befwan Sald hput
and sald quiput for selaotively pariorming on
sald coded reprasentation éltfier & drooting
eperatidlroran adaptation ofsald dacoding op-
aratlon fo producesald decodad apesth slanal:
and'charasterised y

& cofitfoller (i8] eoupled to sald desnder to ra-
calve theretroim and gtore informatlon cureently

belng used by =ald decoder In seld daeoting -

operatjon, agld contraller Ingluding an owdput
coliplad fo aald dagotiak aRd fasponiva tosald
infatmiation surrsntly lialng tised by-sald dacod:
&r Iy sefil decutiiny operation end to previoys
Information uead praviously byrsald desotlerin
sald dacodlag operafion:and praviously stored
by.sald copfrolior fof sipnaiify.sald Jacodsito
pordinaald. gd‘aptatlonpr sé[d daaacﬂng dper-

aflor,  Aelol €0

Jsass,
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Hunourranllyba[pgﬂssdlnaaiddeeod[n ‘operaifon
Inpludaa vololng informeitlonIndleative/5f a vollng
Favel ot satd otigingl speech signal, /

30, The apparatus-of Claltn 29, wheydl eald dyording
pperation gtd sald adeptativnt ‘ex gofinojude.adap-
five galnshiape ooding, and whereln: aid velolig I5-
foimatlan inglutids a gam #amal essqolated with
saldadaplive galnshapa

3, The-gppatalts of Glaly 29, whereln sald oonfrallar
Ingitder. & mamory' g mdintaiing dracefd of e
vigus vololng levaly/ad-fidicatad by.sald valcing In-
{ormation; -and tefinfng. Jogle dpetable when gald:
vellng:lisformayon dndicefes that.a cuirant volang
lavel exoeads/A predetermitied threshold to evalu-
atg aald oitnont voloing: leve} with respeot to eald
pravipus ¥2lcing Yevels o deternine whethier séjd
vololng Ipforination, Indloative of safd currant volaing
laval ahfGuld be used by sald contialer.

32, Th¢/spparatus of Clalin 28, wheraln gald Inforing:
tieh euirentiybiing used jn gatd decoding cheiglion
noludea slgnal dnery- nformetion Indicative of a.
/ slgnal enargv in Tha origihal sppgcti sl nal,

733, The gppiat of Glalin 82, whetiln sald dasodliy

oporatlon and seld gdaptation iharevf Ingludy/fixed
felshipe toing, and wherely sald sigrial snargy
informatlon [nclidee-2 gain styral d¥stclaled with
eald fixed'gainsiinps aoding.. -

34, The apparatug of Clalm 82, wheraln ald litorma-
fion ctirrently belng usst [ sa!ddacn g operaller
inclizdes voielng Infonnation liidloatiye of & voldlng
leval of sald orlginal speech slmalf

36, The:apparalys of Clalm 34, whey In:sald dontisller
Inolidesardemaryformalntaliliparacordota pra:
vlous slinal energyas Indlcatdd by snld slgnal en-
argy. Inforviation;.ind refisiing fngle operalsle when
sdld vololng Jiforrnefion 15 ffoates: thay a -oirent
vololny level éxcands apFddataiminec thrashold to
pvafuate Roursnteigng gnarg) with iespeotin sad
pravious siynal anergy Jo dfaiming whathar sald
vololng Information Indlgativeofsald nurrenhroic]ng

87, Tha bpparatus F Clalm 28, whareln gald dacoder
laoperablatopetonn anyabledted oe of.a phirally
of differehtayaiteflons of sald deasdliy dpefalin
Ih fespihse/io-sald controfler dulpul, and wiersiii
aald contrgller Includes map.logle-having an,input
to recalve/seld infomatlon curranily belng used I

s

anld decoding opsmﬂdﬁ anclt having/ai oulput that
Infllcates which. of:safd adapiations should be sig-
halgd lo eald decoder,

& 86, The spparatus of Glalna7 Avhersln sald controller
Includes further logle coujlad td sald map.logic out-
putfor de"tennlhlng whafhar the adeptation Indjeat-
-oid by saftd mifg-togle/olipat diffets by thore tHan a
thrashold amount arh sald decodlng operallon
ib- -

-gparseness {lleting an g-elgnal revslved from sa[d
aigebra[c oodebbok,

15

L A speauh deuudmg method for produoing adeged:
~ -ed Spesch sfrialfromcasled representation of in
arlginal speech slgil, oompiisleiy the stéps of:

mﬁ

20
racelving the. coded represantation.of the. erly-
Inal gpeagh signali
perfotming on lte codud rapfasentation a.our
- tentdaoding epataiiof to prodica the decod-
2 ad spesch signal and characterlsed by-the
staps of
respansivete lnformallon cirrently befng, used
In his surrent decotling operation andto Infér-
) sriation’ praylasssl?r ussid i the eirant décoding
a0 operation, adapling the:current decoding oper
-ation toprotilea. an adapted dacading opera-
Han; and
:performfngiha adapted decodng operaﬂon on
the dodad] mpreaentatlang g&u\.sj E.

o

curently belng, uset in the. purrenifdacoding-oper-

allon Includes volelng, Informatioft Indlzative of &,

volelfig leval of the.erlgihval apesgh slgnal.
49

dlapd Inginde: pazformlng adaptivd Falnghapa qod-
«Ing, aid whereln sald tolalng/Infefination includes
a>qgain slgnal Astocieled W i the depive ghli:
6 shape coding.

43, The method of Clalm 41,/Including malntalnlng &
racerd of preyiols volglifg Jevels as Indleated by
sald volding Informatlon And, iFeald volaing Informes

0" {fon Iridfoates that & spitént volelng lsval eXdsads &
i bld, avaluating the ‘utrent
volclng-Jevel witl tof pact to the previous valelng
[svele,

55 44, The mefhod of Cliim, 43, hickidibg nocifylng the

yoleing nforatlyn Inclative ofthe eurrent valeing
laval fo indleate/ diffarant valotng lavel,

i, “The method of Glaim 0, Whareln' 2 Informalion:

42, The method-of Clalm. 41, wher. In sald performing’

' l éludes an algpbralq oodehnok and sald perfomi- §
“aitoa of 4alil adaptatiol ndludes parformlig dntl:
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45, Tha melhod of Glalm44, wherslnssidAiitorantyole-

Trig Jével Ie & Jowar volcing iavel

48, The metfiad of Clalny 40, whatgln the ifarmatlon
currarfly beling need In-tha cufant decoding dpar-
atlon Inglitdde slgnat-andrp nfoniallon indleaiive
of a slgna) spergy n the oplgine) epeschy elgnal

47, Tha methad of Clalm,
staps Incllide perfomping kel gelishépe eoding,
afidl yiligjeln the slgy@kapsigy Infeririation Inohidag
a-geiv slgnal bsb ltadd vilth the fixed gaipaliape

48, The method AF Dlélin 48, whefels thé Infgrnmation
cirréintly by nij tsad Indla aurigit deg6liig apbr-
atlon Inclyfisg velclng Infermatlon Indleative of '8
vololriy lg¥el-of the-orginal spsach slgnal,

49, The wethod af Clélm 48, ndlieding malitaining 8
ragofd of & previous signal-enargy as Indleated by
the/slgrial enstgy Infoymatlon erith, Jf thi valoing In-
tatinetlon indleates That & current voloing leval ex-
capds'a pradatermined ihreihold, evallialing a.cus
rent slgnal enargy Wih respeqhte the pravious sfg-
nal arsrgyfo deleriie whtther the srrent volclng,
leviel shouli e dooajtad.

Ko, 1rﬁa riathod of Clalm 40, wiierain;gald parfoming
steps Includs performing linear pradicetive codlng,

9, The Inethodof Clalm 40, wheralfi sald adapiing atep
Includes adapting the current acoding operatlon to
prodice any salboted one of a plucallty of different
adagtations of the cyffent detoding oparatioh,

52, Thamethod ofGlalin51/whateln sald adepitlng stop
includss salacting, Infesponse to the Informalion
currentiy-being usexyliy e curtent deooding oper-
glion, one afseld egaptflona tobs produced In said
edlgpting step; and thgréaltér detennlifing a-difier-
eriga hatiwaan thé salticted adtptation and the ot
rantdaonding Sraration.

53 Tha methodt Glalm 52, whatefh sald adapilig step
ifichides, Iffthe selettad adaptation difters Trom the
ourrent dgcoding oparatlon by riara than a thrash-
-old:amofiit, delenting enothar adaptation which -
fers lgbe-from the curre_nt'decrsd[ng aperdilon,

del-of- Wharaln sald lestmen:
floned performing step ncludes partorming antl-
aparaeness Hiltaring on aslgnal recelved from an al
gabrale codabook, [

execlling the speach decoding methad In adeard-
‘ance with ariy-of the ofaima 468 ¥ 6o 1. |
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exaculing fhe spdach codlig ethed fn accordance:
wiilt ay-ofhs clalmg fasals O |

& Witeleggspeddh coniiminlatlon Hovies comprlging
IS7 thésgpeach degbdlig afiparatiis in actordance with
dny of therclaimg #e=38, F T k=

5 Wirdlass speech communication device somprising
| &, thé spesch codliig, apparalie In Acsordance. with

dny-ofthe'claliy 1 225

Patentanspiliche

{. Ethe Sprachcodléivorichtuig zuirh Eizeugah ainat
:opdigten  Darslefiung  elnaa drsprilhgilaher
Sprachsfg_nala, umiassand:

slisn Elnigang zom. Empfanien des trspting-
llchian Spractielgnald;

sinen Ausghng zuri Bsrelistallen detoodierten
Dastelling desurspriingllehian Spradlislgnals;

efnet Godlerer (1), sngesahlosgtn zwlsshen
dem Efnpanig und dsm Ausgang, zom ssleki-
ven, Durchilihren sntwadsr -siner Godlerings-~
aperafign mif dem urapriingiiohen Spraghsl:
dnial bdaf élnar Adaplierang dér Codlendngs-
oparation, tn dis oodlend Darstallunig zu ar-
zaugey. und 4

goltennzaichnet ditrdh

elnei Coniroller (18) der mit defn Codiafer ga-

Tebppalt lsk, urivmorentan direh den Codleras
bel derGodlerungsuparetion vatwandete infor-
matlon von doif 2u emptangen und zu.spel-
cham, wabigl dar Confroiler alnen mik tlam Gow
dlarer gakoppelién AUsganhy oitagar thd auf
dle nomianten dureh dap Gotlarer bl dar Co-
disrimgadparation verwendate nformatisn an-
spricht, tnd auf verhargehends Informelfon,
dia durch den Codlérsr bal der Godleriinge-
speratlon vorhergeherid vapgendat iurde, und
dureli dan Controller pespelohart-wurde, um
tiém Codlerar zu elgnalisleran, alde Adaption
dar Codlsrungsopsrdiion.durehzuiltibran.

2; Dle Varribhtung nach Ansphych 1, Wabia} e riig-
mentan bel der Codlejungsaparation verwendete
Infermetion elie Sthmintormation umfasat, dla al-
nen Stimmpegel das ursprﬂngllnhen Sprachsignals
Ahzelyl.

3, Die Vortiohiung nach Arigpriseh 2, wobe{tle Godla-

fungagperalion Und die Adapiion.davon ain-adapti-




RIDER D

New Claim 4: The apparatus of Claim 3 wherein the anti-sparseness fitering includes a
convolver that performs a circular convolution of the coded speech estimate received from the
said algebraic codebook with an impulse response associated with an all pass filter,

New Claim 5: The apparatus of Claim 4 wherein the entries of said algebraic codebook have
only two non-zero samples out of a total of forty samples.

New Claim 6: The apparatus of Claims 4 or 5 wherein the controller selects the said impulse
response to use in said circufar convolution from a plurality of impulse responses.

New Claim 7: The apparatus of Claim 6 wherein the controller uses said information to
determine which of said impulse responses to use in said circular convolution,

RIDER F

New Claim 9: The method of Claim 8 wherein the anti-sparseness filtering includes a convolver
that performs a circufar convolution of the coded speech estimate received from the said
algebraic codebook with an impulse response associated with an all pass filter.

New Claim 10: The method of Claim 9 wherein the enlries of said algebraic codebook have only
two non-zero samples out of a tolal of forty samples.

New Claim 11: The method of Claims 9 or 10 wherein the controller selects the said impulse
response lo use in said circular convolution from a plurality of impulse responses.

New Claim 12: The method of Claim 11 wherein the controller uses said information to
determine which of said impulse responses to use in said circular convolution.
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