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Table 1: Bit rates for different quality audio
As Table 1 shows, the cost of high quality audio is high bit rate. High quality

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

transmitting audio information by converting the information into a lower bit rate form.
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Conc eXlthasgh sw.e,q:c&gg@ecs described above have good overall performance for
many applications, they have several drawbacks. In particular, several drawbacks surface

when the speech codecs are used in conjunction with dynamic network resources. In such
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_,4
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previous packets and use that delay value as a guide. The delay of a packet is typically
determined by calculating the difference between a sent time stamp applied on the encoder

side when the packet is sent and a received time stamp applied on the decoder side when
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or more of the described techniques and tools including, but not limited to, the following:
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plural derived segments. The available frame may be an unvoiced frame, and the one or

more characteristics may include energy of the available segment. The plural available
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{ith b 868 higdes delBivatud] diﬂd%go&é}@aﬁ@b&nﬁe} ﬂid@}lﬁdiﬁt@ td"@iode of the set of
i ncl ude regla0|n a del ay value of an ol dest packet

el Brdes ith 3 @extdpwerdelay valye- ph dredied dggofer nackptdeley valngis
@Jteﬂr%d%@ﬁd@@fégs@ in pdﬂMﬁh& 8a $thembd, Omatad sy ﬁ@k&tlﬁfecafred
one or nore nodes of the set of plural nodes,
vpiateining)the Heta Slewgtura map mebidareplaciHi agisley yplupef & ﬁé@égacgf«t out
dﬂ o S8 flgéel@gg;aaletmﬂﬁé delNaRRF e n@@tp%as@t rupa&mtghﬁe high
esire eco packet delay val ue I ncl
v@mqmtgr of onodemert npéas of ge seifol plugal apdqso@éypé@mgrth@pwgfalue
I 0
TR AT LEEbR AU, ot o BEARIMIDANS T Ay OB ing o desired
devbildr paclde@kryedlu@unm'enclme ln@(c,ies a heds didersebedaplwhlewdesand
usi ng. the del ay r
%%“Pé%a‘és% TEPY pac 9%e i ngr}g @ES (Sc}gceos Lor }H%aglgo?ie%ﬁgg
dmsesmedyrhwﬂndelapfralmdmsl mdb,slrmmméspmﬁmbdesilaa been searched, and
red r.m n acket 1qgss r The va

i 1B e BR8P R A 15 e
a@de@e adenihk Vesidd dinhbarvd hodes atay casespord tadpasdergeimedildsired

de ag parent fromthe follow ng detail ed
H%%%WP%F? n of different enbodi ments that proceeds
Wi t h TiefvafenGechhRubdhdacslOfmpaR Yisdddn Osrabhatgs. or Biefindently.
DESCRI PTI ON OF THE DRAW NGS Fjgure_ 1 is a bl ock .
di agradditinableatyres anf alveRiasrs v ge Brads apashirom HefAietng
Qaﬁlegrdeiﬁﬁbﬁo@éf diffedRabbaiRRAs AAPADEIBMNRL BRI eRR to the
impl emented. Figure 2 is a block diagram of a network
aqeompelREawiRgT onj unction Wi th whi ch

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a suitable computing environment in which one or

more of the described embodiments may be implemented.
Figure 2 is a block diagram of a network environment in conjunction with which

one or more of the described embodiments may be implemented.
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one or nore of the described enbodi nents may be
i npl emented. Figure 3 is a block diagramof a real-tine

W@ p@easn2se ane encoder in conjunction wth whi cPCDOS2006/013010

nore of the described enbodi nents may be i npl enent ed.
Figure 4 is a flow diagram depicting the determ nation
of cEiaEvbie aPleckiAZERs Of gyegiting spReE e Anresler mrogiypeion

With Whibh 8&ordh RO LA Qéscﬁbéd%ﬁ{boﬁlhﬁﬁts @rﬁ@% hmbleReRedlecoder
I'n conjunction wth which one or npré of the described

e nbo&nmﬁ is arfloyv Hagrpmdieriging thedetamination of qogebpokspaapoeters in

emgdepicting the general flow of audio
émat]lgon In an exanpl e decoder-side Vol P system

|F|n guFégute § i acblesiklideran alp walriepipeedhritpmerdeceosler freqopiigotism
; g‘gﬁime,ﬁ oﬁeporaﬁ'org égﬁ{g hgscgﬁéa%%oﬁiﬁ{e?% n%zfﬁ‘e I‘I‘B Hented.

I's a graph of an’exanpl e packet

del a3F1g11|rQ;6 fsi akil]oqkohngr&ﬁil depicting theszenerafl fhayr effaudic infermation in an

exa I ata structure. Figure 10 is a

Wm%egg%o%?g%%\efgﬁ ?iytnlg an exanpl e of determ ning an

appr (Fpgmrm & aﬂﬂmkehdgmm tlefi@mp hedwéferihg oflrmpled in @ example
ITH.tI |IIustrat|ngatechnlquefor
éé@?ﬁ'@g §‘?° “WMfivoi ced audi o information. Figure

12 i $1@rékwm§a1ﬂmfaﬁbﬂtemﬂepachg dalay disaitptien.of a decoder

gteersngr %{ég %‘%@%ﬁ% %“ E‘plfl%gg@%g% ‘g%tsggﬁﬁ%rqws and

t 00l FidiRs 11sQCRwEdiAgrd depitingth@k4msle oNddietmiingali appropriate
and/ or decoding. Wth these techniques the quality of

Peespet Ve £ r om a speech codec, such as a

real -Hi5 78 1 FRYQEKNEAE @fagrabSilli LAY @%chr%fé’fof soacaviagBMsihg
may result fromthe use of various techni ques and
ynygiced audiminfarBporor i n conbi nation. Such techni ques

and togl,s 19R% ARCANEEm GBOCHING PR 6LRAHTB M thEEHkbery
based on characteristics of the audio signal and/or
f@dinﬁglepltch jittering in conjunction with pitch

ext ensi on conceal %TgmﬁﬁlmPﬁgNt echm ques may

al so i ncl ude encodi qnal _
resul Eqsn@aeﬂ reovppdionnie aterditqeted @ctmhmqlu@%anérﬁ@p HEr pepcessmg audio

ARERHRG b AR L AR RRCE ke fo TRT Byl O 86
demiyed frmhuckpeacch Icmdﬂzb,amcm@ aaredet'smer &pdeopa:o&@t isdebwyeds afugh
mpa%xgm%&ts %tgg lz%sﬁlft ngt ut e us /-ﬂ?l% %odls ﬁecomé?egtcalg% ﬁ%ls?sggarately or in

soaibigtisn.t echni ques are descri bed in a particular,

sequ e&lch %lchniques and tools may include choosing a concealment technique based on
characteristics of the audio signal and/or using pitch jittering in conjunction with pitch
extension concealment techniques. The techniques may also include encoding some or all
of a signal resulting from concealment techniques and using the encoded information to
regenerate the memory used for decoding future packets. Additionally, the techniques
may include calculating a desired packet delay value using a data structure adapted for
tracking and ordering packet delays.

Although operations for 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
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order for the sake of presentation, it should be

understood that this manner of description enconpasses
worRewen3near r angenents in the order of operati oPGT/US2006/013010

unl ess a particular orderingis required. For exanple,

operations descri bed seguentlally y In some cases be

ip eeqrireth diva cxmpbe opeptiaps dessribadseeisntially may is some caspohe

A Bns ks p%ffoﬁﬁearebh&lh{eaﬂy fmmrﬁﬁhme RELinDAGYY, 'ﬂbﬁcharts

various ways in which particul ar t echni ques can

paserpt slpve A jverins iweps i whichoraicular teehiigups 6an based i conJunctlon

&ﬁﬂ&&&g&g&ﬁﬁgyputlng envi ronnent features and audio

codec features are descri bed bel ow, one or nore of the
t ool Vhitechartéecukan p@m@maﬁwr@éme@téem\mei smdagdiopgdec features are
&8l 64 vt R nf¥fe GARPILI B g%c{ug By Béu&ﬁ%ﬁ& various
vari ous erent types o ecs or” exanpl e, one or
drffcrentdfrpas Ioécmmmmgg ejaoogietts a@&rwaqm@shﬁfqyntbﬂaea obepdpdst for

S
SRR o R e o 1% 10U b Ber gD TRAR i Sl 8 a0
fat asesthe ﬁEbB dedisg mndHl,mucloztsfadapttvy! drotiapiecsde medulation
agg%gﬁ?aaﬁgrxgla ;e/c(:a’s’ e %t L anl?e% of ggdet 2%5&1%15%%} %(garglﬁfé Site or more
ke dotuint depdaaschn¥nesanot H’eersecEWﬂ]ﬂmhge baecodecsmob swb-fnd codecs.

P55 PR 5, b i o
et
qontrisyHensat g ﬁﬁ?%%mﬁﬁﬁ’ﬁﬁ‘?@dﬁcl |lustrates a

pener@m ﬂ, ﬁwﬁ{ a sui tabl e computing
envi ronnen ch one or mpre of the

descriigag 1 éhﬁgﬁp%gﬁngrah@ eBEPIR AT 2 RtAblE aomﬁiﬁ:glg environment
@@@51114 Whit® BB %E MeRME e dedPBid tbdiRhentdheBEEhpldnehtAgERd

any limtation as to scope of use or functionality of
eamputipg epirowment4500) faopingeadert toispesttany Hmiatjonys to scope of use
SR :mtfgf thiIERBLSK (RERELA inRAtPPREy 86 implemented in diverse

specl al - purpose conputing environments. Wth reference

gene1Bl-purpese b1 anqrél-pmtcpmgutmg\wwmm@ms (100) i ncl udes
at | I i4N
n F%ﬁﬁ ree %@no% 1@ ﬁ%ﬁl% ut{néje@nr o at g@{ﬁé%l(l Qt) least one

pmmsmgdmv\ﬁlﬂﬁ) amdmecmssh@éo) |Inu gigukhle t1p$ wosidasingo tatlon (130)
1nc?%ieg \ykl?tﬁlﬁt edsasl?e(armlgt ?% ﬁx&ﬁﬁ%@m F%M}%}(Eéﬁ%slcgﬁ]lﬁut@tn&ecutable

or a Vvir
mthtcnemsrand asasnba @ re) st aem’ruahptctces;sble Ip amxwétsiprqwgssmgl sysem

te co ut er - execut abl e i nstr.
@8%?&%?;%0%? eXeLyIiE c%%?ryeXE ﬁ;lle 1%truc 18nsvt8 ll% trearseeprocesmng
m I Yhd Re@ory (1HY) inSily &e Solaﬁl&@ﬁw‘;orﬂél\@,,reglﬁtersvnbm RIABM), non-

R i SN U g SR TR i S i ot v

&Rl tTe hn{okBAR0) AHbEsvRIateNYSa) Qﬁ‘aﬁlﬁinﬁhtﬁ@ tedb@lyuéssuch as signal-
S|gnaldependent conceal ment, pitch jitterin g ing
dapRsleyt GosessiraT), Piigh Hitgne JesRdsamerne T5EReEh aglerafipked-Tist

ﬁ@k&g@@?bgangﬁsconputlng enV|ronnent (100) may have
additional features. In Figure 1, e
A computing environment (100) may have addltlonal features. In Figure 1, the

computing environment (100) includes storage (140), one or more input devices (150), one
or more output devices (160), and one or more communication connections (170). An

interconnection mechanism (not shown) such as a bus, controller, or network interconnects
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computing environnment (100) includes storage (140),
one or nore input devices (150), one or nore output
waelewcase3g¢ 160), and one or nore comuni cati on PCT/US2006/013010
connections (170). An interconnection nechani sm (not
shown) such as a bus, controller, or network
thacenoenieet e penpbing sndmezeri(14hie Trripally: phegating system
ﬁ%f‘a{eQH&%EI&wﬂ)]pQﬂ)ldes-g){ BJF&%H YenvilRRleat foP By SESte executln% in
twar e (not” “shown) provides an operating environnen
the conouitiog elswatonmante(l@%emtcpwgmatﬁs Lqiitie apihe cergponents of the
and coordi nates activities of the
coﬁ%gﬁgﬂR§£%$éggkm%onputing envi ronnent (100). The
st or é@:@ s(o_n_age)(lmmab e resmyetdd prnonrremoyebles aed/mby mcludegpagnetic

A3k Srg'ﬁn HQ\%&%_B%%%% é&eﬁ%ﬁ)M%@%ﬁWg?Dg@ Sot taﬂ{é other edlum

whicle bandevs@ibtospedinfomstior and whfobreambé meandjwvdmmcﬂhﬁ QDm]putmg

be. acce QIIRUL. i enyir :
THELPS d\% ?&3’@) m@fos)tor%%eg%dé ?ﬁeé tn}sﬁg FiosR Lo o?% he ;(ogbwar e
( 180)The Tipmt deviie(s) dESO) may b9 a (ob&OpuElpvide swhtaoa khyhomrlumouse,

devi ce such as a keyboar nouse, .pen,. or. tyrackball
55 trcrecRiAr = et e RORE S R BeuPE Bervit Pt BFatotne?
@saRtielt prodide@in@hite thed@iipGithgtdidioriedv (1085 Hof pitio, tthe it
corrputl ng env ronment 100 For a d|

(ﬁé@éa) 350 2 $pyd Baé A0S 9RhNe o5 pher VE’FE‘B%‘??SWB pudio input

ﬁitahﬁBg SENLies férhabr ACDAPYS readél that |pﬁi%ﬂes biti S Beakh 285 16 fhe
digital form or_a CD/ DVD reader that provides audjo

eonyiing enviropment i u L h Pty dp Hesthe HO) mpty b5 2 displey diingsii
%%/M{e? ASTDO V-G er, rﬁ%%v&ﬁ a ggzlr R hANher REVIRS @b preR&RIRput from

DVD-witer, network apter, or anot her devi ce t hat
fhe sunpising soYipRment GAOX he conputing environnent (100).

The Cﬁf@%ﬂhﬁlﬂfch@&h SR mﬁj)‘{ﬂ]f(ﬁ )enzib]rgwmrﬁﬁ}ﬁ&ltl%n over a

conmmuni cati on over a co ni cati on nmedi um to anot her
wnptumangn endivmyto amptbercompuhigeatityo Ahereeupviedion ayegium

n%{ TR o WG Ao BITR é,ésutﬁffeelﬁgmgb& Eibed %95&

essed speec nmati on or ot data I n
mﬁdnnla‘adne dr ath¢ralaiiig a modulAteﬂdatal kighad Adaocb,ﬂmdgma sigrl i a signal

%l?g‘g% 8?1(; c?rg‘ntwrg ae itsg ﬂl%ra%{erig%g &t ¢ akged in gu %Cltrg%ﬂnﬁ} 1G5 ef?c%he

a nmanner as to-enco ornat i
informbﬁor&nghhadlgnaByBy\myy off exenplaprngd notlivditaton, dolrmmtrmIatlommedla

BB MEEY PROTS Re A Bt R E ViR PRGfeA Sppion e inraed,

E@)‘Busticnéﬁﬂoalﬁeedamaﬁ:oustl c, or other carrier. The
i nventi Qqn can be descrh d in the ener@; cont ext %3 )
media

conputhernyeatemeande dessrihed indhagrperpl 8@65 ‘@nwgﬁ?&a

ebMp@¥ach@BleandiROira aﬁﬂwaﬂmm&ﬁa BaceaHe deodkdel iwithi a
conputlng envi ronnent . exa

PQURRUEIBE PRYRFONRERtY BYHE S ﬁ’ﬁﬂ!ﬂﬂlen @n%m; iy H@hth{l]ifb%‘iompuﬂng
%rﬁt%h‘lh&{t (TR d3kipBteRARD1d M&dia SR RBRMYry((126) stora k(1 a@)e

0), conmmunj cation nedia, and conbi nati ons of any of
eqmemereRvien M, Indrembinations ah et desdPYbed i n the

generfle iRLe tanWe EQIBEY Blin e RGHT @Rkt of computer-executable
instructions, such as those included in program modules, being executed in a computing
environment on a target real or virtual processor. Generally, program modules include
routines, programs, libraries, objects, classes, components, data structures, etc. that

perform particular tasks or implement particular abstract data types. The functionality of
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i nstructions, such as those included in program
nodul es, being executed in a conputing environnent on

w@2daoangese real or virtual processor. Ceneral | yPCPUSIIOEM3010

nodul es i ncl ude routines prograns, |ibraries,

obj ects, classes, onents, data structures, etc.

thiprogisex heshulas p@aythe@e ined ersiplit betweempragRam modales ascdppizgd in

ABSH! AfoafifhR, OO Rer-LRulHE ‘frfsi‘rQ&f%lnb fof pRIghe mBlAS! ALY be
es nmay be conbined or s bet ween program

axpcuddesittin a thesli qreldsmhuted&pmoutmgam@mht S.

Conp Yof e @&i{%%?h%@él}%] OH,Stilg {i‘&&ﬂeﬁ r&§scﬁgﬁorPJs %{eﬁ'ﬂg I%didletgﬁnme

may be éxecut wthina [ocal or distributed

@mate P ﬁigi] lmtw pudfappint fo deseribe lkemputkieopefatippsels evpmputong,

S IRRe SERELL Rl QR PRSIy b oI BLALIILRGy o

@mmu&t ia0d shoutd ot b@mplffmsem gith auts p@rfmmndl by Themen bmgTET ha raetual

Lo Sreruheati R Rl SRR BLLAPGAR SRRt
per f adiieehliayd NetworR Enbirbigient Bind Real-tiale SpeenhuC@lec

T L A ke
@ﬁjﬂlnaﬁﬁh' with WEicIBPRest indzo 6tEie Blsgiitied ethbbdinink |nﬁt@¢bed1h1ﬁ@fnaﬁtbd
eneral i zed network envjronnent

é&ﬁi“@%%ﬁ e e e R
&rRdémEnt s may be inpl emented. A network (250)
separates various encoder-side conponents, from various

decodde PEMEE iuBsHoBH aibe encpf-siieiand Fepoferrids coppoRiniy e

gﬁe@%&od‘%ﬂgdﬁd ABEh HRCRARL vl €O:f ERARIABL m@aﬁlnﬁm@er (210)
ncodi ng and decodi n?zogres pectively t he encoder

aficerds a@wtqrw;smecb @b 202 1ie saq,eeleﬁwdear@%ﬁ%we@c&ew (202)
h&ﬂ@ﬁe l%égéglff?r@ﬁ))g g&‘cgd&qpoder (230) takes speech

rom'the 1 nput buffer (210) and encodes
| t ﬁ@e@ﬁcalbadt frgme splitten(@d2)splits theegampleg of thg ppaeelsinpyd202) into
A0 t r S
AR, oirpneRRRse i BBl oAb o8 plIGRET 16q BnfiE for
dighy kﬁammuesndf 320 senplas foi bixteemoldz ingntd 16 othesimmbineantattions, the

ﬁ’?l’g?,?e gV%g‘ H%I‘C atloné greo q‘{mfloﬁphled@ﬁgp%tlﬂﬁo ?rttﬁeesamrphng rate

ave er ent i'ons, are
oftae InpyaR0R) jis daffeldemr Tthh éramamnhy b@orgauzpdoﬁ a tslllr@r-lfram@tframe
di fferent

b P Pt P o Poiion ot R aihee 0 gRp o b fooding.

conf i yakme classifica 2 1) tihesifiss theSffa&tg:e accofditdie oan Ot)ﬂbmg:rlmmi
decodi ng. A frame cl assif.ier I)thaS|f|est

PR ARRE 96 (1l Sn‘%lal’ &8 ﬁ’é’sﬂ?g‘%’r NE TR PACHOD Fa gn

8iffefeBitial Oindlob 6thsi @iéta foZ QlbTrafied 558 Y/hbRifEamek.OBgsetl @pdn the
pr edi ction gain, gain differential nd/ qr o} her

Erteae edramsitlagtfior (@ Mihslosuios heSifsiFpes g Clagses ghgh as silent,

HRRReH NBiced, ah€ irhitidnhB gf, 1R e8 kdvoidedd). eAddiddiflly, the frames may
classifies the different franes into classes such as

b¢ ¢lessified aevpuiingslg the peelgedundint podipg ifanyrhptds gsed for the frame.
ﬂérﬁeeﬁasg QY 8 %am@fé&' thdt YF@bé Yompuea tb kAcHRS t}{é%n’fée In

aSSI according to the type of redundant coding,
addltamythe fhme clags mayaffachihe ragelufigrygpd loss resiliency with which

parameters are encoded, so as to provide more resolution and loss resiliency to more
important frame classes and parameters. For example, silent frames are typically coded at

very low rate, are very simple to recover by concealment if lost, and may not need
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The frame class affects the paraneters that will be
conputed to encode the frane. In addition, the frane

web@sa3may affect the resolution and | oss resiPCENS3006/013010

with which paraneters are encoded, so as to provide
more resolution and | oss resrllency to nore inportant

irotaetinepzing dess-aHavqead dimees bipicaltyare ndadist alighdy higher rate, are
Jers%rrfog, @%‘rsletté/@c{;@elr 'bg GRAAG A 18 ¥ I}d' Mt@rgﬁlﬁgar iy )ﬁf@t@é‘ced

recover by conceal nent
ergemeltriosst &otced anddrpmisition firmssare Wiwaby mdefdr\aﬂemtqkpﬁsmpmdlng
r t [ I
G B AR B DAL e Y
ﬁsaingmbﬁ fremext dry alpw @nf%mﬂted reggedr idost,) apd so aryoiaze sigaifidantly

%‘étﬁ gge?nrs]t Tobs %%ma%%lg,i‘cﬁ% harX? glﬁ%%? Ezl%\jé&sgs ORLE aﬁnﬁ}o{’ S

on theco
&h&mpﬂdﬁmmmﬁwﬁﬁ transitions. Voiced and tranS|t|on
nes, ar | so. di ff.i r ecov if |ost d
I G g Grne ek bbb BabEsTiiestpr oL o3 Sith frame
AlcbdihnRtdescaibad 1ntn|i’tﬁe Aetaileclew asgthiréfeetice(td F@mus €Bheatdifting

and/ or addition asses. In H
PRed spEcbirapated 1SRy F P TRA O sh D) throueh &
fgigglexerSUAUXFy @38). ene@lemmmglagie&q (zmpptoceas fRre@cdiied aiekch

bel ow with reference to Fi The res

o HeRsaYissiop Queth r%e%r%&?@édgrr&xglaplﬁvrg? @e%%' B n%%ﬁtwa%r e

k rhhrﬁe dray&asd ép%é@]) forhaiean 8p HaKetsi Rt 8)(Rw the KPK protocol
I% ége he networki'ng Ilgyerép) 122 0) GSrtoéess ch protocol,

ehlé]@) arédelwé@&rr themterped Heipg YHPoIT, adyariopephysicgidiyer protocols.
ﬁéﬁa’uvef &h%ﬁWB{ §ddlﬁdﬂ§1 IQferré’\G}f sBftlv A 8F nRbINR Rotocols are used.

ages franes encoded speech information into
pack eTI@ netyerk €250) lewwtlrlrearmpaqérﬁbwa@brd nafifipré sulyas the Internet,

Eérﬁé’tfavg OTﬁg)@g&J&gcr gt@%) F%calﬁéa%t\% or +tﬁ)er MR S

pnysi ca ternative ot her an
addi tQwothaldedodgroids, ssfltvaisf ﬁommeeormormeqtmwmgd@'em @6@@@1@68

(
Bt T DR RLES, (ARRk el e e oot
fliftwaraniatthewtet gder-tide nﬂwbr/lamgdas(eZ(EWGG))smaally@@abspanem those in the

L t.h k 01 the.d
SEpitare B bt 2D RO i SR GG e Slobfua
speechi ifdsmatiodl t@the epesle decobtid (2T ﬂﬁﬁﬂgﬁltaeiénﬂhipdaxeﬂ' (HBEMUX”)

@@%mork transport, and higher layer protocols and
%mare in the decoder-side networking |ayer(s) (260)

usual T deeydee@poitcddes tivhSanieNastih eepenandereecmmganodule (272).

t king | 240 h |
RS 3o PRF R A P SSE Sl e
Qﬁ@ﬂd Shplodd Bk %héurtp ugrne aesmﬁﬂyﬁttérgd §edh dutgaElddyy.) (276).

e decoder 70) _decodes, each frame, ~as _is _depicted

in d e@aﬁoaeﬁ@rah@é era&tlpﬂzmech rrwe é%ceé%réﬁdes@@érbe@m Y reference

%}re BBt hSCs Q&hﬂ@&%@fi A iRHaH HoBgd0 Ecxdaﬁroﬁauy, some or all of
pos lters ( to i nprove the guallty of the

the degeribettfodls amcbﬁeéelwe@ehbmﬁeé wtith A fypespf@udio encoders and
428852 s A% BRInEAAIR BRAGER 1A QREe 4 ders and
Scrrlé1 ; %ﬁg owe\?\/l&t r e?er en%re t %&E?ag‘grg) 5e botengo h(rer

dpedah decoders may instead be used. Additionally,

sone g!ideailr(lm ?Hcese primary encoding and decoding functions, the components may

also share information (shown in dashed lines in Figure 2) to control the rate, quality,

and/or loss resiliency of the encoded speech. The rate controller (220) considers a variety
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the described tools and techni ques may be used wth

ot her types of audi o encoders and decoders, such as
won@sadescoder s and decoders, or general - pur pOBET/ENIINNG013010

encoders and decoders. Aside fromthese primary

encodi ng and decodi ng functions, the conponents na
oflfantors busheas thecomplaxinoer theevsient inputdm e daput pufEes (319), the buffer

f%hgelég ot B¥ﬁé?ﬂﬁlrtﬁé eﬁcg&é r(f§0§ or «ﬂéé@«}hhlte}’desﬁwj&@ﬁut lrzﬁé S‘the

resi e encode speec e rate control
c(m@t)netsmls baerddth, netiydrk congbstionmpise sondlifions ayi/qrrdécoder loss rate.

IR 1ok BSOS o0
‘Broetenkic Byr(9 (248, 2@eeliast oxtb@wmte thfouragpion abaut eyrrenpgetwork
Sanas, 1% ! an%%%ﬁ%ét}‘on%ﬁ) ds%\@ogélam}s n\gﬁl\é\ﬁ) [skfecF l?a?g ?Os%lla QERé Qo%ﬁgefdgw)

con I'ons eco
Abﬁdaiwbbrpihe e cohrolldr@220) lcanseiersm‘tlmr ami/omddthonal Hactorat e

col | o o cabe kA0S MRePERPasBE D) i i FRble

pangnadldt les tesilisngesith ehich @peseh B (Bmibldt'd o'ﬁﬁ: en\vdiﬂec (@3i O)Smay

fed back e.contraller 20) . ternative
SRR nd GO G588y GHGh FEFE: B REP R o phaneis the
REHidnAT3htrdp3 &b &ds S@pra_daﬁtlr[g&h@pﬁﬂﬁété@ | heditiord219) thel efic@aérsnay
t he speech  encoder he rat

t h
eSS rliene by P#J%Sf&leg Ugitei o APE AL @él&?é‘ew o ménf‘@l&e@w encoder
-Eb@) RRCAAREe theARkatTRYof %h@ﬁkﬂ@eén%ﬁﬁm@ﬁéhc@&iﬁﬁ Fn¥tiéhé and loss

JhUSt i ng quanti zation factors araneters

mﬁ/rfgmflh@ dJeaadingqngisterk émt@ag‘f gg?i‘é@“’lelé(pfhé é%ﬁ fsicqpfrolled

fnl'%@mg B Bhfles sud%qg 'xxth'eférfﬁé Liodds BSer@t@@QQQYxeMe c h ange
l'oss resiliency justing the rate or

r edurftigue 3 ewblwéc 3143#@}@ of ¢ penegahgesppeech fzoy eﬁﬁ&flebﬁﬁ%@
% ﬁm‘a!léno\gi@ﬁ {Vgl@? Bhe &' rhéte 9?&1%@8@1‘19&1' eﬂﬁfoﬁln%ﬂ%quy% implemented.

ctions an 0oss resi | I ency functi ons dependl ng on
Tt faomekencoded (300D ganerally cemgsperidy & the freme engplmgicgmponent (232) in

gg{{'}e 0 I"[Ihg grafn@ et a8 (9 6(5 eg%r{ﬁ]eeﬁamec‘féplgt Lgr z gﬁﬁ{ fhe h%ﬁo Cﬁ)(htter

er “operates at rate. I's a
aﬁ&mw@mwxmw@hg@mmbahmma@9©peech franme encoder (300) in

conj upct.i th which e
enb omﬁ'&ﬁo agal\g%s c%rréponenﬁ (g@ ?malﬁgsrlﬁnegrr Qréﬂgtloglncg)g éicggg (332). In
()I&G&))legﬁnﬁna{ It})e Idbﬁlt@ sipsnetscoefiicteh®s foircdghe kEn drpait agl sixteen
onent (.232 gur ane en

R o P YRR L8 TR PO P DL pre st
é‘ﬂdle&f 2€HERS cOSTEOERE péif fedie. @Llfeﬂutlve(lﬁgﬁf) LP HtadysisRomponent
(%ga)lr %ﬁ@%?‘g&pone : 06(3 ?glg gerni"%b\% °a lé&q tr\xfeohdl 1%E<I¢V9sncentered
b1l difr@Ent Y8 Bors St c@ﬁ&@ﬁt%é & Hi¢ftent ﬁmeewd&fﬂefdmslpepﬂaman d
si xteen coefficients for sjxteen kHz input, %

anal yEied PCoprpesaEng cquposnt oivp tReedesand pgqg@ssgaft £ ?IH% prehlctlon
%e%léiﬁé @M cashiths), ﬁfé&?(%ﬁf)ce@ﬁﬁé‘&)mpﬁh&ﬁ (133} bddﬂleﬁfs LEd Qalues

P anal ysi s conponent utes two sets of
tsv@ecflffcrentémrgsepfenm foawere ﬁﬁ@elﬂ aﬁarélaetwn@fld £Uedien fevgemple,

b eindlokdpBh&R 1335 PEAVERPC Miuds P HASshefral pair (LSP
@E??%#gnf Hﬁ%% ? of Eoe?f|0|ents pe? frame. ﬁm zlEmr( )
Erosadasiongnd dredoterriues 35 pantized (svelsanayd/eﬁpmgs@élonmd
!ﬁlmgge%t e %%i’ Q/Ellugsnmay be intra coded or predicted from other LSP values.

Various representations, quantization techniques, and encoding techniques are possible for

LPC values. The LPC values are provided in some form as part of the encoded frame
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coefficients (332). Typically, the LPC processing
conponent (335) converts LPC values to a different

Wo epeasené ati on for nore efficient quantizati oPCEHES2006/013010
encodlng For exanple, the LPC processing conponent

' gﬁ? converts LPC values to a |ine spectral pair
opipgHpIDor reskeiizaliqngwd trapsmissipn (plope wih a@sqtaptézaae%mr?l?%tafs
agcf Ftﬁ@r iR o\ﬁ%é&ﬁ f%@%k%ﬁﬁb@nfo%gsegﬂ&ﬁ d&din HGhcbRP

es may e Intra coded or predicted fromother LSP
(W),lestP@/archslg pe@p@@et@éi)urmsmﬁéhﬂ }BGvalags. The LPC

B Rond o A e B L e P R s P
eqmvapiartly infLSP h@r@nmg@te@rfandh@cs@nrmnta%@gzq snpqgith the transitions
%léealff%a? nt Qe?s (ﬁ‘l?’thro@fﬁ%mn%S&%QW‘e Pw ctogffﬂﬂ%ts used for
T arameters and other In ornatlon neede
ﬁﬁmfmem@ﬁ&hmuﬁﬁﬁnm} For subsequent use in the encoder
(300 [0ce t
t he )E g}esg or t%%t&:p%tril‘égcgﬂ: Iﬁﬁggt (%A((ﬁ‘gésc)eg{sqgc?ggé{ctéﬁtli’c
vakies GG 8) anﬁhmonmlrmg them fro thie BGen alhe emth%mdﬁtea@%) receives an
ui.val.en prese tat n or.a
SRS SRR A RPARE e BBrR e or I P B HE Targ given frame,
tﬁ’d §yﬁ1ﬁ1ﬁ:§l§1ﬁlt€1‘q3&)) efay be&mﬁﬁbeﬁoﬁmmsmtedhempke(’e d¢.ten foP&ten-
| ts used for differenf sub-f anes of franes.
s o ree b S dpichy SREPHPEHREEREN ) (111 er

( 340)rhep&e8insal velzhiied d’dﬂfﬁoﬁéhtsl-(@ﬁ) %dﬁ)@ply(p’éﬁﬁbtuﬂlﬁdelghtmg to the
i ncorporates_them.into thg filt

qrigimabyignebans) the modslohbuip obthe lgqsg rf-{ 1? Gaé soa'tﬁgo selectively de-

R ANSARe APmARRIRHERE §RBcfignhii€o Phkdhe attd@rm/@lems Esag
a given frame, the s ntheS|s filter (340)

may
susiis o GYantiertion SrPsc L BRPaaTpBlabyCigRing contpet*?nt%@ 5% 558 exploi
ﬂs?&%?%ugﬁc' ﬁéﬁﬁaménﬁ gﬁehtalg %a@lﬁﬁé’ | QU3e fhERerdtalon! 6 p&%é}ftﬁal

predi ction perceptual wei ghting_ conpone

W&80ing B%Pompﬁl(%)pé?% emlm leighisibgspdion dhe Qigined LBQ.V@tuﬁSaqm)
r?%eg\%ﬁlﬁome B Gndly :‘?@J}o‘ﬁfboﬂf&ﬁ P140). oAltérHﬁ]V%M’nﬁlQ BeteSpthdl Wefhting

so as to ective eenpha3|ze he" f orr nant
®mpumntﬂ(é5%65é)tﬁ@ebwtw gmtﬁt)@dﬂl@om wisightse auditory
syst
per ¢ ﬁodv%% The p%ﬁ:%*)t‘illal el%hgln iy édr%gtg g%@e 59 Q:flec‘e cgﬁ@' (300)
qtompotes &re@lmﬁdrcm:e pm@n@n persente ]y sveigedi omiginal Englmih @n

tat e .perce .
Re%gtua ?1giét6(g Putptltt of Hhe sgnt@(%sgsgﬂ'&te\f\ﬁdfgﬂ% pg(giugé) %gﬁféﬁé &?é signal
@ad)u eﬂteﬁﬁﬁﬁély,rtmmkad (F0OPpuses i élfi[ei%natadhy@ego canpuatha speech
(330 Alternatively, the perceptual weighting

Hent s (350, 355) apply other and/or additional
\(Ng I ghths exﬁatlblﬁmrﬂgetéﬂf@umc@mhaa I(360% begrhs tﬁﬁgléiamﬂmf : nent s
50, 355 the en e onput es e di,fference
ST POk i S GHEBOL IS 0 gh ok
RECEER LRk by m‘ﬁﬁrhﬁl’ﬂg&ﬁ’e @t RHie Rfwdeh thepereprasiiyswiphtt@briginal
(340) to &roduce di fference_ signal

sgetan efiged signel (Briearaat weihisyl micse sliare iy g g crtria).
MG S erk FreCBRPHES piriiEb-SRRE Cut RRFATTREEI P the PRRmeters may be

excitation araneterlzatlon conmponent (360) seeks to
fer seper-frampelgame, or sub-frame. Table 2 shows the available types of parameters for

different frame classes in one implementation.
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conmbi nati on of adaptive codebook indices, fixed

codebook i ndices and gain codebook indices in terns of
woreens®sang the difference between the perceptPel/Ug2006/013010
wei ghted origi nal signal and synthesized signal (in
terms of weighted nean square error or other
Erantesdlass)|. Many paraneters aPsrametgy(®ed per sub-frane
Silent nor e |gElassriafokryation LA gainépe fiemepfpr penepad noise)
WpRed f r an@lassfinformationy LR pulse, amelom] aral grirPcglbiowg phfameters
avai | abl e (pysab-faimepar aneters for different frane
Ydigsses 1 nClaginforpitAEDS R tiaitivd,ablse, r2ndokg bad@tie celebark
ThAsitonent | faran®ers (e sosfrdnte) Fi gure 3, the excitation
paramet eri zati on cor;gonent 3 9% di yi des the frame
i nto sub- f r anEPledidarameigrsdpred 9358fSces and

gai ngn Figﬁreesaa{é eibhlﬂm"f)ﬁ pATEmESTIAHPE OqipoRt.(366) divedes Ml feame

t he nunber dehook stages to, be used, and
IP‘F?éu‘i’ B RS RS SO R L EETS T S A FAPE P o

?ﬁﬁﬂa negt em{mﬁlé B aaabd @nd@ﬁ@of Jedosk klagesBBEuded, and the
d| ctated by the rate contr.ol nmponent _ di scussed

ragodfions of Cﬁé‘?‘itoiols dirdages.pRYdnitialy iy delpTIES by an EHORHIE Apderehere

tﬁ@ﬁlggé R RRAEPHEHE fde RnBSI coldpifent HiScuBssd B vea Mpdrii@farhode
codebook stages, for exanplée, the resolution of the

roRsobkate wasading and Hecoging anemsies agfer éfaeﬁhecrwév@b@w type of
SHARSK HafesIBL @)Ec{bﬂéﬁ‘@ GheD¥soRRoh BF QQdeBQ(ﬁ( lﬁéx'bésnelth@ lrabiBters of

mnimze error tween a target Si gna and
ezontadebaskistage afe detraningdbieiiipkziog ﬁg@atameteﬁfetownmné@@éd

l%e:t\g%gla targé%zs Lﬁﬂg a(iil]dlgl%rc%}lgltbu{l(nle %deﬁ %?o thg%ﬁﬁﬁemzed

nadi ng e Ssolutl on unaer applc
domnbt(Aa iusﬁdshesaim,hhealsrndi aptionize!’ oreansefihdirtg aomitalje scwtismemder

%ﬁﬁéﬂ%getcgpgr%’int su.c aélgtgl’tl ol edg\m%o%ogg% é%lls)éarcf? 'tlfnfﬁtreﬁne%r

seexeh chmplaxityh bit peae aﬁmtmetes.p areas @pmsddato Ipyr,fornhn@ 4 fatlrsearch on

I der.st.ood
TR ey oo R, Rt A P
Erdaig SitalhlB eolofidn ﬂﬂdéraippkifabE&Bndﬁ@m@@hBomalﬂgleahﬂbpthﬁuzﬁﬁbn

nean- S uare err echni que. e.t
B3R SR GBS Bo ARG P ) gl for cach

§tagdNdhe AiFEbrdndE b&WaRthe feBiBudl QighiliaRd tHe@OH of ﬁhetdaﬁtnbutlons of the
previ ous codebook, sta if any, to the s zed

RPY A codghopk sAgas) \féwy? o e purthesized signzht %ﬂﬂ% e nP flos
%%‘mpa@ioﬂ%ﬁm qids@Hydehs@hows a techni que for

erm ni ng codebook parameters according to one
i npl diigie 4sheyrs 2 trpfaiqeg &ridgteraining gpdabeeleparametpis gecording to one

ﬁgﬁ@l%@d@ibn ( @ﬁ@éxcﬁﬁ[&%ﬁ&eﬁeﬁ%aﬁoﬁ%Blﬂb&iéﬁ‘e 3 @@tr%ﬁbhﬁe’ thy in

conj unction wth other con‘ponents such as rate
sdmiquel Wcé‘tntlaw inesoningtipg|with Oéhﬁépmponé@iﬁﬁwh@ﬁﬁ 13tp cepproller.

gﬂ&%&% négﬁ%nttlﬁ G EHCOHE pe BB hd L@&mﬁcﬁl eFigure 4,

or eac In a volced or transiti frarre,
t he é&afeartlag tqihgtparlafweca@h|szlaframwlvommd@ntral(s%mﬁame the

det {q&lnd)ra{rea%he erlzgtlon co Ql? nt @@(ga&?e%% (4ci ij&f?{h%? Hﬁ&pﬁ@e

e curren or * exanple rate
mblelbcrodzlmay&;e wdedcfoathe ctlﬂnem sutefrada pFovexamptethe adte cantiobmbe

(l:llict%'ge tfla no ada{%%% Icc%é{aook 1£ [ TR usgd fIOI' a f)g]rgcqurqﬁtlﬁe\ﬁelf the adaptive

codebook is not to be used, then an adaptive codebook switch will indicate that no

adaptive codebooks are to be used (435). For example, this could be done by setting a
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codebook is not to be used, then an adaptive codebook
swwtch will indicate that no adaptive codebooks are to

wheooaast3€ 435). For exanple, this could be doneChysS2006/013010

setting aone-bit flag at the frane |evel indicating no
adapti ve codebooks are used in the frane, by
ospbit |ﬂhg mirtye fapaievelondieating nel peagtiveoepdelaoks e us%znéhe frame, by

I
g R I TR 180 PGt 6
sewrame arrmacatlﬁ@ﬁxemq adgptmewbdebp@k Fiugndrin the, sub{frame. ad aptive
code ?ﬁf l}%ggga s}éqlt%e 1 %r%dlt 1 IH% ﬁzlbg c&d%ﬂ@ow@befﬁgg )then the

dete ebo
cpﬂupanmt 6686) demrinmée amptwemwdxboob parpintiets. Whbsegnarankesdrs include an

nﬁ eglt %?;{;}tgﬁ g@ Vgl?alt {ngéca%s gg%ﬂ‘éctl Oefgral%lg e XCCGIX%:%atIO sg?xal%@s%ry, as
veeiHIRPhin th ap}ny gthe desBedsegdmént. tHi]ElgOEHﬁ ané At thé 3@onent (360)

FRBETRRS PR R e ok KONy TRy b e "B FIiah SapBined

Uﬁ@@o;ﬂiohﬂfbpae@bp itEOSPON ediﬁpo@&a@zs) ih Figgré3e AR ophiti 1cdp @itch

'oop pitch searc co onen

SFORL BRI G ST e A gk e RpsERingcgmggnen
(B50) %@ tdtinmteEitd gigh. pBEgiﬁhmé?@@h thiy d@ﬂmu\tea ?mt}h it clsstd 158H piﬂch
pitch, the closed | oop pitch search (420) optim ze

se#reh ﬁfﬁ-?@);vptmaméhet Ritch dalpblelsoiepss g Tk b %F%@ﬁ target signal and

th&lye ?ﬁte& gﬁﬂ@mzé@g gt gen‘éf‘a't&tﬁcﬁrd arS MBS bopRfdnBofdRadxcitation

generate roman i ndi cated segnent of the excitation

ssgnghlastom Sihe pgaptive eodgbreltepingalug detworrtighzed Ga)udhs %daptlve
cl%hgn% RRLiL Thie g'rd(c%?e?)l multHfied %P}Slﬂ/ Y&the Eﬁé}pﬁ@&cﬁé 'vﬁ‘lué’sa(itﬂée

es a ler to ap tot itch-predicted
wehies &sm(thehmdmaﬂedl e@nfenmﬁther@cmmnmﬂ@dnsﬁ@"ghm wt thejgeale of

Xclit at
tﬁe ?z{lueas ﬁg ég {é grﬂlzljiprlrll&{i %# ﬁ{e% t(gm @%g l&%llh%sg Eﬁlgfaggﬂtﬁ/e Qbbb
aoatrﬂ»eson ® thdm(ca@twptSIgnd foldhe mmlnt frone o1 wbifiaore. (The gm

R BT B BY 1A But Kl Bl AR en

imza oop pitch
meacwame( éaﬁé)mmﬂp dhat enirimiyaitire evak bﬁwaemjthatargqu cignalwad the,

FaRGE! Sl Sot e TR STt TRE gnat 1 rom
t 29 aﬂﬂ;@f:té?ﬂﬁ]or&ﬁd(e b@)(ﬂeteﬁ?iﬁgs{ M?(?}btth:ﬂ the ddﬁpttemggcméugg]grseainbe used,
i B o drpitc SR RBIP BRI SR SRR AT SHEtRy L naF dhon it

1 hfiateddhd 44 Qlaptife EduEbIVKis bd &R fhe dub-faaie, (43 i)ﬁimc]h hs byssettlng a

i ndi cated that no adap tlvg code%ﬁ IS used &;
gthifsubrfsmedars] flag gt Hscssep poest t ﬁé‘efﬁnﬁlﬁ%“%’i #30) the nctude
Sl ® hétﬁéf@lll Jdla c8&bobIs AT TRHoRRR VIR paﬁh:lulir sub frame is
detern1nat|on may i ncl ude detern1n|n9 g
slmﬁca@aamopgletod@ he weher plitsiresyredio sigal e p apEh ggdebook
Q%Jtérg ”thétﬁat?de bdrhE AR bﬁﬁthgi‘bé el Gor'iRY ddieriittibn Mber
I'ts require to si gnal adapti ve codebook

Mareanat dhoughiFigese ﬁ@h@\vseslgnahg&a#r dhetfisierpingtian, ghigmaiively, signals
%g %%cﬁe% unkil Ve ?e%fuﬁﬁﬁg ﬂ%h'eé) fn@ ‘3}’§f er-Bhhflough Figure

Ows si gnaling after t eterm nation,
alte rTlmtemmaltlyn psRgaEtiztian eotmmnelhté%(l) Alsp Ketemeingsed s ivdigther a

fi.ni shes f
pi ek S TR e SR Bl collinoR ehluthio st of
whetehdlrcoding mode for the current frame, or it may be indicated or determined in other

ways. A pulse codebook is a type of fixed codebook that specifies one or more pulses to
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pul se codebook is used. The use or non-use of the

pul se codebook is indicated as part of an overal
wa@oabngp2s®de for the current frame, or it may BPEI/US2006/013010

i ndi cated or determ ned in other mays A pulse

codehpok,js, a type of fixed ode

TR S e S SR e R e L

1§d1gi<] ahd s@hsg(gﬁué & be@dﬁbmk npgauaa)e tEacISpalmﬁiamkes Philsesto bé

i ndj ces_an

ai.ns ca osi t ative).
el i gl ghe a“ms’e B Rnefiop 1 (g @ues hid he
s@hGhdiging FheSJotmi®) of thé Hullsel Mhe hindor ofﬁﬂbdsaﬁdlﬁt@dﬁmﬁe pulse
position of the g@lse and the SI i ndi ca

n
Shiak e 554 forfeniedo BT R ARSI G P e coding
hélle! RAIRVLAS, 610 AeR0&GKr BMBbsUESWechérdbaRiHetHeH biendt @n hd¥gtive
excitation signal can vary dependi ng on the coding
cppheok sdgingivs¢tal | y, the nunber of pul ses may depend on
whet hehe Bilsd\QdeBdk AARBY, iR 1ROHRRRBNb08K Fﬁhﬁ&eﬂ%?edoptlhﬁzed

the pul se codebook is used then the pul se codebook

(B39 aminamize grrer oAby eeni theqoniripgEIn Qfdh%mﬁic?#:é aulggsiapd a target

b TR s BB T, e DL E Fufd it SER1 0 rifna

signeh If headaammod@aogh & uS¢ds theh dhoteigefsigdl is fiegliffernce between the

5

; éa{%g%{ ori 11§a1 nﬁ Qﬁl? fl]le\égnh @g?g (r(:)géle gg%pvlt’\lgg goc%eh&ﬁﬁo ttlna%vel%}ﬂed

sgnmgqmdlmgsalg m’alsoram poiht(gotcbowm)i thapubmo@hbwdk@ammw gre then

COdﬁﬁ ﬁ t9 %he wei ght ed synt hesi zed signal. At sone
oI 6Vn) t he pul se codebook paraneters are

t h e n 'IEhb gxxﬁiaﬁch paramdftemdatldm &infpeagnt (3I6I®¢aleo<det¢ranme<s 1(465) whether

onent ( al so de
i RS R R
dd)&&ﬁ)ok Itla@esl’islﬁfﬂﬁﬁted gsf paivf hn Gf'er?lhﬁ)dﬁrtgl’rdmﬁ} flﬁﬂtﬂe gmﬁént frame, or it
stages..i s | cated_as part of an .over codi n e
RISk ded OB e, 20,81, O s Srer el e0ul g e,
Qatbriune thek B pRl dEheNaNH]1 mOdd] FrdRVaned eacdkles.STige dodgdok
of fixed codegook t hat uses a pre-defined s

nal de|
HegmeigTe g gl the sEringcRomt forpa A3 sERN P4 shiesier 1 and

d ﬁgﬂ WS ah B@ §§1t?\fetdr ﬂ%aﬁ@é nfhefl&{gt}ﬁé’r rhrfg@o@ %Qﬁdlmghherﬂﬁs
he Slfgna er el a Slgln that can be pOSItlve or

WE*Q%HY d amhis theé@fgtemowpac haengtedy Wé loren tivalyedengdhyretent
6f§hé 1}4{%%@& %e%nfeht’ﬁ? SioRdid, i Faﬁﬁ‘ & lf?ﬁlﬁadrwtthet YaRies &l thy 1nd;]cated

alternative th or extent of
segmmam e@dwqmmntr@ugn gfrfm eadomcgﬂ&bwlq t the Axeitasion signdly

the \@%H?ﬁt ofd ¢ %rpi%ﬁ; qéb%g eslg g%@ﬁ, ﬁneﬁ e ER%UG@stﬁ@%arameters
contri fon o e ran Codebodk to the excitation
ﬁw gnadodelidok atagé aasptlmrzed @éﬁ)ﬁo misiodzeatbe kiretbgtyeeeh ghegopigibution
t t
b5, KRBT 3OS APRLOTR, L8k 0L ol
Hme\t/mellib Wéightedotigindd wighdandfhe tsine of ﬂndomnbumtmkto@k‘ veti ghdyel

?}’P %@@%ﬁ@%@b@%ﬁpﬂ%ﬁ@ogﬁ ggeaiyg selcsodébrgﬁk pf %lnﬁ/& and the

prodoslinddrmiintd ramidtn dotietoblo Btages (if bﬁy) W&\lt gdsmeepbmt (not shown), the

synt hes tive .codebook (if an
B Ee BRI T e g HEHse Ry ousl y
det eryge '&6&p6@ﬁﬂ@@ﬁtﬁ&ﬁﬁ%§ﬁl@§ @@Gﬁwﬁdﬂﬁer any moreAtndod®debook

poi nt (not shown),
stages are to be used. If so, then the parameters of the next random codebook stage are

optimized (470) and signaled as described above. This continues until all the parameters
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random codebook paraneters are then signaled in the
bit stream The conponent (360) then determ nes (480)

wobk@bhaniany nore random codebook stages are tPCDES2006/013010

used. If so, then the paranmeters of the next random

codebook st a%;) are optimzed (470) and signal ed as
foethemandenm cadenpek strggsdareohren Aeteaningd 4l the randera codebook stages

mru@mt, Shrd Q%?aﬁ Hl%délamteggmé%e‘bmthe@t@a@ge &@féﬁen%gmems from

determ ned he random cod st ages can use

o medeliagd haverdbiferpnt eainvabigy WA igweajively) diffprertesigpal m@nﬂe@eﬁa@ be
Hof k& ibem CHIBR R ddoRithdee model and have different

galn values. Alternatively, different signal nodels

can Héachseuitafior gait e beqrantized dolepeddetboultve prrgess. gaiia sy be
@ﬁ‘ﬁhéeﬁ% thefl %ls Het qﬂéﬂ{e cgﬁﬁjollep gmﬁf’&%@l%?u%ﬁ{ Hends WO

r nore gal s anti zed together, as P erm ned
by t &hilag parummrromdldr éaas eerl $ed forththwmn fmnpiirnigmgshe Yahioie
r

B RsFt Reng oS! 083 RE AR Bion Rebila S B By, For
e)«admeﬁ alhraddcnmbodﬂbldtswouidﬂoe oﬁtrmmuiesmnhqne&mlw sBuis, afibough

E%%nﬁlsggxgg%?lg}lé%g%%% ) Pltl Hfo {ﬁ'ﬁre'n;t col'I rbgglﬁg r%mcrart]ers, zﬂternatlvely,
SR are &lffefbﬁﬂ(p:dd’(ébﬁdk@ﬂraﬁfeteﬁh a‘ré ﬁ)ﬁxﬁlytopﬁmtteb oeog by Jomtly varying
araneters, ernat i vel %é or nore dif

8@6’6‘8@%&?8 Yading regpits 8‘?fﬂ’f1$;‘}° e olN rfﬁ“é’élaar(oé’“ﬁuzat‘%
fethridue). M@dlﬁdnﬁgy t dfior RedfiiitiBfisSofaBakbevial od dtheNékcit fonl sighal
accor di ng non-|inear optimzation technique).
%@Pft‘Fféﬁ%‘ﬂfIg her configurations of codebooks or

ot herTiRektitaibh &@nﬁhﬂﬂﬂ ImPRIAIRLS 8 1QuintbrRgy bkﬁﬁt%ut1$ﬁ§of the
excitation S|tgnal inthis inplenmentation is the sumo

adaptivesedehoski %wslseoqodﬁm)@k,a?aﬁﬁﬁ rgRdopLRdERASK stagp(e)- pﬂlreg@twely,

%ﬁg dERp}Ent @:@@ rthdYEcoh A QMeE ngﬁ&%@&m%eﬁ‘g%ﬁ&ters for the ex01tat10n
ternatively, the conponent may conpute ot he

sigepl.or additional paraneters f or t he excitation

Si gna&efeﬁﬁg & Fibild 3t dEb &Y graﬁretefs%ﬁme eJ&l@a&@ﬁE&a@m sfefbled or

the excitation SI g ar e SI or ot herw Se
pmwm:exuow@dao b dusal de@e@o ) ?esags)ed b deshed Baestiy FigaeerR @s well

SR ALt MR e Gl 573 W
frbva thmli:lf:m protessing chpied (B3 D dessisejabovepe el s e 86iput from the
di scussed g as_wel | O)t he output fromthe

LR GRS eé’rz%tﬁ%]tco?np?%etm n-¢onponent (360). The bit
r at e Tie Hithetcof thau;mq@ﬁ&gl) depein dSpaerrﬂhﬂf pamnettﬂs eased by the

ters used e code ks the
DB s oY (oD P SRR et SR eing ng
bﬁn%vmd i itg‘@i‘elﬁtg% eNtodeBbdk 1ﬁxi1casﬁdeigcmlbﬁdmlcew oﬂifﬁin@ @ther
enpedded_codes usi n ther, techni qu Dffe
beoWRRt PHfEeT PO gat@aag%fgsﬁoc{eyﬁstm.ﬁﬁg ii%eégawﬁﬁ%lffefent
¥haliflg HolibLloe BitfeRNE RS AINIBESS- fles AFbS xample, 4 1@8FW8Bed frame
and/ or sub-frames. For_ exanple, an unvaiced frame

9B SN FRdandeRtntrRask 6880 kAR pdrgve cerebagk gad gauise codtbook
£20600QH rado® Rl sReERHRN R Kigh rate frame may be encoded using an

adaptive codebook, a pulse codebook, and one or more random codebook stages. The rate

control module can determine or influence the mode for each frame.
Referring still to Figure 3, the output of the excitation parameterization component

(360) is received by codebook reconstruction components (370, 372, 374, 376) and gain
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may be used for a low rate voiced frane. A high rate
frame may be encoded using an adaptive codebook, a

w@uosa3eecebook, and one or nore random codeboP&T/US2006/013010
stages The rate control nodul e can determ ne or

1J:all}1% g«?m}%cﬂngn 3 U%@g%@@%&k) b o dcig%t%rtﬁé é&el’?btoks bisel By the

gure excl
Wmmtzemrzcmmp@nem G300 riBitcoS60k stags (B2 d74\p76) and

GFeonnne Bah A e Pn SRR e igsmidie

aﬁﬁjbuﬁmgoe’s}mmdehmgkst OITbkaecomﬂbebmrs kee susmebdhy ptodece an excitation

¥ t-)lﬂr%rc]%;c %spy%l 315 gtg‘g r{%ﬁbﬁ de ?solﬁe oggtgescr with
@p pﬁm@aﬁed O@n@iﬁ?"ﬁ@l’r&ﬂhﬁh étib8@],uer381ﬁear 38@@&1:188 Gécurs Delayed
ruct the contri t|on

book
RS b D oo aR S0 oG G0 LB B bRy B
ﬁa?@@ cotléRk recwﬁtltﬁbudnscoﬁlgsﬁn’s/@dom réd@ﬁstﬁtyfﬁub@u&t adaptive

fi (340), where it is ys her with t
‘é‘%ﬁl’ikd’ﬁ’@a’e%eésaﬁﬁﬁl &uch ?Q&Hﬁ}eﬂ?@ha@?}%& Wet?rﬂ%%ﬂ component
BB@ﬁh %Bﬂnﬁt'?m%%ﬁb‘srﬁuenpﬁiaﬁﬂ\%d:oﬂwobk PAREMEErsI(OL., Xl thdixi a@d pitch
signal are also used as an excitation hi story si gnal
WHW‘@deaptlve codebook reconstruction conmponent

( 370)rdroihEBRARIS Fithle B URTBIRN FraRE BRbIME 2 &OHEPBP e MUX
ararr%étfersg( e.g. ig;get contrib fjtlo{ﬂl;)t and Q%E Qﬁ °

3faplengyith athebwr@aﬁrfén Syl ofime eeramﬂe@@%muﬁ@ among other
ﬁgﬁlx i m@dApd lhy&mgtme(@m o e AR e esssﬁﬁergzm Rhd fdine

pitch gain values). Referring back Fi gure
@codlhg medeso did MX 12360 aenstrects appheatiop faver Wk‘tth@ HeBsdo other

go%t'é@e 1a!h8 %j@(i Etjg 8ita H%@gﬁﬁ&ﬁ§ of p%U S ﬁﬁlﬂ%flow a ]protocol

aranré ers-can |n ude er |n or mati on,
sﬂchssRTFHf Oha iU may B@@e)r phrameictsise af toaaibwdebsis\refrpmtltlon of the

21 and enco ( :
hER RO A AT P RAEP R FRHESpec P e ohtaron, e U
62661 pmksemtom s1mg1epewa( t]@eaﬁﬁl)arp aﬂwddﬂe&paeqhmﬂbhmtpafd)md £rame,

ts that fo roto he
Rand B Fiporyabhr s M BB R it Sl B g <ot Breloh's
fra’ﬁastltl on of the paraneters for forvvard error
correctl at er. C t In one e tation
Che ke 0 Pa 0 o Back spitths ek PRI TRMR: fopfh control
ade dMSﬂieg%ﬁétallﬁ fv@ﬂdﬁﬁfcblﬁﬁor]{eﬁt@ o0the eﬁd’ofﬂﬂi’e(%(l@: (iothdinigtthe frame
rward error. cor | oNn | NJjor t|on or a
IAsstie ) mw&@éébw PRORId8 LIOFGOR 1958 f@%@)ﬂrﬂ}ep f%éswh

feadbachowH eFBareQUr I ent buffer full ness for rate
control purposes. Mre 6generall , various corrponents

of t KEhedpicgan QEMBX @70 of Highing acsrptsengeed spegels infqrapation as
fng{%)nd B M laaiﬁ@ Andwcepmvan%%‘eré NFRHABeRRs Iy ﬁlcrua& Bame

ntrol'l'er (220) such one shown in Fi gure .
Thhss, dsinte 1spressatpiDEM P smpﬁ emd cpichaelepaametespt be Braeelats may

g@%ﬁ&%ﬂ &ﬁ&g)r gﬂrrgte"i’ssaré Bl@ﬁetnt ﬁ)?g RI@ﬁ f8%e. Motreogéngﬁmr the/

process Emeters may 1 ncl
DEMTEX 2743 85es shs%rmotpepfr wséhy éle |etm>d@f (23@Eng axtrasts, ﬂimameters

%%gg)o%olk (2965%%“1?5 1ﬁ{ospaclzg%e Ffof Metg %e@gi%dﬂ@)ér a dynamic packet-
switched network, the DEMUX (276) includes a jitter buffer to smooth out short term
fluctuations in packet rate over a given period of time. In some cases, the decoder (270)

regulates buffer delay and manages when packets are read out from the buffer so as to
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i ndi cate which other paraneters are present for a
given frame. More generally, the DEMJX (276) uses the
w@e@b0dBe used by the encoder (230) and extr arC€BHUB1966/013010
paranmeters the encoder (230) packs into packets. For
packet s recelved over a 9ynan1c acketsmntch d
lﬁf@%rdﬁ ayy fralipeepel conesplment Pigissng frpmes, gfe- ﬁmeé?dl% In

G Qhdls, %tapﬁﬁgﬁén 1&% %ﬁﬂ)diﬁﬁtliﬂéﬂage@f’thé jikteP BEHE! arfdah@m@f ®lffer
i ven per.i od cases, the decoder

i e stnaigurtis S BCPBFAEY S HIoraTRgES CE PEREI
Rh&adiead out fromthe buffer so as tointegrate delay,
quality control, conceal ment of missing frames, etc.

i nt o The SFNUY. (216) mey meseive guiltiple varsionsif Perametsrs (rg given
%gm nl‘ﬁ&hdlfﬂ?? ?Hﬁﬁg)t diodell %r@i%n Qﬁtf $ielor rrﬁﬁ‘@setc&?dab) érfo? Eorrection

ris a variable rate and depl et'ed by

\teheeorde&\&@elerremrcmn failsctha §@<md@r (@70)ruetseroneaalment isakiaues such
d A Seond A dAE MR % Qbso B efiGeT ve mul tipl e versions of

par amne ers or a'gliven segnent, including a primary
enc oFéghre & issi Wockahapraom ef @genmh@dseaiﬁmimpyecmfmow decoder (500)
correc 10

iz conjuct 1016 %’.}%) E‘léhe gl% oL %ﬁggegeggﬁ’b?& ?1519({1&’ 1%81‘&% 12'1”% {aéahﬁp%me%xﬁeed The
feanncdabder (100) extespapde gendadiy td the ﬁainedlawdmgccgnqmmeﬁ 2R)af

| ock diagram of a generalized real-tinme speech frame

€¥8der (500) in conjunction wth which one or nore
des ¢ rihb éaneribastic NS00 )Saceapys dneodeﬂ‘plbdéﬁlﬁﬁhf(&dlatla'm@%)ra’a figput and

oder (500 rres neraII
e O LTl 58 S cogiber T Peshpsnents af e demgder
@66)aAe¢ cdrRPndREeeRbencaR GOae @n@aae(gbn); wfter&ral iRMetdI8R(500)

as_input and produces a_reconstructed output, (502)

& PRI B 715 COPHIETENSH DB REAIE b o e Discaeiiatps e@fessmg

B8y srdGRielcesRANdi ng conponents in the encoder (300),

but overall the decoderIéSOOL is sinpler since it

| acksThedfoneqresing empaasme 65 LisrelyRsi Biermaiign repesenting LPC

ek Pk %n%@ﬁ@&isﬁyﬂﬂe 1 ORPeRBEE: (0§ (R NWHIQ bny Zﬂ&%tliﬂ'?&

processi ng conponent (535) receives infornmation

wm%@xe pnd etherlimormation aeeded for proondiatiqn) o WhelbRC piocessiag
enq:‘ 2&?9 ge%%ﬂsﬁg%ge th IEI‘J;‘I]” oF lrlr%% Ie% ﬁ)alnm g&ﬁ@ﬁ;\f%l?é‘{)f 8 conversion,

qvautmtsw, wotdadong) etc TiveviouRl® applicsds herdd® Cealypandhe LPG pB)cessing

%rcﬁrg)%ggn \(/%5%2 %hﬁo hg) %in\ﬁqlltgl%%la.{lglg’ ﬁﬁ' Lyélx)é?xege {ilg .L.b@\fgﬂ’rés%ntg{ion or

atron
prothet mp&lsgntﬂmplsucéthst[ﬁP) toemoP(B theatransiionsTheeweeA@ifferent sets of

cessi.ng conponent (535) may al so perform
SF%%Pgﬁ?on for LPC values (in LPC representation or
anot hitie coégboels sgeat(S70N5S RS, 836)labPpaih aplﬂmmm:otﬂpenents (580,

IR R TR S—
@A the @R¢iMAtIBP Pibht ahd Qﬁ\n@fﬁ’tﬁ@&ﬁnﬁﬂﬁmél’ﬁ 8sach SallebSdkdstagh B3} is used.
VAR hgtﬂgeg{ggggﬁgg{p% 22 opeicns of the cSdebbaiS Rias 379, 572, 574,
576) and gain components (580, 582, 584, 586) correspond to the configuration and
operations of the codebook stages (370, 372, 374, 376) and gain components (380, 382,
384, 386) in the encoder (300). The contributions of the used codebook stages are
summed, and the resulting excitation signal (590) is fed into the synthesis filter (540).

Delayed values of the excitation signal (590) are also used as an excitation history by the
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for the excitation signal and conpute the contribution
of each codebook stage that is used. Mre generally,

W0 b@easnsé gur ati on and operati ons of the codebPCRUS2006/013010

stages (570, 572, 574, 576) and gain conponents (580,

582, 584, 5865) correspond to the configuration and
wlgptivgrcrdshoolofS 70hia computingdhe eonirution afhe adgptive cppabook fi)

ABek gaiteoﬁeﬂp&riﬁ@é;éu&%%@l AB2, 384, 386) in the
encoder (300). The contrlbutlons of the used codepbook

st ag @eaveh@mﬁ?@a (S4@ rscenterepastimaisdieP e xalnas4§ 3% and ingoraprates
tﬁ'lg’x% o 1R A1 W@nﬁlg’s@s ﬁlYJﬂt(m? bt§re§ Eie‘zﬁﬁsl{r llse%gﬂstrug@h Qéﬁ%ies for

val ues of the exCitation sig are al so used
mceeseng t "Be expitation sigpgl (FRP) tsrr@asné phrmge thovatesk ﬁttm@formran
%% tﬂﬁx%ﬁ%cﬁ%ﬂﬁf#@&%' apf the adaptive codebook
I subsequent portrons the excitation signal. The
sy nt Héwirglatigriships shoBa @i Figurse pidSsndieato generali o wsiof ipformation; other
| . . . I .
Ef;%ltlgﬁs% tg%igég%oé gﬁé&int f{élftﬂ% %I“ gfhgfrlnggegél?dé{é&y&dplletr&ntauon and
the typn sf cmnnraslosalnmeés:ohmpnqmme be pdilpd, obigted; xplittinib mortiple
H%D%%(lint %gn%)meé WR grdcoimr;])r oeu an Oel’ 1'683 ertlcteﬁ %hsllkfe !Cl)t erne}fc(s) For
orm an’appr oxl e ron of PPhe™of eech ?ﬁﬁ
eampleginahé envirbnmpent §200W\showm 1EiFgufeezs tl%—rﬁtelcﬁﬁi:rcdhf 620) may be

SRl PSR i SRR

ﬂnﬁmheﬂﬁnhaddh@xoﬁpldyﬂaﬂe abplpatief th@lﬁﬁéﬂ'a@é‘s&h@fpeéiﬂh&lnb(ﬁﬁr (or

SRBBIBAI 5- D HEatE ok Ao SRR gl

Eppitidn ﬂffox\Mahbn, andl EhaE RARBAE Mabtivee@or EXAIFRbEfunttibrk N
envi ronment_ (200). shown in Figure 2, the rate

HisHatye ?rébode@%&) drf&%%@o@?}%ioﬁ%}idvﬁoﬂﬁg‘tfﬁ@né plespponents
F06R6 §leedrdRRmatiR R 1R e ARHRL &REMRARRLR. | ncl ude a

nmul ti nedi a encodlng or playback) application that
HhnadiebustBecoding Fechmignesandgolsjecoder) as wel | as

ot herywgnGosiRE ?o&%de%%@élﬁ)qu@@&d‘%@élé i q%a to‘f'@ﬁééc}?&léiiived
decoder condition information, and that perforns

Aera |@tsp<veeh efvdee,rsuelbwraer@alrtmﬁ Peerbiopdassis lmnroa¢ct eheaptiqus robust
a?e{;l? %p es Ihd {oB1s G v AR s@?atr t&?%r ANnfb@atibgur ati ons

0 one ts process speech n mat1 on using the

t echrnWgilepardadas nptheldlnlgenerqmmem featuRe bursaudiecndeli fegtures are
JSGHR AR, QRS G o 1o YA |oPHRals R be IR A higus
diffeuafniatymse)é c@nmﬂnhg envisunoknta sndiomasbust dlffecem;dgas lof coalddesc ,For

i s i roved variqus r.obust . decodi

ol RS iy ey Sk SRk g e B Bl SR ePgRS that ao

Wiukethp GELP codiag nmdﬂpsmth mgdepwuerddﬁfemmal Iﬁlﬂ@tddﬂeﬁlo&ﬁlﬁhon

audi o, codec f atur e desc 8 bov one Qr nore
R Sodas SR LRHIeE HEES Ty itrs TRl QHR St more

6l thd RbeRdedodpeBcldique b e Gtk lsihglﬁlmﬁ?d &0dad¥r Gtib-band codecs.

various dif f erent types of codecs, For exaggyggéone or

Ao anothsr exagpls, esﬁg&mwseg% robugtdsredse echrighps ligf {2
ﬁ%i@gﬁldtdfaﬁmﬂﬁlbﬂﬂicoﬂ&ﬁanme tdeEdyRine QLG uiBd6led sSaalindlfding

tive differential pulse code nodul ation
contrlbutlons of multiple bands of a multi-band codec.

A. Decoder-side VoIP

Voice over Internet protocol (“VoIP”) applications are one of the possible uses for

the described codec. VoIP applications typically operate in either so-called “push mode,”
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codecs, transform codecs and/or other types of codecs.
As anot her exanple, one or nore of the robust decoder

wo e@and@ees may be used with single band codecBCDUS2006/013010
sub- band codecs. As anot her exanple, one or nore of
the robust decoder techniques may be applied to a
asisprgplied s arbimede- 3 The Hescribpdrierhaishescmnaiie uspd tngither mode, or in

SMBLRRPIBES Béwelee RaaH @fjth§ blﬁ‘%’t bePCJpHﬁléaEiGns use pull-mode
contributions of nultiple bands of a nulti-band codec.

dqcodzm ofereprdingde Figyred lgsteades diy aenerahfosmipae ppwsiloppgement of
mY gg)sd%rr Iﬁg@ﬁdhﬁﬁ&de%éra%& @Imgene{al ttﬁkevm%ﬁig)lwaﬁory@@é) daSdes all

codec. Vol P applicadti ons 'y
papleq’tsanegelvetd feom moetwetk-serick €290) immadliatgdyl to the decpderd 620 eghich

%legﬁg esufegl%ﬁ Qfeia?efj(]qféi ngia%% H&y@ﬂg p@ﬁ&%soff{'e

er nD one” ot . wever, nmany
ctoh@almnnt @nhméwls ﬁe@pbdda bt oatler tive dpkqgatma’tbla;betasireclf Gdhasgiment of

l’ﬁl%é; gge}rﬂ%lf ¥he sl glutE) eGre# ‘Jeyg lg tfoR 6lrb) gﬁg@ﬂagémeﬁﬂ #{é] legﬂl?cation

€ arra eco er-'si

((6 nxeroatsmmmstheﬂ d@rrgpemm petrfonlnh the Vomdealagept tedmiquemde(sa‘ilﬁ)l below.
ass rom sour

(5005 PbzaBErsRh Teattirie fohat P BBy ek A BRRET pecas

adlﬁﬁiod:ﬂ detrgled etﬁdlds &ﬁorbﬂzlﬁfﬁrﬁlblpﬂag' il edqagsts (660)Rhginfeemétior. Hithe VoIP

S 20 8 T AR B e o0

@@ﬂ]ﬁﬁa&ﬂm@ieqféswp@@bn? pli%éd)&nAl@f)ushEHEwG(b)gh@infdrﬁaﬁdiﬁo the
recelrver a call terpati yv t he

Sooer (200 ol dsSeter (oL s stmas SerBmponiBeintopionrg (s-chaples
P 1He 2fuBRA pl dﬁ)@hlﬂf)éﬂiéﬁﬁarﬂ&&ﬁfnls lbed) e ldeswded MiditationdRs VoIP
when the ren 630 an .audi o, pl ayback co onent

DB on GNL v P S dbl) BB e roNeER r
r equq%& dr ORI b6 dr@&%mgtth@@ecoa'a%iv%&faﬁ@ bh@&tm&e

(610) retrieves (655) the information available from
qonecaiaenitRcknigens peé e BEUHe faeing eppeeaiment dfarmatiqn g eas audio

&h@yéé%%heo@&}»%% i@, @wg)hﬁgﬂae@ épale L1 ki Qe 18 Midsthe

ecoder der (620) decodes sone
fmmet(s)o iBeofuse Hhe r¢n@ﬁ@r hap) wauests sgnple%@nbme@és themn, the) émmg relies

S0UERL A PLOANREK PRC A 0 008 ey
takeé cine g adack elieift [retlens thaemayndconmma bihendesigns, lsachy asrpuer-mode
I f d
R R s
r et urAsillidietedes Highreﬁ?g tlepadesl meived by fler Ve P iapplicorgirom a

di to the ValP | 0
ru safhod IBLER e St iBme e R e Fo B ag o e gy
ﬁe&guf;ge% tHag sécﬁi&dﬁl efdef Gt atidiqwigadlpinaditel 'eLlsffﬁ$’|720t) | As
eeds t t he re S ocal cl.ock
’{ﬂlg@ff fagyjn ?rgé‘re‘r% Ader grtﬂ%é% ;bu&eﬁ{?ég) ¥rtdﬁ(iagcs Q@é P GRFesReding packet
RAprRemtdndal-by iddakes ﬂﬂf e Oérréébcﬁﬁiﬁg%d:kfet lsﬁbéﬂiﬁ ens t hat

may occur. in other eS| such as ﬁyéi node decoder
that Tragditien. fhessis mirrpplp Paften Gilisviieh qegeterlyputput samples

bf SL8MHe fok Qﬁgbarcﬁt %ene%‘ér fhé bAasrEA60) vahtshb 91!15/%01716 ahdi it
ets recel ved é the Vol P application fr

méls\ﬁzmkthg denoder sprplg)buipie( 73 th ’é?ji serpisd i(7ai0é| M therﬁ@@ple buffer
E?@@) HRE RS ve WRLEsaRIPRE &S salif§The request, the decoder looks to the jitter

buffer (720) to see if the next packet is available.
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according to their sequential order (in the audio
signal) in ajitter buffer (720). As illustrated in

woe@ana23e a "1" in the jitter buffer (720) i nPCTESHS6/013010

that a correspondi ng packet is present, and a "0"
indicates that the correspondi ng packet is absent. In
addi ti 81 nextrapket isavailablen fhen itis deceded( mighe degadadisarplegare

6A4R the QP thu S P B Sand IO vRE Eﬁﬂh@s Jr@ﬁas&lda% lﬁﬁc‘rgnderer

enever the renderer (760) wants totg sonme audi o,
£ pg

(160 hraugh theofALP Repligeliasd &in Banerchand;if e p{ckg0y netigailable, then
Qe&tceaﬁﬁtemufeﬁs &5@1 to génetate@reﬁﬁsg%e%t M}ﬁe%r Thd %Q)aﬁ@lﬁ&ﬁ

not have enough sanples to satisfy t equest

eheerdrsare plersan the sm@e puffar §130bnd e requesp)is sa@s@@e In pitheh ease,
B XoPRHEPLanl 52 ofitiRh] BB itk

avgll eab le, T henS It K e(J:o reﬁ fer %ﬁtl?]fgﬁﬁd%fg%éh;) ﬁgﬁogmtely
adiestsl aced in the sarrpl e buffer (730) and the

request ed ed to the renderer (760)
throsﬁghtlﬁa% ell (ﬁln. On the other hand, if

t he packse rébystvistodingtedhalviues andhienis, aheaiencnrtmtrm thermdkelt ®ss

#aZep%ng\égﬁﬁgfst Re 9&{&8{1{ " Flg)élg%rm%q {1% acrlggt rF‘r(beIlVén%W?se rF igure 8
{lln3xMAtgs aaredarhple pa@:thteﬂy dumtmabn S’f]nedﬂstoﬂymf edceived pAste can be

b g P S s o ool e ifad gt 320). et
adljrod d«e): (320) dRandes br IDﬂieqwcl@aJidId# EétHBUtioh Rh&@EE(el OIS to

deco t echpi qu nd t t he oder tracks_the
SRR eGP R Rl hanea una e RETgeley distayoably and
aR0Hd QidgEnd OegnResilxtRERI (¢t %abl’efﬂhg/ouﬂ)_' ke@hkiGuel, which

illLustrates an exanpl e packet. dela i stribution. The

Redifigy e playpask @W@é apdie Wétlemeeﬁnb%g the eerrchpigdy e sipgr@ch
AophiglRk avheh hEH Q§serv@&‘ that Qe ﬁﬁdkgwe?atye?s 9161@%31'12% afd sgﬁi)féy in the
(DdeS| red, 820). If the desired changes or
samploufiss eandte theg-arjerdrd o thasiihg lats peﬁetﬁg?ég be éccgmm gied pptoa
Deta Yokt at:déﬁfab‘@tfbﬂﬁa%/)oacktcﬁ%ydﬁfé%ﬁ%g}: 8fd. @Bmédtﬂﬂles ﬂ'llS can

|tter buffer del a nam cal %ml decode using t

asisg %/%&@bﬁét@mqwrdembﬁ @v.pPiailady)if the delay is observed
1.860ALINES, mak metta gl folifssa g{a?e lﬁlﬂ‘@%&ﬁ‘é‘é tﬁrle%n%%es@éﬁd(bﬁyed

whi | e mai nf al ni ng ecorre
fastetirdodbrs she Jwraehuflfetr dpes m)bb@pmedjllt hat the packet del ay
It Ismls nﬁﬁ(?@ﬁ%lg gppgéﬁﬁﬁstg 'J%ihﬁft ngrthe &%11‘ Sigil L{TPay Clrécﬁu ef s%%pl%’: %ang ?he
mexionmodbtyed pnqmmlsupa:kete ag aguidd dilcmevax; s@pettmhﬂs @uﬂrafs may exist,
teract|V| etc.. For voi d [.anmes
Pt B b tim R bl SRE el P vk T aatidnags
faletinics bitter toeiﬁtl eyﬁewi}laﬁcltetk&rﬁi@ tay lat@tle] ob @Blyé/d%lﬁhcté ﬂ%a?@o impose a
creasi ng,, then.the €s..i e sanp) e buffer n
SR e e fod S Sity A o BT Wieaoely et Sores pHcagr
&deré&delf@dﬁ&dtﬁifoﬁﬁﬂw’ﬁﬁcﬁ a8 rhanidg ﬁféfatgemﬂlmmmatw to
ul ati ng the desi regﬁgel ay 1 nclude si nB i usi ng the
Wi%?ﬁ%laﬁ% deregragple s da5eringe hRcRasies: dKuoRfuPdEowipnetd
%ﬂ&hbﬁ@ SA@MvE Bla§odtBecBatiishis foﬁ%ﬁétfk@d Ml@m%‘h@dﬁoh@m Wlde—
ﬁt to unrepresentative packet del ay val ues.

I n
gtivgrks, jBrogegdings of IEEE OCOM ’94, pp. 680-688, April 1994

However, many parameters need to be optimized in such calculations, and it is difficult to

find the right tradeoff between response speed on the one hand, and basing the calculations

on a representative population of history values on the other hand.
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sonetinmes better to let a few packets arrive too late
to be played back than to i npose a delay | ong enough

wo eoosaseBve and use the outlier, |ate packets.PSDO§2006/013010

codecs cal cul ate desired delay based on formulas such

as runni ng averages and runni ng variance, cal cul at i

One XAt appreachdsio ety analyre 2 pagkstalglay shstrmrle%@l%such as
ﬂ_ﬁﬂﬁﬂgeﬂ/xe 1rﬁ151§{né’1’1tat§ﬁ REthe HoReRd alghF@RL de‘s’cﬁ*lb@!i #YOUL Sreenan, J-C.

Mechani sns for Packetized Audio Applications in

Ghere Br derawh sisk i Narendrag e dddasiipstuesion Teghmigugs Grdiayonty
BReferRR0- 288 IEEP ridns. M Ame WY ©F no. QHISB/ 8@-@ b@ fjﬁﬁ@i(ﬁ)o n ?r?fﬁat

to be optimzed 1 n such cal cul ations,

aiethpd,adiistogrem of paskettiiglays igmaintziagse ofbe beéﬂmée hmrlé Hisdvintegram
RPRSGORe hhGe® Q&uﬁémlth AR hRAS Jichal H@Wlf&é‘ cafchﬁ{éﬁ on

a representative popul ation of "histor ues on the
Bedressingdhabinsiae erovey ﬁte@aelhaqyéout incrghges tru¢lynggoaipjexéy a The

FAEK Pl S RG4S 3 a8, Do
@Whed a neBpacketarrivek; e p@ﬂteh'delal? is gpreddéd the ammiesBonding bin and the
%me&agdcketgﬁa%ll F$1SI %ﬁi; grxls 1-r|;§ %Fétg&] ego reﬁect t1|1 a&ée Q% some old

erin
ﬁa,ckﬁtp, coBi@s 00l othiau bns afeaealed dnvtrhnata praebsod ] led algmgt”o@o ﬁml the

o BEFET Lo oe Heeond ol p Sel T Lot B o gy Pl Rsited foss
1aits et beige pétiveal 19d @hdy2oWThe hibeganl is ﬂieﬁbﬂﬂyze@@ﬁdfﬁaﬁilﬁbg

rov s t he accu ncr
e ferts Sl et B @ SO Pt R he piohfeivi i
20K isBitebiic Phrhmhees ntadsueto 1] ‘ﬂﬁiéli )éhﬂgasﬂﬁﬁlkrﬁﬁh 8@l a@hg factors. In
|str|b§t|on When a acket arrives, the packet

ertanp. pllolgwackets arieafs SH’&)‘ s %giahpﬁmaﬂapleﬁeawm

Snitibgit RACHEhS ot pefBtrhanb &)t 1 alili@ibn, RiRn b T1ocRAHARRMRE -
To reflect the age of sone old packets counts in al

prtcHEsr the Pﬁ@aléfi%asskaé eiker A GAFItYPr A N5eastve §6nd avhichipan further
cERGke theTa@gd‘ritlﬂﬁi efsﬁ’la%laﬁ? Whee e hthefiRh &Xnéa'ﬂ?to dgg QQEE within the

sets a desited loss rate (Ldesired, 830). Typical
tms delayitimeline. r at e val ues range between 1% and 5% The

hi st oY 8‘3@({%“@3@&1 J@}@Jh}%ﬁg P{egenge%th%fem B %is bEddl for a set

desire nee 0 achi eve the 0SS r
Mrebep pbprickets wmmnt@m% Eopoxeraph thesnuntbat ofsnani@tmvlada@m ths

Fl@t%gr dlégy lpeeS OtOu [@3 Aj&éﬂ SR teﬁ)le\’\ﬁugx] a?ﬁtg%gdhqgfgnﬂ ‘Iéglcﬁet the

I't1on, ets are SIm
dﬂidy ¢ftike dgezsngackgpa: mabhedp&ﬁy&e adasowfdhct yevmsgpacketccaﬂhe oldest

clket is ot tr]w?seqr\e/ erlc%l Wltﬁ%%he 1R pagﬁ:t 1nr1hea ltlji(s:l gﬁﬂ'a a)h 8%1% the

e i'on "occurs L g pise
elldésln packat ipesndvied ﬁomrtheecaimgmbns/ Reffaremglio EAgure B, eqaiﬁket delay

her G li the al gorithm especi.ally.when the
SR 8105 i diner e bR o SRRl By il foed Fine
Hl@tloﬁsyoﬂalllljﬁbkeﬂ @clayls r(bn@f]b@rd OlbidS)b’%nﬁingiléﬁﬂrddlgieI@((%Hﬂ) (ﬂ;lﬁétertrl;lgled to be
se ereln a | st or (0] e y a.set nu
@P% tv§ Lﬁegowzﬁpmdawe&he gixed 1@%@&(%5 T ‘I%éechﬁlﬁ’rbf‘e‘ilOGBPOt rely
PREdiRt Sethbdd. UARErdingly! PRblRinS t@uNinFB¥mRBodRARift HAAKb1E Elre

some ot her suitable nupber. Wth each i ncom ng packet,
farecagrsh Apwsven e compraiionalyequitements fo.rspenerle Jnevh histogram with

deh avw Qhiciehfe BRMARY hiRRCES exaBple! il OnOlndfShentation, the histogram

computation consumed about 10% of the overall decoder complexity. It may be possible

to decrease this complexity by reusing a previous histogram, rather than rebuilding it from
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packet is otherw se replaced with the newest packet in
the history. That way, only the ol dest packet is

WO erpomat3é rom t he cal cul ations. Referring to FPOIUe208¢/013010

a packet delay distribution histogram (810) is
generated according to a desired hin_w dth ba a
SERIEhHNY tighs/clegk-diy i} siyaionsgecers) this sold allowy Bie gelay istogram to shift

amgltmela%ﬁﬁérﬁ@s Seh @Meﬂi@@l@uld SmeRisegei ned to be the

ay val ue corresponding to the desired | oss
( 830)111 arrpmeg rebpstdasading terbmidupdtdafastryctyre inpsed § dristmiRpdhe
DeFA! SlieRghY delly mQJ i€ a@apfeawbetrylﬁg piakemegyg Cl-afakt{dular

Situations are decreased. However, th onmput at | onal

implpgienietiem eslovldy-ligkpdrist ot dsley nadeg piriced b@qadmwmowée B inan
n‘# Y ﬁ@ﬁ%r 1ﬂ5'd§t3§ 36& ‘w@f};l bd ¥y BLi@inih9 fhe S 3FR 3Blay | ’@h@ﬁl@tory at the

ement at I on, | st ogram cofhput ati on consuned
r&bpwketlre)%\@ﬂ it defines/ st Hisiorxalk 5dBr Lovandph-exi-t B+ wheag the size

&%e%lggrg %ﬁ g?cﬁ&{seﬁg dél%vc’al&eg %lj tﬁ‘@% tcﬁet%?%’eipfegé{ﬁéﬁg 1% history are

previou ogram rather than re
}flao@ma&mry—llrquhstﬂynehédmhwmudﬁ| ft situation occurs,

this ds,gf“' SipfRlor WL AYeb 1t ST BaRTTbAd, 033,998 06) in

axi's even shoul nar'n-stat’
a!nnmap istlﬂﬁs‘crafedmelfguﬂ@C @ficogrsé, el«ﬂﬂummptum adaimehslk maoy uroge

e aiesdo] B OATYRy HaeRBe Gunag o o8 S es Al

dllﬂﬂh&t@’&lﬂé)@ﬂmﬁiﬁg the ddruthigture] Bkatholé ficludés dédlayvahrede40) that

Raenapiip e teid GArHE Wkety dhbrta g et SRS o

ﬂ@c{tea‘ﬁneaﬁgen Hieﬁib@f B{mﬂin 1hdll=& m(9b O}t&ﬁ %éhydléﬁl(ﬁilet/ Arkhe iiodes Thus,
defined by H storyfn], = (Dn, Dn.. , Dn, ......

the idex P ﬁl&@) ‘i%‘ké fhetpﬁfel%ﬁh%& ) F‘angy R}%%R@P dhe appy. H%qﬂargpde
Cé@d) l!b@é 5 r9zf651§as&%l§zego$nté,z(95@ 384, RfnpIa &il%l@ I Sb®) ¥ind4 €

|'dced in a | i st t%S)e of data structure.

mﬁv1@;@m?p1t@ (840) i sl Heldiof ae eEACb 1oyt Rpiiey (PY) poferences
tﬂQ qgcfé \Llﬁ?ﬂe 14 %1gh«,912ﬂilay%@: E%hﬁﬂev%lfs Jinke? (940) %é?éré&%@ﬂle

igure 9. course, the data structure can include
yvﬂﬂmhﬁen@ib@@@r dedaycalugs T@% in e dgaetryrde ©10HlneAsd in
nade '
FRUE TP I ATRP) 1095 B O

mebialyoﬁﬁllbllletl(lm that corresponds to the delay of a

receiywed Dack %paci@t {é?é]l%sd gh%%?cke?i%%gde%%%th(egﬁ'g%mfggylOEﬁP to

pl ace " Rear

thy pbiatithaiky hlabfy i ﬁﬁech(@@e§00 Pivlists tradled). nitahat Poind, @@@)1 anew
1 S .C ur .ent

?C ksretgg\gqﬁl ﬁs Eigée(lgggém%ﬂomg blg}é/%‘riqh ld(e)st ggo et 1§ reptlacgd (e.g.,
mké’ttlﬁﬁ reb&5&]) wﬁlh@fcket 581 ad e aldtdt @hccke'olﬁ naw I‘p@d«e) 2,ahech packet 2

12[5 éj E&g 02%8& ﬁ%ﬁ é)ﬁ(P S 6156% }sgggy @ﬁa]Eeég gl{,]%lg gld node

Wfdrﬁaﬁchﬁs P%Mcech |ﬂ&|'1ﬁ£v161ﬁ|aﬁ&’ ndAd bbhﬁters&’i@iﬂpdafeﬁv Fotthe new delay
p0| nter 9 references t node w th the next
fib@ace-rﬁ% RS TR by dapyne over e nexi

gjlﬁth'l%taﬁﬁh%ﬂ tHerHeﬁ;y 9!&'1(1@ is%ifBrted? &t thE3)derth¥of RlayRAesBupliating
at The ol dest packet (Pi) is at

h@eﬁtampreblpu%wt%sst initially. When each new packet

l( 3 1B)eﬁ1%'11\ﬁﬁgd lidt B0 RARKRLs d SRS hOnibhRt iy 18t. When it is

desired to find the optimal desired delay for a corresponding desired loss rate, a decoder

starts at the highest delay and follows the previous pointers towards lower delays until a
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the point that the history is filled (e.g., 500
packets tracked). At that point, when a new packet is

WO e@ei1$ede t he node including infornmati on abouPCT/H82006/013010

ol dest packet is replaced (e.g., packet 1 is replaced

mﬁthfpacket 501 and the_ o] dest packet I S_now packet 2
¢areimadsecorrosppadingts) thaodagirgd loss tats dxdotnds oBhineag b@ [dgne each time

@ﬁ@@ﬁkk&%&@éwédsOM%IQ@%&tmﬁl)val Vihas fndf g%éjde@f?;éifdelay isa

i nformation is replaced, the preV|ous an

peplspegesssheeavgp ety afw mes tfcxampledéd 5% Hirdéoe torYyedesired
fobs%&iue@l a‘?@ﬁadeﬂ;e& hgi1s8 rtﬁﬁ rcgﬁjpljo{llﬁ& a Hétuﬁ%cfﬁ}ho‘ﬁ Hl%%ldcﬁ drlft
found | oopi ng over the next pointers and then
meblalga b@@ﬁugrenq asctuai histegramg 'are farmede Thpy dheinhgnatenge pﬁshlftmg
t

HRLHER: P MRkl indL ARBE AN M RUTURRERL 6 Bot Hffinea
@éhwcmrncyt swecifipdlyy bigywadihs. t A¢oordiusdy, thecbatcglatipmrckan Ibe ﬁner and

. pondi ng desired | oss
BB%agHgmgg%% @‘§§§?¥§&§€“?ﬁggﬁﬁgiest del ay and
foll o'w@mdmeelprlestcadm beiog mwcmemMradsrrhymdmedehw@'y, the

t. of 0 corres ondln a9 t.h

?‘ou% llnﬁ c? f’lsq le%l %\%aﬁs son&ea% T éypgoneyréaglc%g%ta ﬁ%u 1 neW
packer |s_iggpdmﬁddmﬁnkﬂkaﬂmma ot her interval. Thus,

findi the desire is a si e beca

oty et gt o6 ke et wE Hinsiog i g PR ol can be

@es to oduce a Siguall the Sbnoazﬂe tHellébe € A8 @ppropMia¥@cont dilifiert &thnique can

@% V|de a atura# ‘&n to th cl oc drlftlproblem
S R R S P SR A e S

phesonmenon of shlftlng hi st ograns can be autonatlcally

handl ed. Addj tional | the cal cul ati ons are_no

conf i FREFERPIeRE é}@%%%@évq%ep@éqw@aow sretg aﬂﬂgure 10.

ARGLeRPther dbBEnifAlo0a AR UERAN RefRindd8 Fidure10, 3RE o MER missing
accuraté than with typi cal hlstogran1techn|ques

fprecsrinencpyierpd (10AQ: dhepnetalipent iRghmigys is selertedt(1820)dpsed on one

A Th&HY fdctbrd §RRAE thERIRYof oﬁ@@r HRY Q?]Xcelnt ﬁ‘é‘n?é.ts)l dnd the imber of
I npl enented as sonme other type o nam c ‘dat a

wissing frames. Adfersitigela atbrs p@ﬁq@wlt@@ﬂ waoraistusythion thgselegion. A
&}%&lrﬂéﬁ gl‘gfaacl 1@}5 %JEE(? @ 8@?} usﬂ@%d@geleﬁég ?ercﬂﬁlg?é f e%ﬁf‘éxample

appr oac can uce a si
ggmt-derlegdant eoncgaémentmhaipmscfplﬂqvat @cwmﬂ\@falarﬁ;sﬂtype of signal-

e ] .
5e%8 }‘l&éﬁ%ﬂ%ﬁ’ﬁ@é‘l@ ﬁeﬁ@g@fe &%&gg&'}] Q&o@ﬁ%%{}%f 08&%1;{1; Sz)reréé;l"l it &4
@ml ;axtanﬁohaamm isawilgrafor bautsmgqm&:edi &tae ot ﬁrahémdiﬂse preceding

Sra Tt P i B S el Rl Snal o s gy mayy s be
wed, e ﬁnhﬁzsnibgnaftfoa fiesyailsble ﬁﬁlhmgﬁp&feaﬁbeﬁ 2i@Yle addio information

conceal nment .t isS S Iect 10 bas d on

o e Bt B G Rom e st 57 Bghunam g amplexity, or
ﬂﬂb&@ﬁﬁ&mﬁgane(s) and t he nunber of n1SS|ng frames.

Al ternative|y, er and/or addi tj factors are

used lfhaﬁwatVﬁf@ngémé ST U FeRseR et glrwa( "WSOLA”) can be

»e® %%ﬁﬂlt@@tgﬁwcoh@hﬁ{bnﬁ h@seelAas aeribRGR Y. qUEl-angSW @hidbkr, and
examnp e endent conceal ment techni

ERGUERITIR Uy e ) St AU i —
over IP Networks," IEEE Transactions on Multimedia, vol. 5, no. 4, pp. 532 - 543, Dec.

2003. The WSOLA technique extends a previous signal by generating new pitch cycles

through weighted averages of existing pitch cycles. Any desired length can be generated
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conceal nent techni que, unidirectional conceal nent of

voi ced speech is used when past information is
war@eliaiBe for a m ssing voiced frane or franeBCHOS2006/@13010

preceding available frane is classified as a voiced

frame. Unidirectional concealnment may al so he used

wine his method upilths Rt pasketiisreesjund) ;Hﬂvv@ver» ¥ thepitol ggfension

HRESNEH Staishablueh Adhe ndfPpAiRdt A8 1dsP HOFSOPAMEod can
practical |y use bi-directional conceal’ment or to

rrefltip amechapigabwdid-exi ty, or for other reasons. The

wav ef’I‘ﬂﬁé“ﬁih@‘pké@éﬂt "rébué‘c\ﬁ%éddﬁ% B3l HoRe hiEB bk a&(fe‘arif‘fhg Pﬁch

("W can be used for unidirectional ~“conceal men

SAR@BIAN b@cow@s tﬂoleﬁ@dSIVm The ngise cem berggnerpfed, far ¢yampleapdinggrandom

v@g{e%lse és@@cp o\ﬁgh E 1ﬂé’a9go dé’ﬁ&? gdékﬁcq@l’[ ﬁﬁgr c}pﬂléﬁ‘zed for thilateﬁ

nceal Voi ce Conmuni cati on over

pgEERd Tndin smmh Ems enprgyMflthe npesdican inofeasefs theextepsiop picredSe. As

dlsc§4é,§d bgfg&/ thg 1%'1:5 (;E'Qﬁe %ﬁeﬁs@o“h‘g '351‘95’1? %ré&u%ﬂ? Tedease until all
previous sig ratlng new prtch cyc ?%rou

thmrghamm dwegeacgasd bzickgnoumd naig. pi t ch cycl es.

desir en a du5| S unt i.
Che rdsevSat bRl PEadFDER RS RO TRy ﬁimpaﬂ%fewecewed
mmhﬁn@h@nmbﬁdn&ESmgmmmawmag&MMﬁeu&nmhmasﬂwh&mehnamwﬁwmm
kets | ost od can res
Febtmel ToalTee Sgure e & e FoTien adtBerpg =
eib@ﬁﬂal'ahﬂlu foutiROthstemiltylids eoﬁéﬁﬁ@dilﬂgf safnpR a%ipﬂlﬁide@fdr &féédv@ﬂlappmg
econes too_excessive. The noj se can_be generated, r
ésurﬁ%‘ihﬁ PR PR fe&rqdaf%cwé%@a plHe- oﬁ@;@h‘a%"E the tater
dlgnﬂﬁ@aﬁ bR agjilkied toahaxeaRt tHatt@rtlatibh Vilgs. ARdrhdivégdothesidnbE
| at est received audi o signal. The energy of the noise

%ﬁh%auea@éa%@e e e denslsoan brEresd asne Keiehingviadews, such
tm% RenRRe Ue el td 8 e RicbikhnEdtR NS @B SighARN&LS Bcross the

gra y decrease until all that remains is the

yeged #eed background noi se. The extended signal is

merg %c%‘ﬂdﬁﬂ% 18 a s&:‘bﬁ‘(ﬁ b gpﬁénapﬁggﬂge%ganﬁ%%t technlque if the

| ater-recelved pac hi's can include a signal

signatleibegxicodad m@nvpt@edrm(namr«z €.et, he clearr vodding orawich afownation can

ﬁeﬁ%‘m{d’?ﬁ tl’?‘eI s@%ﬂqgsthen-r@&ﬁfex%h%gdntﬂmESQEEJ]Q) e&@:ﬁ& %%Qfl IQ Sudh

Si e corr on routine; such as a corre on

qagast ﬁhn elgneti &0 berexitenidpd isesalyzsd lf@stmmes@némmhh@r prediction

crogﬁlglﬂetn% alg)d’ ! gse?% Sa!’sge%g olih & llcl:r%rgxa]!é di o%nc%gffﬁlethpﬁ T usmg

thesg coéfﬁbiaﬂts Itcageaeras‘,l agiya%etmammEechsim todIék m@ga’lhwlth‘rthz elgnal to

hbniny Tsdrace Bt rtEE i e B it gingldea for me
dxesngien Iiﬁgeﬂgralé\ﬂhgdﬂruvﬁtgmvuam thede buichg aﬁame logtmwongd speech in

doms d ned to have const an on th
el e JrCiopisdie Bl YL Pl AT i lystated

BEERE1 T Y BEhO bxaSiplstow %amd@ieéd $HESE S BMARMT 10 RCAvailablkeor
if the signal to be extended is unvoiced in nature

e fpme, %1 acyignat (WD ds miysise igasesenyenbirsrms.i B Lelawc%speech
it bkdkeh Ao ﬁ,&ogmhapplﬁgm%mwhaﬁﬁaﬁrs%tals%& Sdch3M 139, 1140).

used to extend the S|g
The available samples (1130) on the left includes the left half of the available signal

(1110) plus a few subsequent samples from the right half for smoothing. For example,

forty or eighty subsequent samples can be used. Likewise, the available samples on the
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cases, the signal to be extended is analyzed for the
correspondi ng linear prediction coefficients, and

WO andosn2eei se is passed through a |inear predi BCT/U82006/013010
coefficient filter using those coefficients to
generate a synthetic unvoiced signal to be mer.ged wifh
rtghgmgllué@%‘[he gt palf eiithe pypaable sigpal éﬁé u%q fegprevious samples for
shoothitgsi zed signal is derived fromthe signal used for
the extension. In general, this derivation can include

br eakrfigesvedsamplentl [N Geeddhyawten thaeneagyrol thglgft available
s%bﬁ@ gi1Bg). %gcﬁ@a'ﬂg' tﬁgle%QBlaBﬁl sfc\mp]eg (1@5@)@?& ﬁla%fze@ odice
derivation is illustrated in Fi
cexa&ppn@ns hesanprediatianppeificiegtss Ba @9@1& ger{eraieﬂm)i ppssed
ﬂ ?pllle? {gﬁﬁlcﬁ&pcofeffﬁféﬁt fi ?é?qsﬁg ﬁfogglégrreg ol&m%%):oéfﬁments The
|ng of a subsequent fra he unvol ced speech
rssugtnml signgl i saakedso ithat i h@wwpémewmqn@l teathgisizapl eacrgsiopibe

S 5ol PRI B3t e R AL A o g
@h@h&ﬁﬁﬁohble signal (1110) plus a feM/subsequent

:3gpn‘lp ew1 H%;Jeg%ﬁﬁ}gl&a@ﬁ %@ glfeucz e%ll;%&fon tﬁ@ gner%/ of the right
aysMIe siamlpEM(BléO) tSpemﬁmﬂ]yl thb hghtsaaﬂtalbhsamplet (idrD)gire analyzed to
' th f. of bl

i ST e Pt Ciioh sedar bRy e FiRpotatd ahd
raedet Vlﬁdug&ﬁﬂﬂieﬁ%réd@tibﬁ@befﬁ&@nt&ﬂﬁﬁﬁﬁﬁk thessedrrespohdifg coefficients.
ene r

he t ayai) abl e sapples (1130). .
%ﬁé n@aﬂan s bt paliet o sn @%ﬁﬁ%&é t‘(h’if%ﬁl cprgy of the
ARROYZRfhpled (nmopl BRELS QERRARE A Betlcivneatedui @i, ot HER derived
coefficients. Random noi se is generated and passed
2Pl gHoD- | i near prediction coefficient filter using

t hos ey sGo{ifuSSRRNE PG £ e tHel 1618tk Sf sahlPosafSdttisrbd fomi 1N right
is scaled so that 1t has a signal energy equal to the

asifefinars: defergilabls samples 4180): daft derigedsmpdes((1 503 gyght derived
#Hl?fegglyl B 0Rd Adt: %ll@bl%)éﬂﬁ}g@st Ul ?40) nygl &%ﬁaﬁﬁng%"ﬁknalso(rlmo 1140,

rlved sarrp es kew se I‘Ig deri ved
Isléﬁpll 168) gre mpEoyd uan@welgb@tgeﬂmwssddlm tq predensarresplton signal

%ﬂt Tﬂé’@\.\rlrnﬁq& of tl%ar@@l?tﬁx% % %11(28%0) 1@3&&% 'tﬁ)aéolvé/r thé ﬂgy time of

t “aval e sa are anal
11)«: adiletde signal élslp @handrﬂge iispiag sigpal €020} i The r@é’(ulatﬁ@srgn@lr(tl £30) may

soqa :}%ea&):d S fulkt ﬁ?r%?t%ﬁﬁ fht g%n?lg?s@%?qﬁgﬁ i agfég 8'1%'3153 nJu’séﬁ{‘:garIt is

ion coefficren

lﬁBﬂléVedS]mﬂ) tids techriqye fif abdd mmeﬁomil' Wwell eveswh mamgsigagoslwhes the
SR ToaReb e e S REIP SRR B o i e
frdied. eby generatlng a synthetic unv0|ced signal, or
right deriv ustrated in

a 60
i o AT GRp R s T SlihlE abSmpatiof ik iy seetsmts for
degifvhitidnOmedottdl etas fol lows: left avail able sanples (
1130), left derlved S es 115 t derive
sanplAsgordng e hird e %”an %?%ﬁ}dﬁ%a)oaceg%?gfar t@%‘vvq%agéyth past
Jﬁ%@&%h&@ Rid1E inSbreHARb:Sis GvaihBR, thdn ¥illired il cohd@Pherdifused.
$m@&kﬂIUSIng wei ghti ng wi ndows (117Q) to produce a

Yndf the grndetneen Eylably pedie] czma%s?p smot R lang4for example.
Ried RAlsiel B0 of Bss Uhdd HtcPRbtidnFrmOUGh stabecaR @ Yisdd 8%l Fhe gap.

The past information is extended a bit past the midpoint between past and future available

frames, and the future information is extended back a bit past the midpoint. For example,
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t he avail abl e signal (1110) and the m ssing signal (
1120). The resulting signal ( 1180) nmay al so be

w0 eeasiess t o further extend the signal if subseQUES1006/013010
frames are also missing. It is believed that this
th@@ﬁﬂélﬂllf@tutesmﬂﬂh@tlc{r]ﬂn@ﬁfefeﬁfeﬂ&lé&&iﬁbroﬁinﬁﬁely Bndﬁilﬂt'&:]d length past the
sjtuatjions re the ener within the availa
ra#v@pbfeavql?eg%@d@o@sea@} GAY 4 seinde SOty REFACiERme anﬁf‘?ﬂ Fmount,

dubgad ﬁ)ﬁ?@t eighty SdnAéd pasd the midpBinel e@ﬁ&iﬁrbo&ﬂ:lfltﬁess@ﬂ&!% can be

avai l ab e |nfornat|on into nore.s for
Famredysingfhe WeQJiAnpethad, the wafela?cb?qﬁlg 18615 tachifee deperibeds

SHo%d) aha/sieRRAANRE 1EMBE e Ab R hplt S 8 ipfkd EnfoinfatiBR s oRRE bind the
and future voiced audio information is_avail able, then

Prurelinfesmationia nnvaised etheibe first techriqus, desgyibed phqyg cps/be ysed to
{ﬂ&d a%ﬁf&ﬁﬁﬁloﬁ‘éﬁa 'ﬂf@%&n@ dhAqie HaR bBBLdAH ektSnd ¥E filndte

ong (for exanple hree mssing frames or less), then
infriroptoa |FQhV(f1¢Q§1rﬁ8§’QISW Spubmaiching partige sightes theionp desybed

%%g% %algn%% ugé(‘lstt) n{aﬂg g{r%{ @8 al?ﬁ‘rte %q ?%1]@ 'bEst ﬁ’(ﬁﬁﬁont eﬂ ﬁle ast

et ween and future a e franes,
aﬂde“uﬁlmwdsaandrth@mrrhwmo nWhsthenthesighath axaediced, bmmlqsésttr bot!hethe

L

ddsgnm td fkeé¢nthe fignal emrgﬁabpmmkhatglywonm m &ragne@d evcaeNdisdis

oG S Sepd e R reorSi] Bo BB Bhl ¥ o
Si gndgh shediast dpeeccend pﬂac&lﬂlg@peﬁg sighﬂ dbﬁﬁdénmhdmaﬂnent feehniques,
voj ced conceal nent .t echni d abov [ or
TG Fn ST 8 A8 P aed it d e ey of the Shichda
v&éesaroﬂaﬁvomd IsEEn¥ Q€26 usig ohé'l@f tﬁwebm@quem ﬂ@bﬂwdl abBvd iS gradually
unvoi ced, then the first techniq descri bove can,
froregecddand gepsteied Brokgreuprhagise ih B AL e ul% edesuing signal
fe%ﬂ%‘h ﬁlléeloﬁﬁﬁ-d@@mﬁﬁ&ﬁem@%y@é%ﬁmawg@anﬁthfs@ This helps to reduce

i nformation.” For voiced signals, Eggna mat chi ng
e i suds Sigh ATNEITEATA SRS R LROuBiN Bat camrope! (T8 diznds

F%ng ex P& fob Bhng HBEodR 109 BAL STRE R AREHEHEn 8L pﬁﬂﬁ@ul@ﬁﬁﬁseful in

cation at the past and future ends and the mdpoint,
Mipications thifeise Veiaerhalivity detoesiop avithovtrppn comafprt ngliseiggngiationp dn

Scdcg ﬁhl%atﬁ)%g EYoRE aﬁggr’itggggyg %e%{j\&k Eé‘c%élgsemeﬂ&@% whlle the

as werghting w to keep the S|g
e‘hﬁﬂdyerapwedﬂng)aﬂle ksndeoapplication slmpb'rﬁéonsemgieng packes for the

%T%n%e peggg %1 r?g\?hac oa)r%%’ eagifl r@ﬁ%eddeggd& glgy ?ﬁc%?ﬁljer r}%égiﬂ% ﬁ%gs for
sieh paribdp,the &dbdeg carypeerofo tmclgn@jndahe;se,mtach is d:’((micamdrraspbnse

echni,ques, .whep there is an ext. eriod.w.th.n
S periathe B SR e BERS Sy thufiRgea
bR GHeG@MalSHag Bédn ektenaddefdr alﬁuﬂg/od’fhmeﬁ) find fhe ndiec typicajilseisecomes

descrj bed above ual | ased, . and ner at e
BAERGPE i lisieIes %%t‘?@g o f?@ e doe s Bbieth Sended
£ aibtlut | blﬁ @r §évgﬂﬂ ﬁflamése @ﬁl? Backgradh@Mbi Sy me e TResB kiR can be
ener%%ﬁﬁeve ground noi se. This_hel ps .to reduce

pdiustesirhaped; oz the p%%wé@u@e RRL toy lfsiegers dn Gfarepkcifeumsaages.
soundg thg%mﬁ u&ﬁ§u|t from si gnal s being extended for

| ong peri Thi s techni que can be
par t | Gsimgthe WEdled gqchmg,ue or other voiced speech extension techniques, a signal

can be produced using the pitch characteristics of a previous signal segment, such as a

previous frame or frames. The resulting signal segment is often reused to extend the
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applications that use voice-activity detection w thout

any confort noise generation. In such applications,
wob@w1sasee activity stops (e.g., pauses betweRCT/US2006/013010

sentences, or while the other tal ker is speaking), the

sigh eg gos +Faindd lté goqltcéa? &eﬁ{)sﬁ%ﬁ ﬁlgﬁ}’ ]ga%ﬁet§ e.ﬂgzh [E%ﬁgﬁg Eﬁt&lﬁsiecrnq{f a

Tence case,
slgimbmdmgh pitoh repﬂtmum(saph a8 wiigle WahBgedhmiqus) e resultiiodsging
der .c I to k . W '
ortnheghaduéc ?Fouadsr Zlgw c‘)ﬁe Séfltla% used 91?&12 Ig%%gﬁ]e‘g tég%g‘g%{twr?%gﬁééﬁ to
rediutp sedhedfifoatt.i Nm,se aditéom tﬁ&glqﬂ& smdl imeth@seaidsa:albb@/above can further
|ntrqu§§qFafter the signal has been extended for
redyes e rames and the noise typically becones
per Gafdihddramdcharicdl sGundnean addotbe redabaily ddding aframives. By

UM X S T AT T R

thé bigRe 1§e"kfénb&i Ajcurtigdly, hated oﬂéktd:nhmgml&fsi@ianCéijdize pitch
quality to I‘i ateners in different circu

D,
cyplet.cifodiptie a9deR g e PG Ao VREERR StEBEHRTG G g7 el natura

sp¥Q@IhCRBicH RRES Rafail RAGIyITkel BRINYRRU @S thelledtly Bthe 6:2BnsRM
produced using the pitch characterlstlcs of a previous

ingregisetheseRERLY PoieRasss ampdious frame or franes.

The Fiesiliniqe c§d BRpleRamrRny ukifig @ FoRR tabRUsaf: het ignh@ld
t hesignal, sonetines to conceal the [oss of many

segmk@p%factg@cwth e sanee of i dastrss gradusfly dncegaging in m&%‘u@% As an
ﬁ]nféh the% aﬁhgﬁleﬁtsfg&gr 2y B@Zeﬂgsah‘@%s %%Js?@ﬁ:ﬁ'c%l@ )

fesul't rrnging or mechani cal sounds
na&em@mme gy thrs@dondrpypkepmmq for thaithjisepiich syile, pesiHviofor

thb ?o@%gas C@g&ﬂe Shd B bR rhQ R e%ﬂd?lt g @@fm{ ﬁ9ﬁ§m§ysb

Cribed above can Furthér reduce suc
sewcfedcrmipmﬁa/psgudogandpmmm mecaaphcabl@ mahge darngdesodibg In one
mgo g ug’&gﬂ@ Mche]; i rmu?rarrxgaelq&% r@x&%ﬁmﬁﬁ%&%qgﬁﬁ n%gatf% 'ih%e samples
tm@ﬁeﬂmmtsalﬁplﬁ‘pl Hewasr ttl’(een@ngmid ofitles rexgeanalelet, adJusted based on

cordi ng

Ac th
A T ST R Cer et R e gppact Blistmen
falatomiihd/li)t dheiS@ngdcd of adjifhwméﬂt Gieedrs ﬂi@y Be wseosel Iy r ]?senbl es
nat ural spee ich rare exact i X
o Chr e o nen At Bt arout o rboaie SRATI Hh ST from
e%yaﬁmﬁ ﬁ&l‘PchlE@YWQ@LAnﬁélgﬂﬁlg%msﬁ A0EE6, taHd §1tchThteﬁng) can be used
echni que can be inplenente ?%usm ?glgor t abl e

SE@ararethr i pepRbipgiiony 8@3%3?%@& be la?ffafPféEfﬁ 8 SWWW%“&“
bd &6 %o Blfodﬁc,jg%grélgés%zﬁe %s@l@sbiﬁ ?h%cﬁlﬂqﬁ@%eﬁ&tlbﬁh
magni t ud an exa e of fset adjustment factor
may Be z&%&@ﬁﬁm&_ﬂﬂ first pitch cycle,
negalg% %9 G/?chfllﬂ‘ﬁtea erﬁzﬁ%%g)r_‘? Mﬂoeinteﬁﬁﬂn@ﬂnlfﬁf a‘i’@ﬁ:aédﬁﬁbly

he t cycle, positive two for thé fourt
siowpis te useruegé\:ﬁl’ uppliontion.oln suptecalésf pasketyosses dOeltOé renggr, thft ¢nsoder
t

a add Aea%&rﬁr yu'f}pog‘fesac glgetgalgg#'epe is ?i ng{?ggglt mepmogfa(grlst hlstor}g dependence

oldpxretvibgs ﬁlﬁﬁmdﬂldigwhdnrdeocnhng dmp’emtrmﬁotmatlonn Hotvlewernsah meine codecs
TN TR T RN D

HEROD typibd Ry Sfonk MEeniory Gepenideyicdiatradliced inelddras tubrove quality at

those lower bit rates. This may not be a problem in some applications, such as

-

compressing for archival purposes. However, when such codecs are used in other
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listening tests. Alternatively, other techni ques may
be used to produce the adjustnent factors and/or other

wo a0vge3028d adj ustment factors may be used. TheP€TIUEm®06/013010
techniques descri bed above to reduce the undesirable

und e r ' I
ang e 5, oA bR B bt 4 Mdindry Biloidence, such
asusembrg dpmnddnet yf the adaptlwwebmak fariprodReipg at exbitatien gignabfcan
ar.apet ers chnl U be done to
Caﬁf‘e d‘%@geﬁﬁtgﬂﬁg%ﬁnrt%eb CCOdeé Eefﬁofl Sgll (n:iosﬁ g&g reul ar
| mp| Biedoll@tingreshnidue thie cadgrusdbupryduRe adsiénie itlouoamndor use

i e T Lt

Aﬁaﬁﬁ:ﬁrelypatﬁkﬁldloo s&itsonditestmiqueeare esedt h e en c 0 d er a n d

rrng (‘%giﬁf ‘{?F g%/ng{%f? ?ﬁ@ggg@ggﬁ ghssggg\}j ro(%§lor hode. mlssmg

frénﬁéso rlﬁraﬁs Wiy, WhRehisSecedhdls) aewdheaatedlu@ft@mm ofithe signal

er, such voice codec are usua ve
aveflahlefrentthw%reﬁewé@f o T foopegignal ﬁ%ee%d%eg%w gan be
udel €orRidh dRbRIhét |f@ﬁ’@(ﬁmpfeh Alrnbvely Bt dn¥esdhERREhniques can
menory dependence i ntroduced in order to inprove
bejusad fargonpealingdse | ower bit rates. This may not be a

Pr Obj1RMetdes ARR p&RRnt §AkdsPRRtial SHRind $arGeRIESEtios) (1220) on
archival purposes. However, when such codecs are used

thie gorsemensnak Aor exmnple die desodgppasses B Goneaalagms signal produced
bPARAE IR 95&10%;115&{% tde ?ﬁ‘lﬁi}] o) Wa s‘#ﬁﬂ?ﬁ]ﬂqﬂ&e@nc&é? fre@8ing in the

nenory epen ence o t1ve codebook f
dgpdat)ivireggnemtedhacdecoder overndl glatelh T h@ﬁatVPIGQiIY§ee€éﬁ ve regevery from

H$ ﬁﬁomnngyﬁuﬁ ﬁhggng%ﬁgggr beyond the | ost packet. The

n-que can be used to produce
s ubshhiatspécdfic mfpdnrmmtaltlom theovoncrbmens signdl ri$pro¢e|sscdlto piogwzla
su ue t i1l t ﬂ
e g CSl | t\sl cgp%e subs e{redg%r 2 1 a chJltétﬁg signal

hltste@h ﬁll“hﬁwﬁﬁ ba I‘dEneLkg'qﬂssqu 1hs tqncedhﬁeldelgoaﬂehroggn'ée _atve_se of a
oo SRR BB oh 2OR whhe SRRl PO LA 80, 1
the ﬁmealseﬂteuecqughwcp as in thd %mgait @sva) dmﬁbdéiaibbeac)j fitrecfifter
t he next receive The above sj.gnal - endent. .
PRORSSPRTIAGERABStRGHPd Belﬁ‘éﬁfd@%vﬂ%&wé‘a%&@éﬁ’ﬁe diftpn oekficients
toFpFEdIRE § corftbih€d AAYAUENXd siBhi1En ERBER; &héTElliHar dfﬁﬁbrﬂéiﬁﬁ/sm
can be used for conceal nent. The deco?er t en perforns

filigr of ghsteclpagueiPmcesavbURcAdTEaMER P EgHS therrpe smceilmlztdagnﬂ)
udfb EdAGmARRESA B cSdrEfBkts to%%dueé 25RsBoutd BEI e SigRer

passes the conceal ment signal produced by one or nore
concBil lineprtpredictionicqefgionth poilig Arexioss e sandy usedkia the linear

&%ﬁ%ﬁ[naffsﬁ%ﬁgf %te'r&tl(f&? enﬁlq pafe&lamﬁegeﬁ%% ad 1€

eco er I'nternal state. speeds up
cad@dmdelvyyadalry@mg rtﬂnes@m:ﬁ@lmfmam(aé) Tlinn candisslogeiusing the tastniagps
b & aly ;
descnbaerdo ce S S e (.I]h Iiek‘emcg g;%ﬂ Eé ﬁééag%e?le S&O%g%l g %%IRE‘IH% 6243 965 '
bﬂIegditbﬂhattH&ﬂtr results hne ashipetliby mleldatfngrnewﬂmem sedietipn coefficients
forX}?e Jogéelafx)nen%mgn ? However, it is simpler to use the linear prediction coefficients
from the previous frame. Alternatively, the decoder uses some combination of such linear

prediction coefficients, or some other method such as bandwidth expansion.
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hi story. This can be done by passing the conceal nent

signal through the inverse of a |inear prediction
waywbhaese filter (or in other words a |inear PCT/US2006/013010

prediction anaIyS|s filter). In the synthesis filter

abov s R PR Bt BuERERR R hed WO afRPE b AR dpemon
fos slgﬂajuemﬂqglve ecdnbsdskr avatpettibnspmdieu pf edngthe excitation history of
th(:oeffl %3 to produce a conbi ned or synthesized

gpﬁﬁgﬁ ontrast, the linear prediction analysis

fil tBscank tliel’t:ioﬁcdaﬁmdmnslgmeumbﬁﬁmﬁ&rﬁctd&ﬁ@fﬂl&ﬁhgﬂ&ﬁﬂﬁﬂ gighnal

PPYHGARY [FGAredET T EOCIPICRNRany b s GRS 8" B Pebyend

hdve Sbehbadatesl 1A ?lhe mikfifg ﬁam@rbeaf Mbd‘ddh cmleﬁ; aght)we\ieg Aesdedbder
. preV|ou ra can In the I .ne
lsaplea? EQVErse Seeki 19 escOfr?qt f%xﬂ m'a&ﬂtf élﬁﬂ\}%wvumﬁ@qumﬁrthe

exRItRbnahidtaH f6QpkSihEfrandsSs fobRexitent alieid] 1@Is€tj€1h@®éd mtw i ng
t he conceal nent. signal. This can be done using

teplriaiica @gméé%lwﬂ%%"%\w@w fitherflepeded ﬁ@ﬁ%léoltl%vm& @St packes.

l'i nepf;s t@&ﬁﬁ’du%tch@ﬂs@ﬂﬁls}é@ fo‘f’ t&%ﬁ%@wblhﬁr@&%ﬂaﬂ donéedlment if the
believed that better results are achi eved by

nexhfreme Sllowipatbovnissing Spmpis bifs cigniisart eagqry ri@frw@enfs@rlntthaé
ca%@ - @ﬂé&ﬁ%ﬁ&l céﬁ&glﬂlent J’Q%X&ﬁevea bs foflows: nﬂs@ F)er?&m%?dnte%nal

I'i’'near prediction coefficients fromt evi ous
cneafrpent Mprithy missing Eppe(sk herodd cloudnt qsps@@lnmﬁ@ regenerate an

a t S, or

AR b o i S RS MBI P AES b EleS:

regérgrrddd m@rsmiyt anddfotirthy perfdmindi-dedtionaj yencealmebtofitbenliskbing
d en

TSR ST rF B by By RGOSR i
bdﬁiesddothayt socfh Hikkrecticnsl (mgceﬁmmma(vsgld pﬁielum,lsaﬁelt teaults than merely

S DGRPrfTe ) EuPiar 3l Brdbol e itosh Ty it rhdtamagy or e

ne&t frhhe.onl y approxi mates the actual nenDry or history,

boarE e b gu i i bl oL SRS ith St do

dezerbea egBodiaekts iOwiiie e@phized thed thé @esbRitsEd chdsli@fentsRambd n
ci.rcunst ances where the excjtation hi story for n133|$g

mpdifipd 01 qrengrspeng yiddetawithppf deparipg framysueh mwlﬁtsh &rshoy]

url Rk AU He o s34 :pfdcé%@é!;t byméthds Q¥ riblstBherdid affnot Rfated or
decoded signal follow ng | ost packets. This technique

ligied tg1a8y PHECY WS ercomh@m,s@flﬂ&@eah uplessdpdigated ofhegwise.
51@6?1@ @ﬁe?@f‘éenbﬁl FBBosD 6xdpelib B c&%dtﬁ‘é"eﬂﬂr&nprﬁm@n%' H%glsed

has significant nenory dependence.
wﬁhseperf@rm @peraidens dnadcordanre suthibhieachings Hescrbid I@Wem Elsments
of tﬁé he%X‘EbadfeHb Ihmeﬂ% g.&&%léﬁﬁx%ré ﬁ&g @ ﬂ'ﬁ]%leﬁ@lﬁ&? HIFdQJarJ aﬁ{d
e mssing frame ;" second conce ment
wp@gﬁmerate an apprOX|nate menory for the next frane
L B e
meir bé pr:phﬁzil s;m cr]@mfas anﬂ(xse)nnun; althch hmbahmbnﬁs naney asie tvhiein the

fra th It s
sopnf st of B SRR 1 Pl bbb IRREL rent ' woul ¢

produce better results than nerely using

uni di rectional conceal nent or bi-directiona

conceal nent with no nenory for the
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next frame. Having described and illustrated the
principles of our invention with reference to
waele®enshad enbodi ments, it will be recogni zed PEEUSI00€013010
descri bed enbodi nents can be nodified in arrangenent
and detail w thout departi' 2%2 isr om such principles. It
shoul d be understood tha rograms, processes, or
weekiods described herein are not related or limted to

any particular type of .c uting. environment, unless
L nd#c%&gﬁ'flﬂglf’%g@éq m?)tg?ﬁ?g‘g%pq[s?%'es of general purpose
or $fRedsliazitchiresnfuttah Bgdie Bighdl dnetedihg ifane obenousmilsing t h
or perforn1%feﬁ%}ions.in agcordance with the teachings
frages & SBRHRIHRRT WHITF PIRYCSTRNTIE PP e descri bed
ﬁn‘ogdi Mepdssd s16a8Ninipart 90 bh&\G Ror8 B tddE; séleqing FRBh@EInent
ardware and vice_versa. |.n yview of the n ssi bl e
oSBT FUFRLE St e HETAEPRIPORRt SPICameRt RS B and
may be apitdrRthg theseldoitld Fo@Balfieht tbabvitima al | such
enbodi nents as. may come wthin the scope and spirit of
the?W@WWB&PHﬁ“Eiains and equi val ents thereto. CLAI M5 W
2.Cl Ak mbthoh o QR Ghare HALESRY: 8fbrdBERRTEPHRY 4 Shddfication of
processing a bit streamfor an audio signal, .
anj aeilabiei frrgie nrior e ok eroRee MISSEIE AGIeP BnBe aydio signal, and
W%?&IQ Hfa.tcﬁ[sﬁﬂca\f\ﬂah hs%n@ 0P et Bf si%ﬁ%la@éiﬁcﬁi%ﬁf&ﬂpr@ﬁ% &Fic&d and
east in part on one or nore factors, selecting a
unyoingkal ment techni que from anmong nultiple available
3,5! Q%Em%ﬁi%ﬁ%gaﬁﬁn ?%&%31': ment techni ques; and
performng the selected conceal nent techni que; and
out pith¢ clagsifaati@sell the av2ilablhwiardirveds vficed) tipmthe selpctecki n
t he. on r .more factors ¢ ri ; | £ ' of
coprpe ot 1B A o e & B g Sl & bR
cohccahmsit sipndl@daudi o si gnal, and wherein the

classificationp is.pne qf .a set. of .possib

Cl a3the PSR! SrRtelinEr i el iDATRleRY Shondhe sceotef
coBdaliasht @bhilal odprivdagesdratingitiie dohesatthas sighd] dbaded @nleadt in part

t he av?i I abl.ﬁggri or frane is voiced, then the sel ected

onares af e A alaREm PR  onpr i ses using a pitch

4.eXt e nffhoki@E BRI B Swlkideil 818 @ha bemare Fi6s AlriieNtongirgesa count
and if the classification of the available prior franme

of e Qi PBRRATISE R AT b eSPUREEAEERbE% PHEK EoTREHR fiacs ore

mEQHP! i ses generating the conceal ment signal based at

l'east in part on energy of the available prior frane.
5. The method of claim 4, wherein:

if the classification of the available prior frame and a classification of an available
frame following the one or more missing frames in the audio signal are both voiced, and
the count of the one or more missing frames is less than a threshold value, then the
selected concealment technique comprises bi-directional concealment; and

if the classification of the available prior frame is voiced, and the count of the one
or more missing frames is more than a threshold value, then the selected concealment
technique comprises unidirectional concealment.
6. The method of claim 2, wherein if the classification of the available prior frame is
voiced, then the selected concealment technique comprises adding noise to a concealment

signal if the concealment signal is longer than a threshold duration.
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4. The method of claim2, wherein the one or nore
factors further conprises a count of the one or nore
wWOonR@si18236 r anes, the count indicating how manyPCT/US2006/013010
consecutive frames are mssing. 5. The nethod of claim
4, erei . idf .t Si. f | ' il abl .
Tori oais el 3 FRBER it he Mhisilafon ¥k AEHTING fape o
ufvoidedvihenght kedectedeonrealmenttechinggiengmprsses i n t he audi o
signal .ar.e both.vaice dt count. of the one or
or i Bl B BeRel pRBC T et ol @ val ue.
t henusipehsmhiktipiegalioe frmae sdgients té gabrntequdtiple Rpiidesi@®nt signal
bi -dj recti onal concealnment; and if the classification
“PHe*@vail abl e prior frame is voiced, and the count
of tiergaehaahultiple@ritt SBaha@ghemsvgether with e mhilipléiconcealment
t hreshol d val ue, then the sel ected conceal nent
SEEICAY I BR R EAOPER I F8Malect i onal conceal nent. 6. The
gmet hoigk Béthad aichid,1, whaeiait defected Corcbamshttbdhaigue Borffrises:
the available prior frame is voiced, then the sel ected
conc%%‘?%?ﬁa“teé‘gqﬁ‘ﬁ‘f’aﬁlgn%bar?ﬂri ses adding noise to a

CONCARINFRBIse & B8 BtehsiontsipRalcd PERBLIEInc&ilEORsighsl. | onger
than_a threshold duration.7. The nethod of claim 2,

Inher Bramethod ofelain Bs wherpindhq sslecisd converlmenti tebwiaue Srther

cdh{®s:1 s unvoiced, then the selected conceal nent

techni que conprises: identifying nultiple segnents of

t he grodiallyBecacaging gnergy efifbe exigrision signel alanetat jspe ppit pbihe audio

sibh@Bgsegnents to generate multiple conceal nent signal
eghents; and nerging the nultiple prior frane

segneadwlly ogeasiog engrgyhofitheenoinglatang the ot pasteattivl the audio signal.

eg t t . A 1S )
1o e fph ) SRNGHY el ARSRME 000 dporE
cérecdimegirhuigngsrinded:; a widvectidnahgnesaleent eobiigue for gricdd;
and_ adding noise to.the, extensi on signal .t r.oduce
oQeheimiglineti ot onpeaInaelt g Uk Tptihnglo® oy o Bisgrecriopdl
cdrieealmeldteheidus and e &ldingrebndesladent welmiduar t her conpri ses:

radual 1y, d asi,ng ene of the_.extensjqgn sighal.
B SR e RER s o ong o G T R R Bl g an
a&a}ﬂ@wle gﬁ&ﬁ@n&naagjﬁcleﬁoﬂ éofem _l?_@diaele {ﬂ#wg‘gngf figmétand ?asdnt part

of . the audi o signal. . .The net of. , erein
e et Btses/ B0 Plarle trioh e gen S duio bl T i ame i the
at@ehiphAgues include a unidirectional conceal ment

t echni que for voiced content, .a unidirectional
12 once sPpHer-mwlannipdarstind compesBEd content, a

bi - dir &Gt RRARYinE 8RE §:3h . BambemNGing 48m AR EstRahas! Hhudio
conceal ment techni que. ) ]
signal, generating a concealment signal based at least in part on pitch cycles in one or

S

more previous frames, including introducing pitch jitter; and

outputting a result.
13.  The method of claim 12 wherein the introducing pitch jitter includes adding
random or pseudorandom factors to pitch for the concealment signal
14.  The method of claim 13, wherein the random or pseudorandom factors include
positive and negative values.
15.  The method of claim 13, wherein a separate random or pseudorandom factor is

applied to each of plural parts of the concealment signal.
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11. The nmethod of claim 1l wherein the one or nore
factors include classification of an available prior
wo @ 30266 assi fi cati on of an avail abl e fol | ow PQI/USZN®)13010
and a count of m ssing franes bet ween the avail abl e
pr| t j :
160 | gﬁglo%‘ag t&;wgge nt tgtrn_ﬁot&tltgﬂrga{;&at&mggg helpliEh
pttef)ammt&ca QWay\hem tlmncme wntoerd prgvmmeframes mereasdsr anes
2:%?? rom g t(? tE“gnoor an. audi o si gnal,
gen HA BSW%%E WERPE SRS Ehased at least in part
on phécdhtefiyg besorimorofremey miszingefrpme\bitstrsarh fame sydio signal;
i nclu |ntro uci n g:tch jitter; and outputting a
res@ptu°§§a°$ﬁ@a %’tf claim 12 wherein the

I Nt reaebagierigg p sttbetqujenttﬁaefe thaiedliesl eisleazdihi pag ondufdomtion from the

pseudor ando ta pitch for the conceal nent
m?P@HQF”Tﬁmngh ﬁﬂgn%ﬁ %P :cl aim 13, wherein the random

or @lmg @Mﬁﬁteﬁﬁtbhﬁ&tﬁmlffwﬁ fhel GoRestinehiviznal dnd eg ative

val ues. he met hod of claim1 erei.n g arate

r ana@}mnspnﬁseéum‘ﬁw&ﬁ%et Bplace og%lﬁnfealatlan %?ne or

maletﬁtléémgp@atnte% 1O fiecbBEthE ANERLMERHnesi gnal . 16. The met hod
[laim 1 wherein the 1 ntroducin %ﬁlnclude

1 & n c rTéaa@iqﬂg)dtoﬁ elajs 1 bhvherein ayadggtivgicgdbneleindRagf the Bibseament
frﬁﬂee1n@ircat9§)£ %ﬁtvdf nb B?Hiﬁ% du@ﬁﬁgeﬁ‘ﬁﬁc% to bd use in computing an

nput er - | ement conprising: encountering

ad@nte/e@pdwhgple cctrmlan ti & $4apicp Hortinm od ap excitgtionesignat of then

m%&%h&ﬁ ggal produci ng a conceal nent signal;
encournitering a subsequent franme that relies at | east

19 n peetmetiod of Cleimmd,ivdwrdin proviuding the substitutsdniormatiogicogprises

cod r nf or mat i on
m#?%t Fﬁ@yegncegﬁ%%9$agoagg%%ﬂgcd&gakthﬁgbn t he
205 Ub STHetnukttiod of taind T |vdmrelmpmﬁm1@ tbé subla‘etutenﬁﬁormatqn@nmpnses

from.t he .one .or fra Cc
coutBEeR BT e By et e el st
an adaptive codebook index of the subsequent frame
i ndi cates a segnent of the one or nore m ssing franes
to be used in conmputing an adaptive codebook
contribution to at least a portion of an excitation
signal of the subsequent frame. 19. The net hod of
claim 17, wherein producing the substitute information
conprises at least partially encoding at |east a
portion of the conceal ment signal. 20. The nethod of
claim17, wherein producing the substitute information
conprises constructing information representing a
resi dual signal based on the conceal nent signal.
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