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SUB- BAND VO CE CODEC W TH MULTI - STAGE CODEBOOKS AND
REDUNDANT CCDI NG TECHNI CAL FI ELD Descri bed t ool s and

wao ewhnsees rel ate to audi o codecs, and parti CRCHDE2006/012686

sub- band codi ng, codebooks, and/ or redundant codi ng.
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Table 1: Bit rates for different quality aundio
As Table 1 shows, the cost of high quality audio is high bit rate. High quality
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audio information consumes large amounts of computer storage and transmission capacity.
Many computers and computer networks lack the resources to process raw digital audio.

Compression (also called encoding or coding) decreases the cost of storing and
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informati on fromthe conpressed form A codec is an
encoder/ decoder system 11. Speech Encoders and
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dependence. Al though speech codecs as descri bed above
have good overall performance for many applications,

wao b@g/1siree several drawbacks. In particul ar, SPUEDS1006/012686
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Decoders use various techniques to conceal errors due to packet losses and other
information loss, but these concealment techniques rarely conceal the errors fully. For

example, the decoder repeats previous parameters or estimates parameters based upon
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state, however. In many of the nost efficient speech
codecs, playback quality is degraded for an extended
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uni n Reco tines are faster.when

SR g e e o Lo e R be 48T s s fogfhuer, e prior

febliriques mlndeﬁarﬁbulh@lyu:ffad:tlvE e@ﬁbnmln{&qt for many

par anet er s odecs are nore_.robust fo

P o 08 TS RAGT FERBoLy v EP Bt g b B EbERation. As

ﬂ)‘k@lﬁ&.\!@r@ reciiel aﬂmbes@edrmdtas sﬂe@mdhmyadagdshedhb\g&i& Fhel correct
tes to achle{e t he same vqice lity as a

Yalues; QUalfifs elirobs desadi oAtk the delode aﬁ%rea@ﬁéﬂ)a@%%gﬁemal

§hiv adwleh®. ThReR) MBESmedt eﬁﬁﬁ@ﬁf §6dhUddER %l%ﬁ&ﬂ@faﬁ@% @égraded
to representlng speech signals in conputer systens

fog ap gttendgd periad i fimed g » bR S@%‘éﬂdb AU laéb@ﬁﬁsﬂ@g §n<imften

RhasRe ek spbaU nfkdi ,%?i@lta eﬁecfo%&? Fnfel aR ki tvRA A s Bh#RhA QRange
activit What ever the advantages of prior techniques

eqeurst Bieh as a silonklame, ag thisyprerddas otatyzal eesetRoin duranana garmsters.
586 éo%%&%&ﬂx%r% Bhet fogﬁ%}ét fesehided tﬂ%r nBve 1 gg%ﬁx I'n

sumTary the detail SCI‘IptIOﬂ I S I rect
dependsugies. ddowdvgu surhandecs trgbise signifieandly bisherddicrstes trgachieve the

2h ng%{de gﬂ.&l % ad e‘t)t,rguﬂf? dﬁl @ith L&D Wgﬁ Gt ﬁeﬁﬂéﬂ‘&e ?nd‘eﬁcles

ban I 0 codec codebooks,
r edurfgiaert the @dporgtncdﬁsompt@wbreand@idmmmlon mqatepmmng; pech

Plneflh o burkl 15088 5 RSChals P60 btk St BPich AR ecomprsssion of
qsfmldtave atrbéted ﬁtaaanﬁ sinndardizutidn ect®itgn#hatened thl«:laiszamgers of
cod i nf or or a.current, fr ne th e ces
G0 S bR 0o nOPyeE e Sh 0o B Gt Bt B G rues and
{obR destribenterdiname, and redundant coded i nformati on for
decoding the current frame, T edundant coded
i nformati on includes si gMﬁry i nformation
assoghatigshamy, IR defiBed REGIHOE %dh&&gd'rﬁ‘maneﬁs tE&lﬁhc}&é@éﬁd%kﬁs for
frame. I n another _aspect, a bit streamfor an

ydigeadeqsaaf sRpsEicAR t%‘&ﬂ%’dl thhmH?ﬁdfﬂa@ﬁ tg gb-Hand a?c}l%aq gudio

EREEEL MBI dks tandor fahfhRNGB R ADSRIENE M dirRer® i%iﬁléi‘ﬁb%t one or
coded unit to be used in decodi ng the current coded

wafetof therlgsqribed ieglamques arrbigols ichiding: Py mot lnitefie olie Frlowing:
curr q ton& %ﬂ@& A8t Lrearh 6y Jn%%f%‘i?g%%l ARG nlaf éHdl?@Mf&Hnauon for

|ncIu e or nore paraneters for one or nore extra
@@u@bbfnmngﬁla@eﬁrqneemem@d of mprgeionsiirarge torhs usest ingln¢oding the

&%ﬁfﬁ%ﬁqéé%?@{%th {11 ¢ ol it Lt%%sfgx‘:%@(?ﬁ %{lllle%uljr g}gg The

aval n anot her asp an1|n

pHurdaht doyedoh foripakioh 1a¢]uﬁes sugmlﬂlsxommfomatlhn encedediwith the

ig;lygﬁ%_aeﬂj td ng field indicates whether the

EO s L2 MR A Iﬁﬂgg ﬂﬁﬁﬁ'ghcoded i nformation

r epr daendthéergsecs e itgtdanofor bineudinidinel ficlyded maiaroded information

et her the.coded unit includes redundant de .

o0 it bl RO TR RtpotiCas R o EPHBRE Gofled TR o be used in

dRbahgiel Icgﬁtent kLodednnatthad ralspeat codad infbiehia€ios | fc% Eédogin‘g the current
econpose ntQ a p requency subbands

tedle hoBhsarme ahedaamiies mﬂtﬂas 5 O MOFRATHRLPE &y ome or

TbRQRka BIREdIkist28s 1¥BE@bed in decoding the current coded unit only if the

previous coded unit is not available.
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The bit stream may include plural coded units each
representing a segnent of the audio signal, wherein
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process the bit stream including determ ning whether
to use the adaptive codebook paraneters in each unit.

wDedoensized ng whet her to use the adapti ve codebpokUS2006/012686
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deln sigriah@ndiths é’bldoﬁa;hroew &ntuyled fos ptrlmtsty]sesfotﬁ frames ub- band
strucfure .t bbad ncodi

71 oo BEASe Dbt o SPana oS PR BN 2 e sendanty
enco d@ddlmomab@mmm aiid @ivamhded withbe hadwpparentiiong the ffolldweng

S PTG BT PGS (L RPTEALY B TBIOcE Qb ook

pRompRlypSirdwingne | npl ementation. Figure 6 is a block

diagram of a real-tine sEeech band decoder in
conj uncti on THEDRAMINGS: ¢ 1 i bed

enbodiigBel $s AWYckBadii beARNaBE cofb@ifg@nvirdrtnedt Fi vAEEPSRe or
of an excitation signal histor [ ncI udi ng a current

mpreAd therfigscaibpderabpdiaes ey bs oW epentpd prior frane.Figure

8 i s Hibgwn aa{gsamlaig%h 6F b RéwbiGndfb e ﬁ%gfagct% with which
codebook paranmeters for an extra random co st age

1§ Q5 TS wgh@@pémt&tl icmhodimiepia may e nrsplammt@i: k di agr am of

are

codoniBl: SrRRERe RANE, (ROPAGHHS thoils Rl A LA b
thatrmat b Used fof subriped eneidingi ng i nf or mat | on f or different

r edu qﬁéﬂ% 4 ?soadﬁlg& &1&%]‘9 LAY ?e%l-{ilgg gpe@a}/bagg CHCSO%QI' iWCBl% uRctoR with
i npl enent at1 ons.

which one or more of the described embodiments may be implemented.

Figure 5 is a flow diagram depicting the determination of codebook parameters in
one implementation.

Figure 6 is a block diagram of a real-time speech band decoder in conjunction with
which one or more of the described embodiments may be implemented.

Figure 7 is a diagram of an excitation signal history, including a current frame and

a re-encoded portion of a prior frame.



5

10

15

20

25

30

Figure 11 is a diagramof bit streamformats for
packets including franes havi ng redundant codi ng

w0 pdoensmed on t hat nay be used with sone PCT/US2006/012686
i mpl ement ati ons. DETAI LED DESCRI PTI ON Descri bed

enbo re.dire 1 f
proc %Jé% % fﬁ’ d19$r AT o%re %gtthggp]e fad 2 r'fgag gﬁ) OIaCO%e‘S og & gr&a“?%és. for
Aleixtra tdndem cbmbbok qmsn bﬁ&almptleaiemtajﬂomf s peec h deri ved

< Bb TR s BOemaR S g tend e SR RS ek

xeﬁddnﬁéddebt&ktsesxgbml ques and tooI s separ ately or in

Cod HiEand) 5 SEDBAPTE i BEH e et for

fffedhiGbd@ddarit @6diNg GURfiques tlﬁfhn@ﬁb@ﬁb&’wnﬁb@né ﬁﬁﬂlﬁhﬂi&ﬁﬁms
may al.so incl ude havthﬁ nult%)fg‘ye sta sof f %
code5o@Ns 1 ispctiagsrm gt Hhatwam dormety oy ugisg Trames having

1 @HRPAKSIng TISRUOR Bt @ﬁy sogebaak s&ﬁ@merﬁ@ﬁatf@ﬁs vari ed

to maxim ze qualltyfor given bit rate.
Addi tional Iy, an adRE 2 DESNCARIPTION he switched on

or ofﬂesc@o%e %ﬂﬂbmﬁleﬁt@ a{e%aééto&%hlqaés dnldQo R pRMeRink audio
rate and the features of the current frane or

is{psmpticie entedingené decoflingnBEthihgse tagbmigers theethghigrph speech
n?e?ﬁgdjﬁgm'a Eé%%ﬂ@ﬁde@ Noub104s AR R spBbdh Blecd %s%w&p SSuch
rame upon wh he current frane 5e ené

impk@iements oy cesnlt fom besetsy varaus @b@bmq‘@qs ang tq@l@@@matclh @r in

S5 SREL. frame if the previous franme is lost, wthout

requiring the entire previous frane to be sent

mul t |Smllchatex:hnre®s asliwhlsinrey onaleteicoding amd/braleepringlefbubrbands @sing
as the,cu t or previous franes, or at

Iineﬁro‘?/\g‘?lc%ont%&m%qéws’ RESF a(s‘.)\bgrfig such information nmay

| ncl uche t¢chnidasn m@cmmmiuderﬁa@mgmumme ttinge ofifipEdasotichables

BRGARE Ruke oarg O B EEoaiS; TS her b Bbac S can be

Hih@d ex@htimideQaly Goral g1ve§|bit|’1‘ﬁbl ghdmﬁeﬁaﬂw eﬂﬂﬁlalﬁtﬁzre cbidook can be
various tec S ar escr| artic
SEETAT T ST e pn prior Sk o frised R s R eatures of the

éﬂ@mﬁanbeeorlgﬁg.ﬁraﬁlgood that this manner of descr| pt| on
encompasses m nor rearrangerrents in the order of

oper aYipisper. fimes sraydnghyderdvafant crsodet nfgmption fappary @@l of a
FitiofBIR $on WAL ARRNOSRES ADEsS THH etbindtiod cAPde 1lsBd by

some cases be rearranged or perforned concurrently
b decodenrto decode thesument &ame &f thppiewiprs framg lé\}ﬁﬁhéﬁlthgutﬁagmrmg the
éh"?ﬁ OB fdne' D rb% Qr }f:ﬁ;e ﬁlﬂesv"@ugml,nﬁﬁ'ﬁlta’u&ﬁéaﬁrbe encoded at the
I'ques can be use conjunction wth other
stamﬁm refig@s the lcurr @ nppmvmgs Eenmsr ot lnweFbimte Moreover, such
il.lustrate I| f .
1(1:100%?1 ion ma}g 1rr]1€1ug% %ﬁéa}? %c%g?ﬂ%mmﬁlo% that éﬂ‘ﬂgglﬁlﬁoeg the dFsmed
pdiﬁoﬂﬁ‘sthe‘ ¢xoaationrsipndi, et thamay eltere renq:ﬂcedmgl bfitle desived portion of
gfnguthgg.enxironnent (100) is not intended to suggest
Ay T PHPTH%0n as to scope of use
Although operations for the various techniques are described in a particular,

-

sequential order for the sake of presentation, it should be understood that this manner of
description encompasses minor rearrangements in the order of operations, unless a
particular ordering is required. For example, operations described sequentially may in

some cases be rearranged or performed concurrently. Moreover, for the sake of
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or functionality of the invention, as the present
i nvention may be inplenented in diverse

w@emwensl22pur pose or speci al - purpose conputi ng PCT/US2006/012686

enV|ronnents Wth reference to Figure 1, the

Wt i nyi 00) .incl udes -at Ie S
SRR R DOTRE g AR RS BB b Ruiages con
tbehlssd meshjubanovithartlier gach@itiesn (130) is included within

dashed | jn The processing unit ( 110) executes
onpé£¥$@g¥@§%gggﬁggﬂgstructions and may be a real or
a vi rfﬁgiﬂd: 1 fireefssOgenetalized cRathile of4 ati@bIs icogp@inglearonment

t.i processi ng _unjts_execute c ut er - execut
(THotin Bfemane St aor e fedes SRR ORee i %%ojrlgﬁ
&ola%ﬁiln@awlrbﬁmm'(m@) ksalommﬂeﬁ t()@u@est ahye UinSth§drSas 16 foPEof use

,. honvol atil e nenor EPROM. fl ash
?Fé“’&ﬁ“f?nal’@f of e mypntioggs t %"d?fﬁﬁeﬂ"a‘weé‘ﬂo‘bmal’ R nppigyentyn diverse
£9RBRI-Yurhdsd @} s&%ﬁf—ﬁﬁ-ﬁ&@fcbl\ﬁ@ﬁtﬁlg(eﬁﬁ%nieﬂm ement i ng
sub- band codi'n st age codebooks, and/or
r eduntiihrelererse iy Figuierinhg sempytmg cavispmenh(18Pineledes ot least one
HlecRdsy um’ta(l@@%wiﬁe%r}eni‘ég QR Frgme 1§ m%oms@ @Mﬁiguratlon (130)
addi tional features ure 1, omput i n
isingludedhwithin a(dpgigyl hlnﬁcThR:iIEYQwQQl@ lagfe(l (QD%?CU'EE@ ﬁempmtewqeemable

’ ),
hRHboR R GRS ve ) or £ orIBEE, T b il SRVSRR Jaat)
mnltiple porasotg wits eechta epmpui¢raxecudbdanmytrustiots tamcaeammpcessmg
cﬁx%tr r ?heI 1% morg ( leinbsll i tén‘ellﬂ n%ll% 8{] Qf%% rgcgd?tier% ocn.glggrﬁgt non
&yaiilememoﬁyt(wgr R OMLEEPRMflash rrremnor:je stce)nor@xpme abmbngauon of the

lg”g’\/ ? fq}r%’g‘%t@’n 1?@)0 t he{Oﬂ%%%gy\ﬁf) érﬁgl &l 1r1£t sﬁ%#)gsdt co?hng, multi-stage
autbooks, agdonkdindentcoding ehiigues ffortah;pedbﬁ BfodEmng decoder.

envi ronnent. (10Q The ora be re vab
Vi ronEnt (10! Aongiy (3 e S aaereey BFaReRe | e
RPehd ErviraRasnt Q1 \%e@ﬁﬁ&g f6rageQR e, or Glorddbut d@\ﬁ@@s(lm) one

any ot her nedlun1 ich can be used to store
PSP AUPYISITVIAFRLL O 84 PR BereLoRaNaication qonpsrtippre(170). An
mR0eHhdcAsh ﬁl@é’l’laﬁﬁﬂlr(ﬁ&tsh&&lg%eh éEQ%u?r tc@ﬁt@&lﬁet (o} 46w okt RfefPnmects
instructions for the software . The i nput
e goraransyts eﬁ@eyornwme Enyropgget{ @Q)p vplgaély, BRETHINEITYHAM g
%)%R: ﬁ& sh&® (9V1@é§rén oPéraﬁrfgae?lblp(ﬁlnjlent g)r K%%P&f%%ec%mg in

evice, a sca n|n net wor k ter, or anot
e voromiting anwmnm@nfc{é@O); zmdwomﬁmatesm ectiygiep Qf tha gomponents of the

e For audi o, the input device(s)

%%é%?&%%&ﬂ%g&éggﬂm d card, m crophone or other device
t hat The sopigs (B0)imay bepuovilie ervaineigmovabih, gnct mhy fnoludy magnetic

k(es:gg%%lg %ggs:orﬁ \(/:I srs%]ersr,g(ﬁ]? W% )C%J g.’lﬂ,]ﬂgs ]éﬁ{[géu?r aag 8ther I(ls(%lum

'(VHJGIWanI’IEwsdﬁHoatoda mfdraytionnd ithéoh, cas pe adcegsed within the computing

DVD- t wor dapter, or apother .devi t hat
et shf e bR B Bl Hon SRS i ong e Fo)
The craemapat &alide() (ISONMRE b HdLSH inpdt deyicenrblaga keyboard mouse,
conmuni CaEI on over a conmuni Catl on medi um t 0 anot her

RS Urer Ry e voiesinputlevies dieAtnig AP B re: Relotlhadanity oy another

aea}fc@ Emfaﬂoofaessmgﬁt t@ﬁqe%@ﬂiﬁﬁ’t‘i@%n@’l‘&ﬁr%@@b@) I Fo$ hildis; ttheOiRput
ressed speech
dev1ce(s) (150) maypbe a sound card, microphone or other device that aocepts audio input

in analog or digital form, or a CD/DVD reader that provides audio samples to the
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informati on, or other data in a nodul ated data signal.
A nodul ated data signal is a signal that has one or

worone/18229 t s characteristics set or changed i nPGUTH2086/012686

manner as to encode information in the SI gnal . By way

St o peaon ) SR e R P Be naelB e

- §paledk, &TTD/DVERIvrited Hetvedk addpler, dr aﬁdtmfreléwcam@mtﬁbwaes ddtput from

ther carrier. The @VGMI on can be described in the
ﬁ%rPEl‘Ptm@Sﬂ‘flfé’HneBtf( mput er - r eadabl e nedi a.

ConputtRrcomeadRBic JsakcaoRE)R 1 AT) ¥naldddndhicatos baertah at
can be accessed within a conputing _environnent. way

RFBYIHGASPR mediten th aROthST CPMBYHNg PNt {[He SHTRMBRIFFIoR .mf»‘&lum
SRVEYsQRIERMtoh 30D)as c&ﬁﬁiﬁe&téécdtﬁﬁ@aah@umd&&nﬁrescgwq;%echd

mermreg%‘_t (120 storage (140), conmunication nedia

PrviBergptadn g moruleted datn sigaal. PHBoqWRIRIHatnvienshis asignal

HESEE bRest thdte bh& G8RElALtiS S oP&anSdd in such a manner as to encode
conput er - execut abl e i nstructions, “such as those

infromatierdinite signely r%swm@ﬁﬁxmplemd rmgt lanigatigneapminpungcation media

I
B o P Al ol Bk h Bl (U R, infraed
rousticnesathepeagemns, |ibraries, objects, classes,
conp t r
part ?@%ﬂé\%h&lgﬁ%{aﬁ bR dgéé%{)(%g 1%%1’16 g%%gra clog%f(ta (?%a{l}g{i ZRG tada(s)le media.
Cylpgmer-féhxtabfeunmﬁa a6 anhy avyﬂahﬂe ﬂnﬁha ﬁlatxgtné)mamsheﬂ asthnﬁy be

combi.ned or s bet wee es a

FAPRPE S SouiBy By RO A FRRH G MR A ntriing

eivirbhineiti( 1003, cbmputpf f2gdbia Iﬁaﬂaﬂnemdmymb@ (&xmcubrage (140),

V\nthlnaloc or. dIEII‘IbUt c}E)frrl[i)‘aoai)f)(?genvironment.

EPImHertgn g lﬁfanﬂrcg Wf“é‘qu8 an %l ed description

uses TiRfiifentiorkéin b8 AbREBRdIA the geB@ARdoRleRt of coRpieBExccutablé
"apply" to_describe conputer operations in a conputin

WRCigReich as heessiaclpdidg PrsEhngHisse Deine sSSPy g qoputing

ERAiro ARGt 3h b @3 get PO bOViRRA pR¥teRol Q‘}%Hﬂaﬂ% prédisin SivAUles indRide
be confused wth acts {Jerfor med b uman bei ng. The
wuEtiges) Pregapsitlidrarisphobise &%@S@o@%@ﬁ@ﬁ% idpig Swwrﬁw@ that
%cgfo‘i‘iﬁ p\éﬁircb(laldﬁ&% Rl irﬁ';gerﬁght bRk asERtect @ tybés. The functlonallty of
neral i zed Network Environnent and Real-tinme Speech
e areagram gadwesmaysbepopibingR orriy beliref Pragrgmerdales aedesired in
RO Sl R b (SRS i Woatth Bl By be
emmtmnme d.local mre?hsmlvmect mytlwrramm@t various
encoder - r de .
conp gfﬁ % ﬁ e sdlﬁ%oq%%é)ﬁgp e rﬁlgmedad’esc%ﬁ?lﬂS&g gegrgla Zirc det Imine,
‘agederdtep’(ﬁ‘d@nsts|adde“apptyﬁiomémlsbmmpsqaemtmm:mcﬂ cra)gapatinig

Sifeanat ThSe Rt mr diadilg al B RS gg’ﬁef?‘ﬁ%ﬁtpm?%%? B
Jdg@usq@ emd mf)@?t?m e ctﬁlgﬁ&)i v&gmheﬁ pgﬂ@ﬁre? biy amuman]é Bﬁﬁ% | THecumal
t he 1 nput u er encoaes | eclJI Ca

SR BT Forosh g e Fites e Gy qpkadihs o iy

IINPULGéPAized N@ﬂv(ﬁkm&onm@nwﬁ Rékig{ERPeddH Q&iect he
frames are uniformy twenty ns [on 160 sanpl e

Figure 2 is a block diagram of a géneralized ne ork environment (200) in

conjunction with which one or more of the described embodiments may be implemented.
A network (250) separates various encoder-side components from various decoder-side

components.
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for eight kHz input and 320 sanples for sixteen kHz
input. In other inplenentations, the franes have

waledobaseed durations, are non-uniform or over|BEPUSZYN6/012686

and/or the sanpling rate of the input (202) IS
glu];er?f 1maPJf~'1%n£t{o% fgthe og f- ?cfregaﬁg Iclecgr e1 14? components are
spoerhi egwdattg and démdlrxgg feﬁm‘evﬁly Shmthe snafdet dide, eninpali budfenf2do)

PR tont ot bt BRE e Ree: plepfaird) L eud vt 202

o tigyingft biffe (310)aad encaddsdt. cr ossing rate, |ong-term
nti al

predigctian gain, and nd/ or ot her )
P ot e Pl i et h S e sialth LR s ettiopy 202) ino
£206%. T enCibipledicnftion, g fdnds¥RrindahllitRént] At dong — 160 samples
cl assi f| es the different franes_into classes such

for pight KH jARgicad 20 sppples for shrtrgn & Mt IIar?ﬂ{eén@Dlementatwns the
HIM& }ﬁeéidlt@renpdlﬁad}ls aRHntun@BRh byovelifpily, APS (RBMNDENg rate
cl assified accordi n% to the tyge of redundant codi ng,
plitheymput (29%ts Jiffergate Ihe Spmehmay bagrganizeddn f sunee famgiime,
ﬁélﬁaﬂbsmn%e op@tﬁ&%ﬁﬁgu%atm%r aﬁférknteelgssoamt &fodi ifk SRCREGing.

frame. In dition, frame class may affect the
r es ol Ayfrrma clasﬁuﬁdr 63l¢) ¢le§iﬂe|s élm";anws aerovding e opapameteeriteria,

a | oss

B pFREARTR SRS 200 AL G Frh1R 0tk 3Bl
@iffeantial emd/or Fier ce»wmibequbé‘ralrren or the _wdneb ftayes.c Bhdey upgrethe
grﬁg?a t %tfra &Y, Ll?l(\‘ﬁl (??ZI) Qlasdi& tH&&i?fel%htr@an?es 1?[0 c?zgs%g guchgg silent,
conceal ment a1 Tost, ’and may not nee
agaicad tvolcod snd Wmsdionded gf namizsd tcwmcmd} I zyddaﬁumaﬂmdhﬂjfrahes may

| i.ght. y hi gk I
et a8 o SO B0 YilPatie b % e
’pllid)ﬁre&ﬁ‘d «lgks affedtnih piﬂ@l&S’rerstmt ot b«a&tdnﬁultalrts Iei(ljdodﬂ the rfﬁ:ﬁes In
nail ng..on

al.l coded nor.e.bit e
ioh ot gt AT A e ER(1Gioh 400 To SRR RGO VBfeh
paraf&brs hRRHcod¥) 6 asltodiRelild MbRirkdoMioh bARSs rBsiBerl $®Omore
difficult to recover if lost, and sQ are nore

WGP cfayses ARt REdRRieR g B Rspmplgsilent rames fpiqally pig, coded at
{100 ﬁféea& |V@1§/%i1‘f1151@ fo tedok@ b #&ﬁ@eaﬁﬁ@ﬁ if 1641, %Q may not need

addi ti ona franme cl asses. I nput speec na
pretegtiap agaigst logs o Usyeicasiirrames itypicelly atsepdgdeat abehﬂy%fﬁjwwte are

@:Qs%ﬁgdl% gmgmg Ireco%‘éf(l‘:)p c&?cealﬂfengﬂopt eRead h@&léﬁ%@hﬂy ﬁl%tected

he su dinformation for a frame. This may done
agsingigloss. Skided gndtransition dlamepire usysy y@q0§e¢ with ewrdolaﬁk@ependmg
I X f
U Lo R 8 JAL BB AR
tframeqme ﬁzagneban dlsc dififidyés tg pEIcm?er @ﬂbstmndpaetcl mgye sigaifisirgiyal
%8{68‘[%'? a%ams pﬁ?e%natu'velg etb% fram ass?’f?ir ﬁir 12:2 g%'s g%ﬁrbaanﬁpoﬁ 222
:fddittoeal fra]i’ree:lmaédl eband can be spI it out by passi ng t he

i gn thr haba filter [ nc
" o ottt g St P BE fvidad ok qubrtand Rdlhqrg ablsing an
ﬁcg@g@ﬁgaeé Sduyh athHEELP )émg}rrgfmédel tethe aub- ?eﬁhlg exifeniiAioh @ a

u econp osition n or tlmn ter
ey, Thigjmrgbodine 4568 8 BTt o1 o1 T REYS Sebsiecier 'k%%rlsh as QMF
AR mdrs} @16p f*%?eﬁ%ﬁ)%jiﬂ thRE-band@ubiuRSis & be U3ed, Fheatad low

that portion ma gass the analysis filter banks

frompency b@ELméwe%ﬁ O DY wﬁleerheylgﬁdghqqp@m}owcm$ ﬁléer Likewise,
L fiof beREAN bE 3P ARRS88L M TichQthSRECCgS R0 alts. The middle
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The nunber of bands n may be determ ned by sanpling
rate. For exanple, in one inplenentation, a single

whaovd/13euct ure i s used for eight kHz sanpl i ngP@EHUS2006/012686

For 16 kHz and 22.05 kHz sanpl [ ng rat es, a three-band

P! SR PR Bt Sl B b et Al roiuce o
Ioanesy Bitet @ﬁd £ gk paks filat in sédhes. f%ﬂtbﬂnaﬂm&hd wiheit fypés dfffiltem O
hal f. .of

érgq?g?rpvktsofé)f 3@&?‘?‘15 ﬁ%collﬁpag 1%11 zglgzog hban d fgt h I d,lm\éI&He grame

irtthef 330 pe udNdalf dnl}eorlel’bbﬁf 8 &chd @ﬁsdedffoﬁ a”@rﬂﬁﬁﬁd&he digiRl, that

;)qu'ﬁ u Ieeil n C r e S 0 ns E{Slst%ﬁteﬁfé‘%§ &6@3 ¥ | enc%hp% ng}ecgﬁyegass %igher

Gd’dafgéﬁfﬁ(ﬁéﬂc&%nb%DHEM&hﬂ MRt §RedttsighaB. Si gnal on bot h
sides_as the intersection_ is apw)oach d. O her
di vi sThsAember qffbands ugtebredr s,y SRS ralf-shorsxarplen one

Y lerfon@iiivh & si dgl’é bdnQisfrfidtnrt Wuskd Wor SRAMHA@mpBAErated For 16 kHz
four-band structure may be_ used.

elg_lvgal | y _space The
adlreABp ipgtes, asﬂlte?ﬁﬁladaqtquwaermayww #pBPYR it Figure 3.

ARt RIbasRS8AIrS bgngh& 3bge Wﬁeﬁ@&yﬁiaﬁ@@loﬁaﬁéﬂyhalf the full
typically decays towards the frequenc

n
eodwidih B éﬁrg/m Ott% 8-SFbwHeragigu BHESL t b?dldwsdﬂbﬁtde\h égb/dﬂetween
the 'rrﬁ@dlé'@ffrﬁ é?id) Snd BRRidtBnPEAG) NRaPgs mt%@&@@ﬁsetq thebaitds, the
single codi ng structure,” the sub structure
frgqunmyeresnoeseu Tt zebané mehyeerddoey dsetenssrirasthe pess lovel tithe stop

t enc
b e Mo BARY of B R ARRR o aesEn Y
mmrscetlcqua hppIQaChsi |®mcmimsiom of lﬂlefﬁ&qamcwoaww&lnw alsodve used.
B LA o B B B o mes
bowspdnent s (232, 234) V\hl | e the band encodi ng

Cop R IO% kgt Rl fREROGY BeS SRR balia b eeh signals
ba?smﬁd S{ensé@? drlofy tpmyallgelemys Qigzgis hiye ﬁng}sz lfrgg&;llemmﬁglﬁr S.
B ERREY re RS ey SarEs Shemead e aiope Do Saater

Pas. OP@sHr € 8% sthghd Hagl Sodds W6 REL the sl Barid@EUtthieNYmore
encoded speech is provided tgQ software for gne or nore

Hetblerard adowsipspscontralf bit disgiRyHon/ qHankizatippneise qoraup ey
fr&fa@ﬁcy b-EH@s NElWRIHE & id BB tﬁa%Qacelﬁﬁa GERS aﬁzﬂi@y £ %91%%{1

speech for transm ssion over the network
dgnifigandy by hengibe wsh-Randafretuisof t war e packages frarres of

encodg %I%P@? %ch b %H@ﬁ IR dbicPalid §§ R 11“3%&6('5 9# é&‘é’dm

the RTP protoco are relayed’over t er net
mmgenm32,|234) anHile tee ibandsenpddjrg erapoagndy (282,334 ok shown

%%%r?t&g/a{he\éﬁwﬁi otfg Eche%gésq &%ddohé nglgmélggﬁ%‘zﬂge :z)]re tp%rrn&y be

orf ne r i'ng pro col's are us
¢ebdEd bysearate dm:oéﬂeaSuqhabaﬂx@ncsdmg tshlesabnbed inondee geteih belew with

Tegeéegﬂce %{)eﬁlgurﬁ 4 'ﬂltte%rap Vel}éi eeI %d?(ct rpl%ey (g%epra\rﬁo S a SS%?GO%HId cP]cgec
decodghe reduiling eﬁﬂ]‘dé&\lﬂfeeclf ioprooided arsoffdae faedns@i kiofgnetworking

S 0SSR PR BT SRR e

e @ﬁdé@&i @eamefoﬁt@efntsmslen ofer tiRenetlasR (1303, SF ot exA1epl¥/Qhkhdigork

Ia erigt (260) usuall%(corres pond to those in_ the
layér software packages frames of encoded speech information into packets that follow the

RTP protocol, which are relayed over the Internet using UDP, IP, and various physical
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encoder -si de networking layer(s) (240). The networking
| ayer (s) provide the encoded speech information to the
WG pweabn2eecoder (270) through a denul tipl exer PCDENMIXG/)12686
(276) The decoder (270) decodes each of the sub-bands
arate

SRS LS sy SR il e TSR o

16166818kre u§Bd trheyetwork R60)des Wﬁt&drdaypaﬁmamblﬁzdhﬁﬁfbrk such as the
decoders.

he decoded han are t
oot ST G B PR 105 IEHEE3oPY P B B HRATof neowork.
( suclorage Ebd& it h@Sinard fol dRros }nofe’&&%’orkh’@ 1BrsqR6q) lﬂécelves
decoded speech (292 Al ternatively, otgsr %¥pes of
i [PERSpSSay 1P HgfisiRA2H0 10 BEWGH 2 ighgrlayeg giocols and

doftwardl i 1R detduer-8ddaMolkingRiRESNL60) by ttbReBBEPEARbse in the
band may bypass the filter banks (,280). The decoded

engedesfidp petyarkinglayer(shet0a s HB%"OEJ%%]@WIESPI Pl thraceded
s:}sgéc% n?feﬁﬁant)h ltJ S §pe@2ﬁ349coaéa 70 l}?&%h%*d@mﬁﬁiek&ﬁ’( pEMe)

sul filtered speech out each

Ba6d Trliraglquéers(éﬁa rdamélpg/easbgétéel sumba@éggwpefﬁ@ly@ ps iy9pRicted in
%%g&m fnh&tﬁ%ss(Z?ffﬁ@glﬁﬂ%@ Eﬁﬂ‘&nhbﬁa%bé dRbady 11{g%§&)coder, or

edr time speec and decoder 1's
dlesmay bedbcbddddw separdte bafdaieeqders. t 0 Fi gure 6, but ot her

Spee Clt}]e %e %9&* %u% l%g)fs Arg ﬁ{eﬁ %}g élpe%zg(f ﬁ‘ida sefbgsddftohg Blalk‘ll)léé SK%};eSiS

sonme of ‘a1 descri tec ques
fiker bswekd (suich hs le/lfeayniﬂlyq)eﬁltm) (2800l vohielnoudels dsccnindj speech (292).

co si ¢c_encoder.s a [
BB S Pode 26 BNE EnEBTRRE P Rl EEPE Sy gy rronty
fifi@erbdndesgrent, thieh Yheedecattid bandmaly m@mdhm@ltéru»anitsmmm

t he onent s al are jnfornation
tins holPeRRrrae: Firor il ) R Wb ot ROp e e o mloke post
fikkaé (218Y) to Aipko0s the @Bty 65iht ke itg fifterbdépeericanad (29@)3 etho,

The rate controller nsiders a v
?aahbw@tbswe%@a@w@a%sﬁ&r%%ﬁpg}e Srmeaosiie r%fqrﬁﬁﬁ?nngﬁhe
tihe vhRyigohuf fer (210), the buffer fullness of output
buffers in the encoder (230) or el sewhere, desire

out pulnergspealized geak-pme Spgech bindslerodgris daicaibe! beley w&lﬂ eference
fﬁ%@gég PSR s?@ecﬁ ‘a@aidteﬂs Ptiss 11?5'&‘% 95 u@@c %Qll@ftloheﬂﬁls sdnfd &-all of

ecoder f eeds back decoder |oss rate
tha decribadi toels @msi tpﬁmlqua% may: bnesed Witk otheptypys of pygio encoders and

I@e%%&@é’ I§ﬁ<{1]191s ﬁre(léade{ezﬁ’iﬁ) dec%ﬁg‘z of %J:rLe?a(f uﬁ)'bseeaﬁﬁﬁd@t:&iers and

or fati on about current networ andw dt h and
¢wn¢est|on/n0|se conditions, which is fed back to the

Egtme r‘lc{ﬁ &18 g%%e) Igfg%% %‘f%lﬁhﬁr Eléc\/ﬁlln ntcﬁ (%t%% %om%?nents may

er an or addition
flac ihareﬂnfﬁheatroat(mo@mnn dashbdline§ 2PFipurd 2) atostrolike e aetity,

h th .
SRR e e PERRE sl PSR o i SR
6£21B368)rs FRch 6 an@emplexite foaﬁnel ootk Inpyt i yhedapua Sufferg210), the buffer
act ors rtor

uanti zation neters or .chan t he
RUI3ES oF it brliER i1 b g RUrE e B B e, S pR oDtk 3 e
Rafcatmies & baﬂi@iﬂﬂlﬂ Rk e ondeBiforAdeR d6riditide aﬁ&Yaﬂ@%odle@ &8s rate.
reS|I|enc¥7 ajustln the rate or .type of red u&err&zo)

Ehridesader €2 Qﬁ(ee@a%@clé Aecoderioss 23 yriorgptiehiererafafonte
girl]éd Qel%géslg&@ 18kr(®i (250, RBHRAEL: BF biRHEY iROERMHAADEWREkE®ASWOrk

bandwidth and congestion/noise conditions, which is fed back to the rate controller (220).

Alternatively, the rate controller (220) considers other and/or additional factors.
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resiliency functions depending on network conditions.
The rate controller (220) nmay determ ne encodi ng nodes

wo 200632k sub- band of each frane based on sevePEl/US2006/012686

factors. Those factors may include the signa
charagteristic h -ba the bit . strea

pur 1 e eppe b Recton e 48 BB encb B 0 s e e
Qaligi aclisded rabieuey; witlewbich kpegclf Bwndodbd. t Bheameodee @30 imay

f i mpl f . h , i ced d silent .
ot bgraat At qoalisy & 5FysBng TR ol PR BB SRS hpneins the
fek@iRm, of Shtedpyasdds repassehtingrthé pasmgers Addditiomitig) thy endodsvatiay

its may be needed for .sone bands uch as . hig
P BT B S B YT or SPna! bt aSonPe > Thsethe grooder
(2he) iyt chahgeaBenIvcsioarof bisbdteeeni fBinla@pencbliag fiinbGodsahd Bfss
average bit rate, a higher bit_ rate can be used for

repifency finepns qepepding on neperk ¢NdERBShi t rate is | ess

than Fagaib 36 RleAL20)368 RidmimdleBooditd@Rods fo?8Rth siblband of
rate may be chosen for the current frane to | ower the,

eAg iTape bpsed op several igtors: jTdwen fagtorsppny inglededhe figpad chractgsistics

bERAS BB EhN dfetd thiBMiANS, A thPG& el GidfRS FoFSfample, as
exanpl e, the mddl e and high frequency franes may be

dinqusied @bavsr capaiaby &aer bitware geeded for piaplerdipmes sh astuayoiced and

LA, CLARE A et LRl E  UBE o ol
fragesn rdditionaly, Syveebits hank madwlder sofntehds, such onhigh dequency

1 t.h 1ch o (. or . [ b
B e e B B Bl 1R LGRSl RER PR TRy e
toget &emgn U8 rite) adigheobieratf cah fve uigdfor thercuctinhjarso nif drentsge

232,. 234) in Figure 2. .The band encogder (400 ccepts
DR ERaRA le Fdayerged eise T + RO BT Db BPRGTIOT e
burtehefrae foflowérgitedvefage Bit ratd. & ditina Ry tthef o e nokesofthd bands
intp nultiple bands. If the_current frane.is not [t
it B s BPE BARGEOre Frateo: R BAREST Hp gty bieh Sluency
frivaésud8sbeSiiRbESr hiidicet GRMeS @Rthey hRy BObinftRd BiRRCWI Bires for a
The band encoder Broduaes ﬁ@fqded band out put (492).
pitiod °§P’§‘ﬁ_é‘? lojwer g pitfaty dyrgediat Mg e pbands, then a _
down qﬁ%ﬁb Ui BIOSARERN of égsﬁer&im PeEch Ve ERvis 200Y) i g
on_each band. As an exang e, if the sapnpling rate'is
ecajungtionsyvigh whish RPoTARRre @Al descrbed qmbodingemtsymaysbe; ipplemented.

no
SHE S SRRl AR o A ER k|
tampeneie(28Ar234) bdngire2r uct ure shown in Figure 3, then

band. 15 SEE GBI, SRS B8 tabd fipus 36 ARG Hhefiifics or other
ghfg@dégiﬂad) lfeég.,t‘thel:éurrmreﬁarh{r)\iemt intcsmultipledanidsc dfthe current frame is
T LA T e -

X
domnsaﬁ%
safpbadywidiin dTledahd afcotidrerodudet cacdalad tarld3REhut &498).hi gh

band (.330) .can,.be, downs led.from 320 s les to

o amo K SR i i B Tu bt S A BRI Ehgh gy t20) can
paform daqua?a{ﬁli?g ﬁn aag;ti band) u«&i ztngﬂkalﬁﬁlel iff ﬁefsﬁrﬁﬂlﬁtﬁ&_if o giesixteen
respectiyv t he degree of wnsa in nthis
Ko Rraah STl VY 58 1 freigen eb R dndip g A Syivles: 1£no
1ANEempling e pafiimed Sddlhe Bdlle wdRQplit ihiOWEY Bifee-1RhM SFucture

i mpl enentations are possible. In [ater stages,
shown in Figure 3, then three times as many samples (i.e., 320 samples per band, or 960

total samples) would be encoded and decoded for the frame. However, each band can be
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fewer bits are typically used for the higher bands

because signal energy typically declines toward the
whe@has02y equency ranges.) Accordingly, this pPOwUSEe6/a12686

total of 320 sanples to be encoded and decoded for the

frane. is believed that eve th| S n
opreie AT, b A OBU B el SPb A R GRS o 320
s‘éﬁth@ tdn@lsm? e8 tagia) Hetchfohﬂlﬁ néddlé B@idqsmraﬂd Bigh e@ndo(e 8@uarbe

It 1S nore exi

Jomasanpled from Sghhsann s t?] 50 aqargﬁ g?f? 95 bﬁ’affss(gl% ﬁg% 330) extend
Refeand (RARE, Snd b 3LAIRE of thaﬁeqtehadaﬁ regﬁaaavap p{tlil@db?refe oFf

t he entl re frequency spectrum_ Each of the rmnu
dosmemnpling (42) Enbisdeglepiertption ey @ﬁ?lawwé*ﬁﬁeé@ew GRage of the

BaddBib,ene @30}; tﬁfz%sv%r, %ﬂl@{ mpléﬂeeea%o@sfargpdemo Kn 84390 %es,

as di scussed properties can be determ ned
ﬂgyextlhe areatmcailymsetb or meéweﬂbée@adeMWe signaligeergy ipicably declines

Xr%rt mg %%glﬁeg?y Itfbﬁgéég'ﬁ&oﬁ'ﬁglys D BlovRIBAS RE efméaﬁ@les to

it stream buffer hi story and
lterﬁew@dged degpdedrfat e fismedi scussed above, typically
f ewner v fer
et BV 1 oS L0 iy AT U e
hayr pfbduwﬁ'ﬁni@xf vdiceaquekity ostpohthasa singlerband coded eaamss it i fore
{leg(ekil & SkoT teg%mnpq‘lte tﬁ% cra?g)r% énleone élle/xgbrlg inte coS ?1ﬁ§g‘gu%§za%ﬁ){ n?]llgé Lrgg Per-
Baatl Basi mtlxe thaseding dre shine appmsach idr tflﬁ‘ e ﬁ@ubmyvsp@cerual Each

R RN R L R T CR
a&h&lf apkest coaebobk stafidssasiiansed belelv)e riucld pdpertdendadiba gbtyrmined
Eher t han harater|2| the ntire fre ency .
ET AR S APV ARG LoSIAG LR STBHATPS, EIH g e signal
&ﬁﬁ%{eﬁéucg B4R GUIEREA, hEBit bttetamraiﬂer BiytoBantdtthd grget it @fe. As
nore of the hj glher frequency bands. for, one or nore

dipcupred abopsetypipalinigpeihits atediepdiddpt siae) rapssptich as unvoiced

dddRAalt el hor KReld detlbs coMaRRX” fhMeD RN as transition
[ rrpl ementation, the LP filter uses ten coefficients

frasmese [ijhe averageibifpie inthe be siqaeehisteydrfipeis &gt thap e target
%\Jzégg B2 rd i dnaP ratRH bE nﬁad Le3 tﬁ@alrbéﬁ{ Barkh® "BRABSAe a lower bit

conputes one set of |inear gre iction
m@eS thaseretatlewgydhe Fveragebit tte. daelyulphang codg¢o; eachdrnd eampe

iare ]p#ef i ltﬁ{ssinﬁ glpcpgfl@ ed%‘c% m%g Wgt{ﬂ&etﬁarf ra%fél'lélﬁg Ehfe entire

'€ ent s rane or eac one for eac
ﬁmemymdmma mheesamd nznnati Additiondllyl the saté congrol gan decrease the

lgﬁ%%%ryeo%nel% d Irc%%rgrr l%nte o? Hﬁn%?%lelo ﬁe@gﬁc&fbaﬁdsefn% (?]néanot? E’rtogggglnes.
r eceiThed Pandlygis omelscmest (4305 cbmpetes lmme;dechetmmrcoefﬁcients (432). In

coeff]j CI en 4 al I t he LPC cess| ng, ..

GBpBliEit Ao By T RS Rreiglol B ar e kAF FRRLAR svteen

&cﬁﬁfcgcﬁx%rfbﬂ:iékt@dfh 1504 mjlﬂillr ﬁldﬁlﬁe‘ LR:&r&@&w@Uﬁpbﬁeﬁﬁ(@BO}bo&fpdtes one set

encodi ng or exanple, fhe OCGS ng .conpo t .

piAmsyr reesticsion cecifipents fr fpane & kb - sl g T snalysis

¢ontpakedt (43@2) ﬁﬁ;ﬁﬂés&@v’o Q&ts O?Jb@fﬂctbﬁtstgPﬁMﬁé f8 SachltfAnd, one for each
suc

quantlze vect or quantlzatlon and
eiiwecmowFantpIop a i Taal Ipafionse of GonPYtes A dt rcgf mumber of

&Heﬁf&ﬂsﬁp@ r bARIn@IPEL: dapR. val ues. Vari ous

represent ati ons, uantl zati on techni ques, and encodi ng
tec hrithdé’@ mp@sm&gqnmoeelft&‘i%&rf»eelm procyyses thplingss piedistion

e fidnth ('4553('i T‘yﬁczﬁ%e&%ﬁr@&sﬂ@é éonﬂ;onélﬁ %43%51&%’791‘#5 PR alues
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out put (492) for packetization and transm ssion (al ong
W th any quantization paraneters and ot her information

wmem@dash2bor reconstruction). For subsequent usECT/NS100€012686

encoder (400), the LPC proceSS|ng conponent (435)

{ ts th j
bR st on T R e Ao  fRPainal per cxample
thalLReprdcassily c@mpengnt ¢ eednkattsi IIPCLGER1es apar Bsespbatal pair PLSP]

anot her, re S on) to s h.th nS|t|ons
R S R R O A e
ttedddPChe 08P R/hlﬁbﬁﬁﬁysbdhﬁﬁﬁccf&ﬂ othprédiete® Fbmsodier T 5@ Wﬁﬁe@f
&r ames. The %égthe5|s "short - ern1gred ction"

AQue Fep(fezfﬂmtl é%‘ﬁ?%zaP%‘biﬁﬂg’E‘l“ﬁ%% ercpeing foc gue(S&SBH)OSSIble for

BPd vhIG&O ITRe T RCe Al S8 pidVided ih@nfel fbin@hs paHte ﬂffeydﬁusu%alband
filter 5440) recej ves_an excjtation signal and

PHB (24 foamadiishrasien Ad frengméssiop flongr i) F12(1uantiation papgpeters

sncsdt%% bhbrEBn nidded foY Péc@ﬁs%ﬂuéhcfnb ! F& sutsdht u”g@yn sle fh&ded
unber of reconstructed sa ten for

8y s L Trenersing Smonant (hay oo imitaibe LPGvelige. ShebRC
| nts
?12 %%Bﬁ%f r;f'[syngl:latl( Il?z)p o ol % tloi’l\@drqdlﬁd \pﬁgﬁvueg R e

ting t riglnal
squg\nwnﬂ}anuLSBw@pwmhed opnohet reofesmtﬁélos)yﬁotsh@gﬁhshef ﬁramsmons

S{%vAvQQn differfin fsEtQ o?ﬂ’(ﬁ SBéfﬁﬁg%é 5 %?ﬁémﬁlﬁﬁh%ﬁl)é 05 5&?5&?9&@ for

structure of speec
é&&menmbﬁﬂs@sséﬁ$m¢sve to quanti zation errors. The

per cept ual nt 55) ex
Doy cnse Rt Op R PR Dhen Bl ey KBy Blbetea e
valyds @408 tuad 1In®cl$rpo1’aiee theeria® p]ieuﬁter m@?’hthags fiheT{o409 PécBives an

50, 455 | ht s bas the or, i
Gtho arb AR Bl S Mo ProR Rtk Siing S HEnf3 et Gign frame,
{rd 3hhesRlfiler %g} M%} Wuffek B ﬁuﬁ@d’r?@{:bbbk&tm?ftﬁd gilﬁgd(ljd%ge £ teln for a ten-
CcO (0] nts (0] r an or a 1 TI Ona

GO ot Pairs o B L e MR ng. comoaent s
(450 thé%’éacepﬁlilewe@glﬁ@g Gémﬁ&ﬁﬁ)ﬂ; (4:50%59 @@1& f?&ceﬁiﬂfaﬁ %@Hﬁ to the
bet ween t he_ percep origi na
Pragipad pigta g cg*ﬁl@é eu@u& cﬁ @1%6 sasth?%f ligy M‘Wég@ ss tP .S?l@%wely de-
él‘ﬁ izd Be @&‘HQHf:s@ru@tuﬁy JefspLcem Eigna?s 16 Rlce (}ﬁ%ﬂhltory systems less

ernatively, the encoder uses a
se@@hm fqlsn@altt@a@mﬁzm% Ehwe@p@@aé hve;@tlasmr@@entsrﬁ’éo 455) exploit

%Gl‘g&%ds&ﬂg}%ﬂ&ﬁ {GEh Z8hARMC TR rﬁ%@fem(:ﬂtgg% 6%%%?&&9&11

|nat|on of adaptive co
wnﬁhmonippm@ ©od éﬁﬁ))dpplynfehlgmesbaambrghﬁ prigiod dFeovelues (432)

ok o157 18, 86 TR, Wil LURGRBRLE S frting

€ percep
soniohess @60, ‘515@&'@)[1}/ aétherr ahé’omaddufonalezvegghtsad mean square

error, or other cr I, Sc\ake

er * Eow P pfiph il By PR RTE G AT Akt eh TR0
bempuess tieuifferefidedbeByech tl&l’pérceptﬁalsfumihtmglm sighd ahdsed
above, .t he, paraneter di.f bands of frane,
BRODBUY P ag PG b PERERE 0T R0 presiista dipaerte Siena
enay, | akltitapate &fcola (A0 Lk 8 diftdiertl t&ﬁﬁﬁ@ﬂb cbinpiife the speech
cl asses in one inplenentation. Table 2: Paranmeters for

PAAPRFEnt frame cl asses
The excitation parameterization component (460) seeks to find the best

combination of adaptive codebook indices, fixed codebook indices and gain codebook

indices in terms of minimizing the difference between the perceptually weighted original
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In Figure 4, the excitation paraneterization conponent
(460) divides the franme into sub-frames and cal cul at es

w@owehan2k9 i ndi ces and gai ns for each sub-franeP@BUS2006/012686

appropriate. For exanple, the nunber and type of

debopk . he ed. and .the resol utions,of . .
SEAERRn AN (e hciioalin SRR ettor AP Ryl rieria).
Blagpplirngetams de, condpeteé ptitsebifathe, tah ynobegetitalliyathe atayhetefemay be

rate cantrol conpo t discussed, abov A parti cul

R e R oo PR SRR NS RS o St
bdnkeof 4 frane ériveb-fiunb etaydedifferde. TibleDarbadhe Shagtstypdsast
jon of the codebook indices. The

exanple,. the resolutjo
At G A ol e P B RS et oo ned by

FRhmBLRENY the paraneters tOF’ﬁ-ﬂhé‘ﬂe{(g error between a

S@dng€t ST g0hks MRFmhich, TP JaiDE! PRI forlBRdratt@AGRYOK

erat
Bhitlibed! O 1 Bfisso e ESP Sl Handdu end 2k ddebdok Paramidfers

VB OPUT P E i Thaon; 5P ddBtiA, el ARicn S5 St Olebook
YIS o, PP bé}?ﬁ tgisﬁ&{}%ﬁg_%@t, Sucﬂﬂaé gl stor t%ﬁ on

Feductton,— paraneter—searcti—tre,—parareter—search
conpl exi ty, bBIible 21 Rarameteas fordiféarent fedme ¢lasses opposed

to p ' f .on. th r l:SRAGE.

s 18P £ tdon RS Al BBl B R e e
tnér sub-fainet hmtkiaivglatessuddbablt mdsed antligains fivdach saptaneabl e

constraints.) For _.exanpl e he tim zation can be
SEREHE R erbmifh 1F S Rer e bF af Posfich loeBin it G ot
teaslgxins of gpdabook dnidieachaysinighty b ddtéreinid fbfy an enedidgahoReRhere
he r.esi dual,. signal, and the sum of the contributions
S Tt e Pt OO B e BRI GERPSTent ity Sof e A paror
By RgpilZedctaic @AeddingAntl Qe dbding \palayhetcdd dtRdr tiRRtthdhdm®ek ORY type
techni ques may be used. Figure 5 shows a technique for
tletodeePhRgPS HEBEIR Pérretitian of the eefelotkgndigesofde parameters
birgab1eaTaBb dkisABe arliBteMXintd B bptihiRAL MEBL@MeZAL th Mnimize error
conmponent (46 z perforns the technique, potentially in
basmipanriceneeipignet and dharontriyhiproeidirt sodaheok siagedo thetsgnthesized
GO0.T Qlsl88a neflih Ghd1@Eh V& iz 2N REfn Y PRRAEAE sb1fi@H under
encoder performs the technique. Referring to Figure 5,
frpcabiaodonsitaints sughes dligtodiopseduetiorp parametasienich tirfey parameter

. ) . i
%%?gﬁﬁ@h%%h%gﬁa @gﬂetkeﬁhéﬁkégggﬁgVeco?gﬁggﬁg%%gﬂﬁﬁmnhon
ihs patameter spaee. Similant, thedernf frainenizd Bbeulé kamplestoadhie terms ef
rol . et . L vercodebogk., i . he
888 PayY oSl DPherl SHARAERSORERAE ok Bl
¢as badbnd wirger miekfed mémmrsqedre adaptdhuigue ollehogkt ssguat folheach
will. Lndigcate at adapt.i ve codebooks .are to. be
e 18 SufeRinf betgen i B AR PR eparas s oy Fulens ag e
Previogs-datiébobk aigges] if kg td thasmnthesived sigmatli SRérhatFeQother
adaptive cgdebooks are used in the franme, by
@%@@Fﬁ??ﬁﬁ’QWEEPPV@GW§ﬂ"COding mode at the frame

| evelgigdé 5 Bowsel thdnAgua & ieteRhinink|c08:bbOIf pR@G&eS Whcokdiad™® one
indicating that no adaptive codebook is used in the

Sprpien B SXeialiop Pal A eIfE 23 SORBATRUI OQdTHBIRTC may
RAidHE S didrBiaBIRRbh SR 4B IMer EQhpdhetits 8B as b RAE 8&¥roller.
r enovi nIg the 'nost "significant nenory dependence
Hlseropivalyf anethes commenenidn arencpdespeormms thedectingayear , a

E))(; P: g%lk%rﬁ%fgiotﬁédré’ 5, 51 SRR uY-Barfid A 2501 RE bf BhsR¥nFrame, the
excitation parameterization component (460) determines (510) whether an adaptive
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pattern. The adaptive codebook includes an index that
represents a lag indicating the position of a segnent

wo@Rooesdizeati on in the history buffer. The segnetit/usf006/012686

previous excitation is scaled to be the adaptlve

C ontr lon t eX atio
Gt RS Ol st o S oo conbr Ml
diytpic clgdt hy adpuptivecolelgpokfis todeusddfor patisildr diatner) gif theadaptive

e v CBRbsaien R iRt pigR vk huredBamERt
&hpfiveeopdtRvkdis tof fear®l (5B5)e Fof Hampbaid doaldedphebKsetting a

i ndex_is typical I useful becau poi n 0
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conponent (450) to estimate its pitch. Beginning with
this estimated pitch, the closed |oop pitch search
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position of the pulse, and the sign indicating the
polarity of the pul se. The nunber of pul ses included

WO poobha02pul se codebook and used to contri bute POI/UR®06/012686
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If at least one random codebook stage is used, then the codebook stage parameters

for that codebook stage are optimized (570) to minimize the error between the contribution
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t he nodel and have different gain val ues.
Alternatively, different signal nodels can be used for

waledobaseed random codebook stages. Each excit ap€DOISIPaé/012686
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2) depends 1n part on the parameters use% by the

between different sets of codebook indices, using embedded codes, or using other

techniques. Different combinations of the codebook types and stages can yield different
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standard encoders, the nunber of bits that is used for
a pul se codebook can al so be varied, but too nmany bits

woreanedsazpd y yi el d pul ses that are overly densePCT/US2006/012686
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(236), along with other parameters. Such other parameters can include, among other
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classifier (214) and MJX (236)) may provide
information to a rate controller (220) such as the one

W@ bwen3izew Fi gure 2. The bit stream DEMUX (276)PCF/US2006/012686
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code 2 uses, concea t techpi qu

DA ratich o Bbat PR GH T Peel (vht PO RO aNgpoReoray: e
DEMEDHEWB))t[Beﬁ hatprosedlased BLiht yndodarg230yend Exteiots @hebpairdineders
g}éock di %gam of, a %e(ger I|ze]g|\‘i real.- tdl ne s eech band

EBpdsr (? @fclssrﬁntea 56 Hc £ PoR?e 1% osiRdayerh P“%l?f‘rc et-
slasted RedokMne HENEIK 32760 YnchRled 4k BRAEQE smdHtB olihert term

decoder (600) corresponds generally to any one of band
eGP RR PATHS bR RVE! § Biyon Pesipd pf tne Hingamg casesiibe degadet @)
egﬁa@d@suffe@ @9%% aﬁgﬁmagem%&e&ee@&m b&fﬁ%ma b@fer(s6 a;ao

for a band be the conpl ete band, or one of
mﬂgtatﬂeéaywmhmﬁyl a@cpdmmt o& s Sdtea$ica into decoding. In

SRGUASE MG bgl?caaﬁﬁ ﬁgér cgglggﬁe Phob Sloc ARE PRI fer] Qﬁd the jitter buffer

conponent s eco 600 ave correspond |n?

isditipd alertagiablp rathendedeplsttd by (apoByodeb (27 0)ont ercanstant perelatively
90%&99& tc(600) is sinpler since it |lacks conmponents for
perceptual weighting, the excitation processing |oop

and rEedEdUXr(@70) ridyaetdpE multple sebigs afpaporetans fof 6 365%kn
%%}%ﬁ?t\é%gl\‘,ld%égrl’g%}a' ogncgge% d/%l’céleorllltal eL()LFfdclb%/rg lfé’é:%ﬁ(\i/\é}( FIIr&L correction

enco
esiylompl Aienzaor correpasrafails, elesieadr (ﬂ?h)afses cno¢atmeéntderhniques such

needed for reconstructi %etd essin .
B P B5) L ST Ao PP BT PRy o gy Teceived
usi ngriglte 6 iTwelbsedigdrat RE a geRyir&d &ﬂru@dié}ﬁédhz&hﬂ @écoder (600)
encodi ng, etc. .previously applied tg the P% val ues.
rpW@nJElp@oB rvsg@églg }h(éne or moré described embodiments may be implemented. The
band decoder (600) corresponds generally to any one of band decoding components (272,

274) of Figure 2.
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conmponent (635) may al so performinterpolation for LPC
values (in LPC representation or another

WO e@oae3eed ati on such as LSP) to snooth the traPST/UBINE012686
bet ween different sets of LPC coefficients. The

C oo A8 Bt R AR ceH Etnsodedisnceth i (62 foma bend

(RALA HRly e Iheddontblte Bind] dten6 Of MEEHR @db-agldepﬁemm kndpro@ess a
used for the xcitation signal an

reemetrckGh 03 afeh desgiBgo dke %&m’t@ﬁ? %eca%ééﬁo%?*@
&%ﬁioaalhg corhllstﬁleﬁx@nfmg bRt érQR003 ikt SRLAIEhE 88t d&T(600)8s simpler
codebook stages (670, 672, 674, 676) and gain

SRER PO pgmymets Gasicepna weghpe. s ?Xégﬁt?ﬁd’chsssmeloop and rate
&apbi guration and operations of the codebook stages

(470, 472, 474, 476) and gain caonpagnents, (480,

484, TheEPCimocehwngAoEmaagnt ?@éb})ecelvr%énfemﬁtw%%&r?ssa@lg&m

JaRs Uehe f&ﬁgﬁgﬁgéﬁ b?rttﬂfgﬁﬁld%ﬁ&dm%s V@éﬁﬁastalﬂ? qh&Righiidnn g

excitation 690) 1s fed into the synthesis
fardopesers (igU@her nﬁemaaj@a neqllech &3 respnsiyeticn).c ThakPo prospyingl

D18 TARARoP BRI 0 ) 05 i
ghntifgondapidingectc quehask dpliedsofeddiéerriuesolhs bR pufeessing

ct:orllrle e)%g I(§r3§g g FIE{)J g{}ﬁl&mLé%% ?ﬁﬁ% }g)? ?gg g%ful% @ﬁ Lf’é 4‘8}wsentatlon or

amthar ppreadnézgion kein as iSB) tolserobihltheetransifines iypmeehakififerent sets of

L§¢te f%%§0) stores previously reconstructed sanpl es
6 |ng. The excitation signal (690) is passed

t hr ou@b chidosly sthdee 6679, 672, 61, 676) ahd pain appliapionazoimpahdnty (680,

I N I N T -

ﬁ)ubrekéaaﬁﬁon kil shtbedagiet Belbdttibution ofRck caldbodkastide it is used.

ntheS|zed |n he filter bapks 80 o_form

EaeReTa it SR Cop BBy oA OpERRT oG F%ﬂ?{’%%o%ﬁ%e? {16, 672,674,
t? ESircdnponeitE /e, @Qnmabsd?] h&m &Hd th AeQoABEir&ibn and
ot her

rel ationshi ps are or t he sake of
neradionpgefithe cqdebnrok gfagep %ﬁoa|4ﬁ%|4éﬂﬁﬂéh%qd&%1%ﬁalppﬂ@t% (B 482,

A4, SRITRE B8 %h&)ﬁe{'@% I §fle cHRTRABANGIhERBd Q&ie@é’cﬂ@s@a o8 are
omtteéed, split |nto mul ti pl econponents, conb

pymined, @l‘eﬂ]fb@rﬁélﬁtlgg e}@ﬁ@ﬁqyrmgnéldﬁ%@éﬁfewlrttﬁ thej sw@thesm ﬁlter (640)
ﬁ%g}?\%qgfnﬁte%of tEe? éxcgtét?dﬁﬁll&al 690)ta|i]eeal s'e& & Elteit%g%story by the

e controller (220)
nﬂamemedehmpk 6 70him coppuaiiie e cantigution 8hthe amuéquébook for

dedmﬁQ?an &ﬁ e;&ﬁh %%g@]UU|t'”Ed'a encodi ng (or

|on manages the speech encoder
( or dﬁlemgdﬂhésmdiitewéMO) asems fveonsenaatielG v:{lms (63 @dé imsprporates

B SRR SRR TR B o
protdseing.i Dife dxuitgioh Gixaal (690) & Iiaesreﬂ alirbwh thedyadiesie filtst, to form an

di f ferent nblnat ons .and ur at . of :
’%’Fﬁi‘b‘ﬂ@ % Prigma gaﬁ%célﬁgniaﬁ %}Iﬁﬂ:g kg%nf%retzh gs discussed
LRGENT GER SreiasiGple BEEIbARIE ahasublbahd olpetfesach subdshing @

Technlques One bl e use gf speech cq s is for
poiheazelathg Py Eﬁ% (489) tor fogm ﬁ@rsp%slé R%P%R&?%e?ﬁh ed

net \A?fﬁésrelammpf‘%%ﬁﬁ $iglfN ©-CindBate SRR ATRE oLMEITmhlidh; other
exi sting circui
relatlonshlpgs are not shown for the sake of simplicity. Depending on implementation and

the type of compression desired, components can be added, omitted, split into multiple
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switching infrastructures. However, in voice over |IP

net wor ks, packets are often del ayed or dropped due to
woedsasiR2zongesti on. Many standard speech codePGI/Hs006/012686

hi gh inter-frane dependency. Thus, for these codecs

one | ost frane ause severe voic aljt.

SBPAHR PTG BT FR PP FooIE Mg 81th e garppgpens. For
@c@%ﬁl@ﬁn@l@eﬁéﬁvfrgﬁﬁﬁ]t t fmn) mwde@mgeﬂl igeed 2, ﬂﬁﬁge e&emlﬁ(zz(sugaty be
codecs are robu 0 et | osse wever t, odi n
copoinef gridyhg We?éﬁ%"dﬁ?a%ahofe?“?’jﬁgda&i CPmPB‘?eé‘tsdP‘gb a o
Shigmkdih ‘éﬁd&iir% (8iSplyba &S pplicOfionCth & M anSs g d'péﬁcﬁrenédd.é;f?r
dependency. hus, such codecs typically require hug er
dspeder) 6 avslliag oS Qders AGF éﬂ‘éﬁ%%ﬂap gollertginptyyorlg gnd decoder
doh@idbs {8t tlatiGE R £RARE B AastRRrSNRRAL R ufietichh €In

redundant. codi ng t echni ques di scussed bel ow can help
e Eveenhadimepiie Riffermbosmbinationsand cprligustioan el MPeRRHR
;gb&@é %‘e%ﬂﬁfeﬁné’cﬁ%&%ﬁ% k3 9eBhiquédeSoribddBertigChni ques can

e used together wthin a single codec, or they can be
5 ed Redpndant£loding Fechhiquesycoder i npl enent ati on
descrd i ' g
adap R ESERIEHE Hebctpl SAEHIDRR Vb, SHOM fveriddofier fuble
sowhanetiorie phict epowrishavt oot aflvantrgss ovks theiesstissartuit
aboye. .the [ i 1.ndi c e
SRR SGRARE JHEFOOR RS AP heblH BB plinep dlaved
dridsdpped dieub hetworkl bimgestigment of t he previ ous excitation

signgl. is. scal.ed ccording,to. I n yvalue) to.be

cdap oYt B iR EREr T M i WPl e iEhe i ab ese

dodEcsub 1dst B4Ry max cdukadeivarn veicg gadlity degradationetitonpis maayg follbwing
ontaining information used to reconstruct the encoded

%‘F’é‘??i ous excitation signal is lost, then this current

f r amgn ofer &ddbesfdadtiBimd @@ beldb@dedindeendéntnOBudhs@iieds are robust

because it ﬁoints t 0 non-exj st ent his%or, infgfnation.

in@ackstlosieagHPWewr hscrdne plicarinds s of Qi 47d pifjrpty drops
higatshy 84 RAes HaaswRa il ee depehdeRSH Thu8 GudiRRash

out put that fades away only after many _packets have

iypieH lydreguitsdtigherhib rates|tp achiovg veise AvALGLEH e tradidpeph 1P o

{QoRve, at least to sone extent, the dependence of the

current excitation signal on reconstructed information

f r omIpseé embodiments sherrhdindant sodingigalinicusk Sisenseed potovt ¢paypelp
\YA p s b

e DO LSS AR Bl R ite SR e ARG Mot e it e

Phertaghngyes @in b esedeegettcn within a singlengpdes oo they gant soised spparstely.

on afrane-by-fr ' . 0 [

cor r da Bk hA0RuRABh Je Bt o pfdures 2and

tle adaptibecbdabmkdnfoithdtion éf tgpiealtyehd majei gpuree of dspeintierive sn other

e 3RORdL 0% AL ROLASE R RGO E I BHES e ositon ofa
Abinerntd tlicwatiyation Bighdl & the hiseaebyffed e Tha@Ementof dhedirevious

processi ng .t ool Wi.n

perforns one or r f the, fol g
L GUEaEl 5 FalogparariPEAR A StV Eloea B iediise Gpaeoook
Fanenaedbngé Bafadirige (or sub-frame) excitation signal. If a previous packet

containing information used to reconstruct the encoded previous excitation signal is lost,

then this current frame (or sub-frame) lag information is not useful because it points to

non-existent history information. Because lag information is sensitive, this usually leads
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In primary adaptive codebook history
re- encodi ng/ decodi ng, the excitation history buffer is

wmoioen3eed t 0 decode the excitation signal of tPEI/US2006/012686

current frame, even |f the excitation history buffer

1S a t-he der Vi frame' s packet

’etel’ (\ﬁ;eedotl;1 Erﬁrg%t\? | oolgts‘h f][resélll EJRE % %utgﬁ% .fS)(f.’es et %@%?éeéfnany

phkaehnmdeﬂgmmhﬁﬁpltch |nfornat|on is analyzed for the
t et erm excitatiq

b st ony PAOBe S 2 e h S g Sifeefont

dopendeatd afithdiisteat ¢ citstion 8igail o d@dnsandtct snfs@ittioh BOEL fiefious

it h e coded fornat e araneters,
B T CebR Rt g At btndsvet & efiane. The
adapt A enco@stetiernds theddticoddd W30 pdes@ibetl ABoveWitteraterdnt @ fEFigure 2
referen%ﬁs the re-encoded excitation S|gnal that |s

DEREVAR YT aeR e fPIeHine PROQABE ePRRISuCs R fagiediyalime basis or

Sofd dtiddr ibedis. NA Sb@dsPoridingieds RP§RE s the bR dav@ld)aleb@ibtPabove
t he decoder for each franme. This redundant coding is

Wik refererssdaFigurer? PHishes AorewppndipgpREsiaR desoding taglriaugs on a

asanbj-veme @gﬁp&%me%%hbaafs @mteﬂlemuf %ﬂotﬁér%ﬁ@odefr licoder, or

re-encodi ng of the referenced Eortlon of

audiq pragasyng kam%foynww Benaoofd eafoaﬁymm t@qhnth@ enco di ng

of the cumplg A,

manner as T '

currdn mrlfnamapﬁml coﬂehogk uetgmm@e@bdatgﬁbeodmg; tlsoaxeltatlon history
i 0 n i's

iatg%g ?soq};]t‘)@ Es%h t(ﬁ@%bd&eﬁg ggdltggon %%ép?fﬁgg(@é}eﬁ{éﬁ%n df% % he

cwitanmdnm«)iy buffertiabvadabls aghadeceddr @Td\sotisrfmmet’ shmcket received,

BEROINEO Bepddiec L M AT ARGl s vt
foe yieredrréd éraﬁﬂmb Berarimigeclizet inveh ofdlebedxoitdtiod dyesig &needddo Mhe
t he currﬁ gl “g re- encodedd ci.tati on sjgna Ls
PeSERsaTy PRTHOR S dherexpitarinn BisORCs TirieRdsst and i SeR e the

tqded mMfdrinapbe(espuifited pasmetsrstdogetobi [ﬁdlceé\hﬁcﬁg’aﬁﬁ for @luyent frame.
[ [ one on sone

codln e excitati si gna
tB/ggpéebogk {jontrﬂ?ultlapng? %9 cyrfey a%r ggpatwm the rerencoded
éﬂcitmrs%ﬂdhétﬁs SeinfHLR thé cudtit Ghmel e Phitt fhe MleNEdAdtidR history is
hlstorgF(710 Frame boundaries (720) and_sub-frane

ke qvatiable tathe despres fos aaowraw gais redundanigpdiag is not
e Bl AR L IEL K MR ErATRR Bl SR B
friee.f ar t hest poi nt of dependence for any adaptive

code bﬂlg ke li gi;@ g? qufe%}%g;ﬂmttf&g %Fthg exélfiﬁ?ﬁ: ylﬁt:g%manfbe A%

is depicte cor
lengrividuithd epdodingrof thep80yntdiemeatd if oan ire ﬂbt@ ih dgi samie mynodr as the

%rfé%ﬁ%&{ rﬁ@ %xc’étgﬂﬁﬁ e@}%ﬂ& b gltlﬁ'e’ﬂgfg%ﬁé RMH?}% Eés%ﬁ% dta%g 2 d f]ltr y
of ddp ewrd@nmﬂemematigas esctqdnutoé the keycaltaamm sigtdiés doms uh tsutsframe
ch_sear escr

%‘glg g 1 Sﬁglglglgtpo hgﬁe-uegwﬂ%{" xéﬁaélg% Signa ﬁmgsgfrgg?q eqeglnnlng of
theswidnt fahé diat inbladadbpduirtest sﬁb—(ﬂx@bﬁ ®kclolthe Sﬂlﬁ{f@ﬂd? wandary

one f the si_gn that_ is ond
daiencbe WELF PLVY Fpo Oﬂfdf fndehep é%féﬁfr et e hTe ¢ re-encoded
SeMtihi lsfgﬂalll§tlﬁ9 R BE R deferbBaarith idh Ynfofnhifioh Sor@RMaRSIE sub-
hlstorﬁﬁémpg|nclude addi tional sanpl es beyond the

kampes iy r PeEptivedy saerdHIgo! Pisicxeitatign gighad is done on some other

basis, e.g., frame-by-frame.
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addi tional roomfor finding matching pitch
information. In one inplenentation, at |east ten

w@dwstideeml sanpl es beyond the estinmated fart hBSI/US2006/012686

dependence p0|nt are included in t he re-encoded

hi st
o) Al SO G TR Faptel MR AR TR €21 MR BSipry (710),
Frémebeumdaths I(720) allid/sda)&Muﬁcﬂhee(rYGm)gdne ﬂ@lawdﬂbyﬂdtgepartdc h

RXaﬁgr?%a}{ﬁ@é?% T Bczrﬂtt}ggl?h glﬂ%ém%# e en%q:t%(:'l gf(zﬁ)sg);e encoded using

Bedhtit c@dbbsky Metle faxeHestadolnt of Hpeﬂicﬁﬁ@ﬁﬁr any ddBgtive codebook lag

bt B0 he et e AR B R e

dha¥ded %s&ﬁp (7BPY &:adls Bofathd BgirinSnglof tiRNQAERdTahQHabS ® thénext
decoding a single current segnent of %Fﬁtaduratlon

ppifiemePourlapt heyend Badpekmet mE Gl The lariestpeigy o devsadsnge

&hibFeARl8R YyNRind ARERSSH 6 L1he BpdnBorSpifch lsedré 102 by d%:%é}i‘b)éd @bove.
r|or frames. At the sane tine, it allows adaptiv

R ek soarch i BOt pERsEPe dinayetRtels Ishossible Bt the adaptivg, ees’@b%& will
&fpeﬁm BBk ipbRioRLEMle Qk'ﬁtailf)l‘?ﬂgl(a? thaf @ ‘Beﬁ)‘ﬁ@ el REmMEHRY iedrfest point
excitation history of previous frane(s)). However,
wrtess kit pitelt ssaichigg a&@astfamedr Aceqidingly rife f%@cad@dvstw may

OO B S RS Bkl v
a’d@;twndaghmi fdrifetlmgynatchinggaigh fr(ﬁprrrptlpmalm)pne 1mplementat10n at least

Q{ sgﬁ‘lg)fég 'b%%nﬁttl%ehegﬁm?t@ é’s@ hé%}{déngé/ gdm@ﬁe }&Scluded in the

enco |ng/ epend
%ympkbdhsmnoﬂ)bnmnanymadmmﬁwMEnmbdabmbknmhsbmmyasmlmxawe

S RIBILOY SR B RIS P e,

ﬁatglﬂagthbmmahepdumnms-ﬂaﬁst frame For exanple, the

re- encoded x0| i on s i'S reconstruc

o oGy Sy ek Ehe STt & e rbt SR Lo Ry Pygnoed
ﬁl&h@dﬂl@%ﬁﬁ§§ ¥E£iht dbir&id f5me @1@|re-b1$codétp Utor Exan@ile, la@@gment of the
synthesi.s filter .constructed u3|ng aCtH§{ or est.i ted
mnrteé%ﬂaewlnaébaevmgsapm@rlﬁtséuliafl%ﬁ +ERegAed forbiedn 9

%@@hﬁﬁﬁﬁg&&ﬁ%ﬁ@ﬂtaﬁmﬂﬁrt of the previous frane
put. Thrs techni que can also help tog estimte an

| ni t iPAimagy adaptiyy coeﬁbyok;blrﬁ%gerewwmg/e?coﬂe&ﬁmmw thepe

@éﬁﬁﬁcﬁﬁée Jnrtﬁé@ccﬂlﬂf’dnrlgst&?%f fn@or%%g eft £ Sarh&kiinO Nt NloWsAldptive
d the estimted synthesis lter nmenory, t he out put

esfdelaols toiherugst anﬂrdamenqt squenr@re@pehng of thheritispis vieuntiane(s) (or

t
g D S, W P SERORSR M apL o PR v
ﬁmdaeémodmgﬂhs dapyive eedsheakdhengyrd ésoniie high comparpd fonthe fechniques

dapt i codebo n N t IS not
B (8o PRAS, PRGRE SRl R cBP GhE0 of by
egodiegtiecodiapet the sanad quahtyrig&&ﬁas dnbod]ﬂ@dﬁcbdhﬁg pith viterfsame
5 nf excitation history if the previous frane is
PEENVEA. For use if the prior excitation history is
n Ot r RLORS prodedt eflprithir adaptive aidlebm)khnﬁdr@ Iteyelhjoﬂﬁlg/rded:cfshng, the
-encqded i.n substanti al

’fffq eécafégcer} SEnal gy Baigld){o recover gtrieast an’t c?fs’the excitation signal

for a previous lost frame. For example, the re-encoded excitation signal is reconstructed
during decoding of the sub-frames of a current frame, and the re-encoded excitation signal

is input to an LPC synthesis filter constructed using actual or estimated filter coefficients.
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hi story re-encodi ng/ decodi ng techni que descri bed
above. Conpared to the primary reencodi ng/ decodi ng,

whowensn229 f ewer bits are used for re-encodi ng PEDHSNE6/012686

the voice quality is not influenced by the re-encoded

si gnal, when. no_packe are lLost. The nunber bits
nsoa 1 tratmd GRS R b Faalim i Erel g B aftps Bicbus rame
oeplitC EHis achainenginntso halpito esinfass ariritiel state sfithésymshesis ifitter

fewer fixed codebook stages, or ing fe ulses in
o P CutiBBERS WEhTE Reepat e By En B8 pothaced
§hehesie fiktranaedty ahe bitpition the Binsérd fiyme $ getadted in the €ame manner as
decoder {.0 generate the adaptive codebook excitation

LG ATCPYPEt he current frame. The reencoded excitation

hi st oy C@®acqidasy ReaptBRA ddebdoRADYWEY Re-ehErBihg/Dadddinyl
the excitation_ signal for _a previou st frame, ,as in

|
the PRiSFRAPGPTRAMBHTS OERRAKBEHEY Hi-$1c8 lg}gfﬁ%ceﬂ%uﬁhﬁavlmary
Q&?ﬁ’&ﬂ ddeetodk BRioaS of NeTurert REmE &SAd: Elilaﬁigecf. HRNELY, Wl fifnary
out put signal can be used as part of the previous =
fgcading efithp gurrentfpge isaiohehiapgrd; Huses dhesseAsiramy exsitation history
Bhd REfibRlfratledl RcQled N synthesis filter menory for
the ‘current frame. Using the re-encoded excitation
hi st dfoy ugaid theppaiopexcit tayy iR iob Ercansfnpted theexeiiatipn histasy
U rc QhoddB b EWipd SO B A8 Ll SRR
histotyhie-cpeminrpiiec ydivgiaghniqe desdbisbabovhi Gerpayed to the primary re-
[ e-en i nni r 0 :
QBB e BEA R P R OB e LD LSO RIE quatiy
ismet ménencadbit the raxarcnddd signelowlhanmogpesietsi aoelbsta ite @aumbértof bits
ref.erence Fi qur.es .2-5. wever araneters.for_an
bRt RS Fotedsdn  SHAER 1 st bt R HBEERE kR gofifeters,
Qi asusigy fe@ehiieddedebabit sthpek,or ubihgl febneapwisksiimthipglse eodBbook.

it d (810) that 't ' excitatio _
i st oP b iF P CHS Tk Rbt GRS el gy RTH SR e inthe

8atbd@Né gdneaEthe ana@tiedodtioRr ekdi@iiort H@Hal for $herrent frame. The re-
contrjbution fron1tQ$ Q%evious excitation h%&;ory .
BRFP A exciiafion BTy AR 459 HerEcd iR reroRs @bliet) PRt Pl Y GIgHion signal
fRh ptdiRous Wst Bdthe, h§ ATBe prRASy AlaphiDé Sod¥ddkhikeFeR 00Kk

stage(s) is used for each sub-frane or othei segment

envadingdecodig techiaigns.ve codebook. For exanple, the extra
codebogk s HSe R ARt 130l SOREREPK PG ¢ i
thoséggégcr?%g mﬁ?ﬁ refere gel.o &iggpe 4. $% tfﬁ%?mqus
frewp oirtete This teoliniqueimay plgerbelp & estimaiged inital sakd of thepsynthesis
e . {ar . . .
LN TR, SO O L 680 6L R
binugd dyihesisfdted memdsy; thefoutputofgheninsuisfrémeivgenesated in the same
aval |l abl e. At e encoder side, redundant paraneters
F%?m%%%m%?mﬁ%?éﬁgitra codebook stages are determ ned
in the cl dgech CalepoolaStageri ng no excitation information
fromithe previaous frane. f.irst inple tatio . .
e bt BT e G et e b e R R eg iy Gehnique, in
teieRtrL QdebnktapatfcaliBiiRrthe mAihleRtiAfbh Mghal endoding iSthe @4tk as the

i mpl eent.ati on the determ nation yses at |east sonme of
?qn{gla}@}cHéing described above with reference to Ingres 2—t5. k—lowever, parameters for

an extra codebook stage are also determined.

In this encoding technique, which is illustrated in Figure 8, it is assumed (810) that

the previous excitation history buffer is all zero at the beginning of the current frame, and
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codebook paraneters for the current franme. Those nmain
codebook paraneters can be used along with the extra
W@ owehak9 st age paraneter(s) to decode the curP@mnUS2006/012686
franme if the previous frams IS mssing, as described
el ow. I ener al hI.S errentatl a
Gwt e dpdly PP b £t PRare s ERT BT RRn 3RS 1
Adition fietve imakdi dn‘éodasﬁluﬁfgmuﬁ@ﬂ f(ft@lﬁe dubrentehidnied om0dt alxee kxtra

RgbaELP TG oA i A OF ol eoEROR BAL et R geme

&ﬁeﬁo’éﬁdPG&‘ &aipib Qﬁk exfaoli€Hobk bigeOabd dtaAddin fiReddbdetioR e as
cl ose-10op search to mninize the coding error. Most

thpserdgeeriged Wi tdFencefatiedied- generated in nor mal

encod jfs R OSaRNEE AR UsRded ﬁbrﬁﬁll}stoq:@&du@b Zald ABeded
In the optimzation, it is determ ned (82Q) whether

A FymAtd Bk caapde Blenedeok paitRe e [ AR aodehodkoiaras) to

SNGOE bV Ge d!adcodéqf tht BRRicAs feMb R8aiddld) Afthd éh%ocie%%fde redundant
eX| sti ng@r andom or pul se codebook stage (such

@BHOTROTE @&@@cwebwk stagesrage doterined in th«th@@Fl loop,
&ﬁg‘x@l% BQ e}é@oﬁtcm ifformhtidh s \3?1?6@1059 Eramb. nfrfd @ﬂéf ;n‘g)'fbn%fntatlon,

stage an get signal. The
e deteminaionisioge wphowhumg pshofi the mpia caddbbele Eaﬁ@leetbrét ween

P&n&t%i}a{?@? sacc‘dng %gleglggtaﬁghghg &g{irﬂflnattlgﬁ u&? rzlf leésl? H&r*l?mﬁe main

om Cco st ages
el |pagnmwobetbmhk cwreng &sme.bTliose h@lra@dwqok ealemd‘@tﬁa@k be used

grpgtz\rgftlpﬁﬁ a codgbmgg %%neﬂt}rﬁqm&érésg ?o:%éé:?& hg E]%F%?] frhl’?le ?‘?ﬁe
pravidenfraee hmkugsetsa}ge:rﬁe@b@lom Inegehyral (iis m«mldn@&aﬁ&)mtanm can

TR s SHET ' gt e Gar ettt g b delidieg fg the exe
&dalebcﬁ;ktsfage(ﬁ)andom codebook stage is the difference

bet ween t SI d and th m of t

cont r+%50t4 Tlﬁ']fg Wret gb‘?fjt@eee"%&%‘%% Stiﬁfla%%@&ﬁg‘oo&}? last
didting pilse Mncﬁ)ﬁi’cd@l@lﬁd&br daﬁhﬁ? Hbtﬁﬂﬁ@cbmcalﬁ%n&d&ei $lodeNBop search

| ast  existi n(g%gnor mal random or pul ﬁg codebook havi ng

forainimyigs the godiag §ivor Mpat ofdls Rezanalts thatare gensratedsip norma

@r?&b@ihg RIPERLd SrANEAMNARis Bptirditatfond ePRe kpididatidie 1t9@dd?erm1ned
t he extra random codebook stage may Be optim zed

@é%‘ﬂ@ﬁ@r ymoiendast e ruse cprbrok flageg afe psarbimang) &aedingg If so,
BevisQ@ éﬂﬁ cogle [asfj&?s%mg Rhhdbia Or bll& RUEERKSBBIRMA as random

code tage, and decodes a signal according to the
ehelsleaokstagen nalEiwe 4 sortiseadpi3e) togainjmizeergrrbetvapn the

EnfHlRoR Ay thitle eggégéaz gc%%n%?argﬁgggge ¢4d @.ﬁgert 91 re% RS e

an extra co aptive ¢
optaiexatiooiinths difforeacesEpgmesnttheoksiduap signdl ond the |smme>f ﬂh awnthh@lons

e N Y Y

fdagtivescoGeboak dortthigntion fioi sepmentf ofmeniowsfirantee issstiocmet S

e et i febr

Sftintik@AUB£0)Go mﬁﬁﬁu@é&ﬂﬂbe&wedmhﬁe @naibiach sfithatladebook and a target

|nf rrratlon IS recel d.the LP cessjn
TRereg o ettt detan bEbo e A BitRrgn o een
ﬁl@ ?efsfduﬁl' SiHaBandARBum of the contributions of the adaptive codebook, pulse

codebook (if any) and any normal random codebooks (with the last existing normal

random or pulse codebook having the revised gain). The revised gain of the last existing
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using that information and feeds the coefficients to
the synthesis filter (940). When the previous frane is

wOon@si1sg29 however, a reset conponent (996) si gPEl/BESA06/012686

zero history conponent (994) to set the excitation

hi st to zero f ssn a f eeds t hat
RSBl RofRle sadibort B hERuE it 896 o igank ooy
béopﬂpﬁiddedpatnelybejoadlapt [ ve codebook s contri butl on.

The tive code (970 ero co r but

nhon WRBL i K5 B0 RS Ml T Co RS af o biee fis oxge gandom
FodsisdoRGtafzé, ARE dedotés asighah@¢@rd QAP the dBscZiftich £ (fordxbinpR, as

en | s index points to a segnment inside the current
p hhe fi xed codebook stages (972, 974, 976) apply

t hei rFlg\ﬁé DRlillishees 8 SubiiRee dyRderthdt halyiGe SidbktRaBabook stage
information (992).. Simlarly, the fixed codebook n

EBHEeARtye eq@boolgeﬂﬁx poeaé%@ﬁt segment|of 8 preyisusrrme ty

B8 ThE BAReREMLis gec%f%féﬂl%/ tRRBY ad A€ UEcolRE Qﬁﬁe%fmsér%ed above
produce their respective contributions to th

anddllesirpted in Ellggtﬁél, andghofunctians ghmatot efshy @wmltfw@mls in the
$sifbaRRd ﬁ&%g T ( %Yf‘f R Lo #RLarhdS cB{T@%J ?&ﬁ% &ﬁ';fﬁeﬁé and signals

m ssi ng, n eset conponent
efffigurt 6( ani)xamplepféas snoofed wbrband imfarmehow92)herelcas@d and the

e R R R E

usitigtbat mﬂomnatpaesdi fagds mecwﬁmentmtth@ynﬂlésm ﬁherl(%zot) When the
?rg\rnrgrgs ﬁzf:n(l)ed Br it I( 97 2:9‘5 a(ﬁOH}p:g%etno@ s1%n ero %§r8y6)
&infipoatit Q@M\)\kb&i’eéthte hmclmmm liistbtyao zéro $draheymissing ﬁtamte and eds that

f it , 1 1 .
LSheHB S8 Berrhs ol e B hhuapb IS Bt Bapres
&daebcmrsroeﬁmﬁﬁbm grhe @daem)e Kodebsek(ARD) thisfhad Ao Eanmiinition when
odebook nnd the.ra do codebook gain

% SRS {od lj‘lstﬁ &@%&P"F TS agmes H‘iem@%i‘af’% SPTENYBere

EREERBAOK WhEREEInI&X Foi toHQEFRE: insTH8 @heSoMe A FranRO 8)he fixed
passes the resulti n% extra codebook stage contri bution

sastebrokstagprld 7o fr X7 RLARPHRST BRFIRbindicet repgived it the gib-band
HeeReGK 953 %ﬁlla(r%l?@re fﬁZd?cod%&fok g%l?l%ﬂﬁ)@ﬁrn@sd@@? 9%5')6 except the

exci tation 'signa 90). Accordingly, the redund

1aptfn@r1mltcp@ﬂboelegam m;nmwt@ &%mnlmthe@mél@a@e L) Ero@wdhelr
égpekm c%aaﬁfba is39 el ngﬁlﬁoﬁﬁ%magng@% and the revised
gain of t C

ast mai n rando ebook stage (used in
pl acdf e exthaganiormenidelpak ntago(988)hie avaalgble prd the pravipwpframe is

S L A
@pailast nsmak@delfook s1lagfe(9[761)swlt}naremscdagmim(98&btdéab emhmsd azgh the

t her t ers.ar
S s RR ik RE NS rRuR PR i BE Pl
t@lebovkGtage (FGUwWite ﬂ1e310rrﬁa&\gzalhl(9835) tdtsd subrineedbi ITlhe rartsed gam is

Giareaian e shistesiar B PSR rrorbRaage gUBRTLe Vol

fegs.adadiiienllg uke &mafcbamsaolt gsg‘e (98 App1ith & nfd[eﬂﬂﬁndlcate in the
dependenci es_are present. re 9B il lustrates

cqurssioRAe gadebadk a ssementnt ﬂ%eofa*e & ¢pdebqokmpdel signaly amhthe random

EJdabok g% co%%néﬁ't fdss%tpnssrtﬂegalﬁ AR URBxER eRBeA k0 8dBEE Stage to
Thus, his i enentation, the revised gain (987)

thet seepf:rm Eb@l svmpfh (P95 ppispssie esHEBDOIracodgbpokpiage qopEibution to
b ES PR with BE O8nkrithiBbnPof the previous codebook stages (970, 972, 974, 976) to
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previous mssing frame is set to zero. Accordingly,
when a franme is mssing, the contributions of the

waodampti302e9 codebook (970) (with the residual hiBCDDS2000012686

t he preV| ous m ssing frams set to zero) the pul se

codeb 2) (it e extra
Proﬁu qul(%ec%( 1% bc)(x)lk 1 (896) glggl %}8 g%‘daln mgqnal cgjer)f)f thg extra
eandorh a«bdebnolsst@az@ucb A9y cxbﬁmt@etlﬂchx ahcawn)amd el’me%setdfgatn of the

is optim,ze rteS|tat|on eret

i ubBh RER Cadibat s ThidLrRS A g et R e Bist meing
vintidin 08dEPosk Stdgey A8 tusddrp AR BicicOiient &Athe GO A RhEAL HARS
ot (G VM A WIS MU P

Jetdvihd pesmeredur®hiset Besifid Beexdtadthad antiod @6ddbHok.
t echnv%ues d%dsgussed above may have advant agss and
di sadtrfrigexde dephpigu 1auiEs R feyy bitsdbat gheditgpigpenalty for

SO i 0OPRLIB) maglqﬁ@ma COHHe@Rer Ashd! @ X ni A8 fldh &V Rty
to be sone of the trade-offs anong these three

Fesdatiomivede drmg lase when tre-dramyepepencies pre Nsesaml t v
r ef erggl:0 oBhuAIRY R buRbanh Idt:&d&fb%ﬂﬁrt@the%ﬁgﬁﬂs&@ecﬁm@e 9A,

t he techm gque. For exa , assum ng t he sane

bef Witheng rkﬁ?@nalﬁaﬂd@ﬁmﬂe @fagen‘g/T Hese ddthisgmplamintgtiay, theirevised
e e e
p@ﬂl@uﬂjtaﬁsmg Gainpds sahig Zblh)u sﬁcﬁ@vlmglybwh@l a:ﬁarmcbe missg, fher

%%QBMI‘ tl?enzfﬁggt% coﬁ‘é %Blg’ghb)o 1th-E11<—:=t I‘e?l al %1sg>n0¥or grﬁe &;ev&cfus

uci ng nenory e en en
tl’ilwlng éoimaisefue z¢rn) th@mutsv icodpbodke( 9 &ivith yhecrévmdd@am) and the extra

utl ut _when one or, nore prev
Al PR EEE bR P BSFeg I BiBh gt 500
pr eviAnwextfarseige (:Gc)ebﬁdkf thditds 6p11nt1kHel falothé kituatibOwhse tlieh@mdual
ded.informatio ecover

edundant Ly. c

HSPE P bt g MR Bt A mRasPel Fob ey SHES) are
ImggémenfaltienCandonsinafisnsion cédésodka @ﬁ(ﬂoraiﬂ@ér IR ERhtiche Af residual
and . may not apply in particular inplenentations. Table
HE ade- of f s Anmong Redundant Codi ng Techni ques The
encodgr C@?a@&@ﬂ’éﬁnﬁﬁ%ﬂéﬁuﬂd&ﬁt C68MBaaRinigRdI N9 schenes
for any frame ring encodi ng., Redundant

codi rigchphthe then reé@da%téedlas teahmqtfeé diseusped abpyswayhaye

f {5%3.’@
SIVQHI eE%Qen s bfd ﬁsadvh'r?t%és déin XI%H &Ple Bﬂ‘llér;smffabllggtshse mfe%'énerahzed

or unvol ced fra ,
praclysienp asiho whetrard bekigged to he @llgfecrf‘ﬂmjuraﬂe@éfs |amoagxthhseabree

U NndcS Hlag E&Hﬁﬁues Orh@Pit a?eﬁﬁec ﬁl%fegft%%ﬁesﬁmc;[mt gti tifd I’l]hal? Sre

controlle a componen
ewApidn employdlmwtsclmgmen §orf exemnplesassungihg s salhe bit raa@lxs usédfw in

?ﬁ%‘éﬁ (%((Hl? /&b ?31@9’1( %h%Foss % Srt)e%?l dé’gn%ta ueﬁ%D F?O%Sg(erhadlahty

<Blring Sbnnm'h dwdédmg&;bcaﬁhﬁemmedbum gka mtedcforheﬂ@damﬁaoﬂmgtand)thumyver
%C sQS’%{%' ous ]'dlff str.e
2y %vﬁ Fgd

R R D A

dldpendeﬁcﬁblrﬁﬁﬁl’tb tlfemﬂﬁdencyfoomewdchﬁmdiﬁslﬁpﬂobﬁg tiR i Btyafthe
Lgnal [ ng its presence to a decoder. In this

resulting speeth output when one or more previous frames are lost. The usefulness for

recovering previous frame(s) refers to the ability to use the redundantly coded information

to recover the one or more previous frames when the previous frame(s) are lost. The

conclusions in the table are generalized, and may not apply in particular implementations. -
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i mpl ement ati on,

each frame in the bit streamis
started with a two-bit field called frane type.

The

WO c@na32ype is used to identify the redundant POOUSZP06/012686
node for the bits that follow, and it may be used for

ot her purposes in encoding and decoding as well. Table
4 gives the redundant codi ng node neani ng of the frane
type field. TaPkinady AESCri jtSecsndafy ACB e |[TEfiea Bollébook
Fi gure 10 shoywHidtorr Exbotifn@r €Hiseeyhéudingonssiage t hese
BRIRE pefaltyne bHigstream framvid@imat signaligg the
PIREGRE6f OF ajnormal franme gnd’or the respective
Febing Mmorpdi| masit ypes. For azdqpar mal  frame| v49Hbd
i&fehidicpo mai n encoded inforjmation for the frane
VLIRS gy T édundant coding bits,” a byrte poundary
kebveringdbst t Ne | BRGANNI NG Of tihg, fyrame isfollq by the
I,{egmshyégﬁ(syode 00. The frame type code is| followed by
cre marit ernco BU IIII Of1 llblll Of IUI d T10T ﬂ[:li fldllb‘. For—a

frame (10kbJe ¥ TradsraffsekmongddgstundantcCaitib Sechniquesr y
redungan,. geoed Chﬁf’g L PGS tf?é‘redﬁ}cﬂfﬂfc%dﬂg Q{Eféﬂ{e% téo(r %?%ﬁr%emggn the

t he begi nning ane I'S
fly p}mrrgcmgodilﬁg; Rnﬂumnsqognalrmghthlet prsséaicdl fof soprei olamsep of frames

%%Zf%ér:&a/ ﬁx‘rs gcggeglgg)angi(ea hﬁo% Bé%fi)f?tj rﬁr n’%ﬁvo‘i)c%d ffrg{ngg)uzgndt& ? isru'sgd it

IS
maﬁb@uam'd bh eahifmnmno:toajmmdmﬂxaswrmm en ew&rgdtea(ﬂtapies \veon some other
) Ol% 1? éc’ct: 2 lle a ent V\Fl Ctond hist Orty
e?%fu ant” dodd r ngatmp8ﬂ IR Fll‘?&%a c? 8“?1?05‘%

¢akiSidening factbry tsﬁchba@ lﬂ]mi&fdy-ofﬂ 6&5/)3 tht avalieblb elginnelibagdvatith sl
fra ded unit including a frame

?Vﬁggé?fggacgﬁt’?‘ltﬁéc@éﬁgs? Sa normal franme) followed by

nai n Encod&duhaﬁnﬂmmgqnt S@eard Fopmaml frane. Hovvever

folla g, the byte bqundary (1045) at the end of th

i n Hicgbueen: fRER QrBALioTAGH Mretentdp qarpus Aitfersm Srisdn 2 bt

frehma MB1I§WiRE iseRd@plbinchiiaén dMdbmal &5 seifindietedsfRansdAEY

hi story information (1040) (rather than nmain_encoded

infreatien dessiibed pboye prépianalifg [tp preeAnE R, 2 dseedstisk thise
REAQRGRS¥n, ré'agﬁ fide inr{fl@ﬁlm&ﬁﬁris St BAQiH StwRbiY ﬁé1§ flieli frrame

the revious frame is |ost, a packeti zer or other
ectape g asagite éi@ntlﬁyéhmqgﬂmrdnnt@pdmmmd¢ fy therdts that
r IR T
goggﬁr lm%’ be é‘?g"'ggﬁigf)f“ 6%@@1%@%0%@ dggl&écordg%%‘e QR1l. Table 4
gﬁecsrtbta@éwhdanmdwa olede neguing pithe frame txpwﬁehir t he

current 11 air e RE R T RERBARF R e 1L o1
can be given—th ofVi-on—of SR Omaﬁ%nn 2 Adary

i 030) is

hi story i nf ¢rpetio S 2] :
successful ly recei ved. Sim ]F%F?W,A%liﬁ“&t ra ¢odebook
is included|{for a

stage redundant coded info ]
frame (1050), a bytge boundaﬂs‘i}m‘g1 ACBAIsORe begi nni ng
ped@mef rane type code 00

of a coded unit is foll owedE
(the code for i n encoded
i nformati on fo?ngﬁ%g??ae%&?’mh Oﬁﬁ}lr—é) %let%?l ow ng the
byt e Higund@shpwsfoss)iffaentcombianipne bf these cAdgsrin edichrgam frame

o gcr @%&111 Ip | gﬁg%glgeg&oagr?)‘;ﬁgl f’f*a%e anh/%i: h@ qgsﬁecqlvg Eéﬁ“ﬁda&y&%mg

types. Fora normal frame (1010) including main encoded information for the frame

wheon t
wheh—t

without any redundant coding bits, a byte boundary (1015) at the beginning of the frame is
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extra codebook stage information (1060) wll follow.

As with the secondary history information, the extra
w@owehak9 st age i nformati on (1060) is only usePCT/I/S10h€012686

previous frame is lost. Accordingly, as with the

secondar istor inf cketi.zer.or..othe

almsoraie e 5d ot of Theto: s 0R ITIPTIY pReen

eﬁ&d@@i&&ﬂﬁﬁ&ﬂﬁrﬁhwﬁl Bamer mation, or a denul ti pI exer

IR T R R R T

ihfBrrfation ad"by@@ﬁdu'n&:iﬁ' (2 sansl degBintng @ﬂﬁi@@fa&nehs’ﬁbﬂbwed by the
tpacketl zat’i on) decide to comhine nultip fragetgry
3

aselyRreiode 60-MBHGH h el ﬁlgewreﬁa%wfnaryraé‘awé °P Rpogl
1Qfo}r§£tﬁ>ﬁ b ROEERE. TRerRAGKSES cdae adBNSwedWytalioled WSt for a frame

packet, the application can determne the franme

wunaia pn@glecbyﬂf@@amﬂ arg adppsivp pedeBegkdustory pfgpation shows

a posgid| AEEE irlcleHIORY 2 £
havi E"E“ sEol %ﬁ%&&yﬁf@d&ﬁdaﬁt FUBG R E111r{4‘130) ﬁragq%ymj )
€a uni

(B3 0shyreetebundpay (lé)Bﬁ) at ke begianing of fhe fiameds fadpwedlaex
ﬁ%l{u%lngf frgﬁg gj‘p\é eghe do (ﬁl@%o@é fo Qﬁgpﬁﬂ[ ﬁanﬁ@%ﬂ%@éﬁl Hylm&in enddBed

orruption), and adaptive
1nfz»dedttmmkfoﬂ agprmalr frapiet dHowaver, fojloiving| thwb)éﬂmunéatryt(ﬂélﬁ) #titke end

Lfg}ganrﬁeah grrl] Ec)lc?d n%ltolrllrg%trl] I anoél?eg'enlécﬁg ?‘ﬁ%]fg:@%ﬁ £ Eﬁlg n@?g H?@aﬂtthat

1ihd18eﬂés, opannhl Effcaimrﬂhlétoﬂyhﬂ&)mamﬂ (a104oy friathert thyn mein ebeodad ed

1{1 g%gtsm% the frzﬁpej ﬁ\%él], g‘?‘églgﬁ #ﬁe SGEC og@a% ?xﬁgqr}g/ %f?rﬁl%ﬁgn t1040) is
S bl &l thd ﬁ@ﬂﬁﬁb&?dm&l@ thst) @ phdketifeirat other chmpomdnt camiie givea the

first frame he t 0 an be renpved. . Thj
qniien P @“ﬁttﬁigtth%m LSS E‘g‘ Sp‘é@il‘?ft 0%“"% T S8 S irEY W“EF‘%WE“
the bvelaiB8)) rateHebakde Se @&iréa@élﬂkhe%él{eﬁloﬁﬂd&b@mw 8t g Previous frame
i nformation, but all optional eq#qnﬂﬁnt codi n

BRSO FEA S s PRSP (oA HIUPIENRR PR Y SPRRARRGE can
He gl‘ge%Qhe éph%g of c% 3dHe thé SecbhRrERMSBASh okBatibsl Win tienormal frame

&I‘I mary history redundant codi ng technique, an
PDiicesessfully TepeivRsk drop any such bits when packing

fr an%?mhﬁrgﬁwgﬁ e)ltlré Bddbosk Ekgéeere&ﬁﬁgrﬁtco@ﬁ(ﬁ’fdﬁﬁaﬁoh% included for

prinmary dtor un ant cod I ng infornmation i s used
afiebhE05Qr a hge bmhwéaxm(éQﬁSa) aighd begrmingofiageded yaiigfpdlpwed by a

%éal?er gﬁeéaadg b/ bie c&a%%lgar Igoqn@gﬁ{;nlkgﬁ f@ﬁ%g %yﬁ{ % %Gﬁ’é&qn Hfiftion

nor mal nows rame WI _
foea nomal fruht.i Hbweres fpihwkag the pig bowadaryi {064) lat theerd pfghe main

%{(}gdegﬁrrl %%gt{oﬁne her co %C(E] unit 1'?191 !fe% a fra’%{ ttg[g L%E 6 { %ﬁc%ﬁné‘&honal

cconpanylng esc
@ymodﬁbbgna@geh@mdamnesoaoyewmefeﬂom ammlmsetwew Togtory

information, alte ve dari.es not .
SR et e egyeies mtyaber UGS SeefP R glevious
ﬁ&g@mﬁsﬂb Y A8 @rdegye, ra? Ki?ﬂh@llib ®bodas byl énfomaitien tay;:paekectmms
an (0] i nations.o ramne t er nat
ehesamporsaicande gier trptgh ﬂér@mgw&%exga af’ﬁé ﬂé#a%er ane
IYRESHEH, ofPIRMIEIERP 8T GherfcoMPBnehydaDe ghvan tH@pdes of skippthg

and illustrated the principles of our invention wth
the Peiragedebaok s@esBifarBaticenbodi ments, it will be

recogq zegcitale. L% SpacdioRfehdsip Qﬁiﬁsﬂ&‘ﬂ {2 elGABkdMation) may

decide to combine multiple frames together to form a larger packet to reduce the extra bits
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nodi fied in arrangenent and detail w thout departing
fromsuch principles. It should be understood that the

w@e@gnaney processes, or nethods descri bed her BCTUS2086/012686
not related or limted to any particular type of

computi ng environmen unl ess i ndi cat.ed .ot her

PG 7S L ke Bredgn P HAT 196 PEsS AP BaL L AR e the

LA RGie SR sk RAEME bit Bidanbe used with or perform
SCri

operations in accordance with the teachi

her effigured leshee & Posiblaut sisam of pgigelg ﬁﬁ‘g‘ﬁf ﬁg?{l) g‘a‘élﬁ% fapr ?‘ﬁmes
PlfOt Y\@r()el I\/él 129). HRa§ 68 Eﬁsﬁnﬂed hat A EY\REBesARA theirp® packet will

versa W' claim, 1. A nethod conprisjing: f%ﬁtgh

b&aenewe@ rf@@e eEthag areorsrewesr(b%e%og?aﬁgﬂ dat FQIrUpiipR) A
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eco ng the curr rame, the redundant coded
herpmpmtaf the purcesh BRI Aty Ps¢sghia IACmréméery’fhP apiémahieigilant coding

o%%f& | ALS rgallvﬂutt Bhel t{}ﬁ 68k 8 E)Fﬂce'?g Q@r&n B refifdGed r”ﬁﬂ% £2bkHts in
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thefentairtg Hamesqhino, $59, Bb@@)tatl on hi st ory for the

refer ced ment but .not Lo ne

or nﬂf © HoT ngg?@% 88“@%3&% %% ?néu%@ q:|eous Ff%
eﬂ')phfﬂﬁen 575 hkﬁdlrdp; ang|sﬁjhl131tl ,wh‘ﬁii] gacking ftahes t—:ugdﬂ"her iptoccshugpdd plagket
tool i.s a speec e erein th essi

eGisF 1S SEmD] MoDHE PG SaE e PO ATE oyt the
Heas MehdibBsE UdvaRtr, ﬁfe%ﬁ”ﬁhd&ﬁ@{ KRld fofce Mgt enbhtier By @dbdeltdich a
frame i s avail abl e to the decod nmet hod  of

fsares anamormpldraamer it kpove the Gae Wélgé%mﬁdn% g’fa“}espa%keé Fad that it
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the redundant coded information in decoding th

cur r e¥thopgluliguisn 1§ ands 1 1tand therascqmersgying gﬁs.gnpfgonﬁ&ww byte-aligned
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In the sig hi'story information is coded at_a
giabligngd. | MO@IOV@EFIMGQD Ehandrig aad teageamnanyipadescgpfion show

éﬂaﬁgle ol qbq%; choldgsean(a coﬁlgﬁ]gﬁcﬁg Ld ﬂgxﬁé %)%Qsd e&'lte'rﬁgn%l nl @Boder and

€co e current frane. claim
decoddn aseeothertahé/owaa.ddltmngirf@mw.*zpqa gr cmmat@naofsfp@@cthpes

the. MR e e R T B bl S ER TR RSy ktonce o
described embodiments, it will be recognized that the described embodlments can be
modified in arrangement and detail without departing from such principles. It should be
understood that the programs, processes, or methods described herein are not related or
limited to any particular type of computing environment, unless indicated otherwise.
Various types of general purpose or specialized computing environments may be used
with or perform operations in accordance with the teachings described herein. Elements
of the described embodiments shown in software may be implemented in hardware and

vice versa.
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previous frame when the previous frame is unavail abl e
to the decoder. 8. A nethod conprising: at an audio

wEe@eadReNg tool, processing a bit stream for BOT/ESIM0E012686

signal, wherein the bit stream conprises: main coded
information for a current coded unit that references a
segnment of a previous codeg=arrt to be used in

WweerM:ng the current coded unit; andredundant coded

i nformati on for, decoding the current coded unit, the

Y eduddaEod eRIRIISINE or mati on conpri sing one or nore

par ageiefidid Rbcelfify @bl, PRL&siA%h ba s@&@eﬁe@kaﬁ@ggfal,tvﬂm@n the
used in decoding the current coded unit only if the

Wt dippB GeMPBWEd unit is not available; and outputting a
resul t. 9m,iNQdoRhRfhafdn 6 AbuReds AMAEME BfctddBesBleBment of a
coded information for the current coded unit conprises

r esi aeyious ffigmglto prapsadin dcedingthe ewesnt fiage:Hd or nore

differ encaug%h%%ed b0 hF BEhiRP tHeQburrt fSranidl g@ ddundant

coded unit a a prediction for the current code

uni t coded. infphmativatchmgriging eigral hslgry nfremation assqsiates withothe
proc ' t ' ' r; and processing

t he E%?kggﬁggﬁ#%%é%?gEgggggﬁégigﬂﬁg the optiona

r edundgpatingedewlti nf or mati on, wherein generating the

ptiqnal redundant .coded i,nfor.mation. conpej ses ..
Rt erte AR R E B4 e P BT Bl T SRR gt
¢ooder end tharesoldzlxncddedtmgels i n a cl osed- 1 oop encoder

5 e LA SHHTED, DR G AR Rgh e

SMIRARN Mistdri orakierdic L RgmbmtGut @D bxditatiéh IHeSCbr one or more
decoder; jf the pﬁgvious coded unit is not avail able
pg-refrEengrdeRsgapnts pHARPIERRIGEESr nore paraneters for

4 he codelalt ACRIK$Sfhd¥in iHRQuelie patedsingRod] @COPebth debler, and
current coded unit; and if the previous coded unit is

whetein disi REocessinaronpsissasing therfedpndand cadrd ipfrmgiog in decoding the

QRfARIS whdiRd: of A& tEOHENARK R8s MNatlatlS BAhOYecb B

decoder in decoding the current coded unit. 12. The

et hddeatethadaf elagn Tyiearein thetandio pergatsaigiogl ds amsepshedgcoder, and
i ' . |- oM.l .

SRS o L AR B0 LOLANEIE A oo o

parcalmensr aly fithe freviorsdraore ismtevailebledo thodetsdok st ages

i ncl ude a.c [ . : WO . .

! 8 AR D A o5 OO Sy

ladkd pétidepending at least in part on likelihood of use of the redundant coded information

in decoding the current frame.
7. The method of claim 1, wherein the audio processing tool is a speech decoder, and
wherein the processing comprises using the redundant coded information in decoding the
previous frame when the previous frame is unavailable to the decoder.
8. A method comprising:

at an audio processing tool, processing a bit stream for an audio signal, wherein the
bit stream comprises:

main coded information for a current coded unit that references a segment

of a previous coded unit to be used in decoding the current coded unit; and
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codebook in the adaptive codebook stage represent an
excitation signal for the current coded unit wth

WO edoenanee to excitation history for the previ PUBUSHAIEE 2686

unit, but wherein the one or nore paraneters for the

fi xed codebpok re sent t.he_.excitation signal, w thqut
reference” dgm%aﬁlé C(g‘{?g illiﬁg’irr?a A1 T dpeodipe e curs ﬁtecoﬂﬁ‘ilm'l’mﬁ a“k?f
cl ai me@ndadhieodidrinfothaiondnPrigfiOaR DS dg: padarhetérs fédne or more

audi o _decoder ;. and cessjng the hjt strea onpri Ses:
o et B M iR et ol M PGB SR e
usi ngratiodseaddd wiiten@faviielep®midn coded i nformation and
the one or nore. paranmeters for the one or nore extra
codeBBIINERFEL Y 1 decoding the current coded unit;

and iThetr@hddr F¢la@H S, WREE thethdin béded Uebin@BbR fortttedhrrent coded
usin%B}he mai n Qg%&d information, but not the one or

Wit @rpRsestet SRk sigryl PeRBeigiiderIFseREIEO e R ParechifuBrrsk between a
fek @G0 8otioh TordBE Qe B JAB wHtd I Pre KR8 Yor4hM durrehBeodd unit.
nmet hod conprising: at an audi 0 processing tool,
bt ocelsimginod diclais 8y whestiBonpri sing a plurality of
codeqnaui Ppretiistife todhBhLR LIS AERagogdRd unit of the
plurality of coded units conprises a field indicating:
whet Hupcepsieg the b stream compsingsrdenaatingdhqopiosddedindant coded
. . . 1 . ) _
T R AT 10 TR Bt oA somprie
dadetmaningthe pnwer e e paemgises forthel ewsoutinmye erdiarcodelmokl eidges in a

' oAt | . I . Wherein t.he
B s Oer s A8 ol EO R, iR T oML P b poced
wni.t conprises: both main encoded informtion and
Lpdunﬂg@&eqﬁpgdagn orgytipn; mai n encoded i nfornmation,

ut noorEHESPASE R S8 TRt opnation; or redundant coded

I nf orthadudangroeséinnoohiiaRpeenic dgtederj nf or mati on. 17. The

met had_of claim 15 wherein.the processing includes
packa! 11 prrghods E1oed et BoEe Gt elpis b SEaer er € pltracmore
patdthéiers Wielieadode®dk Arerekit the etodade deddBink thdbatrent coded unit;
conpri ses redundant coded information for decoding
@@rresponding mai n encoded i nformation but that does

not GO pievRut BRicE Qhit BIRLANUIE tHERIcELIBF BRAGKE one or more
information is included in_a packet with the

\ . h
RAGIRLED B dfrerrgdehork aeiobursd by Ardlesades Bslecorang trp eurrent ¢rslgd
@fit. cl ai m 15, wherein the processing includes
det ermi ni ng whet her redundant coded information in a

Blr r ive medd of alaine 8 orhereie theicadeboek ip adixed eeflshodknintadixied
QRLIRR "é‘ﬂage following an adaptive codebook stage, and wherein the one or more

parameters for the one or more extra codebook stages include a codebook index and a
gain.

13.  The method of claim 12, wherein one or more parameters for an adaptive
codebook in the adaptive codebook stage represent an excitation signal for the current
coded unit with reference to excitation history for the previous coded unit, but wherein the
one or more parameters for the fixed codebook represent the excitation signal without
reference to the excitation history.

14.  The method of claim 8, wherein:

the audio processing tool is an audio decoder; and
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19. The nethod of claim 18, wherein the processing
further includes determ ning whether to packetize the

wo eabgnsired coded i nformation in the current corPedUS2WE 012686

if the redundant coded information in the current

coded uni t. onal 20. The net hod of claim 15,
é?rﬁces?mgatﬁ?:g?%%n 088’&8 unit of the plurality of
c od ed uni tifthe prepivisesied enitis dartvailaits theh ntiog aEltasosome of the

thenthefeg atthe urrent coded unit. indicates a
el aogT P gatef 4ToBTioh A% B aiGahTe o BB ot PO Ty exm
t he cdodeik siagaanl detoting the current coded unit; and
if the previous coded unit is available, then using the main coded
information, but not the one or more parameters for the one or more extra
codebook stages, in decoding the current coded unit.
15. A method comprising:
at an audio processing tool, processing a bit stream comprising a plurality of coded
audio units, wherein each coded unit of the plurality of coded units comprises a field
indicating:
whether the coded unit comprises main encoded information representing a
segment of the audio signal; and
whether the coded unit comprises redundant coded information for use in
decoding main encoded information.
16. The method of claim 15, wherein the field for each coded unit indicates whether
the coded unit comprises:
both main encoded information and redundant coded information;
main encoded information, but no redundant coded information; or
redundant coded information, but no main encoded information.
17.  The method of claim 15, wherein the processing includes packetizing at least some
of the plurality of coded units, wherein each packetized coded unit that comprises
redundant coded information for decoding corresponding main encoded information but
that does not comprise the corresponding main encoded information is included in a
packet with the corresponding main encoded information.
18.  The method of claim 15, wherein the processing includes determining whether
redundant coded information in a current coded unit of the plurality of coded units is
optional.
19.  The method of claim 18, wherein the processing further includes determining
whether to packetize the redundant coded information in the current coded unit if the
redundant coded information in the current coded unit is optional.
20.  The method of claim 15, wherein if a current coded unit of the plurality of coded
units comprises redundant coded information, then the field for the current coded unit

indicates a classification of the redundant coded information for the current coded unit,
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