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[0002] This disclosure relates to signal processing.
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E&Mlyé‘zglg?}fapaﬁé%&é into a binary representation, such as a set of bits or a binary

data packet. The data packets are transmitted over a transmission channel (i.e., a wired
or wireless network connection) to a receiver that includes a decoder. The decoder
receives and processes data packets, dequantizes them to produce the parameters, and
recreates speech frames using the dequantized parameters.

[0005] In a typical conversation, each speaker is silent for about sixty percent of the
time. Speech encoders are usually configured to distinguish frames of the speech signal
that contain speech (“active frames”) from frames of the speech signal that contain only
silence or background noise (“inactive frames™). Such an encoder may be configured to
use different coding modes and/or rates to encode active and inactive frames. For

example, speech encoders are typically configured to transmit encoded inactive frames
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[0009] An apparatus for processing a speech signal according to another configuration
includes a sequence generator configured to generate a sequence of spectral tilt values
that is based on a plurality of inactive frames of the speech signal. This apparatus

includes a calculator configured to calculate a change among at least two values of the

sequence of spectral tilt values; and a comparator configured to decide, for an inactive
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[00018] FIGURE 5 shows a block diagram of an implementation 152 of comparator
150.

[00019] FIGURE 6 shows a block diagram of an implementation 154 of comparator
150.

[00020] FIGURE 7A shows a block diagram of an implementation A102 of apparatus
A100.

[00021] FIGURE 7B shows an example in which several different transmit indications
are combined into a composite transmit indication.

[00022] FIGURE 8A shows a source code listing for a set of instructions that may be
executed to perform an implementation of method M100.

[00023] FIGURE 8B shows a source code listing for a set of instructions that may be

executed to perform another implementation of method M100.
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[00033] FIGURE 14 shows a source code listing for a set of instructions that may be
executed to perform a further implementation of method M100.

[00034] FIGURE 15 shows a block diagram of an example of a hangover logic circuit.
[00035] FIGURE 16A shows a block diagram of an implementation 134 of smoother
132.

[00036] FIGURE 16B shows a block diagram of an implementation 136 of smoother
132.

[00037] FIGURE 17A shows a block diagram of one example 62 of a control signal
generator 60 configured to generate an update control signal based on a prediction gain.
[00038] FIGURE 17B shows a block diagram of one example 64 of control signal
generator 62 that is configured to apply a hangover.

[00039] FIGURE 18 shows a block diagram of an implementation 66 of control signal
generator 64 that also includes hangover logic circuit 52.

[00040] FIGURE 19A shows a block diagram of one example 72 of transmit indication

control circuit 70.
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1ssues updates to the silence description at regular intervals (for example, once every
16™ or 32™ consecutive inactive frame). Other blanking schemes (also called “smart
blanking” schemes) are configured to issue updates to the silence description upon
detecting fluctuations in energy and/or spectral characteristics that may indicate changes
in the background noise.

[00047] A blanking scheme that relies only on fluctuations in energy may sometimes

fail to detect perceptually significant changes in the background noise. In some cases,

inactive frames that are perceptually different will have similar energy characteristics
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spectral tilt of a frame of a speech signal is a value that describes a distribution of the

energy within the frame over a frequency range. Typically the spectral tilt indicates a

slope of the spectrum of the signal over the corresponding frame and may be positive or
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sequence. [00051] The val ues of t he sequence of
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ggtgltqltaggerl% gtgﬂ(o trg%?ﬁé 2 nﬁ\%%? &6k %H&at%%es\é 1 %g? é’p%cﬁlﬁsult values
opsr @Eﬂfmmsng nay at siwre rtﬁherdepmmmq homghik hequacei medThese other
cal cul at ed, sel ect ed sequence as descrlbeﬂ her ei

PRSP g8 SFIS g Aotk SeBsHEnrompqngethe yplgs of sequence
cabl edmpe %@E@ﬁng QJery t’lrtﬁ WEuS, Whert R8s a1§ %%P gﬁéa&? #Manl ohe, and/or
typicall'y sel ected be short enough he

sjpeting ainlerived queesoﬁhat treresporghtal manayfekfemeesp eltesel other operations

; ena 0 1{1@}11? h}/lg(lgﬁ % %/e%nm%%%{,l @ cd.liaﬁ%cg or \%lie%tﬁ Qeequtexgel gsaéescribed
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thenpagiauled etppllpﬂfoho nrayobe, used. In some apphcatlons, the frames are
nonoverlapping, while in other applications, an overlapping frame scheme is used. For
example, it is common for a speech coder to use an overlapping frame scheme at the
encoder and a nonoverlapping frame scheme at the decoder.

[00055] In a typical application, an array of logic gates is configured to perform one,

more than one, or even all of the various tasks of method M100. For example, such task



nore than one, or even all of the various tasks of
nmet hod MLOO. For exanple, such task WO 2008/ 016942

WEMBBRED7/ 074895 8 or tasks may be i npl emene@mUsz07/074895

machi ne- execut abl e code to be executed by a

progranmabl e array such as a Processor. The tasks of

nmet hod MLOO nay al so be perforned by nore than one

such array. In these or other inplenmentations, the
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erate’s Suc

sReedshval pdids| ¢ thal spectandilevalosy, @apandi MHOE akeidsadwed the series of

change and transmt indication are generated for each

Fhvaeey eparformer wrics 9E trapwwit Hewpignnl Gererglly taglh J20@eyecutes as an
Cnitioal i . ) 0
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B¢ AP pdriod @F&J&&ﬁﬁ&@%&k%%&ﬁ&?y Pfs Al?osgossible to implement
f § 1200 (e.g. . to

requently than task . every second or
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PR30 bR R o LSAMSOLLY @ kSR by SAYEL! Yauk 400 i
hdredraict @8 fr@ﬁuén@l?ibr T49 G qudrPQARaA tadid @meg% P&y Second or third
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tembemb!l sshii290). sanidon sude thae s Heis arcoprmedas §equently or less
nfi qur.e rate a sequen of . tral, ti

A e L R A N

[0f0087]s FEEURES il B néhlows RO block Xdagh®@, ofs & uppaetug eXE0ai@brding to a
120 may be configured to perform.an inplenentation of
geiskel TODDSHAtQ- sRIIYSRAS SFEPBIN. 1284s configuard tpagenpigte a sequence of

%‘}fa%'girglgcﬁ{ fﬁ?c%]sochgtqk Brdeloh a?plﬁﬁ‘ﬁ@??fa W%a@ﬁslo?g%b%%mignal. For

ues O € sequence o1 spe al ues.
exait,scquanat guhattor 12@0nayelye e figarddi tgyreefdrh anperpl@nentation of
%rs]k ijt%loegge crilitsc toisecc)inheolrfeint. a%ﬁlcﬂﬁl?oq ?ZFO is configured to calculate a change
among at least two values of the sequence of spectral tilt values. For example,
calculator 140 may be configured to perform an implementation of task T400 as
disclosed herein. Comparator 150 is configured to decide whether to transmit a

description for an inactive segment of the speech signal, wherein the decision is based



di scl osed herein. Conparator 150 is configured to
deci de whether to transmt a description for an
w0 p@sniese2 segnent of the speech signal, wherei PCT/082007/074895
decision is based WD 2008/ 016942 PCT/ US2007/ 074895 9
on the cal cul ated change (e.g?, on a relation between
(A) a magnitude of the calculated change and (B) a
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mrnmumtcatmmlst csheld andd ocelpdak atlephiniec lved offet wdekise having  such

(e.g.,.using one or nore ot ocol s, such as,( Vol P). For
RSt CHPADIBG i SBChvAyISHIee) e b C@BE% 4 g5 campimtate with

&9&1]‘1‘6 SHE@Ed tadd/ok ﬁ@@éps%ltg‘fléas n&%%sd{ hﬁn% R Yt ﬂigﬁeﬁrotocols

of the corresponding transmt deci SI
gichayiMall). clomfexgupkdsiod a dcaamsmay @nondd edpa&chleueocfer eorgszured to

nd S ﬁ%ﬁ %ggrgighg}jto t ee Pﬁ )égrg{g{ (gf ﬁﬁ 80@%@5?@% %ra{qqn? a%q,lmgns and/or

RF%'IEEul'tI%r dohifighred & triRilieGicb@d £a0¢ flamleeMd §Ms. and
ot her such paranmeters are described bel ow. Task T200

HHPSYle Cmerean@ebr afa paé@rettv@waoge@r@méy b¢ usqr’et@tmdrlcatp itha spectral
ﬁ‘lo%eg firah c 1s nﬁ)t ?? g’clﬁo%f coefﬁcalér%le%o RhLEC etgéjrr ?uChS]g r&meters arc

nati vel

Jé’s@ﬁbéﬁabelbey i rmikem(m ﬁdtytlﬂ: aﬂﬂzﬁigtdd &0 acdoitKa an&nt:@ af sp&ctral tilt
configured to calculate such values as descri bed )
papeswrom; Juetkics dask of qularace Peresdirst Bich e malpodef speech encoding.

?;ﬁt%ﬁ'&ﬂ?& LA ’13]‘2(% %ﬁ%z Be ?&g}éﬁ{é‘ﬁ%d% iRGEL 4 Ak frohb tlﬁa@lré@o%ﬁgured

rom ano her el enen arger apparatus, suc
sp@daiate nodderuaras a caoived beloat i IOiIRSW'd;eVsieq%nce generator 120 may be
Al ternativel
arranged to receive’a sequence of spectral tilt values from another element of a larger
apparatus, such as a speech encoder or a communications device. Alternatively,
sequence generator 120 may be implemented to include a calculator 128 that is

configured to calculate such values as described below.



sequence generator 120 may be inplenented to include a
calculator 128 that is configured to cal cul ate such

WO 2008086935 descri bed bel ow. WD 2008/ 016942 PCT/US2007/074895
PCT/ US2007/ 074895 10 [00060] Task T200 may be
i npl enented to include a taskl0r300 that snoothes a
sequence of spectral tilt values. A typica
i npl enentation of task T300 is configured to filter a
Hl@@ﬁ%]n&@slbfT 2@9@@@&' de mflementtdids indode @i fagk t1308nthat smoothes a
autore r-essi |nf|n t se
PULBARIISP RIS TR RASRaRTn@miiled difask Pt S ponfisurea to
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’%gcgu%ﬁ@@l&e NETRLRE a e ofjh?% o'f'&H'n% RhidR 1\@1 GIMOOLPAbd M100 in

which 1s configure perfofm an | npl enentation
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of one e anp of an tion,1 of snoot her

S Ehen 0ot s I iy Wty spiicaP® agndigg 120 i
rﬂpléﬁgﬂlﬁéd as daintbotHcraB O rwHRIPD ist QnifireaUb RMorM Ql'tll{ﬁantatlon of
of  the input sequence of spectral tilt val ues;
sk d30.nul tiplier arranged to apply a gain factor G20
$h val u snDot

LoDgh I eREEIRECE S P Btk gL ME SR dG sgmentation 132
oekayotabe NEt S&ooﬁﬁd 13D inAldEkeY a it angieigliéroar@dtiopd tto Yipplly a gain
as the sum of the products. It nmay be desirable

fastoy G10 fo ﬂhesﬁlafﬁqtmaw Fl8t of e ifpag sefueesd of GDerkRb tlsht values; a

Y53 SESTA P ol o SO Bt 01
shoothed seygiepar off quekaal @k anjpke,as direnskfuanddax elemeat D; and an

ies of values o th first eflectlon coeffici ent,
%g{ r gepRecfl 4R e8P uGly] SUAOEF o @méiu?tfe:f gﬁfiesmble (e.g.,

FoMRabil BP9 %;clfﬁ hast 8o @ Q2253108 o VRl rBed aﬁ@\%r\%th reference to
poi nt €l ght not ed above, snoother 132 nay be

WMpﬂéﬂﬁanéﬁnuﬁnahymc6ﬁbnanV®ﬁwo®thaFdﬂaﬂaonspﬁmmahe¢xmnpb
?slgﬁlgeélg!c &%rsee}letsho Va ues 0 ﬁlnefgrst rehtec%on coeﬁr cient %0, gain factor G10

has the value 0.2 (zero point two), and gain factor G20 has the value 0.8 (zero point

eight). As noted above, smoother 132 may be implemented in any combination of

hardware, software, and/or firmware that is deemed suitable for the intended

application.

[00062] Alternatively or additionally, task T300 may be configured to calculate a value

of the smoothed sequence of spectral tilt values y by performing one or more other



application. [00062] Alternatively or additionally,
task T300 may be configured to cal culate a val ue of

wao b@ssnmaet hed sequence of spectral tilt val uespgr/bg2007/074895
perform ng one or nore other WD 2008/ 016942
PCT/ US2007/ 074895 11 averagibg, integrating and/ or
| owpass filtering operations on the sequence of
spectral tilt values x (or on the result of
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In an  alternative.inpl enentation of netrhod 00, far
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as a finite inmpulse response (FIR) filter. In a o
filien therscapanse ratqcolingrisl & reeiing pveiagt medehgachvape, finite impulse
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g R0, O » SUEES dRntiv ShplciRnBoO A ol Ay 100, task
meklis c&figured ky fileriod BaqueddO xMryotdéng aphe ndregteasve moving

an integrator or other |lowpass filter (such as an FIR
6Ye%§m&%fl\rw gpﬂelrc ﬁmllgﬂy,e%nqogh%rléewbgl nigdps an integrator
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srabatbedvaluhieassé quéene er mofe ipetctatws. tilt val ues x that
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&F dPeb@dlltis voARRATRLtUS st @ed B thokPT TR doYresporab &BHH & plurality of
such that each value of the sequence x that is

sresotshved fibnes mjothse speE8) sigunl.r e Sporkarty. t epporsusofAlQ0 is typically

lurality of successive frames of th eech si.gnal .
Petp@enisy st PbrePRalis oL Reauies 1 PahESTRALEATE rheother 130

ERPSHEMsI tY dne B adGalitydshubsessivE ErafRl aF thebeN. signal. It is noted
00064] A speech signal will typically contain active

hibese wscapsive framep Rerd nof de rornepive, podecidhed ip prore detail below.
' i but | . ' i r IS .
o LR Sl B BB AT e rames
Haokgerpthedlisiobieén cfwnbrglyhating neragtivairste iiblitdlpro valuweprimarily
{qrqgm active fr s are unlikely to provide, re|iable

“Storneihsh Tepdte DersHpwY! Peise Hach Hié iegrigdrfistABy e values from
dhekefi@mes drl (Hkel tcgjﬁb\;ié@ltgliﬁlﬁé hREmIEH EMEE: Qflanges in the
spectral tilt valueés to 1 nclude only val ues that
barkgesipd mdist o Theratre vemby herdssirable fouthe seqsmee phepectral tilt values
val ues of  the seguence x .correspond to successjve
¥ T Yl R apou B OGN BEOE T & SR i the Values of
ﬁﬁ%@%ﬁbm@é 9y cdriROER to Kacddsdivs tihadtRe) fthePtHagleMo® consecutive
FI GURE 3 shows an exanple in which each circle
metpe epesal sightle of a series of consecutive frames of a

h-si.gnal_.oyer tinmg,. G which represent, . .
FURBES 2 PRI B e, TGRS PR s FROEIE Nnighegech cirete
tdprdsbifts 080 bf aspaed Nehnyeduti®e iffinicd &f aapuemcCagdfl over time. Circles
spectral tilt values x. In this exanple, values 74
BRPh7pEgsentc srsertiapes; #et prehsBygtkedcwith Ahehidgn nuseber of the

Vv
YRS LATER AORLaERES SOBADAI o we R o Hh S oL A8 alucs 74
sepay atedndeyutdveiholaksequence. Although the inactive frames that correspond to

the values 74 and 75 are successive in the speech signal, they are separated by a block
of active frames and therefore are not consecutive to each other.

[00066] Method M100 may be arranged such that task T300 receives only spectral tilt
values of sequence x that correspond to inactive frames. Alternatively, task T300 may

be implemented to select, from among a sequence of spectral tilt values corresponding



of active franmes and therefore are not consecutive to
each other. [00066] Method MLOO may be arranged such

wo bas/ot@sk T300 receives only spectral tilt vBETES2001/074895
sequence x that correspond to inactive frames.
Alternatively, task T300 may l1de inplenmented to
sel ect, from anong a sequence of spectral tilt val ues
correspondi ng WO 2008/ 016942 PCT/ US2007/ 074895 12 to
tﬂonts@ccutivveframasre@ly chosg t/fHo@ethaaloaerssnOhéttocmactfe\@pﬁﬁmes. For
o i gact Lyve
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e e
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frames, only 1Ehose va | ues .t hat. Cﬁ)rrea[%ond i hact.i
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tilt values corresponding to inactive franes
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rased %nchaeVOIdeCrea%l% IVIt s & Ie%at i 0&‘%0%50%%%th1£ S &or 110 as
eec Ehc oy l% 8? SeCh et 8d° g, *“or' a
a@bﬁse@mdwj ty det ector 110 as descri bed bel ow.

[00068 Task T400 cal cul ates a change anong at | east
0096811 Taeks TAPO ealeulaiss dethargormorgal asmtwma%ue\? & (s sequence of

X
R B R e TR PR e 3k T R S onigure
todezhltlalat)e betiffrencec Grhge caltddve “daltajesbenfzednheonssmbh\@diues of the
sequ gwce y according to an expressi n su as. t he
$TBP9L ﬁ:&_uetkoFmaccoa ]to an Swrﬁssm_ﬂ suc @?3 9\@1ng:
denotes the outp otigs a gain fagtor. FIGURE
4 shows an i npl gﬁn; ﬁt?ogﬁ?ﬂ?of cal cul ator 140 that

Whyrebe deseds tthe RRIHAT 4Nda hPpadrotUb afairt #8@00f FIQURE 4 shows an
exanpl e of task T400 in which b is equal tog one (i.e
ame,l@m@mﬁ@ort &1 pkcaleylater diQdhat mﬁwbemssﬁ I agdomy ppartickigr case of

FREERUAT o 0k gy Rl b sy by off I, e o

P?Hiy hixgh-paxsf fiilgatingdopa@atiapl yn |suglin] a yfn +119r | Othed pi@fpddrh@nations of
using a different value of b. For exanple, the value

@flcuiatrm%% end/ef tack dd08 e bli eanficores too?@@bfr sghfa Blgeregcgperation
Psm% Eﬁ? %nt Valuesog%3 ano(r; gxe\{mf) ggt(l:ltﬁ %glﬁe Eﬁ% Ir¥en05% efc'tegluarc?grding toa

Hasisd TQQerly repoast. aFdiTa dA2 imhidhetadd T20WRLohfgured to generate a
calculate a difference accordi ng to an expression _such
SRSIUSGE] X, sug&{ #) 1mp1§‘(r|f1¢ptat1q1 of tagk T400 or calculator 142 may be arranged to

calculate a difference according to an expression such as z[n]=x[n]-x[n—1]. As
noted above, calculator 142 may be implemented in any combination of hardware,
software, and/or firmware that is deemed suitable for the intended application.

[00069] Alternatively or additionally, task T400 may be configured to perform one or
more other differentiating operations on the generated sequence of spectral tilt values,

such as a different high-pass filtering operation (e.g., applying a first-order IIR high-
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[00069] Alternatively or additionally, task T400 may
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¢ dewaplion bysempwing pmegnifiisiof thocaiadated phangp wilh a threshold value
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0, otherwi se mheri%LE und >oF the flag E{
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HaRAHech forethat sweens fime; aad & phrsyalee of gatgl er logical FALSE is a

{18%&19@ a)?lgml tﬁﬁ]d ﬁbﬁ:a( rll (ﬁfanﬁmg qﬁ&il%ét?&l ﬂ%lné a negative state, a

nsm |ng
transmit disable indication, an 1ndlcat10n of a decision not to transmit), indicating that

no update to the silence description should be transmitted for the current frame. In one
example, the threshold 7 has a value of 0.2. A lower threshold value may be used to
provide greater sensitivity to variations in the generated sequence of spectral tilt values,
while a higher threshold value may be used to provide greater rejection of transients in

the generated sequence of spectral tilt values.



no update to the silence description should be
transmtted for the current franme. In one exanple,
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val ue nmay be used to provide greater sensitivity to
variations in the generated sﬁguence of spectral tilt
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respectively, and to 1ssue a positive transm
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%(leg,l sru%g'that comparators 152 and 154 are configured to produce the same result.
However, comparator 154 may also be implemented such that threshold value T20 has a
different magnitude than threshold value T10 if desired.

[00074] A further implementation of comparator 150 is arranged to receive the
calculated change from calculator 140 as a magnitude and to compare this magnitude
with threshold T10. As noted above, such implementations of comparator 150 (i.c.,
including comparators 152 and 154) may be implemented in any combination of

hardware, software, and/or firmware that is deemed suitable for the intended

application. FIGURE 7A shows a block diagram of one implementation A102 of
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locations) that dre configured to hold past Values of the sequence x and/or of the
smoothed sequence y. Such initialization may be performed before task T300 is first
executed and/or may be performed within task T300. For example, one or more such

variables may be initialized to the current value of the sequence x. In a particular

example, a variable configured to store the past value of the smoothed sequence (y[n—1]
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of the AMR speech codec as described in ETSI TS 126 092 V6.0.0 referenced above
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referenced above, each 35-bit SID includes a six-bit energy index.
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b&adieatine® thehRER YQEnt 406ivE HERG reRhe CANSMAGIN Y, ®xceeds) a threshold.

i nactive franmes that have occurred since the nost

H9884 Ozha hlpniagrewinen thataphede used tesymportyRITYK, include schemes
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disedcd betsaepipolid sfpdtal aovicigpe dsbrgneas (¢.hatthall8F, LSP, ISF, or ISP

configured to issu osjtive SID transmt indication

YT Hef dbe i g% aeﬁ Mot {31 FRESTBHE g»_;‘arlDaﬁaf%ﬁds ghdierhgld value

@%ﬁaﬁ?&ypﬁs&ft'lgﬁ @0 a%résﬁ@ldss%‘?&g.hl? e dE@fable to filter (e.g.,
xanpl e, such a schene nay be configuréd to Issue a

posoth) the sBtdDrat erawedopictdebarditioas before ¢ahdilaagithgdistnces. A variation

decision to transmt descri ption f the cyrrent. ...
s 4 SctiPrs Cpbgtref oot PoHAYe §1D dragpiifdadiCation if it also
BatMe et b et HRe Gefven SRV BALPE el dRbdripions 8f the: cub@Bt inactive
LSF, LSP, ISF, or ISP vectors) of the frame and of
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di stances. A variatjion of such a schene is configured,
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SP slqtugrregg jch\éeslallr/lb eisf erll?gh \lfa?l?esmay be filtered and/or weighted.

[00085] Another example of a blanking scheme that may be used to support DTX is
configured to issue a positive SID transmit indication upon detecting that the Itakura
distance between the last transmitted SID and the current inactive frame exceeds a

threshold value (alternatively, is not less than a threshold value). A variation of such a



than a threshold value). A further variation is
configured to issue a positive SID transmt
w0 paBoaouDN i f it detects that either of thesePCT/US2007/074895
conditions is satisfied. Other blanking schenes that
may be used include schenmes cbhfigured to issue a
positive SID transmt indication according to a
conpari son between a threshold value and a value such
schemerie eonfiguswl totissue al positive SIRdransmtandicatiom merdgyecting that the

| ue of th a sum t he
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WB&]‘ V& PhRehERABSMH bf inGh&AM DD 4P agaq{tse%tl'()ogmﬁ 8t cgrnblned
he takura distance between (A) t [ast transmitte
Sithoandr (Byc ethershienkagesadbmeh suduas @etor niaraof thoee dasaniecd above.

End t he EreV|ous I nac (fe fran%.exceedsha thri t% b

QG- A ARRATYRY yrcluqiag op perfguuing uph Animplapg)tgion may be

Y&fisRted thBaksh@kdh 1D FLARYCE itS bAnRBRASWHEME! iSR&CH Mbitive SID

change based on autocorreél ation and residual energy

tramsmltsmdmdom foretbet frpne.oNIQURELGH slaows:hwmmyntbfeon of such an
atlon G £29. Annex
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R KCe bt SSERTTRAST bR RglCohTR clpinsg ingp composit

@@ﬁsﬁbeﬁldﬂeaﬁ&) usib @O WPedal OR dpEpdtRAENt ati on of met hod

MLOO or apparatus A100 may be conbined wth one or .

Wgﬂoﬁ@e?m%ﬂ amen gn sdReps be dgeMeh Fophangpr Hgre ingetive frames.
¥ Gf iR Qﬁ%/a%le fo'lr:gtr e@f&@'ﬂ?&ﬁ 1n§'e AL ALB§ or a procedure

|nc 'ng or er orn1n suc an inp at1on may b

nmhfdn@meth\odm/lm(hfmscmlduleam afd Bans‘mlaay Soid thettSrellﬁiemkS argaverage of

schenes Sues a positive Sl transm.t jcation for
bevaral epgreed IRPQUYRETARSSSHARS ¢ Ewetq HptsaHe H}eagl% A4S 3f Siagl rpncoded

ﬁﬁctl\e@(mlee SfchMih Ca@e gé{erﬁ%l bl bl QIR ubihBMRTFIR or TIR filtering

I ndi cations are conb Into a conposite” transmt
opmiatum padfou by nngg 4 (sglltlstaial ORthpk sathi an mefdG@OBIFdrings which may

bove be de ived from.one
IR G G g P o e PR Seatis S, the
ae@@/ blcﬁfob&ﬁﬂrél tHap DeaddRaaled Jo AHRRIRY tha MDA iRically smoothing
i ncl udi'ng method” MLOO to cal culate and transnmt an 'SID
tﬂwmemmnéwmtgﬂ anveéw@geﬂmfons 96 ey alrregh Gae dvith those of one or
rno I %nlre\\/fleoufsr . %.rsott ?P th oreglgfa S@IIB ctolﬂgm% %an? 2nd frequency
€ €enco |nac ive fra aver a

Gzﬂh&uhﬂtlﬁde u&uﬂ@daﬁosl:bi?erofn the Fécémﬂﬁaetrl ng oper at i on
nd/ or by using a statistical nethod such as nedi an

fq0|08§lr iThg numbeE RE Aragres owen whishdhe exgragniy @lavlatet mag be fixed or
{nﬁlg lVgﬁ)e{l&OM {o€ sk é@@g 12 a TREH AR o\f%kalﬁ%narli: r @f%aém{n%ie of such a

vice broce e’ may be configure
oebhaud &t € disksacS(dp byheslitakduiras tistaatd)ybeswemmt d]xemtgal averages taken over

two different sets of frames. In one such example as described in G.729 Annex B

referenced above, the average is calculated over the six past frames (including the
current frame) and over the two past frames. If the distance between these two averages
exceeds a threshold value (alternatively, is not less than a threshold value), then the SID

includes a spectral description averaged over two frames (e.g., the signal is assumed to



t he energy and spectral envel ope descriptions of the
current frame with those of one or nore previous

w0 pasiese2 f ranes so that the resulting Sl D cone@i/ns2007/074895

gain and frequency values that have occurred nost

often in the recent past. [008B8] The nunber of franes

over which the average is calculated nay be fixed or

may vary according to, for exanple, a neasure of

be &ickldn amilstqtionayé é)@hmiw, dfe Sl inclndesre apentral descaiption averaged

st k di | .
SR ELEEb S e R Pl 3 B SEhnE SRR DB e Particutar
eI T B¥AAPIRE VRRIcHARIC tbdiedad Hedoribe® idVIEX BS 126 192 V6.0.0
ref erenced above, the average is calculated over the

rifseoncedabpya thesSID meludes »githaiing indicatean whosa e et according to
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BRFEEY YHBC PYAPAY [{481S§. | the signal is assumed to WO

RRB8Y O A RIEHO %ﬁw {4B8Red 4f¥nRfatl:@&atdon th
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dﬁspnctrplt il Wahwef@gednotbmeprosa:sx, $uchrmssa feegh entddeng process. For
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g‘ldﬁﬁ? als® e ohfided %p@r%n\/@n@t%d ISP QIR REESHIBPOY e speech

ID includes a dithering indication whose state is
Sétlalac/c\,drl@th@@ of gpeach @nsqdmg)fmasfp@ehiﬁiala ldegt amsie@lon coding (LPC)
urrent fr nd th SEV reV|o
?na hécltr'h cglc%uéarteas a. set o8 coe 016{1% r%@aet dte arn]‘t)lﬁ 2 ﬁg?egcg} signal at

ﬁfnetthﬁ Lhilidag rabmbfnaﬂm aﬂ @arﬁple@ﬁﬁﬂﬁg@ee@nﬁg@)l av @hi¢e pedefo 7. An
ast frames. [00089] Method M 100 may be inpl enent ed
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8nfFog urcasb tmwhtohmepaa‘anLli’(mahﬁmtat Ipelrfomfledn(ﬂt hrfﬂ:réﬂl(ﬁbquency

VVI|| typically alsq be coflgur d to performa nethod
bnds pfelOR R ﬁil%ﬁ Fisk hle? Qp@@sﬁ? Araggad to AcerbnBlg ruence of

h i el | [

ﬁi%%ﬁjﬂ tlgﬁ@tség P%S%Pc% Mﬂ?s&a{)% gelg%s g&&&@n% HRd @Y NGcluding

togichrics dzﬂ(swtlhécHZE}mniedt naidsagp | fecqpbngy dpekdhgsiigolatingt at least

t{imet.aigaligl ﬁfgﬁz‘?lnation of sanples of the

PREERRicy Pegrn AAnd 2 prior to t. An LPC analysis

R0ber magk *PYO(ﬁrn%? e GhafREOdEc e e @&{H@H&l SRdpeORa tilt values as a
devi ce (fe eglg: cellular tel ephone) typically has an
fadlgetions ic

gagerceod &efﬁeluegiﬁt sugheps alsgquenge o,fd“lrstznr se®nd gieflection
§oef]?1 Aisd RS ea on eIQi? or? 1scgcs;ed5‘ rl‘l%ll‘ 1 cllall des rne‘hhods that
orhed on eren e uency speec

Scbr@ptﬁ?de, a b@ﬁkmﬂi&ﬂoﬂm&t}hﬁl Mrmarageda fn@tHoﬁCcfﬂ Speedhh@lcodlng (c.g., as
sequence of spectral tilt values based on th

derastgd insFISTURE Py welbaugeesh geading énf‘ghod&th%,ﬂnardvdﬁfgmethod M100.

P9HEDHER e T B 0B BECQUERRL Bl 12
kdelzijves the sequence of spectral tilt values from another apparatus, such as a speech
encoder. For example, a device or system that includes an implementation of apparatus
A100 will typically also include a speech encoder, which may be configured to perform
an LPC analysis on the speech signal. In such case, sequence generator 120 may be
arranged to receive the sequence of spectral tilt values as a sequence of reflection

coefficients. The range of configurations disclosed herein includes apparatus that



[ 00090] Task T200 nmay be arranged to receive the
sequence of spectral tilt values as a sequence of

w0 edoBeod#DN coefficients, such as a sequence OPCT/USBNT/074895
or second reflection coefficients. The range of
configurations disclosed heretlh includes nethods that
conprise a conbination of nmethod MLOO and a net hod of
speech encoding (e.g., as depicted in FIGURE 9) as
omhprigse spebiohtianchainatptwetshoesnd hapeéahcingdderreighad depicted in

FheRedhRanTeh sCRRRATHID9G0 Wy TRt P aeb RS e ce “of
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SRS Pl o Pl P e o R EL J0TBlam 6 Bl e spectral
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Jife tsghnéq@éqqﬁe%@_éﬂgﬁrd ieIPWectEIQNRFc der ;ﬁl&q%@sho"rﬁ@ﬂ of an
{ngélgﬁeﬁﬁti&f’ﬂfﬁoglﬁf%étﬁé% MI0BChASEEMAES §ich ahNflpHEShtation T202 of
appar atus that WO 2008/ 016942 PCT/ US2007/ 074895~ 21
tekiZ08e BaskohdbliOnaiay arsoobe apprgedt tospratio thadakkukppdesiquence of
encoder.. (e.qg.,, as, depicted i FI GURE 10).as well  a
Stk nGbasr e ThEL M Phde Passaratas WEBO® 1 aBEbS] of speceh
AldoBInpatNIMBbY M 1085KayTAAD L& BYp1BRch BB s &ERbEEsK P200R PR mented
a task T210 that «cal cul ates the sequence of spectra
9 task ValQues based on a plurality of inactive franes of

p i . Task T210 na e configured,

L9830 5P $76 5%, O vid (i AR Rl P AR 4 o pparatus
AvVeo thachchided ageim@emeitatidran®3 FCcaquéelicddgdneradie 120. Sequence

nore of several different techniques as described
panesvwer F2corpdesiacaledaier B2& whisk Ansanfigpredrio calculate the sequence of

' [ 0Q, of . t [ d -

LT ETRRAL 0RO, 010 MARS Bl PPIAIGR NGl For

atagplheakutangd may pe osmifharddte eafocn|aatiag eqteivaefodsk T210
her tasks of

spectral tilt values to o a rger

pr edesed hetrdpy &@eatﬁﬁ@fl}%afeafen&@é@ﬁara%c%%n BRICWRPR 48 may be
l\%@@m@@%d &l 88 RentifRl ARG SUGBALIAL at BSKATAM e tfat is deemed
I mpl enented “as task T1210. [00093] FI GURE 1l B shows a

blinbk ©r duyr manded applicapbe méiatcatdtan] 28208y efso dpparaagerd to provide

Bl el a6 S30 Bkt R SRR s 53R 81 0 R Prats, such
&2h GPERhUncddB. WRpsatatl$ AA00fhaHaRe eringﬁérﬁéﬂt@é Sucdhh@at sequence

sequence of spectral tilt val'ues based on a plurality
géncraterctiOvie ihplamested s edeulgipeddh signal . For exanpl e,

lLewl ator. 1 .conf.igu to 1 fQf .
0542 hish TP RS TR b LoRBGURE R Pl pgetral it
e rhiecfl@tionesdfficioht ARpRmabp dARIPameaf thukpdcoh sikd8. The first
my be igg%enented in any conbi nati on of hardware,

enr eoctiipientar arframaeyicelhadenotcdpsdinbmay daicelgplagediagthe ratio
gbﬁ/{ﬁgg)é g%qetge %glgi%td' £t 2SRESHIAMAY vateS o Be ﬁjaﬁlg),bﬁhich has a

t’0 provi
scalar value between —1 and +1 for sample values in the range of from —1 to +1. In this

expression, R(1) denotes the first autocorrelation coefficient of the frame (i.e., the value
of the autocorrelation function for the frame at a lag of one sample) and R(0) denotes
the zeroth autocorrelation coefficient of the frame (i.c., the value of the autocorrelation

function for the frame at a lag of zero).



the cal cul ated sequence of spectral tilt values to
ot her tasks of a |arger apparatus, such as a speech

wepmedens2 Appar at us A100 may al so be i npl enent BCT/E82007/074895

t hat sequence generator 120 is inplenented as

cal cul ator 128. [00094] A typixal inplenentation of

task T210 is configured to calculate a spectral tilt

as the first reflection coefficient of a corresponding
f004AE] & othkeimgpPemettagongntisk TTh@isfqongigured d¢é kaewlpsrn spectral tilt as

oef fi of a fra caII denot ed ko) nma
‘%15 Sc?g?lbdufeglte téonagoe(fﬁcéleli;t ct(ft %eorﬁis?? (ﬁ?% raP}e %ta ﬁletslgéech Q{gnal The
sebh@tdfieetod édcsficianttoda Franl (@fpicnly\uehoted af 1) heyyfbcaaRhlated as:
whi ch has a scal ar value between -1 and +1 for sanple
val ues in the range 8f2)frigR(11 RE)RQ)-RA1Yhis
expression, R(1 €nopf es2 fir aut rrel ation
p (1) o ep }ﬁt@) ﬁgog P

coeff|C|ent of the fran¥ of the

@H&&QCSQ} &dndtdsane §debrd h&ﬁcd‘r@latioh%o%ffﬁ[@t af the flaatt @F., @tevalue of
sanpl e) and R§O denotes the zeroth autocorrel ation

teapfoceirlationfunchen for daeframe at a lagips tya saaples)- tgek T210 may also

U SRR AL g LRSI Re i 88 Somesponcing

fitiner(c ighphe fieg taatl lod msconﬁaﬁﬂecmil&obﬂioﬁ)@m)‘ bgud bd dn@ or more other
calculate a spectral tilt as the second reflection

PYBMEICES, syh a3fong OF H}OF%%%G AdieheestHigf¥s of the speech

| T f :
E]Ogg?]caﬁg%té% Zﬁgleﬁfé& a)ﬁSﬁé gp tés@ii%i(ﬁ?sg?ét ﬁglét@d th at?gﬁe which
cal&yliR¢ Ihe spdé(ré)l)tlﬂ([ 2y a-refRfctipR cokf—ﬁc(eht kAltEm)aR(Iﬂ)l dR(aﬁginonally, task

2)  denptes the seco aut ocorrel ati
Lot ki DR Q.08 morg fieg 5B e Tyefan SEhniques to
é‘d‘l&lﬁ% ol ledtd At S Ehine rbrff%netsh%uﬁﬁ @P@ctﬁt e@aluaﬁﬂ)nqgcﬂnﬂﬁws may
anpl e E Task T210 may al so nt ed
mlu@ialca celating aoypeptnel eilt &frl cach |f@mec@e¢ féti) bfrtwsemf:neaigy of a high-

orrespond the first
FERIGEP AN 80 e BT et Htish™Ge) ohBlor b R GRiR may include
PErRIRAEH FroqBseh) tADsPAR dIthEBEEndGukh lat @rdiscrete Fourier transform
coefficlents. 0096] The range of_ inplenmentations of

(RER). TSuch spsct @Vqtlwﬁqnef@clt%qlteﬁé%aé/ pludp caleulpting theespeefeal tilt as
L

SREEHARE b G5B ABRLADBOEEL" 9 S0css o pghermumber of

gaaictagsihgdmbg bp eskb o korindivatear grﬁ”ﬁéﬁarﬁdnhﬁ of Bighdtgqakncy energy.

evaluatlon techni ques to calcul ate tral tiltp of

ED0PY Ziin gilcyliipaoiae SWHC%%@P%I “L‘\Yéﬁ’ﬁ;tt? T3 10cn% brugfigured
?)agerfbt%‘\l ugﬁcﬁ%&ﬁ hhalddNgn 8 aRRE S f—ﬂe Elﬁbéorfe@e[tloﬁaﬁfﬂctlon such as

me as a rati et ween energy of I gh- frequency
badatargorenar gyreofeflectlonveok flementn ey désanbed Shwob. An autocorrelation

cal.cyl ati n, M incl ude erformng a eque

Rltidr ook LIRS et pRERR SO B BLRCRERBlHianesoctficients
tvaRet QEMdrliRE B)scriSHeitGREGHs! B! soRalnU@fuh Obh 1HRE 'ﬁf&'hgiéﬁ 2 Toeplitz
may |nclude calculating the spectral tilt as the

mafrixeringpme empleme@@élpmg $asiiTi2A D s @Q;kﬁlgulseégﬁemform an sute¢prrelation
ero crossi
{ngt?hoﬁ qacg%lrdgl éla?fe {hea\?(r%)ll ﬁ{lovgl% r%cuéﬁ,]vef %8{1@%11 fﬁ%\anvn and/or

Durbin for solving such an equation. Such an algorithm typically calculates reflection

coefficients (also called partial correlation (PARCOR) coefficients, negative PARCOR
coefficients, or Schur-Szego parameters) as intermediates in the process of producing a
set of LPC filter coefficients.

[00098] In other implementations, task T210 is configured to perform a series of

iterations to calculate one or more reflection coefficients rather than a set of filter



[00097] In calculating the sequence of spectral tilt
val ues, task T210 maybe configured to performa

w@2a0080i@ti on based on val ues of the autocorr el BET/US2007/074895

function, such as <calculating one or nore refl ection

coefficients as descri bed ab . An autocorrel ation
nmet hod of cal cul ati ng LPC nodel paraneters, such as
filter or reflection coefficients, involves

paaffigents nd'oa cxamplestast T2d @ matyi kneonfigusnd| tpeusaranagpddnantation of
hat includes a Toeplitz Lix, ln sone . .
o skl dired JRERIm Sno Bl Sind gur P o sflerpe fogfficionts
Auteeavde| @il U010 myhetoatseicditddsd On afyledinfalién of another well-
wel | - known recursive algorithnms of Levinson and/or
BVt ritergives glothody te (rbriaia notey 94t Mere. reilrekonncagiii@ents nspm  the
: | ; fon bl (
LRGSR B3 R BRI e coniura
foe géfidisre pRARSFImpadaioh) ot ©8Byrg eacuSORW gdBitRgo
araneters)._as internedigtes in the process of
B%ﬂé}g%lc ek a2 @efna@sf wenggw@%rtoce fylpts; epg ©r Metpgaiues of the

hito tioin'mh&%%?taic%%?poﬁlaﬁl FedOof ﬁl@%?@ééh%‘i‘ B¢ F6r example,
a I cu e or

performa series of ite [ ate o

tions to calc
task 21 @ fnhagychd comfigoefdf tocivehine thatwhwcotrdlamorafuwetiondf a frame for a

filter 2008/ 016942 PCT/ US2007/ 074895 23 :

Bstip T Vg e %:(Wzﬁrﬁn’&l B, 2% JURESF g'ﬁﬁvhéa M FQrdiee to an
EQrésSRnAch BPheTeMwihion of  the Leroux- Gueguen
algorithmto obtain one or nore reflection

coefficients. Alterna 'yﬁazifi?ik T210 may be

configured to use an i%%?é‘ ;Qgﬁﬁbﬁnlf anot her wel | -

known iterative method to obtain one or nore

watlee? demecihe hlimdeeot sinfpl@nntthefradyt ederiagivelly] gk T210 may be
val ues, such_ as the Schur recursive al.gorithm (which

FRI1gyECdde ieGegisr wdres b thegrufqcerigation ArnglipR (¢ S offp it datnest) cncoder
g:f a ﬁl@ﬁlfoﬁwfgp%@ﬁ‘%&id?’r% ?‘o@%%&&%&s}[ 00099] Task T210 may
e con to cal cul ate

I gure ne or nore val ues of the
H90b00] A speath encddgnot inathddof apazoh rresqbmglinray ter eorefignfed to use
t he spgegh signal .Forfexa l.Le, task T210.may q$ lati
YUHeS QhiriBe AU0slatign efUPRECT iR ot SPABEAPPUHIGLSETY gh gHculating
Barhm¥Rs bPhn A PEFRJE YL B!, AIRY MBIHEMAIWREERMRibfs)2NTt may be
I nteger not |ess than zero) according to an

dooprblsgbosich ucincesh ankeddr o Ispasich gneading Retlpd to yer§grin] gifd or more

+ @ . Z=0 _where Ndeqyesgh%g%MEr?fsaq¥e5|n le. th
PIRIATSHE  WEIORE el PUSKHA P el B8 corfYi SapeR'e the
hRofRESIOR WRdlddeB(Rf nidyebasicetaly ehadthed bf Webi@ilg an operation
(e.g., froma speech encoder or a nethod of speech
anbaditegfolowotgher process). [000100] A speech encoder

or method of speech encodin be configured to use

val ues of the autocorré@QPQgﬁC$ﬁnction WﬁZQQCOding

operation such as, (s u[_j@%ﬂ
2 500 (m), m > 0.

In such a context, task T210 may be configured to perform spectral smoothing or
another preprocessing operation on the autocorrelation values and/or to calculate values
of the spectral tilt parameter using autocorrelation values that have been spectrally
smoothed or otherwise preprocessed.

[000101] Before the autocorrelation function is applied to the speech signal (e.g., by task
T210 or a speech encoder or method of speech encoding), it may be desirable to apply a

windowing function w[n] to the signal. For example, it may be desirable to zero the



paranmeters of an LPC nodel (e.g., filter and/or
reflection coefficients). It may be desirable for

WG omR/0s9speech encoder or speech encodi ng net hBdI/U82007/074895

performone or nore preprocessing operations on the

autocorrel ati on val ues. For eXanple, the

autocorrel ation values R(n) nmay be spectrally snoot hed

by perform ng an operation such as the follow ng: '

gpe@doggneplz(qm;s,ldqﬁhe fame tR,vyhlghﬁhe:aulocpnel_aan Joncgon@s eurrently being

R > 0. |In such a context, .task T2 10 may be .

BiEn o U el 15 rngB BB EeuD SR g P Bl o giangular. 1

PG e O%Srat10% %F@E%Q/e?%ﬂ %&%m?ﬁ&&ﬁeﬁ rh%bﬁ&r(g'l%} URIPHE R eights at
alues of trlt

and/or to calculate e spectra
pachamd to theugindgwawhwbonayethcdp tcoredvad the sfftdtatf chmpendméseoutside the

ectrall snpot.hed or ot.herw se preprocessed..
o PO BN (B0 GBOFDM 1 R6 FORGCODRS pdndow, such as the

RWisdHbAnliRE wiRRRCRnsdanal (e.g., by task T2 10 or
a speech encoder or nethod of speech encoding), it may

be desirable to appl I ndowtsmg functi nj to
the signal. Fory[gxa 152,_(1\{4&% be’ d §W%§F@Y\{o zero
the WO 2008/ 016942 RCT/ US2Q)7/ 074895 24yisheech signal
outside the frame to which the autocorrelation

HHBCIN Bnhé Bulbo?RihylcD i e fragRRpl i ed. 1 n some cases,
the wi ndowi ng function wn] is rectangular or

1000403 Qthar. tapered rraipderes deat i magbibe used urdude thepBeering, Blackman,
i ndow funct.i on hayi ng. | ow | e jghts at h .
Bacioind Rardaimindovsunl b indg Ve g hes o iy e atowfed g cording
f.C out.si 1e . Wi ndow. For exanple, it may
goeandﬁg(g%%%gﬁéé%hoa%l}gée%glo?@? sed cosi ne wi ndow, such as

the follow ng kapmpngwagdow functoem:< & 5¢-0.46 cos

2:cn , 0<n<N-1 nj = N1 0, elsewhere where Nis the
Mherbéndoofing mptlies neddl ididecfsymmestrid, GAEHLMZAT o hedf of dhpeviedbw may

Wi ndo t hat y .be used include the Hanning,
by we ,£§%§P phan gheot %rrltaffétf%% HABHRIOVTRIEY als dg et such as
grkﬁa%nﬁ@'{c%];ing?ﬁn&ﬁv SRl ﬂglaf)@q}a@ﬁ&% Rvest & dfferent windows (for

expression su as the ow ng:” sw n] =s[ n]w n]
O, two THhemminpdemidng s fofi ddidrent siree)d Ond¢ obmosyethet prieprocessing

such.that gne half of the ndo e i ght ed
BFH I SYGH T BRTE R4 PRIRTRG T0Y MOt pertoaies fibdll sagple values
MBS HEtHeSRhdoRHERaRSs (c.g., by task T210 or a speech encoder or method of

speech encoding) before they are used to evaluate the autocorrelation function.

[000103] The windowing function w[r] may be configured to include the samples of the

current frame as well as samples from one or more adjacent frames. In some cases, the
window includes samples from the current frame and the adjacent previous and future
frames (e.g., a 5-20-5 window that includes the 5 milliseconds immediately before and
after a 20-millisecond frame). In other cases, the window includes samples from only
the current frame and the adjacent previous frame (e.g., a 10-20 window that includes
the current 20-millisecond frame and the last 10 milliseconds of the preceding frame).

[000104] For a case in which a windowing function is applied to the speech signal (e.g.,
by task T210 or a speech encoder or method of speech encoding), the autocorrelation

function of a frame may be calculated according to an expression such as the following:

N-l-m

R(m)z st[i]sw[i+ m].



a Hamm ng- cosi ne wi ndow or a w ndow havi ng two hal ves

of different windows (for exanple, two Hamm ng
wovedovww4nf different sizes). One or nore ot hePCT/US2007/074895

preprocessing operations, such as perceptua

wei ghting, may be performed of the sanple val ues

and/ or on the wi ndowed val ues (e.g., by task T210 or a

speech encoder or nethod of speech encoding) before
1098403 s notaslchbowe,atmby be desitabledor Bslod @) et snagpther 130 to smooth a

function. [000103], The w ndowi ng function.w may, be
el M mPRIAE0 By Ty RS BB BB 1P Such case,
leehidd MS00NBH hppasatSANPOE sak RMrARge Do ¥BEiee atljaE&ibn of the level

frames. I n sone cases, the w ndow includes sanpl es )
o riee #ivE iR aAtenier(age Teomea sPrech apeadener Petaod efisposplyencoding).

r . - - 2Q- i . inck ug
e, SREER, fiction B g o BEE Bl inl B Bray have the
Bmnofld bisegoanadable amhg whosodtite indiaseswhdthe adomaopending frame is
i ncl udes sanples fromonly the current frame and the
adivaCE MacB¥evi ous frame (e.g., a 10-20 wi ndow t hat

[mll %Svoik%] Qct i88catd M bk SREPRAC AT EN 3P&atifh€ of smoothing

ast 10 mlliseconds of the preceding frane).
{a800300.] FPoexanmagbe vaicekitrhtyandicatgiawinay bt used tooallave generation

applied.to th ech si gnal e.qg.,. b .ask T210 ,or  a
SER bR g seri T Rilnn 707 cafsutidion dlisting | EnBdRY (S prevent
BeHPARI ST | addrh hedf éﬁ@@t&dl@iﬂt Plu@frbma o rFR o&ﬁng;%t%'fﬁﬁ&d In one
accordlnP to an expression such as the tollow n N1

o examylegajdompufer o pijeessor H0candzrrdge Goagaltask %300 to smooth a
PCT 07/.07489 25 1000105] . As not ed..abov Lt na .
P 08 A o6t ublaPRAT G0 G b sPRégponcing
Y eNeeinhbide friad.Ud@srmanl oy asiueS0( May irhidees@@bbrt 6 whether
inactive franes. In such case, nmethod MLOO or

oppencaied smapthadaspepidal filf Apkye Pringtr @icel wacthpr to accept or reject a

%&g{rglaltﬂk Qfglugf aéc%%iﬁ§Y§ the liud 8t Qecoﬁ%%ﬁ Ylh\t:n)é dic? thv?tgedetection.
e.g., Froma speecnh encoder or net g 0] SpEEC%
BINEORENPA shdws aefkanghlag, ofSarc implomiendticatN b10 6hsthod M101 that

called a "vqice activity indication”) may have the
fnahﬁi?wm& BB Ip PR R0 sgtaﬁlf 1¢0%nose state
[ 009 ALESIND g%t'}gté/] iAdie M drCPRY RS fof ol £n oﬁ&ﬁﬂidﬁeofgéalculation

I nactive. [O A voice activity indication may be

tasled21@ Eontramiplarthopeicaitovityodsaat mapde usedio aBRFOgeneration
For ex l.e,.the voice activity indication may be use

bh AP QT ghfel ArselRerrTg wiabEans ST T PRV srdrigaon of a
§pcotrulatik GbF 8SdoPREpIMdingnadivie ViRarhé aNB MRA(RH dxBmBIee\ieftocessor is
generation of a snoothed spectral tilt value froma

ewreasysoted fargrod daskv B2 K tnealcylpte ghepectak flteotdyml the wpice activity
C FOr. pr SQr._ | nf.igured.to.contknl tas
TBRHb S e BIRE TR Tl 680 B DR HRRG Rerph Ry, sk 210

wal o casfigured 1 indldde atdesinion bivbathestot dvatratd¥espectral tilt for a given
corresponding frame is an .inactive frane. )
pmer eramixke onfieasad wzontreld(p inprtl(Gde thaessR| irsisclos frame) and/or

%%‘ﬁtb%‘ﬁ (e.g., whether to issue a spectral tilt value), according to the value of a
corresponding voice activity indication. FIGURE 12B shows a flowchart of an
implementation M210 of method M200 that includes an implementation T204 of task
T202, where task T204 includes such an implementation T220 of task T210.

[000108] As an alternative to receiving a voice activity indication, method M100 may be
implemented to include a task T100 that is configured to indicate whether a frame is

active or inactive. For example, task T100 may be configured to calculate a voice



to generate a snoothed spectral tilt value or not, or
of whether to accept or reject a spectral tilt val ue,

wae@sodiony to the value of a correspondi ng voi BET/US2007/074895

activity detection. FIGJRE 12A shows a flowchart of

an i npl enentation ML10 of netHod MLO1 that includes

such an inplenentation T320 of task T300. [000107] A

voi ce activity indication nay be used to control an
agieitatindinatoin CeADudsatcarbedtaboke. Tfl@UREoR(é)shwm e flawvdart of an

Voi,ce Ct i v ti e. u
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thigshekis it ats@ibecdi Geofionmdi7hedCMO0I 44Chatl .0 r&fémﬂml dmsk. In this
T100 d FI 12D. shows_ a flowchart of an
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may i nclude conparing a value of such a
atire apeashingyi loclude eenfriansf cyplcatgazptaddlélonm tsthorkerouidise. The
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spIcRSefatcaigalt tHe vakigh Renpadcd 8y dasl k&P and Ingdgeiupgecessary SID
ﬁg&ﬁﬁ&%hg value. [000109] Task T100 may be configured
to evaluate the energy of the current frane in each
[X00&11]dw datehsimvey it haaydbadekiablei fgh tdsk EEPIONoprodued,a eaiak of the
to indic te.%hat the fra

sequence x that is based on 1nact1veq:1§ames only. Likewise, it may be desirable for task
T300 to produce a value of the smoothed sequence y that is based on one or more
spectral tilt values from inactive frames only. It may also be desirable for an

implementation of method M100 to avoid using spectral tilt values from one or more



is inactive if the energy in each band is |ess than
(alternatively, not greater than) a respective

wa boossihokzl. Such threshol ds may be fixed or ade@r/Usm07/074895

For exanple, each threshold nay be based on a desired
encodi ng rate. One exanple of2%a pair of adaptive

thresholds is described in Section 4.7 of C S0014-C

v.1.0 referenced above. In this exanple, the

pont-eehstion fromee s hpdsemidicispedieas 8l contoan &wdhatimitation may help to
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tilt contour caused. by v0|C|ng remmants in the
¢

paist oft thenkaies aefivityaidicatione H dhe yalvgeofnBFAMIAA¢ BV, is TRUE,
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inactive, each subsequent iteration of the set of instructions decrements the value of the

variable hangover 1 and terminates early until the value of the variable hangover 1



sharp rise in the anplitude of the snpothed spectra
tilt contour, although voicing remants nay cause a

WG baspleerr ease in anplitude instead for a caseCT/NS2007/074895

whi ch anot her spectral tiltdggraneter is used. By way

of conparison, FIGURE 13B sh an exanple in which a
delay (also called a "hangover") is applied to disable
updating of the snoothed contour during the
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con gu ed to include an implementation of hangover logic circuit 50 as described
above. FIGURE 16A shows one such implementation 134 of smoother 132. In this
example, a selector (e.g., a multiplexer) switches the input of the smoother between the
current value of the sequence (i.e., x[#]) and the previous value of the smoothed spectral

tilt contour (i.e., y[n—1]) according to the state of the update control signal.



frames, and a | ogical NOR operation is used to conbi ne
the current and del ayed voice activity indications.
wo o2 exanpl es, the state of the voice actPwi/Ug2007/074895
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current val ue of the sequence $'. x[n]) and the

fctoys Bebandal32ehaye thanerlagrdbt trehil Qpisercetivelyti |t cont our

onf 1Y SRkl RSB pEoad R & 0t) 5 4BEREY o soe

Béttveemanore ethyn tan valpdseforndaah i gain ddctemmatinehat1th® teagition from

be c gured to store_.the rrent valu e

f%eetﬁf? 449 aoweri opgiatian ghthe S@Oﬁ% K, malﬁogre@aﬁs@ Elﬁ?esgw a hangover
[ D i

PR SFuhsCrericfiics £iBiary o) BEnkD AR (L Bth §1s8RBlher may

1n¢bide rme ningtanomtd®6 obthasgmet enc diddiit Hhthat isnohligdesd dam generate a

t f t
HERIST Pt TG TorRTRY S aiishe STRLPRABETG Sareebogic cicui

§@nfly beWBhiibRE&ILESLrat B uRlaR &@&Bl ﬁgﬁ?ﬁ ¢halt a6 Medugh ¢ states in
different gain factors accordin he state of the

speitse @ @ntamve-m-@n@twe tRpsitiony & eresce15e9@t mteg@ugr;@aiteg thanetwo. In

?‘ﬁ lhnca];ea ;ﬂ% o{wof: ger% c%or po?lsm%g hep lé((é] Hlaﬁ b\é\hﬁfo?lﬁ%ur% ?ﬁ ﬁlag) in response

Qﬂfhl@lﬂ‘eﬁlsitﬂ@ﬁ gdi dlfef aCﬁfeﬁEs Ef Z;Cfrarfm,d thehgdin tfﬁl@oﬁhﬁﬂﬁd&ﬁ x[n] passes

the update contraol signal is low, this selecto

uieysli ¢ vehies dnh NFRIEER (e meximHe Sebofigm 48| técQ %)r while the gain
PP 01475, 97 1L 8 AR B Bl . o

$@Heonbr out puts the gain factor F20, and when the

[500%"1 fS](Xc mtela?s%re of coding gain describes a relation between the energy of a signal
as received by a speech encoder (or method of speech encoding) and the energy of a
corresponding coding error. Typically a speech encoder or method of speech encoding
will code active frames more efficiently than inactive frames, such that the measure of

coding gain will be higher for active frames than for inactive frames. One example of a



update control signal is low, this selector outputs

the gain factor F22. In one exanple, the gain factors
wob@san®4F12 have the values 0.2 and 0, respecPCTER2007/074895

and the gain factors F20 and F22 have the values 0.8

and 1.0, respectively. [000113) A further

i npl ementati on of snoother 136 may be configured to

sel ect between nore than two val ues for each gain

fogetuos of smhllrg ghintfot héramedn et iaba of theninitid sigealdmdrayotin (c.g., the

norma f the rmother I S dual . |In
DB RO RbER Bmb G REBRIEDS (8 cRPE 5@ Ft hbuch cases,
ﬂier@%bgycémédcmmghag libﬂiyplcfaﬂfl cakanpddeas ﬁlld(‘shnﬁoﬁﬂ‘ié%hlgiﬁtudes of the
may include an inplenentation of hangover |ogic

gampRies. t Asothemepmimen aeaesyrg of egding g@éh@rraltPéi analysnisrthp predlctlon

il BbisP A4k Rt & t%%‘@ﬂifpac% ESrbrpreuRba TS ) o i<
ga%tgﬁ;ggayaﬁoruaﬂat ¢ 50Nty ol sl izl L NEhPASRESL BTN and

in responsée ive-to-

Hd?d&&'jstﬂilé)znthrm&rtl%n%oéfﬁcﬁﬁt.' nt eger greater than two. In
such case, the two selectors of snoother 136 nay be

Hwﬁilﬁlﬂl@deg@c lof t:brang ghim achispehBe a specchvacedea s intethmd of speech

ove er frame the gain factor applied
FouRe opds BE ST Pl Gt Oaftirns % 5, LA (7 Bieh i change.
Dﬁiﬁhgndmeﬁ@s &f inadthRMrdn &, howbvod) it \Muyl 1 &pectgditint thagb@il will be
applied to y[n- 1}1 passes thr ou<r:1 val ues _from nmaxi num
redativichi sm}mn@gr e that gastatistees tvgllmogyary [somoficegily AThus the value G.
Fﬁ%ﬁl&nglrg of 8(?(9%? galg%e{lr Qas X étgg I‘Qlf?/ ge(iltlag}l %lht% e)p 8(%11}/3%%[] even during
f qﬂwlly(si)gmfi&tnlg olehnsgés Iélﬂﬁebilmk@ftﬁl(ﬁdlnﬁg): aln;j the ener gy
of a_corresponding coding error. Typical]y a speech
E0OLHUA BresdAst Hb?hegﬁb@%ﬁc e BRI © fcmqmg: &8 Mgt ingigate that
Netifan
AR ERL Sl ARl dighd Bt RAGHGY ! #TRectHiBe background
aaib¢. vOné lfaa:nmsx/mm]amafymausmch iavohafgeaimgbe vine Cbxaanqnbe actfvity that

a 2008/ 016942 P U 07/ 074895 . 30 ne

@&’(\g’\f% qﬁé{q?cfl@? %@néztg% CRIECT 5 Pige 8‘?“Vt“i5(éiéfeﬁf°trl dp such case, a
&k%an g)élsgaoccut(lﬁ 1Kk speEﬁ'ﬁ tllﬁ{ﬂﬁﬁ&){eéﬁngtt'a éﬁisﬁﬂ)@"ﬁ@ transmit
frame) e ener the coding resid

émombs @sk T5 t)(h@velm értgtybftcﬂ(gmnﬂu ngisghad nqtgh@qg@d srnificantly.

ted ) umof he [t o t he :
B EPLE S R0 el RO BERUE oy Fupifor sanees in
ép’b@{ré{lstﬂﬁthlaﬁarb ﬁ@so@fa&!dlvﬁf&h Eiang&ainMhe WhE G, BBY nResure of coding gain.
cal cul ated as the reci procaF of the product of (1- k')
Forr exanplg, an 1]nplemgnfaé1pﬁ 230 it )}askf'J@rOO glrjanjimplemengagion; j ”15330 of task
.S C yS|

n@‘f fia &8 Ctohﬁgurg{i g"e?% {‘e{’:lltj‘[ﬁ%%bﬁ’% Ca?@%rclﬁ’éiﬁ?‘?gﬁ%%m&?e magnitude
EFflaevzdmbﬁen ok vahdi i fgahcusachifevdidg yina speech encoder
or nethod of speech encodigg ({-ends- to v%ry %&mdframe
{90122k s@ie toRess thet MEISUES O FOqTME E8INgRAY DEifatfyeticd i terms of a
Rt PG, § Eﬂa%sengesél{?ﬁ dh4g frames, however, it may be
expect ed’ t hat signal wll be reI atively
stationary such that its statigtics will not vary
significantly. Thus the vague?‘ge_-

Likewise, the prediction gain may be calculated as a prediction error, as in an

expression such as

G, = H(l —k}) forall i < j (alternatively, forall 1 <i < j).



of a neasure of coding gain may be expected to renmain
relatively constant even during perceptually
wae@sioidoennt changes in the background noi se. POD03IRD0T/074895
A |l arge change in the value Ge of a nmeasure of coding
gain may indicate that the sbeech signal has changed
due to a factor other than a change in the background
noi se. One factor which may cause such a change in the
Vh¢ meaggee pEcading gain anaynalsoybe ¢rdeulated agnording tarether expressions that,
etection . threshol.d of the encoder's voice activity
BOR g,

éfé%?%?zdf%ng é§8¢ﬂé | arge change may al so occur

in the spec @ifkiﬂﬁnﬁﬁhQﬁj{Mﬁﬁﬁhﬂgl,Rn%MHQ§§£bYF SI D
transmt degisidn by task T500, eveén if the
background noi se has not changed significantly.

poortie between dayanddgeasiarfagpeot termnpl enment  met hod MLOO

g@g%%ﬁg?g%]e{ﬁg@ﬁ Coli}%ggl%% ga?ln g%gte& es§ei&|eotnoe% nﬁ%ar RLfe or in another

chang € vai ue a neasure

edmeiadkid gaobn.a ldgatithexanpdle, Bxanpigy efmewthaéipdessibdsnclude the

of task T200 or an inplenentation T330 of task T300
PwiRg:confi gured to enable or disable contour

updati ng based on thelgagnitude of a variation in the

val ue Ge of adogredsutog—of dogd| ha -gain.lod Oﬁ—Z—}.I n some
cases, the measére of E@dingngain may Sgpﬂafbdlated in

terms of a _ coding error,, in_an expression such as

Ehempsgsyre of qeding pRB R é&w%%fye%%wc?qrowcgafr%n tpeay also be
r r :

gﬁ%ﬁﬂ%@%ﬁ f@a‘#fhﬂ?l@%ﬁog %?erg %e@&arlld] é‘1|5t<h!u'f81J e PERIE5VP ™ longer

[nadrvdr(nat, ioved aypaif orgripleabf frdmes)i <- j). i WO

6942 .PCT/ US2007/ 0748 31 _The. neasure of . :
@3?3?%‘8 }1@ aﬁmﬁ}rrg}l%%n% st Lot eB b oo {554 & giswlp updating
EX P 8ShPRSd tsPadtral tflOtoR¥ARING BE SALINE, UBBnddi€by more than a
product (1- ki 2) for all i j é@lternatlvely, for al
e

threshpldj amqunt faltsrnagivelat by nplele an E threshohd amennt) frasn ene inactive

actor or term, [000123] The_ neasure,o din ain .
WGt o BplSboun 8 RoPbBL A BRERL BT ER PR o disabt

GfRing  of SHE BMdEthed cdnioRf aftich At &alkie alfethe pxa@@lo@SgMh changes by
such expressions include the following: log E n ,

mere thap @. 72148 frogy thegyrevipyginpgtive fpame tcgg\ercugreat iz.act(\@l ﬁggme- An
implementation of task T230 or task T330 may be configured to apply a hangover to
extend such disabling to one or more subsequent frames. A further implementation of
task T230 or task T330 may also be configured to apply a hangover following a
transition from active speech as described above (e.g., with reference to FIGS. 13A-
16B).

[000125] It may be desirable to implement apparatus A100 to account for changes in a
spectral tilt contour that are associated with changes in the value G, of a measure of
coding gain (such as one of the examples described above). For example, apparatus
A100 may be implemented to include a control signal generator 60 configured to
generate an update control signal whose state is based on the magnitude of a variation in
the prediction gain. FIGURE 17A shows a block diagram of one example 62 of control
signal generator 60. Control signal generator 60 may also be implemented to apply a
hangover, as in the example of control signal generator 64 shown in FIGURE 17B. In

one particular example, the value of threshold T30 is 0.72 dB. An implementation of



) The neasure of coding gain is typically eval uated

for each frane, but nmay al so be evaluated |ess
woe@guesly (e.g., for every second or third fremne$2007/074895

and/ or over a longer interval (e.g., over a pair or

triplet of frames). [000124] 3h a typical arrangenent,

task T230 or T330 is configured to disable updating

of the generated spectral tilt contour when the val ue '
smoﬁh@mb?élsorb%ﬁmme mdhade an imemetiatian aheantrol signal generator 60 in

L MR R i L T

padditiciutak \%X@niﬂt@ltytlﬂ@lkatmoFbﬁ eganfle gulic@dart Gnslesambon may
updating of the snpot hed contour when the val ue of the
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RSP AR Bl i £ byt ety ARGl el T 2™
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bling t e or nDre subsequent  franmes. A further
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rom active speech as described above (e:
oﬁtfasif EHethaols Ebﬁ&ur%m outBiB). dls[t@@@bi B¢rolif thﬂa/yhbmf the measure of

‘é o %glnie I(th ! é’ET }ont E&P{ (’Ch %{Oﬁgﬁge 3ﬁcounh1res%old amount

@fft%ﬁﬁh% 199 Mhdthess thHQE ghrédho Id"'eﬁndﬁﬁﬂt}'ﬁo@%n@ finRtiPB &S 0 the next.
codlng gain (such as one of the exanples described

éﬁé}(y@)lalb{:@r Inetha pEmatieg Fggrlmpllgnenmr@@ ateyethed M100 rnay include an
1ng@?rne urgtté%ld P% ?aSiéglﬁéeO:(bg 4 z1isﬁgz)olr'l}1t eds Cog 21%%1}:) e]g Slsgbl eratlon of a

posafive SED ttaeﬁﬁﬂutomdﬁdaaomemtiu@etw&h@ magﬁit@dd @fl al ﬁarlditi&)ﬁ in the
prediction gain. FIGQURE 17A shows a bl ock diagra

BWélcéIQ%ﬁ}%lne @ne @}fchC@mlqr@qntatgngmo (@fetﬁ@? 100 1sg@nﬁgurefd to disable
g@{%ﬁa{t@n nglagﬁ(%lltl\%% fhQmif %d%yloﬁll RsOfhe ?n cﬂ@#l@ﬁ?ﬁgﬁg ?nges by

over as I n the exa
@eméiaat(mlterﬁahvsl}om nioh nfek GtifREr) aYlBeshoﬂd vaoe fjoar thleqmé\al)us nactive
threshold T30 .is 0.72

th I
E‘ﬁ%‘?é Wgaﬁﬁ%a?ljtﬁ\ﬂéamslpméu@ PR PUEDOET) pS%%fg%lreSé(zld value
87085 . 1@l oF3Rnf@Yon Q)?ltHg Qraﬁghﬂt rfﬁ&l%ﬁ'f?dht ﬁ{ax% Bérformed in

control signal generator In place of
aditiiien orortas an altgnatow tb Ct)intattlhng updatihg @fin spled.tnal dllé carytoam

ﬁﬁh %‘gt&ngﬁhl% o In\élilgﬁ.pp na%;lg)%[l l InA] O@p?@%’ﬁg aCt | ﬁglﬁ%(g/ to control

% kAR oF 1O MIDOkarS AU ca8AE b&lodding Go faSch%H IR value G, of a
| GURE 18, which conbines the operations of hangover

m@gﬁuaze ef the gpding 2aian FTGHIRE KA shayried blgelndingrapy ofgne cxample 72 of
[1 Qrgl @111({0\[121%10%01%%% réltlr%{ult 98 toa{t 1srrgotn reg{ﬂtg%E)teta?/ paoﬁglr}fie tSID transmit

con generatl

mrdcbaaaﬁ la0oraidgotodd REatiéh Betdldain glethréshblaiew(alau& th¢ n@agnitude of a
measure of coding .gain. For exanple, an
Phapee b e edipiQsT 2aiit HoaNMRTLCHaY c3amle die ¥#jue of threshold T40 is

b BRI BTBAEYURIPT9B shows a block diagram of an implementation 156 of comparator
152 that includes transmit indication control circuit 72.

[000128] An implementation of apparatus A100 may be configured to control the
generation of both an update control signal and a SID transmit indication, based on a
change in the value G; of a measure of the coding gain. FIGURE 20 shows a block
diagram of one example 82 of a control circuit 80 configured to perform these

operations. Such a circuit may be arranged to receive a SID transmit indication from



of task T400 that is configured to output a distance
of zero if the value of the neasure of coding gain

w@ 200g/01698he predi ction gain) changes by nore tPEIFUS2007/074895

threshold amount (alternatively, by not |ess than a
threshol d anount) fromone indctive frame to the next.
Additionally or in the alternative, an inplenentation

of met hod MLOO may include an inplenentation of task
Jaopretont 5G @ndzforrfrbvjm eql update peristod signaldp satebther 130. Such a circuit

ener at.j on a ositive SID ansm t indi

B0 Ia e rahue P R Rntsfpe st 120 SEFMabar 156, hSmoother 134 or
P3 & db€ b a@iip 1€ doRtro CriecustUgt Inia?‘[ﬂe eiRAg&t i0oRpihed BatfovbaRigic circuit
T500 is configured to disab eneration of a
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G RGPS r bR A S I aPRET Tagd 3100 that
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an1of one exanple 72 of a transmt indication
@@lm S@D en¢ goi impranartietion; ef ehfT40r et this garepls, the state of the

0Siti ndi,c accor
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exanpl e, the value of threshold T40 is 0.65 dB.

mfgsd@niglal%wéewerath@n@éu@ HPmgrigriho vaughle ypfurshiatlgh, and the
islaﬁge 8f th ngfqe?tﬂ@hgr du}é@s t‘h@ @Q%&ﬁk‘%ﬁ‘%ﬂg h%;\&ﬁﬂ]eﬁt frame.

ndil cati on COﬂth Cl rcul
[0001 3018N tat scornf distappiansad tsmAd@Othrahebealoonf | YQLMAeIdID @& FALSE

ontrol the eneration of both n updat e contr
licgnH| thanaetaof%i%trtl%q%m CYGqHiREt %ﬁhe fﬁé@teamsh filen the variable

@i]aaaﬁh%n’[ i 11t11tﬁ§112’e@| tH @h&un%fnt @alﬂ@@%& €affbid b}% Glotel 'aﬂ&lute difference

gain. FI GURE shows a di agram of one exanpl e
azweﬁl&wawmmnbMthchameﬁofGom§mguﬂedth@VpEﬁﬂ@Eh1¢ﬁésedlfﬂns

QRETGer Pt i TRy oo e ts08) Disgges BEBhiIc. In Par
BPGhé P2 B0y R 48P the IR 1COTRRY AfPTs 13 haANthtRhMHYIude an

update control “signal to snoother 130. Such a circuit
[ﬂﬂpléllsﬁhe bleartlmiare qrdrnRlas wift legivak nmotemntailg@s olescribed herein are

g Q%)n?er(f 0 ex %a‘rfg theS(glsCQlosu?% hg n%tst% l 1t 1t %gd tfo%g o?xngHne[he art will

ace ha

teadilg uﬁdierrgwmd tha5 théiﬁade U@gl@atlmp&nﬁlnatﬁaﬁﬁm@ﬁhﬂuded w1th1n the scope
i ndi cati on from conparator_ 150 according to the
dpslowreyaler. cxpmplen s¢lpeiondegispmelemeniedrip ong cogxtras an AND

%ft&qpr}{n q tB SQHVMCM;E h%%ggﬁ&ﬁ %he?{%?l drt gi s tal%ehlgh may
|cat|on a (0] 0] e pre 1 on
'ganmplaméntedllﬁ Glnt)tblep contexteasaam Oﬁdgdte agamgdadoto Iﬂb@ml art active low
mgnaﬁ ?y wﬁen all of its inputs are low. A countdown from a first value to a second
value may also be implemented as a countup from the second value to the first value,

and vice versa. A positive or TRUE indication may be expressed using a binary high

value in one context and a binary low value in another context. It is contemplated and



[000129] FI GURE 21 shows one exanple of a source code
listing for a set of instructions that may be
wez@sii@d2 by a progranmabl e array of | ogic el er€nUS2007/074895

other state machine (e.g., a processor) to perform an

i npl ement ation of method MLOO34 hat includes an

i npl ementati on T332 of tasks T312 and T330, an

i mpl enentation T510 of task T500, and an

herpbyediselpsadithat thésctaand kthEn 0oplemantatiprnl egemprrces piveincluded within

ﬁ%atce of ﬁ.h%.s ]\élgarrieabl e FRAMVE ACTI VE i ndi cat es whet her
eg%Rfr?fet P HFRECI s active or inactive, the state of

10001 ¥A M 8l kar¥péAldisBudsbdl hsRicen isMysihed thah®e S&fuchée of spectral tilt

I nstructions has been called before (and thus whether )

v#Huesiarlydessy vleifarpaghim 4 saricaof sopeeuipedngetive fipgiep dHowever, it

t ' i ndi e:
Rt Qflald® o ol O 8B bk A BB Sy S imferpppged such
that thofsequreaty oitdpiectrd tittetatremiinudsdet iatertthen ol waduedbr dach in a series
VALID i s, FALSE gr.e., i.f the s[et of instructions is
eRET Yy eriBRctivRdTamsst Fot meple.HBR seauengamaypingludga value for
ieS, Nt 1.8k Z t t u
o s ek P et R ) B el WSull ¢ pifnce may be
cbtrmed by agbrpasntevatdiets foimdSeridsscetdorgvhlue firdre such frames, or by
variable G, diff, and.if .this, differencge is greater, ...
¥t fhoratiis of oo it (b hisoRA FBRES, v e SHadiionatly.
aRAI prafdipld"mBRLE apBlicd REothbAgqReh®s SRkh ABlaYselfiedcB®f values of a
value of Gc_diff is less than a threshold val ue.
eaw1aef cofie gra-t i cul ar exanpl es of | ogi cal
' tations,described herein are. .presented to
|88 TR B R R0 PO P S A P o RN fgnats mav be

r&khtbd usthgt By @fta Watibty &feadditdront Uideteiosdgadrd aidaéchniques. For
alternate | ogical inplenentations are included within

eHaERslak. insfruetians, epnympnssyingormagpn.cigiahy bits, gafl spnpely that may

L i Q.0 o] .

L9 P) STROLEL AT EOBLENIRF 190 BBl by votiass
alrtentd, clecgomagnitis veaves,hhginetiayicldoer ipapickspnited] fields or particles,
anot her context as.an OR gate arranged t roduce an
AceonItag tiogjthgiaet. oﬁitkww_%éhe signaldrory pdigh B esnoftied Sequence of
%ﬁ‘é’traﬁil@ QHREE QWi Ve B afléd §ls¥@cH &idrdl, @ iSRCARA cott@hpiBted and

y al so be 1 nplenented as a countup fromthe second
batle disolasexd thatrtis vghalepay aadty vingee wergker mompgsieth wdormation

RLdg.i ndi.cati on may be expressed using a binary

or . T
FIGH AHPRIACTYS FScontext and a binary |ow value in
ETM)'I The Qs of the SarfRBtBPRINANhEMAN df WeHaR8/1006R4%scribed
CT/ US2007/ 074895 34 hereby discl osed that these and
berhiermiyrpe érhicntetlias vkictrenigiandlos wptieal siewicphgsigangd for example, on
i thin he scope of thi tsclosure.. [Q00132] .In.th .
e ol R ap® <Pt S PRGSO S8 o device
Beofirenice ppdgramatibieadrrdyl dftlogiv @leneats, Bedhidamnsistodl dtegatddl One or
each in a series of consecutive inactive franes. )
metediements of thegagipupingreiperpions of apprattusmbhaadavaidieeddiegein may
. e j- 3 .
B e R T hoor e R UnE IS gt oF inslIBiqns amanged to
ateutcadbnent osr emcd fixad orspiogesnmaflec aonge dt loge clements such as
I nactive frarre%. or examoal e, the se(ﬂu.e ce y include
ed S s, dlgita

ICFAPIQECSPRys, em ed processors, 1P core signal " processors, FPGAs
(field-programmable gate arrays), ASSPs (application-specific standard products), and
ASICs (application-specific integrated circuits).

[000135] 1t is possible for one or more elements of an implementation of apparatus 100

to be used to perform tasks or execute other sets of instructions that are not directly



every other frame (or every third frame, etc.) in the
series. Such a sequence may be obtained by ignoring

w0 niogonmdl at e frames or di scardi ng val ues fronmPGUITK2007/074895
frames, or by averaging the values of each pair
(triplet, etc.) of frames. Al¥ernatively or
additionally, such principles nay be applied to other
sequences, such as a sequence of values of a neasure
vilatedth mﬂgor@aatiwn qfONOABB]atath oech atsfa tgkli tellating te lmothertoperation of a

der st.an nf or mat |

i SO SER B i R b B TR0, R kRufosTBle 18Fone or more
tlembiglod@h empRittntieh Bif GPeFatul 1008 awé grucllat @ common (c.g., a
i nstructions, conmands, Information, signals, bits
BIPECSPeNGs tQ wa@cwﬁwoﬂw@s r&ff eQdeneQsErsp ﬁ‘bbﬁlff@ﬁ’ét clements at
&J@f%}[e%t qﬁi%g re1 s@t {)Pﬂsml P? k &RLA3E Béﬁ&np slys Jfo ?@ﬁvdln to different
currents, ectronagneti ¢ waves, nagne s or
Blathbn@l @sdiffofght caesf IoeladSamerngpmeﬁﬂ of e&ptromb aakdyor optlcal devices

gPlnatlon thereof. Alth ugh t he flgnal from whi ch

Ia%%?%&r@@%éanéﬁ@ée%ﬁ eniptscatrdiffereny imesy) Jaongguch example,

%56t}{@1d 1'3§ g@llc{lﬁg)ralﬂﬁ P&&L r&oﬁi gﬂl@dr' lﬁ(’)tarbs_ I&Hented as sets of
cont enpl at'e her éby di scl osed that this signa
matyugams yarrmged: torexatube on rba -sspeehcdsndror imtanother such example,

cont ent dur ctive frane 000 The .el.e
-l ot o Bkt SRR 5plaBn G M, ST GBS Apparails A100)
ﬁ\‘}’o[én}ib%%d aﬁ%@ P mIERY sdbEoff 1ﬁ§fdcﬁ@ﬁseﬂre§1§edf{d3&te5&@ lofi that processor.
or optical devices residing, for exanPIe, on the
gumseﬁ“mp f@regamgngres@matmn nﬁrtlee dh$0|;t51be<i1 o8 lgurramt@t 1s Piowided to

%I}ag%g%/)grg? 8{:%0319 gklllla ene%'eca?rt 6 (I:Iha f I ;(uresg r‘%%; )L E[)I?s s & ggl%er structures

Reosyd hdveine EiceM@ndhart9fand déhcy @frh@ttiﬁ:s isHPWE ABM d3EdriBBS herein are

of apparatus 100 as described herein may al so. be

FrsIereor Edanchothporariants ehthes strugdurenarcasarpiit@insdessegpe of the

hl@éltoglhlgt '\91?1% ?Hoaﬁﬁggoﬁsot tﬁé%%c Ohf ﬁgtl&ﬁeargg %;5%19, Jndxtﬁg generic

or progrannag e arra £ '['ogic efenent’s SUCH as

piiimcriplps pmmm Iscreia m@dﬁm@phe@mhﬁr@anﬁgﬁaﬂmﬁeﬂs well.

di qi S|gn processors, FPGAs (fiel d-progranmmabl e

@&8&3 1118;9%1 ‘%é‘ﬁﬂ?eﬁé’&fﬁil% ﬁnagfp@csmnq@ﬂ%&t% iapyt or in whole

B PUHAL S ed é‘ﬁlgut ‘91‘59'5 %c&@@&lﬂgﬁ%ﬂo‘ﬁ%@t@&%d‘c info a1k chttl(ﬁfjspemﬁc

circuits) 000135 IS possib for one or

Hﬂt@mncﬂ sclmfnt,anr |asrm @mlmwtam pmgrfaﬁ lagmir atttmsnomwlatﬁ@ skhwage or a
dto erf?zﬁ)%?sks or . ex %ute ot her,.sets of dable cod

f’ Y4 BE HE 12405¢ QPO Y ?%é’tofige\}%dé%gf §r8ips-readable code,

Rich/ §5R004160 iAGAR0RD ck &uadb®d b OardAr@p edfaldg®N eRimchResuch as a

apparatus, Such as a task relating to another
BRsPRIOEeROTIr agher dlégitat élgml psg@smg it whhe date plerage medium may be

&b pzf*‘ray ?Ufs stofc'atgg %m‘ejnetgj suc as se%a? Indegt%? nk%ergo i o{whlakfﬁaér include

on-of ‘apparatus

Wﬁhhﬂ\/l&nﬁzitfdmcd}tmﬁﬁud Br mmqur@domaaccstﬁ@ﬁS@b RIO®A (read-only
to execute portlons of code corresponding to different
Beawent ander flaghfRAMDInPT faripslectrie, SWENYYPrepingYs, yppignBolymeric, or

g-l&l% ttﬁmﬁ&{y Bt Er]dhﬁsrhédl&rﬁrs{la? pondi, gﬂeﬁc opdrﬁtlcglr(ﬁﬂl The term
ment at Ifferent ti nes, or an ar angerre

&odtetaren slooudd de oundepttocciato aie:\VudEesnurce code, assembly language code,
machine code, binary code, firmware, macrocode, microcode, any one or more sets or
sequences of instructions executable by an array of logic elements, and any combination
of such examples.

[000138] The methods disclosed herein may also be tangibly embodied (for example, in

one or more data storage media as listed above) as one or more sets of instructions



perform ng operations for different el enents at

different tinmes). In one such exanple, snoother 130,
w@adosii@snr 140, and conparator 150 are i npl eneait/es20a%074895

sets of instructions arranged to execute on the sane

processor. In another such ex¥hple, sequence

generator 120 or even a speech encoder (which nmay

i ncl ude apparatus A100) is inplenented as one or nore

wetlsblofand/ns exesotablnby armashipedintlodimgemuareayodf ot elements (e.g., a

[ Qcessor.. 000136] . The for,egoin resentation,of .t

RER P ierostfey T St dneont SED S A FRE SRk i) "hus. the
prE&elisldshitceid noh idteiRlcand bk QinfiBdderoahe WeEfiduraidiBtshEESE above but
and other structures disclosed herein. The flowharts

Eer o Herbes peagedadr s wiiswinseang @asisienbadthhbeeprinciles and novel

; r i . t .
RGP 6500 A P R i §f L MBSR ALY B whi
fooahi  paredf thesriginalt disdesueonf i gurati ons are possi bl e,

and_ the generic_  principles presented herein may be . i
H‘&BHS%EIIP%? Bt Akl ¥aRi; Biiihat pRRECIAE st fhe rw&gﬁ}wt@ﬁ@e logical
GRS, I RulRNSCiARHST | had J}gfa%ﬂoﬁs MBY%chBed MY SBRRL&Dn! Ryith  the
part ‘or in whol'e 'As a hatd-wired clrouit, as a

confuiationp disclgpsedahérem hapbé caplethenteti s atectronic hardware, computer

application-specific .jntegrated circyit, or as.,.a . .
FtPYiEr f FRBETSAURD dfehohnt SURBrIoGtSR RIS s Metaly: Ghrewts. and
SIdrhtYEHs enRI RARMIRh QARG Pk RRMET withtaQeRerdPlidpSdePré@Ssor, a digital
medi um as “machi ne-readabl e code, such code bein ' '
pignalr prot¢seers (BKRk Lana BISEChyn PG r ety othier Ip@%r@mmab?ve kgéc device,
1u E::lrhteasatg1 orrrcire? SRR G &R S?{scroere %‘érlae far di grint oalllen si o aaln combination
%rsoges I'hg uni oo orheedat acs oragg red? Ry nay”’ be an

thicfedy drkight@rtagperdrBiTeiy Fusdiohs afes&EdChAOICt 0K  F@IFRN Ypurpose
(which may include wthout limtation dynam c or

BioSeSser AN her aneRPEcewss b antho altqumiver digdpigpgsyor may be any
E@W@ﬁﬂanal ?H)‘ééé%r fchﬁ‘t?&le% iMc’rocl%'htrBﬁ&r 8@Lt§f€trﬁ%&line. A processor may
magnet or esi stiveé, ovonic, polyneri¢, or p ase-chgnge

aorbe \implemeatodi Ska odbinaticuchcasplingedpveics,ce.@r a @pibiakion of a
disk. The term "software" should be understood ta

PREI06 & rBISTAPERFCEee? PIHEYIENDY PO aHE LRS- CBd&r MaraEHFTRBrocessors
OB junRtBRGYth GASEP cdrky SRY %themh%ﬁﬁguraﬂb& rocode, any

one or nore sets or sequences of insfructions
H00t40]dbE eadhy odrthamethpdefand elgocitlehe desatibed herdinamygy be embodied

onmbi nati on of. such exa S. 100Q138] The net hods o
rEh o8 AR i Tha i WEIEHES PRy a]enmgeaﬁ%dor( gy combination
EXEH¥Ph®. AN so B e GhodlE Gnaiedids LR BRI ﬁ‘ﬁﬂio%(/,\giiashlrﬁérﬁgry, ROM
above) as one or nore setsS of instructions '\ '
200810 FEROMPoIus2BE7ROM 8g810r86Ccgistabind davkel s opmovable disk, a
%p‘?ﬁéﬁxﬁb&em%y o%eﬁ&r'i‘ﬁ 2 sltorllrgleugnleﬂgl& nVvh Y tﬁg alrtqglA% illustrative
elenent’s (€.’g., a processor, m croprocessor,

Soeze andtliniral ik @bupled t@the procestbt sudit fit ro®Biirn@h. redd iFormation

the present disclosure is not intended to be limted

tremy pad cwiei iginraetion do.shewrragsoredin.  Ip dhpalteinative the storage
n .

0 B 2 R P S Ees 4 MG torage medium may

fearloi ioranh&SET.n, Thie kS ddimag residé e a atstrachathab | & e alsernative, the

filed, \Mgii ﬁh . . . . .
processor and the storage medium may reside as discrete components in a user terminal.

WHAT IS CLAIMED IS:



forma part of the original disclosure. [000139] Those
of skill would further appreciate that the various

WO kdoasiaoat i ve | ogi cal bl ocks, nodul es, circui PGT/USIVA7/074895
operations described in connection mnth t he
configurations disclosed hereth may be inplenented as
el ectronic hardware, conputer software, or
conbi nations of both. Such | ogical blocks, nodul es,
circuits, and operations ﬁﬁy&E@Sinplenented or

per f or med eral Qces.sor ital

B analpr otdudaf FERB;Suigh Y BRER HREREA ey e
progr géﬁmi@ing al s@qmeﬁlcel eFifeeiral i SiQ!RaGabReQbN a plurality of
transi stor di screte hardware conponents, or any
E@ﬁ%W%@Wﬁ%ﬂﬁWg hercedtsigeadi gned to perform the functions
descr

a i cr o el CuERE ke Ly O ARE R e B lal it
pilogessdr may be any conventlonal processor,

contrgller, mcrocontroller, or te nachlne

pr oce %3P Mg Ve HRAE ABONE M Bndipe BEtRe é@ﬁ‘é’ﬁﬁ’aﬁ’ﬂd&g whether to

GN0RUL 4 BScH &Pﬁﬁtmﬁﬁgn a conbination of a DSP and a

m croprocessor, a plurality of mcroprocessors, one or

nor e thneomauté@sd:mg whethecorjansmitiagleswirttion doDBP fraoreas based on

g% aGéP%@dgr such configuration. [000140] The tasks of

“fd al gorithms described herein may be

enbodied directly in hardware, in a software nodul e

executed by a processor, or in a conbination of the

t wo. A sof henethwd@lﬁ meocnwyngaemegeh $lﬁn412AMqii‘élﬁ® it ¢lafnp dswherein

?aelgigs éartlsng 45 g%enge %Espegﬁreargé{llr%gsgo syc’oar prllses SMOoo, &é‘wther sequence

anypcoriidleilt adiodt®berh Qe a@ecHRGict 6T fgremal tilfvdlhs, art .

illTustrative storage nediumis coupled to t he

pr oce¥4eieinseieh of He spr@abE grlugnpf the ather peayene ingigates a spectral
ge nedium In

%Lgpgf?@r §%¢b§0h€ég%g?g?§ﬂg%? g?ﬁ%?%§§gbe I ntegra

to the processor The processor and the storage medi um

may eS|de ASIC. The ASIC may resid user .
term ¥ he Psihodiof erdest e Shepeh Sigpa) Apsd) e nelaynd, wherein
éatc@lfofi*% %}%S’tw 'ﬂﬂlt’%‘l/ueﬁ ?s%a@@d 85 s bR ?eﬂ%@t‘imp&%ﬁtiéeﬂt'ofﬁ

user ter S CLAIMED I'S: WD 2008/ 016942
R@Rﬁmszﬁmim@m¢8g%mn66fﬁmﬁ@$ﬁhs@ndA met hod of

processi ng a speech signal, said nethod conprising:
generating a sequence of spectral tilt values that is

b ased40n aTRé Hetoldlof pﬁfcesshr{ga@ﬁﬁe\éﬁl §iprRscRdink RE claRE € CRherein
%hal cal cul ati ng a change anpng at |east two val ues

toffe pherglilyred éhaotpeetind éldtr uepiiy bascd an alddsast gnelof e othsr spectral
{ap%glé;es %tilr g‘e{%leﬁ‘ce oq{%péctral Pit 5]%'6' ty of inactive franes,

5. The method of processing a speech signal according to claim 1, wherein
cach of a plurality of the spectral tilt values is based on (A) a spectral tilt of a
corresponding one of the plurality of inactive frames and (B) at least one of the other

spectral tilt values in the sequence of spectral tilt values.

6. The method of processing a speech signal according to claim 1, wherein
the calculated change is based on a difference between consecutive values in the

sequence of spectral tilt values.



transmt a description for the frame, wherein said
deci ding whether to transmt a description for the
w0 p@s®14932 based on the cal cul ated change. 2. AEEUS2007/074895
nmet hod of processing a speech signal according to
claim1, wherein said generaldng a sequence of
spectral tilt values conprises snoothing anot her
sequence of spectral tilt values to generate the
sequence of spectral tilt values, wherein each of the
spectral tilt valuyes of the other, sequence.indicates a_ _ .
spect fa 1 PEBET efieet it SEBEREFARRS FRLFT, Ghorcin
Sfid balaghiigea EHaARE Somprisc belciltingd difanpé BERRSH Afaent values in
speech signal according to claim1, wherein each of
thescaysaee pipeetrgliilipplugss i s based on at |east one
reflection coefficient of a corresponding inactive
frame of the speech signal. 4. The nethod of
proces8si ngThe spRgedhf prapvalingcaredi signdl acalrdingtd claim 1, wherein
wherei.n each of a plurality of the spectral tilt i
%5 deddipg “@53@6 togfrangptt ddeseripgiog for 31@ B ERPTispeeqmpRaring the
' i gougnce of spectral tilt val ues.
%g&gﬁgékgﬁﬁggpgpﬁgﬁgcess|hg a speech signal according
to claim1, wherein each of a plurality of the

spectral ti]J]t valyes is based on (A spectral til )
oPCo b ey Lh mi T st frepriLs e RN s b &, wherein
fHeiRDnRYE shild)dcaldid BRRdth@NE trahsrhin € d&dchifion fREEL frathe is based on
tilt values in the sequence of spectral tilt val ues.

& relatiom bepw erod Adfa randedsdige salsylatsdishanggriad (Bre diraihall value.
to claiml1, wherein the calculated change is based on
a difference between consecutive values in the
sequenge OThspRHoHIf ptdckisingd siR8ch Weh2 QBRI §ih6%stelaim 1, wherein
PCT/ US2007/ 074895 38 7. The nethod of processing. a
sgae method cgrarisete Hoheipwgome of sad Aecidingmdielichto tsagsppit a
g@slc@gﬂi(ﬁ‘f fol? gleafrfﬁﬂeaﬁgilede%fgmrtb %I%ﬁsrﬁi%la‘a%c% 168 1f(?r ¢ fhgnce

etween adj acent values I'n the sequence of spectr al
tradgmittmlguesicn&. destréptivatthadn didgenokesinn@f a spqpeaténvelope
a%%nat according to claim 1, wherein said deciding

TR 419 4y caRERY N VElOBRETSCTIp¥ebn for the frane

conprises conparing the calculated change to a
threshol d value. 9. The nethod of processing a speech
si gnall.acc®hdimethol®f ptaicsnitlg a spvectesignal mb@rding ¢oateinpfl 0, wherein
sai,d deci di ng whether. to transm,t a description for
i mefhgdieomprischoaleuine s uRRRY svetiadgletised ey aleastone among
(ROpettd @nAflopd @ sEdhtfonk BF 84hGTANIGaBRD (Rkctive tRmMEShR] @)
val ue. 10. The nethod of processing a speech signa
ey envistppe slesdriationsiof eaple pei nlurddy af meetnedraadspr i ses,
if the outconme of said deciding whether to transmt a

12. The method of processing a speech signal according to claim 1, wherein
said deciding whether to transmit a description for the frame is based on at least one
among (A) a vector describing a spectral envelope of the frame, (B) a residual energy of
the frame, (C) a distance in time to the most recent transmission of a description for an
inactive frame, (D) a distance in time to the most recent active frame, (E) a description
of an energy envelope of the frame, (F) a mean absolute value of the frame, and (G) an

energy value of the frame.



description for the frane is a decision to transmt a

description for the frane, transmtting a silence
waele®sniqesl on that includes at | east one of a SPEDUSBNT/074895

envel ope description and an energy envel ope

description. 11. The nethod o} processing a speech

signal according to claim 10, wherein said nethod

conprises cal culating the silence description based on

at | eddt ofbe methed of prycesypire spakclesiged] operdiag ¢o tlpna dAswherein

of. .each .of a plurality of ipacti,ve,fra and_(B) .
S FEGRaRonPsRe bt bse RS bikuhE STRDPRIrR i o
deaptiotefol fRMRsme b2 detRPpnMBRASMeh dRsRipass fiighafiapesech
signal according to claim1, wherein said deciding
KHBHEmEAPllen riptipndbal dpglypdds ghlopgong 196 a ppegiipl enyclope
. t, | . a vector describing a
g%gﬁﬁt%ﬁra@na\?eﬁ%%% eglP glt0 Rgg%rgg &&Q( B) a residual energy
of the frame, (C) a distance in tinme to the nost

recent transm ssion _of a descriptiaon for an inactive ,

framel4(D) Tge method i erqcassingesicsch Henglgsqordiag &h&alm 1, wherein
Y& dihk YR thet B trahsAESLAdsPEARIN foPhe FAnRNEEHiseD Vel t

%1]5}& th%gcgdlf %g\ynhg e( E% 1ra Smaanéiéa? s%lﬁﬁlt 8 vgl ue of t heSQ%Jr anegf?&lse ©

detectin@)thar chem@rigy: niedsue offcoding ghinamreccd® tREEIRYO ¥894 2cciding

P /35200./ 7489% g? é? The nmet hod of processing a

BOfde FRNENIG A SFSCHREBR (TR F8ME1 ai m 12, wherein said

met hod conprises, if the outcone of said deciding

whether to transmt a description for the frane is a '

deci sidn t he mathodiof peocdessne 4 grckednsigiol agdpeding dmelaim 14, wherein

AT e 3 0 LS00 BV e R o

RITRE @ @RI ENS oS Fdspéiditly inddtive THRend®ft the dpaeth signal.

processi ng a speech signal according to claim1,

wherein said deciding whether to transmt a

descriptio r . [ ' : -

dot oct g Rl AR AT B end ol RRRRF Bahf 1, whercin

ed erdndaohiprieshal allatmbfer catdodfdi pigralityodf thosfermalgiti valdes in

escription for the frane. 15. The npethod of

gwew% Weep ity adicgrinthanee Wa?%g‘%tsaecéjagt%@_&? and at least

SREEL o 8RS 1KANMEN A LRGBS Wkl P QAL AgagAl N 1S

based on the values of a'plurality of reflection

coef f wberent siidmctiod scomespnidi ngch ofaoviheepluraiteobinatthe frames

speech sjgnal,. ,16.,. Th t hod of .processing. a,speech

SP R arecth 8P g iad el B i T iog SRR and
conpr B8k #rdbiabf e otHeP hluBARN oPnadtiv! fdrAds the dtcohtteof said
spectral tilt values in he sequence of spectral tilt

Jedidieg whathehterftpasmprordgserdioggecthe drame ip basgdlonet kast age of the

I e her spectral tilt value in the sequence
%ﬁaé%g%?ggﬁg%ilt val ues, and wherein said nethod

conprises, for each of another plurality of inactive
frames_ of the speech signal, decidin% whet her to.
transhit aTBeBetiogof prrceaing hepcpeinsignal aegprding to claim 16,

wherein, for each of at least some of the other plurality of inactive frames, the outcome
of said deciding whether to transmit a description for the frame is a decision not to

transmit a description for the frame.

18.  The method of processing a speech signal according to claim 16,
wherein, for each of the other plurality of inactive frames, said deciding whether to

transmit a description for the frame comprises, in response to detecting that a change in



wherein, for each of the other plurality of inactive
frames, the outcone of said deciding whether to

WO e@s®ni9s2 a description for the frane i s basedP@NUS1007/074895

| east one of the calcul ated changes 17. The met hod
of processing a speech signal4®ccording to claim 16,
wherein, for each of at |east sonme of the other
pIuraIity of inactive frames, the outcone of said
devhsliragl edtengheain cxceedantnisholsl dduse dequding nof tortrankmit a
frame.is.a decision not to transmt a description for
gﬁ%“??o ]Tgpr%%e nmet hod of processing a speech

si gnal accordlng to claim16, wherein, for each of

t he ot her %Iurallty of inactive frames, sald deC|d|n§
whet hé&9- t olhe mathodiof PEocgesing 3 fepehsigl aggnading sprelaim 1

GBBb 2 GrabomBRRRTRG sy HEREEL e d id iR ara basure of

cating galgas’ asekor eAi)Sa aalti foe siomdasvad afecodthgGiath fog afiedt ihaative
rans escr |on for the frame. 19. The net hod
F‘mBP w% Ségn@ t:lﬁfe%fi dgi he Tramcoandt (B arvglue)tay the mpasure of
wﬁggﬁn dse@ nQétlvterHsarﬁg S&he Eé’ée% @ngﬁaﬂ Rt k&@&és' td€frame and
rames, sai ange I n a measur o odi ng galn i's
bak#crconfrgmhafisbinaetiviedramdie neasure of coding gain
for a first inactive frame of the speech signal that
precedes the franme and (B) a value for the neasure of
C odi ngp gai Mhé RetRdE ‘fa%&@ss'lr['ga@ﬁﬁe%&l §1§1@dlﬁc&frdﬁ1§%o SIRRE ¢ hwherein
gnal that precedes the frame S ffefFent from
géneraiing; wquéme Of $m¢’eal tﬂovaltmezommﬂd f@feapht olcaidedshgpme
arnoﬁ) e Crf)lusrla y of ROl rlangs 1 ratl g cc? €S (F ing on¢ arnodng the
gen ing a’sequence o 58 ?ré} $79 B uds
SQuPidesFspedial tikaghcOfccatdine@det diS@iaR in AR LK ES the inactive
glurallty of inactive franmes, generating a
ame @8¢ha REACAGNS Aetivenfbrae ehibe Seqsakyélﬂeél of spectral tilt
val ues according to a distance in tinme between the
inactive frame and a preceding active frane of the
speechl.si giiht meibd of peocomslinppadspebclpsigiee asianding ts pleme RO, wherein
si%nal according to.claim?20, wherein gald gener tlng
8FER BT SE N A G MONE TRIBRIE 0bPPSHaLHlF 1 plucs
Edrh]%ns‘é@ Eé{ﬁﬁ tHeQPRIta$ B R Vﬁﬁltettb fHe Sﬁr&ﬁo@socﬁféta% §tthé §eq‘d@ﬂdé%f
he prev ous one anobng the sequence of pectral
spdctralvtdt vidgeswhiem thddisthine¢ mrtoee bevtwlecm'éle betohee framigeand a preceding
active frame and .a reced n [ frame of the
e BEG oy B b in S A n RSl Er Ui e, “22. " The
nmet hod of processing a speech signal according to
claim1, wherein said generating a sequence of
spect P2l t The methiod@$ pmnmngsfe@eeﬂbwg@é@mommgﬁo tlemsd, wherein
?al el}e%iﬁ%lﬁgd staelalgeon%r oL &XI tcﬁ Valueascctolrﬁ/ %s{:ﬁrﬁ A% e%bh of at least £ gome

smeﬁg tha|phlrlal|1ﬁy of adadeise &@meg dallaglatlﬁ)g a cﬁf@@@dﬁ@ngﬁbn@ @@lblmgthe
gain for_the inactive
sequence of spectral tilt values according to a measure of coding gain for the inactive

frame.

23. The method of processing a speech signal according to claim 1, wherein
said generating a sequence of spectral tilt values comprises, for each of at least one
among the sequence of spectral tilt values, setting the spectral tilt value to the previous
one among the sequence of spectral tilt values in response to detecting that a change in a

measure of coding gain exceeds a threshold value.



frame. 23. The nethod of processing a speech signal

according to claiml, wherein said generating a
wGaemsenoe2 of spectral tilt values conprises, fRPCT/E82907/074895

of at |east one anong the seq}iuence of spectral tilt

val ues, setting the spectral 4lilt value to the

previ ous one anong the sequence of spectral tilt

val ues in response to detecting that a change in a

nmeasure of coding gain exceeds a threshold value. WO
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thempburtlety gfiogtiaefrpmes wod bacd endhacpltwated ahamg@Avhether to transmit
\Maereig s?i c§de for causing at |east one conputer

t 6°YERBPHI% Hltence of spectral tilt values is
configured to cause the at | east one conputer to

generate each of a plurality of the spectral tilt

val ued5.bas&bc eompite] pragranopredestt ag¢pedipg heelagpddtwizdrein said code
ilt vaIéJ[els in the seguence of s ectrgilstilt a

val ues..
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{?ﬁsj)%gtrﬁrﬂihava‘fﬂefsfer ence between consecutive values in
sequence of spectral tilt values. 27. The conputer

program product according to claim24, wherein said

code _for causing at |east one conpuyter to decide . .
whet hé?- t o1DF SOTEPHIET RIOGRELRTPHIG SACarepS fhelainp P rhcrein said code
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deci de ether to transmt a escription To
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the cal cul ated d (B) a threshold value. 28.
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wherein said code for causing at |east one conputer
to decide whether to transmt a description for the
f rame27.ncl Gbesorpiier frogragurRroilugy acdnediag to elan 24 gherein said code

fR %Ellilstn% attlgas%j & cdo(:f\npulter{’ th 2O Beth B transmit a description for the

frame 1s configured to cause the at least one computer to decide whether to transmit a
description for the frame based on a relation between (A) a magnitude of the calculated

change and (B) a threshold value.

28. The computer program product according to claim 24, wherein said code
for causing at least one computer to decide whether to transmit a description for the
frame includes code for causing the at least one computer to decide, in response to a
change in a measure of coding gain that exceeds a threshold value, not to transmit a

description for the frame.



change in a neasure of coding gain that exceeds a
threshold value, not to transmt a description for
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The conput er program product according to clai m 24,
wherein said code for causi My at | east one conputer
to calculate a change is configured to cause the at
| east one conputer to calculate, for each of a
plurality of the spectral tilt values in the sequence
of spgetral., tilt val ues
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speechy si gpgl C?Iﬁﬁuterjz_&g gr\%ﬁg@‘g&ﬁ& g%oﬁ&ﬁlggaeplﬁﬁg b tvvhelreln sald code
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sequence of spectral tilt values, to set the spectral tilt value to the previous one among
the sequence of spectral tilt values in response to detecting that a change in a measure of

coding gain exceeds a threshold value.

32. The computer program product according to claim 24, wherein said code
for causing at least one computer to generate a sequence of spectral tilt values is
configured to cause the at least one computer to smooth another sequence of spectral tilt

values to generate the sequence of spectral tilt values,



43 wherein each of the spectral tilt values of the

ot her sequence indicates a spectral tilt of a
weorsesqendi ng one of the plurality of inacti vECT/DS208%074895

33. An apparatus for processing a speech signal, said

apparatus conprising: a sequ&hce generator configured

to generate a sequence of spectral tilt values that

is based on a plurality of inactive frames of the

speechhsicgneiich ofithcabeaitahtibvalion bf @la pé@r sajucateointiigates aspectral

n es of sequence of
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e apparatus for processing a speech signa
according to claim33, wherein said calculator is
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t he sg%ct r &1© apRafgius, FB%%SH“&%%’@%%% acer 1§%éb?lﬁ‘lém 33,
%Ertemvt"ﬁb 'é atfs CHANGEs aNRAGe %}%?@95%tcBﬁ‘llmlﬁl'léahof{saﬂtheincludes
and st one o er spect ral [t value in
sad) smmcececgensrpmn seal catlcmlettom ahd e‘«sd cemplaw\@r 2008/ 016942
PCT/USﬁOO?/Oif 95 44 %gn sai d. conpar at or $ .. i
conf i JuF'éd' ¥4 Yedide CO‘P HragFmMEn BRI Qradorisiprdyy sai
taAfdrhiv LS thABS OdcstiRionIBEMR fRan@)alkilenth JbfeihtibP that includes at
transnit a description for the frane, and erein

kastne ofrp apestiel civslope descginFier anjgrhetichgyt cnvelope dagshipgon.
the other plurality of inactive frames, the decision
whether to transmt a description for the frame is
based36.  The apparatus for processing a speech signal according to claim 33,

wherein said comparator is configured to decide, in response to a change in a measure

of coding gain that exceeds a threshold value, not to transmit a description for the frame.

37.  The apparatus for processing a speech signal according to claim 33,
wherein said calculator is configured to calculate, for each of a plurality of the spectral
tilt values in the sequence of spectral tilt values, a change among the spectral tilt value

and at least one other spectral tilt value in the sequence of spectral tilt values, and



on at | east one of the cal cul ated changes. 38. The

apparatus for processing a speech signal according to
wW@Lb@B1d® wherein said sequence generator i SPCT/US2007/074895

configured to generate, for each of at |east sone

anong the plurality of inacti4fe frames, a

correspondi ng one anong the sequence of spectral tilt

val ues according to a distance in time between the
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correspondi ng one anong the sequence of spectral tilt
val ues according to a distance in
41.  An apparatus for processing a speech signal, said apparatus comprising:

means for generating a sequence of spectral tilt values that is based on a plurality
of inactive frames of the speech signal;

means for calculating a change among at least two values of the sequence of
spectral tilt values; and

means for deciding, for an inactive frame among the plurality of inactive frames,

and based on the calculated change, whether to transmit a description for the frame.



time between the inactive frane and a precedi ng active

frame of the speech signal. 44. The apparatus for
wEe@ses®ing a speech signal according to clai nP@Wps2007/074895

wherei n said neans for generating a sequence of

spectral tilt values is confitured, for each of at

| east one anobng the sequence of spectral tilt val ues,

to set the spectral tilt value to the previous one

among4?.ne $heammcsusofor ppmsctsing a sfickth signalescording esglomsél,
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spectral tilt values of the other sequence indicates a

spectral tjlt of a corresponding one of the pluralijt

of in&dt| vgh? pRfrRERuS ﬁsprolse%%%%pescfh PE aeordige & laim %1,

S ARl o BTk ARQEPIELH bl UBRARER Wiigired 0

péngrat.ifoyeagh of anlagt seree imang thegflurahly of petive Siagrsala;

B tobRbn b SyBaRnar sEeret aperdT tigiRies fecifinglct dilance in
i@ MBI Thh&iR! fnd ddda Bbcddacddive ﬁfafrﬁflﬁ’f%he Sesdncigih.

whether to transmt a description for the frane,
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speech signal .

45. The apparatus for processing a speech signal according to claim 41,
wherein said means for generating a sequence of spectral tilt values is configured to
generate the sequence of spectral tilt values by smoothing another sequence of spectral
tilt values,

wherein each of the spectral tilt values of the other sequence indicates a spectral

tilt of a corresponding one of the plurality of inactive frames.

46. A method of processing a speech signal, said method comprising:

generating a sequence of spectral tilt values that is based on a plurality of
inactive frames of the speech signal;

calculating a change among at least two values of the sequence of spectral tilt
values; and

for an inactive frame among the plurality of inactive frames, deciding whether to

transmit a description for the frame,
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wherein said deciding whether to transmit a description for the frame is based on
the calculated change, and

wherein said generating a sequence of spectral tilt values comprises, for each of
at least some among the plurality of inactive frames, generating a corresponding one
among the sequence of spectral tilt values according to a distance in time between the

inactive frame and a preceding active frame of the speech signal.



