1 SYSTEMS, METHODS, AND APPARATUS FOR SI GNAL CHANGE DETECTI ON RELATED
APPLI CATI ONS [0001] This application clains benefit of U S

Provi sional Pat. Application No. 60/834,689, entitled "SPECTRAL TILT
BASED DTX SCHEME, " attorney docket no. 061657P1, filed July 31, 2006.
FI ELD [ 0002] This disclosure relates to signal processi ng. BACKGROUND
[ 0003] Tr syismiossisoyr of voice by digital techni ques has pogasnmm7/074895

w despread, particularly in |long distance tel ephony, packet-sw tched
t el ephony such as Voice over IP (Vol P), land digital radio tel ephony
such as cellul ar tel ephony. Such proliferation has created interest
in reducing the anmount of information used to transfer a voice
communi cat i &Y SVEMS, MBETHODS cANEhAPRARATUS FORSIGN AL CHANGE
perceived quality of the reconstructed speech. [0004] Devices that
are configured to conmpress speech BEERGIEMINng paraneters that
relate to a nodel of human speech generation are called "speech
coders." A speech coder generally includes an encoder and a decoder.
The encoder typically divides RIEATRDOAPPOICAERONSSI gnal (a digita

si gnal representing.audLo information) into segnents of tine called
"frames," alfMizedhisaumlicstiorecipimsekencatof S HravisiendyvBit Arptisatiope]s,
and quanti z te I i r Is

et o it P o e 2
over a tran8fics3P hdilehmhngl, 2006.e., a wired or wirel ess network
connection) to a receiver that includ decoder. The decoder

recei ves and processes data packets, gi%ﬁgntizes themto produce the
par anet er s, (802 I ¥his@akRSuspaseitf sigaPsotshiag t he dequantized
paranmeters. [0005] In a typical conversation, each speaker is silent
for about sixty percent of the tinme. Speech encoders are usually
configured to distinguish franes ogabREGREERGY Signal that contain
speech ("active franes") fromframes of the speech signal that

cont ai n onl {0083) eAvmsmissibackfyreived byoidgstal "teehmaquicy ehdsr daemile)  widespheadn
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created interest in reducing the amount of information used to transfer a voice
communication over a transmission channel while maintaining the perceived quality of
the reconstructed speech.

[0004] Devices that are configured to compress speech by extracting parameters that
relate to a model of human speech generation are called “speech coders.” A speech
coder generally includes an encoder and a decoder. The encoder typically divides the
incoming speech signal (a digital signal representing audio information) into segments
of time called “frames,” analyzes each frame to extract certain relevant parameters, and
quantizes the parameters into a binary representation, such as a set of bits or a binary
data packet. The data packets are transmitted over a transmission channel (1.¢., 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



2 (also called "silence descriptors,” "silence descriptions,” or
SIDs) at a lower bit rate than encoded active franmes. [0006] At any
time during a full duplex tel ephonic communication, it may be
expected that the input to at |east one of the speech encoders will
be an inactive frane. It may be desirable for an encoder to transmt
SI Ds for fewews/itesar all of the inactive frames. Such operatseaxi/orss9s
al so call ed discontinuous transm ssion éDTX). In one exanple, a
speech encoder perforns DTX by transmitting one SID for each string
of 32 consecutive inactive franes. The correspondi ng decoder applies
information in the SID to update a noise generation nodel that is
used by a c@Hpdetichosilsaceydeseripiorson  Baleasr daspintions.s PAtHESK sted fayee thihgte
frames. SUM%%B&nkggp%hv@ﬁﬁﬁ£p0d of processing a speech signal
according to a configuration'includes generating a sequence of
spectral til0Wosjal Aesiny hiane i dirbgsedulbnduplesl tetephpriy @immuracatione itf mayrels:
of the speech signa Thi s . nethod includes cal cul.ating.a change anpon
2t | east cvBPorane: e PR a0 obd i HE SReEP sfhePoN) 1R sBIRERG: ABRY
an inacti vertfhanme: asaagle tthiearbttoadd thYradbmit DS ifvefchveArRS alldgahed imagtive
whether to transmt a description for the frame. In this nethod,
deci di ng whBtmes Sych oppeHer 1% abes@irdtdisAntBeus FanpigHien (RTHaseld o
t he cal cul pHEteEs e i
anot her ¢ oﬁ%"?‘%&’ ?ﬂ? I@g%‘:lh %%%&gi%&g&go nput e% {-?éﬁegg%%b gﬁér)rggi? Eo%%s_d}ﬁ%n‘s}'hé‘& 32
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sequence of,  spectral .tilt val ues at.is sed 0 uralit. f .
Thactive 1 raibeas i ehati B IR R LB ESe Bk Thd B i Bepm
causi ng at {oeaathefnEineivptitagiest 0 cal cul ate a change anong at | east
two val ues of the sequence of spectral tilt values; and code for
causing at | east one conputer to decide, for an inactive frame anong
the plurality of inactive franmes, argjMspe@yon the cal cul ated change,
whether to transmt a description for the frame. [0009] An appar at us
for processi0887la dpoetbod of preatssiag @oireichgrigne! srsording tocotenfigueten misludes
i ncl udes a sequence generator. nfi.guraed to gener. .Of ..
spectr al tiﬁn%{/dalfl%eds&t i Ceiogﬁgg(g[red tgﬁvggepbl tgl?tgﬁlnﬁ?g%ﬁ n?‘ng@ﬁl@g%ﬁ%ﬁ%‘s’e
of the speefthmed gfitat spekbh sigagip dthas msthbd dciudies cacdaingud diaoge monfy g ucad
to calculate a hagge anong at | east two val ues _of t.he sequence of
Va2 (b sgsheg

spectral til OinsBTHE LY CEHPS Hidh &Y JnEEYF fameragiong he
inactive 3pffAEoRARANC HRtep] détidldetwheer kd@&ishvier ddsaiRon fande Basedin

on the cal cul ated change, whether to transmt a description for the

frame. this method, deciding whether to transmit a description for the frame is based on the
calculated change.
[0008] A computer program product according to anether configuration includes a
computer-readable medium. This medium includes code for causing at least one
computer to generate a sequence of spectral tilt values that is based on a plurality of
inactive frames of the speech signal. This medium includes code for causing at least
one computer 1o calculate a change among at least two values of the sequence of
spectral tilt values; and code for causing at least one computer to decide, for an inactive
frame among the plurality of inactive frames, and based on the calculated change,
whether to transmit a description for the frame.
[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



[ 00010] An apparatus for processing a speech signal according to

anot her configuration includes neans for generating a sequence of
spectral tilt values that is based on a plurality of inactive franes
of the speech signal. This apparatus includes nmeans for calculating a
change anong at |east two val ues of the sequence of spectral tilt

val ues; ama re®OBIH0r deci ding, for an inactive franme @200MU$200M874895
plurality of inactive franes, and based on the cal cul ated change,
whether to transnit a description for tBe frane. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 00011] FIGURE | A shows a flowchart of a nethod MLOO
according to a configuration. [00012] FI GURE 1B shows a bl ock di agram
of an appar@itme axpog the Pbrdith @it ivaciive dimegueid ibayed JrodT1ScutaRRNES
shows a flo i taf i 01 of nmethod MLOO. [00014]

FI GURE 1D sﬁ%ém*@&?ﬁf%%ﬂ*%?%éﬁﬁ% g‘%?ﬁah%l enentation AL01 of

appar at us ADD010][ A8@HHratEs BuREocEssetrovepeechizignekacdo@grgamandthervonfiguration
i npl ementation 132 of snoother 130. [00016] FI 3.sho a

1 ustrat vESBeEBedns FraRnORi MR A gITer &° repvEb o, Lot Sabsed pas
of consecut pugility aMBRctdfe RaBREECNe SheRalsi@WEr ThismpalaQQddlidds| fdRE 16
shows a bl ock diagram of an inplenentation 142 of cal cul ator 140.
1000181 FI GaElsingrotenge pnowkatdeasy tamvelncsapl thamseuiras oft sreeral 43t wiues;

conpar at or %r@ﬂmi@%qg%géc &ih 81? m?fgg%sfr%np lagjgk%ﬁﬂ ﬁﬁﬂ%)(gf Afctive frames

i mpl ement at ccl)rrp ir at 0002 RE 7A shows a bl ock
di agram of anl basgl @ntbatadtuletad Alld2e,of hedpp &r EingmitIBscrjBi00 &irth¢-fr@URE 7B
shows an exanple in which several different transmt indications are
conbined into a conposite transmt indication. [00022] FI GURE 8A
shows a source code |i StBRIEK PESERIETION ONTHRIDRAOVWENGRat nay be

execut ed to[(l%%”]o%%ﬁglii rlrgl Elrlga\ﬂl?bt ailt iﬂ%r\!vc?lgrt rrgtl I‘:10Cln‘i!}f/lq-o%oIMIOO according to a
configuration.
[00012] FIGURE 1B shows a block diagram of an apparatus A100 according to a
configuration.
[00013] FIGURE 1C shows a flowchart of an implementation M101 of method M100.
[00014] FIGURE 1D shows a block diagram of an implementation A101 of apparatus
A100.
[00015] FIGURE 2 shows a block diagram of an implementation 132 of smoother 130.
[00016] FIGURE 3 shows an illustrative example in which each circle represents one
of a series of consecutive frames of a speech signal over time.
[00017] FIGURE 4 shows a block diagram of an implementation 142 of calculator 140.
[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 ¢xample 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.



[ 00023] FI GURE 8B shows a source code listing for a set of

I nstructions that may be executed to perform another inplenentation
of nmethod MLOO. 4 [00024] FIGURE 9 shows a flowchart of a nethod
that conprises a conbination of nethod MLO1 and a net hod of speech
encodi ng. 1000251 FI GURE 10 shows a bl ock di agram of an appar at us

t hat conpwmigmssmeenbi nati on of apparatus Al0l and a speTais2@nopees .
[ 00026] FI GURE 11A shows a flowchart of an inplenentation MO0 of
met hod MLOO. [00027] FI GURE 11B shows 4 flowchart of an

I npl ement ati on A200 of apparatus A100. [00028] FI GURE 12A shows a
flowmchart of an inplenentation ML10 of nethod MLO1. [00029] FI GURE
12B shows aldPPBAcRETURDP dwwis mpflewdnrtafi omelpd chéfcompiineda Kpmbination of

method M101 and a method of speech encoding.

[00025] FIGURE 10 shows a block diagram of an apparatus that comprises a
combination of apparatus A101 and a speech encoder.

[00026] FIGURE 11A shows a flowchart of an implementation M200 of method
M100.

[00027] FIGURE 11B shows a flowchart of an implementation A200 of apparatus
A100.

[00028] FIGURE 12A shows a flowchart of an implementation M110 of method
M101.

[00029] FIGURE 12B shows a flowchart of an implementation M210 of method
M200.

[00030] FIGURE 12C shows a flowchart of an implementation M120 of method
MI101.

[00031] FIGURE 12D shows a flowchart of an implementation M220 of method
M200.

[00032] FIGURES 13A and 13B show examples of a smoothed spectral tilt contour
without and with application of a hangover, respectively.

[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
gencrator 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 fransmit indication

control circuit 70.



[ 00030] FIGURE 12C shows a flowchart of an inplenmentation ML20 of

met hod MLO1. [00031] FIGURE 12D shows a flowchart of an

I npl enment ati on M220 of net hod M200. [00032] FI GURES 13A and 13B show
exanpl es of a snoothed spectral tilt contour without and with
application of a hangover, respectively. [00033] FIGURE 14 shows a
source cos toogbismg for a set of instructions that nay Rog/Ezec0tsos t O
performa further inplenentation of nmethod MLOO. [00034] FI GURE 15
shows a bl ock di agram of an exanple of & hangover logic circuit.

[ 00035] FI GURE 16A shows a bl ock diagram of an inplenmentation 134 of
snoot her 132. [00036] FlI GURE 16B shows a bl ock di agram of an

i npl enent at {084 1 381 @R E ABBshews 4 Blpck fpersryf an icgkmenianos A ohe! epranasirr
di agram of o exanple 62 of a control signal generator 60 configured
to generate an update control signal based on a prediction gain.

[ 00038] FI QB2 7BIEMBL0ahdloe blodk dgigeam of omnexaepdnill ef Hdondiol ciontitr &

signal generator 62 that is confiqured.to apply a over. .[00039]
P GURe 16 SO A5t Rt SuimAcoPhan sarg) ShEREAE P B g bR T
si gnal genefabs] BHEITRBL1aheRs hR6hdESdNMHAL I 2 k@WIfGnstiutGdtistthf Znay be
[ 00040] FI GURE 19A shows a bl ock di agram of one exa(r)rpl e 72 of

transmt i necewted sy edirthgr inpicmengtion of method M100.

DETAILED DESCRIPTION
[00044] Configurations described herein include systems, methods, and apparatus for
detecting a change in a speech signal. For example, configurations are disclosed for
detecting a change during an inactive period of the signal and, based on such detection,
initiating an update to a description of the signal. These configurations are typically
intended for use in packet-switched networks (for example, wired and/or wireless
networks arranged to carry voice transmissions according to protocols such as Voice
over IP or VoIP), although use in circuit-switched networks is also expressly
contemplated and hereby disclosed.
[00045) Unless expressly limited by its context, the term “calculating” is used herein to
indicate any of its ordinary meanings, such as computing, evaluating, smoothing, and
selecting from a plurality of values. Where the term “comprising” 1s used in the present
description and claims, it does not exclude other elements or operations. The term “A is
based on B” is used to indicate any of its ordinary meanings, including the cases (i) “A
is based on at least B” and (i) “A is equal to B” (if appropriate in the particular
context).
[00046] An encoder practicing DTX may be configured to drop (or “blank”) most
inactive frames according to a blanking scheme. One example of a blanking scheme
issues updates to the silence description at regular intervals (for example, once every
16" or 32™ consccutive inactive frame). Other blanking schemes (also called “smart
blanking” schemes) are configured to 1ssue 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



[ 00041] FI GURE 19B shows a bl ock di agram of an inplenmentation 156 of
conparator 152. [00042] FIGURE 20 shows a bl ock di agram of one
exanple 82 of a control circuit 80 configured to generate an update
control signal and to gate a SID transmt indication. [00043] FlIGURE
21 shows a source code listing for a set of instructions that nay be
execut ed wm pegHwpsm a further inplementation of nethod Adidis20RleTdbi ED
DESCRI PTI ON [ 00044] Configurations described herein include systens,
met hods, and apparatus for detecting a €hange in a speech signal. For
exanpl e, configurations are disclosed for detecting a change during
an inactive period of the signal and, based on such detection,
initiating @icpiatrsodes as deigcvalyss). o ldpugthbagkigeval noTigeigea street (“street
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scheme that is configured to detect a change in frame energy and/or a change in a
spectral characteristic of the speech signal, such as a difference between line spectral
pair vectors.,

[00049] FIGURE 1A shows a flowchart of a method M100 according to a general
configuration. Based on a plurality of inactive frames of a speech signal, task T200
generates a sequence of spectral tilt values. Task T400 calculates a change within the
sequence of spectral tilt values (e.g., a change among at least two values of the
sequence). For an inactive frame of the speech signal, task T500 decides whether to
transmit a description for the frame, wherein the decision is based on the calculated
change. For example, the decision whether to transmit a description may be bascd on a
relation between (A) a magnitude of the calculated change and (B) a threshold value.
[00050] In a typical implementation of method M100, each among the sequence of
spectral tilt values is based on a spectral tilt of a corresponding inactive frame. The
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



(typically encoded as gain values). Al though background noise in a
street ("street noise") may have an energy distribution over tine
that is simlar to that of background noise in a crowded space
("babbl e noise"), for exanple, these two types of noise will usually
be perceived very differently. A blanking scheme that fails to

di sti ngui so heswwen perceptual ly different types of noirsEe/UsRN7ATISES
rise to audible artifacts at the decoder. Because active franes al so
i ncl ude the background noi se, for exanplfe, an audible discontinuity
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sequence ofhégﬁptral tilt values are usually arranged to be
sequential in time, such that successive values of the sequence
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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 nethod MLOO. For
exanpl e, such task 8 or tasks may be inplenented as

machi ne- execut abl e code to be executed by a programmabl e array such
as a processor. The tasks of method MLOO may al so be perfornmed by
nore than one such array. In these or other inplenentations, the

t asks maywaezopgodenszned within a device for wrel ess comurise@tionsss
such as a cellular tel ephone or other device having such

communi cations capability. Such a devicé may be configured to
comunicate with circuit-sw tched and/ or packet-sw tched networks
(e.g., using one or nore protocols such as Vol P). For exanple, such a
devi ce may 9nédskedendzrbe i implgmaniedc eh fhaghinedxeviabia sads to difc sErsttedcby vl
frames and h e SITEH

machi ne-r ea@ggﬁ temﬁ(}/%E egg%%%e%‘iiyﬁ%ﬁ%gﬁpt}lthgﬁ 5pr ogrrg%h%?(l)vcliluogt m?%_agl:]SP ,be
one or nor epafiacs bpmage timading ssoichrras th dks, of dthehingenodnkedions, the tasks

nonvol atil e nmenory cards, .sem conduct or .menory chips,. etc.). [000
In a typi ca’inafégglgeééfrf‘?)‘ﬁ “Bém}rét(%é’ﬂ’el\ﬁoﬁd‘,”%%?g %61%5%18 Sat %Sv%r"eﬁ'ﬁﬁf
sequence of te%ﬁﬂ&{eﬁﬁf' othdrldevi¢@hixdtp Geihedoair@chiBYiohaedpadiBB0 $@hcadsieahsy

a series of changes based on successive pairs of the spectral tilt
1

val ues, andbg egiigysgQo]ammitoyEh cipet-guliched aaf/or paskgbsvitdep dererks

a series of,t ] IS n I k :
Sl by ek AR In BBy SRIRER A PO BIEAES iy
paral l el , sinchid¢ Rat circuspeainfighretlitb tiransthitiencoddd actoerfraspondi ABs. Method

cal Ul o o0 R P LB AR A P e

initializatp@arapepioddctOfe.cQnhe0dr MBfcddtd a@tdgy enddiaAb®s) as dibksi $lagd 8Oother
possible to inplement method MLQO such that task T200 generates a
spectral tiPenvphfilgameraary cprds REEPRONGUGHARCTBAY CPIDS AL ve frame (e.g.,

for every sgppg H{?E@%g%@@m@%ﬁb&mm tiagkr40QRrdtss RRF fRIEBRELES

frequently or less | than task T200 (e.g., for every second
or third itefspecton tidif valees lgea@©) by 4388/ 100 daichictlngta seaskofTgROggdssbased on

performed as frequentl | ess_frequently . than T400 (e.q....for
every seconﬂJCS?SS&ﬁipraHS ?6{ gé%?‘?egﬁalo@?% 3@%5’1%86 > F%@%é?ﬁteﬁo&%ﬁ?@%fgngs of
sho¥vs a bl oetangdésagrRAbah aadBrigdgfarakmi dedi@iana]geemszlﬂggtatiomomemeﬁm as an
configuration. Sequence gener at 120_is. configur tQo generate a

sequence of ORgPERE PIRress; id Wélfsuggorq gk T% H%@@oseﬁﬁl?%o‘b%g%f?ﬁ?lysw that a

i nactive frgega.10fi 3aRP8RE N &rESfindidgO¢al &XALPLiRingS AAY @RAGENID SBEMLR Tare
120 may be configured to performan inplenentation of task T200 as

di scl osed heemsrated ol cedhatiwactivadiane efnthe gipeedh signelalo @ossibly ciaigen
among at | e%?ttialtz nvférfﬁﬁsoioﬁmetop%%&g %ﬁ%ﬁ&eefrg&gﬁ 1% ¥sra"?%0 Oédslsﬁ)levtﬁlii’h%fement
careul i or may I to per m an

For exanpl e, 1 e configure
i mpl ement at trethod M1 G5 kuch408: task @Gk basedeshe s@ictral o wplae d¢so frelibéhtiysthan

configured to decide whether tpo transmt a description for a .
i nact igve sefffEhEnasHve Hrams @ch‘%Eieﬁ%{lS,ec‘?/%le?re&ﬁ%téﬁ%“@e@iwé‘i %ﬁt {;@k H49% 48
9 on the Cab&‘%rﬁfe@dsﬁ g8y belcth ﬁrecﬁ?x@ntgr t?% Akl PR IMNEBNeveY) scBond or third

magni tude of the cal cul ated change an a threshol d value). For

exanmpl e, coitpratien of taslk J2Re) apdo suehi thefrtatk TP0srreslprmethas frequently or less
i | tati T dj i . .
| nplement hggheﬁt%@g Kask 1980 ge;g.b;&g%%g@&on& b4k ilfhuBn bYRLERA00)

appl i cation, I ment at'| ratus A I's arranged
process a sgOSTic EIGIREpES tshaks wi ockv diagmsr afhdn pppatetoe Aol 09eaccadingfto a

transmt decisions based on,the sequence 0005, The vari ous
L anomt s of S tanb A Rite Seavgt S raaaN gor e ashbr i veanenss of
hardwar e, sgfdcuarig: vand/tef: if bdssas e pllddity bbindearEFhnsddiof akp&ch ignilh&or
i nt ended application. For exanple, an¥ of these elenents ma

®

be |
i npl ement ed SRR SRR ERICEPTALA) BAY @P%ﬁgjlé?de@:i)eﬁfﬁynt%m@%m’?ﬁ%?n 8f
even all, of,kheps £l KBNS HERMn DeCAIBRAETERS 8d WA tCSMUE ALHAYe

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



10 [00060] Task T200 rmay be inplenented to include a task T300 that
snoot hes a sequence of spectral tilt values. A typical inplenentation
of task T300 is configured to filter a sequence of spectral tilt

val ues according to an autoregressive nodel, such as an infinite

i mpul se response (IIR) filter. A particular exanple of task T300
perforns webobisomi ng first-order IR filtering operatPCerust@m7/074895
cal cul ate each val ue of the snoot hed seguence y as a wei ghted average
of a current value of an input sequence”of spectral tilt values x and
a previous value of the snpothed sequence y: y[n] = (14) 11+ (1- a)y[n
-1],(1) where n denotes a sequential index. Dependi ng upon the
desired degerethestlcslsisdtchingg, (cgaion af rglation babtwesy (et Bagiindg of the dakyintal
to 1. Gener N f f S t

exanpl e, gaﬁlr?h%/%% 0 gtﬁr}%l%ﬁ%\@)aemg' \@fﬁ%@ﬁe’g%lg%?&? 6{%%%%58&&%%?@{0
from 0. 15) pefodmbn(@pletmenfatisy) of thsk BINS apdisciosed larciex knptypicak dpplication, an
sequence x js a series of value f.the first reflection coeffici

o, and gai PN GESGod Hetprus/l Doiscetanesl R Pisgrese: HOTeer o B
shows a fl| owgharhd gfodace 4 PleERitRcMbALbAE] FRtHRQEUMAR) in which
task T200 is inplemented as task T300. FIG | D shows a_ bl ock diagram
of an inpl emﬂ%t Tom vatious stemegpparht peaaO0AL M0 R Ihes Baplgreed i any

generator 120 4:s, i i Gh 4 onfi.qur
et for m an i feloBUCRERLEE, &ufhe BRI el W R e e
bl ock di agrmmandéd appdicaticanifee eafimple, anypdfehesmtchinats 132 bofmyamentbdrs one

130. Smoother 132 includes a first nmultiplier arran to ly a
gain fact Oror@lgeta(sraﬁgyg)gpr%@ﬁ : \%yuthOﬁrﬁFor&ortqggn glhg"ﬁﬁh%ssﬁﬁgp ats gy be
spectral tijmplMadid@s iwithirb €60 Reneblrital Phri @ffaydr I 8AGL ANt DragPP VrrdysQ@iaf be
factor 020 to the previous val ue yé.n-l of the smpot hed sequence of
spectral tieplgaeniekwithia onsoamEe Chips (HOR S1amPle (v HEh e ciPse Areluhng Byepr
arranged t o, gHt gty Y tABoSU ANt BLaTMRRr AMAGHS, alkd LERYDIGRented
desirabl e (lg. g., l‘ﬁ%r s%ggi?qei tyﬁ} for g%% n ? ctor 010 t%’%ave a pvaI ?Jnee a
as descri bets arovemard hompftensdpge aroys awigrdFB0ed &ndxdouie @i ¢r Mmatst sats or
020 to have the value (1 .- a). | ne partigcular exanple, the
sequence x 1aueriEot Guhisrovatise s PreBRhisCy Pl BP Ry ost f pr g
/co, gain fmeidleddlls hag bt vepiembnted Ouithin the samPQichtcoinptier oldithgiadrs) The
factor 020 has the value_ 0.8 (zero point eight). As noted abqve, .
smoot her 1372108y ARINGTHHPE ABREES Noﬁﬁp%@&ﬁﬁ?ﬂa@qdowﬁw ﬁéﬂmﬁ&%@, wircless
software, apghQlnitddomvatnt hat a Tel@emedicphddeallre oftRf Uged NMaongeduch
application. [00062] Alternatively or additional I%, task T300 may be
confi gured twnwahicuicas sapebitiy.udSush a fryvicenpay he dosbgjeh te conmypisete rvath
tilt values_ y by rm QL 1 r.agi
nt ear at i ng il SR ERGE STLBp e BB BBl (ol uBEGRILE thors grofpcols
spectral tikichwaMei®). ¥Fof exampie,tsheh & dstitd maf inpkrié aspeenly eacodam@nfipngd to
operation on the uence. X). .In an alternative inplenentation of
mot hod MLOOITBRt SERTEITINg 48 e P3oTIEs O BREPHEIERIT TR CocpHpas andor
sequence X @%%Qtrﬁ%oﬁﬁ%@edﬁ@‘ﬂaﬁﬂnﬁ‘é%oﬁg@am%Iame§!1&{3181%. afinite
i mpul se resFonse IR) Tilter. In a further alternative
i mpl ement at [A85%f Ome charaplvede paregstier PADS: vaue WAy bguseddo iruieste thespeaiel
sequence X C i t . j NpVENGLAVEE A0 flﬁﬁ%) t
nodel . Sim ﬁgrcﬁ;g és.cl%ll@eoﬁ hfglrIa %%Q%g{lﬁg%gﬁngf]gﬁteh’f eé‘aa@ %n&lcnt egr at eor? a(r)c?
ot her | owpadsscfibdd belos utdsk aR208mmésl Be arraniiRofreédier 3 sepriitegal gectd tilt
produce a S@ﬁﬁésh rgmva%l)t gr t%%(s 89 a?ell’]rgcterv}?rogerdurrg? Ssch! agpaurg‘le%%cli lcj)?gpeech encoding.
Alternatively, task T200 may be implemented to include a task T210 that is configured
to calculate such values as described below. Likewise, sequence generator 120 may be
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.



[ 00063] Method MLOO is typically inplenmented such that each val ue of
t he sequence of spectral tilt values x that is snoothed in task T300
corresponds to one of a plurality of successive franmes of the speech
signal. Simlarly, apparatus A100 is typically inplenented such that
each val ue of the sequence x that is snpothed by snoother 130

corresponsg toos/oles2of a plurality of successive franmes RfT/usher79psexh

signal. It is noted that these successive franmes need not be
consecutive, as described in nore detail9 bel ow [ 00064] A speech
signal will typically contain active frames as well as inactive

frames. However, the distribution of energy during an_active frame is

likely to bB0BEY basknk29q ynay obe Feplemanted e rinelhdm at e Babk ghasusmpothes a
noi se, suc hseg{]é}{cﬁ gﬁg[;eg?gfdggf\téme@uw Er}rzgic}’tlailrﬁbﬁr’ Jnrta‘?fgh%?rtds}( G3b6 ?s@ﬁﬁ@ﬁz@d to

unlikely to provide Tre I nf or mat 1 on about anges in
background fibérseseqidnee ef speetralitilt vadues becoddisg teady aitdrogresdine medphenclieanin

hactive 1 ranatS e Ras BT RUCD Y SRS el SERREISR s he

correspond folloSAgCassbrer (IRN&htiivMe dpdrittoie® tdallataregcnodlue onsies shbstked
in the speech signal. [00065] To illustrate this principle, FlGURE 3
shows an ex$HIHEIEE Vs Ry Sgnteheisrage of paur ey valis of an giat Hugncs of spestraftilt

consecut i veyfianesdafréiSRERER ot HlMoofNE keduei® y: O 1 ¢l es whi ch
represent inactive frames are each marked with t'he i ndex nunber of

the correspondi ng val ue in plhé=gseglefcec)oizshectral {(Iti It val ues x. In
this exanple, values 74 and 7.5.a(5€e onsecutive in the sequencge.

X

c

Al t hough t h&heRdcdengiss £ sadreatialn GPSRYBH HPILhE asiipg| degise ph smpefhing.

ar e successpyg ridiorl NRay RBRCHAYSla8RFHom DRSY. fﬁ&eﬁﬁ?ﬁéa% fdioPY s Rvark nef
active franes and therefore are not consecutive to each other.

[ 00066] Met asateMban 0:6ayFob exammapgudfagiors mak deve asucrRoorapgced ftass 0dripy
spectral ti \Y c . , nd; £ Q.1 nact.i :
rames. At SRR (G300 bub PRhieFAE FERBARL, BhBRFLLES srishet
anong a sequdnsefdic Sipaeflealontcbtfficieal Yemdaain fastpomdaste vdlide 0.8 (zero point
consecutive fra n t hose _val ues that correspo to dnactjyv .
Franes. For "amioWRE | ahaifs § ROV EiaRiar B g ion Mg iaskiioo in
configured 4Qichah®kCt209M8¢hpRinchicd bs ¥ak U880.C PIEG CHP QRSN blok dRakdm ¥Lan
frames (and/or to reject values corresponding to active franes) based

on a voi ce Herlpmertgtiqondil®dt poreppaEesisy &d 09 r smvdidy sequenen Esagptor 5120 is
met hod of s J i : [ AL j :

descri bed barBarerBoabs T prfer, FaLAhER Eehitthiat HRieREhh R iiphhelatth 8F
such that stmsloTB@r. 130 receives only spectral tilt values of sequence
X that corr d i nactive franes. Alternatively, .snoother 0

be. 1 mpl enenBo]o FLEPRER oS o LRt e netl Rcs ap C g5 R epmiereripon 157
val ues corrgspassthég1300 S@BsEEULIN trchudadre Sirstomliiplifostangal uespiliatgain
correspond to inactive frames. For_exanple, such an inplenentation of

smoot her 136ckyC W toc Bist Swjisredalve xbd| Acihe dpai tse@ienes pt spegirgletilt values; a
corr espondi ' 1 PIESD vaan%/ ' -
correspondi %%o%%mgg?:ﬁ\%é{“ r géres) Bl(se ng%&gp\(/}gimggﬁgg%lﬁéﬁﬁ ialiuﬁ%ﬂncé ?f(;lrlle
recei ved fr empathabempence ndogestral diltmetitesdasodbtaiped hmededgdelagentol; and an
voi ce acti vi detector 110 described bel ow. [00068] Task T400
cal cul at es M SRERAR RGP RRLEIRE WSl Tl PiyPRe Toba BR gl o
spectral ti kdr sudlllitgsfop gaie Tad@ds ytotlask a TR0 a dsaksebadrpbade widstcFd0 to
may be configured to calculate a difference (also called a "delta")

bet ween con&skdePyand for gaia fagton G tonksye misdvadisdd erde 1§ 08¢ BHHEH A PHPEn
expressi on ?dé%@q@eﬁcé e § 0¥ Plueszdfithe FrsY [dtlectiddoRfficidne i’oz,)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, andfor 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



where z denotes the output and b denotes a gain factor. FIGURE 4
shows an inplenmentation 142 of cal cul ator 140 that may be used to
performa particular case of this exanple of task T400 in which b is
equal to one (i.e., according to the first-order FIR high-pass
filtering operation z[n] =y[n] - y[n -1]). Oher inplenentations of
cal cul at owdlzt@s/amsghzor t ask T400 may be configured to amemESsechT489s
filtering operation using a different value of b. For exanple, the
val ue of b may be sel ected according tolla desired frequency response.
For a case in which task T200 is configured to generate a sequence X,
such an inplenentation of task T400 or cal cul ator 142 may be arranged
to cal cul at@eeest ingesing and/ebloipat filsriag opsprienssmdhe seguncg oF sipeqral tilt
x[n]- xX[n - ! : i t.edyd
any conbi na%alh%er% )@?r ﬁﬁ%\?\%ﬁg f&Y g%lfcfr\;\a'l'/a% ﬁg%l}%é g?@%&?ﬁ%@% l?feledrrar{sh d
sui t abl e f ocaltetimagive mmplechentag@pbf owrthiod ivi1(® Go6@{ample, ézsiiatI0Pak wounfigured to
additionallﬁ ttﬁSk T400 rra%(‘ b@ configured to erfgrmo 6.0 shore .
other dif 1 ehsitPE EPHETE R AL ORE "R TRATGANEPE: BaTdeiibise GRe Tmpulse
spectral tijekponsd UEIR) fBKREN 1AS RArdef dIRmenile iingRmpagtod bf tektiodgM 100, task
operation (e.g., applying a_first-order IIR high- 13 pass filter to
t he generat Ew(bs@qwﬁéé')ed tor il HBE WPAUSTEA P AT AEINEgl0a2 H PRICESESSSINE TRAVIREY
change anon g e o

P S R e R S
ot her hi ghpassthel RvgrasEfiRerf (dutkeras conFIRywr R Eidibn udoafigurad do friredusnce
or other distan 0 hange .among two or. more input val ues. [00070
The change %oéﬁﬁ%a‘fa[euﬁ%gile%tgoe{lstwofﬁ 1’%%1}?“ Vealuueg‘ed to indicate a rate I)f
changle of th hmuaaneaioad d\d?(ﬁﬂl[.se:]ppiealgf imaﬁ&bmai sdghhha‘c\ead:hJ%ue &Othe sequence
exanpl e, the_magnitude of z[n] as descri bed above may be used fo ..

i ndi cat e hoW sPaeH! filfeabpet thagls spop e‘iahﬁﬂ%%’(@fcoffﬁﬁ’oﬁ %ﬁ@g}ﬂsaﬁapfv&i%f’f

has ChangedchE&gﬂvgn@amagFitM@ sﬁoléélzﬁesi Qdii[ heingsly, dpskat4B00 Ss typically

typically arranged to Iteratively calculate a series of distances

whose magni imydesenteyush dhat cachy eales off the Regvgeceot thehis ssiwvoten byl seeathou 30
U respect | ue LEATE (DS 900y, 100001 L Task. TR0, dehl. B MIERIEN hoied

transmt a des5cri ption T or ctive segne
wher ei n t hethdethksisotcebsvdaad mend actdercoespoivd] mydestritred én catecdet-l wibvy

task T400. r _exanple, task T500. be .configured to decide, th
o transn ¢ [LQ06ls & Bt oty A bRBIHI PP ar A LLATES o Eas LaFi Sreg.
change w t hpgwt{-esbalsein(ab 8f dnersH@lid bnl WV ENRRE &t KRNy Bfbet AR prihRSDy

may be configured to set a binary flag according to the result of
thi s conpar fostatory ather thpmthe backgpppd 803y, such that energy distribution values from

active frames are unlikely to provide reliable information about changes in the
background noise. Therefore, it may be desirable for the sequence of spectral tilt values
x to include only values that correspond to inactive frames. In such case, the values of
the sequence x may correspond to successive (inactive) frames that are not consecutive
in the speech signal.

[00065] To illustrate this principle, FIGURE 3 shows an example in which each circle
represents one of a series of consecutive frames of a speech signal over time. Circles
which represent inactive frames are each marked with the index number of the
corresponding value in the scquence of spectral tilt values x. In this cxample, values 74
and 75 are consecutive in the sequence. 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



0, otherwi se where the value of the flag p[n] indicates the outcone
of the transmit decision. In this case, a p[n] value of one or

|l ogical TRUE is a positive transmt indication (i.e., a transmt

i ndication having a positive state, a transmt enable indication, an
i ndication of a decision to transmt), indicating that an update to
t he sil ens ehesiorebg2t i on shoul d be transmitted for the OIVIENOO7IOrSHE;
and a p[n] value of zero or logical FALSE is a negative transmtt
indication (i.e., a transmt indicationlbhaving a negative state, a
transmt disable indication, an indication of a decision not to
transmt), indicating that no update to the silence description
shoul d be t apenspeutise Faseest palychepemeluesy i corgspone texigsgive framgs. For

threshol d T has a Nal YeinBlierderfatioh JrOMR 0D HESNR &%ﬁﬁgﬁﬂé@ td”f?e%{ecg%e‘dﬁ‘ﬁchh

to provide greatér senS|t|V|tytto variations in the“generate
sequence of vapsabratponiing tw alaciee, frashds| (anddorb ghiect vialueg sérodsgondinig e avtye

b dt ' ter. ' ti. ft ' t t t
sequence. of TRV 1 § Folgh IBLY Mg onGURRTI G BeDekh EPR ety
wi Il recognbz@etdhdnchdingdr akbiee Batveryidelet@sremsiiat | 00ms abschidedeelowl 00,

task T400 ngy be configured to calculate the change as a magnitude,
accor di ng t P0887lekiewss appasaienA b0 Mg begiriapgidntch 2na jsmogthgt 13¢yqepives
and t hat taﬁﬁﬁ?&@ramyvaﬁescmt &Hf]eeﬂthtafj%&f'e%ptﬁid% RRcdvd fraHe LRt AlRELY,
to the result“of a conparison such as the tollow ng: {1,z[n]>T p[1l7]=
0, ot herw sendshéroBOMIOO beayphsotet do isalotte fiont adonma iseqencteofaspectral tilt
different variation ucﬁaas an. i Ienentat&pn t hat

e 8{;;5* aSIt< T(S)r(? 0t:ut1sv mes, only tHose¢ valu at_correspond to
conpares a Yﬂpeéssﬁ%rlré e 't SORT TRV age r’ragnzi_’ tude oaf1 P o hEP Y of
the cal cul aieeiwehanges (ForJexample, AVl ageinipignintiida of shb@heaal 3 nadyete
changes for the current and previaous franesa, L )

configured to select spectral tilt values corresponding to inactive frames (and/or to reject
values corresponding to active frames) based on a voice activity indication received
from a speech encoder, a method of speech encoding, or a voice activity detector 110 as
described below.

[00068] Task T400 calculates a change among at least two values of the sequence of
spectral tilt values generated by task T200. For example, task T400 may be configured
to calculate a difference (also called a “delta”) between consecutive values of the
smoothed sequence y according to an expression such as the following:

2n) = Y] = byln -1, )

where z denotes the output and b denotes a gain factor. FIGURE 4 shows an
implementation 142 of calculator 140 that may be used to perform a particular case of

this example of task T400 in which b is equal to one (i.e., according to the first-order
FIR high-pass filtering operation z[n]= y[r]—y[n—1]). Other implementations of
calculator 140 and/or task T400 may be configured to apply such a filtering operation
using a different value of 5. For example, the value of 5 may be selected according to a
desired frequency response. For a case in which task T200 is configured to generate a
sequence x, such an implementation of task T400 or calculator 142 may be arranged to

calculate a difference according to an expression such as z[n]=x[s#]—-x[rn-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-



[00073] FIGURE 5 shows a bl ock diagram of an inplenmentation 152 of
conparator 150 that may be used to performan inplenmentation of task
T500. In this exanple, conparator 152 is configured to performthe
transmt decision by calculating the magnitude of the cal cul ated
change and conparing the nagnitude to a threshold value T10. In one
parti cul awceoesib®i2 t he threshold T10 has a val ue of OPET(USe@oPOINt
two). FIGURE 6 shows a bl ock diagram of another inplenentation 154 of
conparator 150 that may be used to perflérm an inpl ementation of task
T500. In this exanple, conparator 154 is configured to conpare a

si gned val ue of the cal cul ated change with positive and negative
threshol d visuditer 1@ thengenppacd ﬁ@&lﬁ@@ﬂnl Qlepifiervisrd calenlpting a distiss|qrj gtber
transmt [

(alternati C&Iaﬁget Erlllgt!;)ln fé%ﬁsl&fﬁpa %Elhr es %ﬁé\}%gueﬁﬁ i7 %ﬁce[%%@ljtq ap ey be
(al ternati vzelpquammd agraeéiffaentldmwifﬁerme@tmmtmbumhmﬂﬁghnass Iélher FIR filter

exanpl e, threshol t e negative

Chr eahol d VERTEE6Y it f ot R LaRpar Sty eTinst 3n M dRe Sierirgmea
to produce ihp& vaare result. However, conparator 154 nmay al so be

i npl enented such that threshold value T20 has a different ma n|

de

t han t hr eshi@0870) allirechrnge palowkaed b dpsk [THO0 gy bg wed tnwdicaie R @ R¥n
of conpar atgr théggmekaﬁecﬁsre fageds gﬁcfrmm \Va‘?uésh@?oP@ia%HI@ttl’f‘éjrnﬁélﬁ‘t%@of A s
cal cul ator 140 as a mag |tude d to compare this magnitude Wt

thr es hol d TdsBeritas ab@ve@l@bbwe$edsmcmd1cmqglimvemuahltbmsp@fralc@hwan@uopf 180
(i.e., |nclud arato 15 nd 154 be i nte n

Conbi nat  or SFRAFEIERE ERief S B ST i BT HE TR Qe i
sui t abl e f ofypichiey iaptefdetd &aﬁhvﬂﬁltdawﬁlatdzla%s R Sikaxces awiiﬂs@%agmtudes

di agram of one inpleneptation A102 of , 15 appar atus g\loo that is

confi gur ed rtearep@at f SR PUERnEtl thpepagtheshrontour glaesherthedramoRasiogh i nput
si gnal x[ n]oo@7 R P4lKCS08 d@&ﬁ&%}%@E@Qdﬂbﬁ%&g&rlﬂtﬂglf&%l19&’{1&’[3 Qéé%%l of
FI GURE 8A shows one exanple of a source code listing for a set

i nst ruct i onthe sheech yaypalpsvheseae e algeibipnds prsed oarmestyicepcacdingychagel ngiutﬁted
el enent s or,9f.he 0 0 :
perform an |n%}f1( &4&{ Z%qr(%%%&?qe %%F%%l\ﬂ?ﬁj ﬁrﬁ?g}[rﬁélmugecgc{e &%ﬁ?ﬁ%g trhifdmit
i npl enment at & aessripiont Bsdodnphdnd a rﬁlé@ﬁﬂ)udeajf dhelGilatddcliahgeswizk anipkshold vedue
vari abl e kO_hol ds the spectral V. e for. the curre fra
Uhe vart abl B St toRer PR oF sk i Wt ke Gl Gaiche Hray
snoot hed se@églraq:[%tgfthesrgggﬁdfths%ﬁlf)ar\ysahues y, and flag p holds the
state of the transmt indication. Part 1 perforns task T300 by
calculating a current val ue of tI1|,e [n:] ﬁed sequenc&)y according to
expression (1) above, usi ngp % 2 for gain-factor a. Part 2
performs task T400 by cal cul atl ange anong the current and nost
recent val U%e@fthé bﬁues(sm& @ﬁg pﬁﬁ%tﬁ@aﬁe?s the BEERGHRE! o thclBn SR rd@&ﬁbﬁ?” 1 aﬁs
above, using a value of one Tor ‘gain factor b. Part perfornms task
T500 by set ¢dsaga ohd Ydlegop one ovdetiiery TRIVE He ar pasitive tcﬁnsmltcméip@trqnsﬁﬁ,
bet ween the e r J,

b oshol d varnapaESi ARG B sl SRR KL afincication of
i nstructi ons dedsiox @s titadnit)} erdédating lthat @e. L@dd,teftﬁ)ltheeﬁtehcd ﬁmtlpt\m fhoahtede
such that the initjal yalue of _the varia rent for

reration | Saatd fos (6 SRR o TReAIA? FUBL GG Bherer REicent AlE s
during the Rég‘ﬁﬂbé)%nirﬁ@rlﬁ&bﬁfbn {1007 Gandit Ctﬁ&%t[o‘%ega\%@\éene%ﬁ% sth@00;
may be configured to calculate a current value of the snoot

sequence of tragsedt diggble indicatjen, gasngdicyiwsed WcﬁthWﬁ@npﬁstﬂdlﬁaﬂlm%@at
of a sequen ,

Vel tes of -t o EhsS AL Ruck bk {5 180 o the BREGH: BRRE. 1n one
snoot hed secguemie thg thlmheivléf hasaa p:ﬂsct off@lueA drﬁwcirhbrcsl&ﬂm egloe maydrdisod to

of the snoot hed sequence may not. exis task T300 cal cul.ates . a
provz%c gre Cl.ltcr SCHSI’E}/VITY tg var?atlons in trhc gcncratcc? sequence 0(1; SpccH‘al%lF valucs,
whilc a higher threshold value may be used to provide greater rejection of transients in

the generated sequence of spectral tilt values.



[ 00078] FI GURE 8B shows anot her exanple of a source code listing for
a set of instructions that nmay be executed by a programrabl e array of
| ogic elenents or other state nmachine (e.g., a processor) to perform
an inplenentation of nethod MLO1l that includes an inplenmentation T310
of task T300 as well as inplenmentations of tasks T400 and T500. In
t hi s exanm@2008/65k42T310 i ncl udes an initialization operrIIViEnIUTRALE95
uses a variable Y VALID to indicate whether the set of instructions
has been called before and thus whetherl4he val ue stored in the
variable y_current is valid. In this case, the calling routine (e.g.,
a larger procedure such as a nethod of speech encodi ng) would be
confi gured t0807H; Ppajof skilk nethg grtywillorecagnizg they inganalfogrte, dpple@entalion ph
t he set of t
the val ue oPRbEAHIP S {ogly S8 oRfphlpls UBL AP BLBELL S tnldifhae
execut i ng farcotdie thianskpressie) such hethe féllowing:i able y_current is
initialized to the current val ue f tﬂg % r'abﬁe kO. [00079] A
silence description (SID) typi caIZ ”"| eHdescri ption of a
spectral enve] ope, of and/ or descr| tiqQn of an enerqy
ohvel ope of ¥ RCHE TIHbERY Gedort G rdis ey A Rwing GhEigsul of o
current i naggm[gya@m&ﬁm&@[}glmoﬁh%m one or nore previous inactive
frames. An SID may al so be called by other nanmes such as "update to
the silence description, " "sil enc?ﬁie krigedr ™ "silence insertion
descriptor,” "confort noise descripto 0.f rABwiseand "confort noise
parameters.” In the particul ar exanpl e of an Enhanced Variabl e Rate
COdeC ( EVROMet@tfdde$00 hag chlsorbet ik dahadiesderd tind (P2 diEreh0 LdriGiovi T sadhiir500,
Enhang%g Vari ab) e Rate dec, Speech Service Options 3, 68, an
70 for W detfishds prenymspiatien fi Es?raw%ﬁaﬁw?%lﬁ@*ﬂ uedp pR AFrascHaEHdS 9
ei ght h-rat S bXhRed oPtteScal&ilattd émgey@el g1garaamag%em§g9§eua@@f Itneﬂ@aaéuzated

predi ction (NELP) coding node, whilé active franmes are encoded
full rate (Qh?dngtﬁ@sthp@nrrtntanﬂéprevmsfl’amaﬁ)e (80 bits 17 per frarre), or

(et or ol PO AT RSB AR L BibElH

spectral env&d dpe ndl@Slﬂsr 52t ito petfome naliplehratatice of aass ef500f laadisregample,
parameters such as fi %ter CPeffI ci ent tff | ection coefchirﬁ%Ptf . i
spectral frEYURAEPRd > LISFOR! 1241, d0 HFEOFR AP ﬁéﬁ%@“(‘iﬁéﬁ%ﬂ Y fdir LR d

spectral fr ﬁrﬁ?ﬁﬂf&b% tkd &‘F&ﬂated BREni:¢ afe Qorﬁl&ﬁiﬁ%rtﬁé maghifu8le (6 ®MSkshold value
cepstral coefficients, or log area ratios e set of coding

par anet er s, Twhi Ehormperberlarexamglsdthashisshold T 1Gbasea yelug of 82 (&0 point two).
typically %ﬁéﬁ%ggs@soag%gif{%g} ggg&@eng fe%e QLEESBRREL r9t8 4B

tabl es or "code a spectra Bhve ope
descri pti onthat tynbans&l qmrfoemtdnymrﬂe‘rgmtitromnnéItagkltTiO@ 28n bihis sexainple,

the particul ar exa RC as descri b i 014-C .
verston 1. 0CHBRER B Ces B IR RIS BEIREY o o Trcr B hanes with
four-bit i n?@@ﬁﬁé&ﬁh%@aﬂv@meﬁwﬁpﬁﬁmmofaﬁ& TROWedpeeiiesn aid io ke ARjokitine

of the spectral envelope and a four-bit i ndex LSPIDX2 into a codebook
for hi gh-f r 8auent{pdication Hehe erlcwsted pleangp dceedipr BaY &lsPBLvVEy, Itqﬁéess than)

particul ar gx id‘%aﬂfeﬁo%r@%g{a{a gﬁté%tfagigﬁ@é%o&géyﬁz &?&ﬁ@ld%ﬁ%erzof?‘%n

descri bed in the docunent 126 ur opean
Tel ecommuni oag BmWIthhrwdmidyaﬂunéﬁZOthﬂBel (aERSthpt iSprhnbgatiA(ntOif rbbflei;@ld value

i o bi -1 o0 HRBXN GPTRRER o 5 Pdel e SBURRE s Popf s safe resut

particul ar exaPéechhpdrdter mw debeihsaeach smeld&m thasheld saluc 1Rd hia
t he docunent_ ETSI TS 126 192 V6.0.0 (ETISI,. Decenber 2004), each
35-bit SI D Hiffreadesesitydefpan tBYCS%ng(V%‘P? TIQHGHidex for each of five

| SF subvect %@74#@9%@&&%&&6&9&&0‘%”8@'ceﬁﬁaﬁ{%%Cfs'opis' RadBRY tb”Fc'cb’iQ@ the

gain value to be applied to the frane (also called a "gain frane"
calculated change from calculator 140 as a magmtude and to compare this magmt‘ude

with threshold T10. As noted above, such implementations of comparator 150 (ie.,
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



[ 00085] Anot her exanpl e of a bl anking schene that nmay be used to
support DTX is configured to issue a positive SID transmt indication
upon detecting that the Itakura distance between the last transmtted
SID and the current inactive frane exceeds a threshold val ue
(alternatively, is not less than a threshold value). A variation of
such a 1woomh&gemeeizs configured to issue a positive S| DCTARRWA0T4895

i ndi cation upon detecting that the Itakura di stance between (A) the

| ast transmtted SID and (B) an average15of the current inactive frane
and the previous inactive frane exceeds a threshold val ue

(alternatively, is not less than a threshold val ueé. The Itakglra
di st ance i s2PRARFBEIM08 thit is penfigurd te PSHEEN HARY oprrateRs slepeibsd phoyeAtd
resi dual e . Mol eN S scheme may be
Found 1 n 1 1O D B G B R R o

Tel ecomuni PAOTINFIGIRIER , 8 Cahewa, onEHexa@plolvéra 30963 .cofloddgag fan 2 set of

i npl ement ati on of t hod 00 o r at onhi i
one. or - mor eGP DTN RrBd- SaFOIIS aan uninc Bl pbReRTHpRRE e bl
desﬁ ri bed adiiﬂv%qaclﬁ(ﬂé (@g.@ﬁmbglpuﬁﬂ 0?9@&&3@6@% bﬂﬁirﬂﬁdm@qumegwfon;dﬁmmhodf
such an inpl enentati on may be configure r m t IDjf any o
its bl anki nﬁn%ﬁ@%?q@§ﬂé%le’é‘e‘§6%‘?“@i#éa&g¥ E%‘ﬁaﬁ‘@ i oo ol b %6%1_’1@»
that frame. El G 1B 850%ahO0RAATPHEVERE 314100 Ahe WGt FRNRX WP &idole
whi ch several different transmt indications are conbined into a
conposi t e tyanswittinitiady belds 8 medt mepent Yabisi fdhe grRowhst waage of epoRa]tilt
As noted abgve, a I e : i i

framss. - For "arprs 19 PTG Be S R FR ARG Ay Raf, 1 ARk B 300
appar at us AdP0alerlatngps oasahyveiué o€ thedinrgthed tshqebnddl O Acdonding ko extpatssioa r{d)

transmt an SID that represents an avera of several ed .
i nactive fr2ifs %gltgﬁew?lfqp}&-%rgw&ﬁ%%‘?fta-tgﬁ% JSP(T_{)&’&?*S éf““’gﬁ’%@é)gy SHediing 2
i nactive fra{ Ree sH6H: @B cRYSH: AVE midB bRt (Al GWIMELE b AGeAlnEd FRa@brdiddR

filtering operation and/or by using a statistical nethod such as
medi an fi |t @r¢xpegssiohi(Dhabess. dsing udeluelios eae &irrginofictor &r sPast 3 peppaes gk

outliers w I |l F devi c 0[O0 £
may be conf frg%(fé’ge %(E)tﬂi %a}{%uﬁ%g {?8 éi%%ﬁh%%‘ghﬂtsﬁ/éaﬁ%@aﬁ%ﬁ ﬁ?)ﬁé tﬂﬁee
energy and sqleditedkchainy ehdpehosisdd ivplue omsngd thrhshobuvalendf D2anke avypheal

those of one or nore previ.ous i.nactive franmes. so that. the resultin

SI D cont ai n& f‘tﬁmaﬁﬁ’ SFt B%tﬁi?i[}mQFaIP ﬁé%cu{eﬂd{é?az'é(s& %'gcg?rre gh fﬂ?g?veoflﬁrg?’?’
in the receglichRRdlthe ihARAORHhe JihBe DMHDESy Chirrédt doERCIUERtWIs €l filke value of
average is calculated may be fixed or, may vary according to, for
exanpl e, a fheasuplde pfovgeatassagrlateg dutng the,pagitus ilsratistich a neasure is
a di stance , dj V.

t aken over f@ggﬂi f* tear% Seéﬁ%gégg(g]eb{faﬁ# ?gt(r}\gélapi%% on% zﬁt‘%@éﬁ% €6§%%§Value
descri bed i of Ge F@9othad exquehaceif spetrekbidlt sddussg; bastrbomumy ageore past values of a

cal cul at ed over the. siXx frames (jncluding the current .fra

over the t wPHF (‘fafr %ﬂ?ﬁ%ﬂa‘ﬂﬁ% Vf"{‘li S di sspt(d/aoﬁcoéleb%rt %@reenp?sﬁé‘%@% W tfz;atai/grE é%tggdj
exceeds a tfgRshelyd Mol naniial vaidat the epothbs stiptndegs Solvbadm, @past value of
t hreshol d value), then the SID includes a spectral descri

tion
aver aged ovée SFW?“FE? )éﬁlggor(cg _ttg:_ szmqoﬁ@dﬁ%gq:e Jr wayuet sy 6&1318 E@SQ galculates
| ocal l'y nongtaft gpﬁ'ﬂg)ﬁ)noo@e@ SRSy !Ish% axtl it G/ déﬁé%r%lzén%%lde% place of a

description averaged over six frames (e.g., the signal is assunmed to
be | ocal | y gesatvabmartlyd resuli miye cpapet iashulT4P0 dragyibd oicalchlatcANfRanged €ans
codec as described in ETSI TS 126 192 V6. 0.0, r.en \ .
SID incIudegwﬁmﬁp?ﬂgyﬂﬁ§eiWawgé?ﬁb%jn og%9§¥%{§iﬁggéélgﬁgggﬁﬁy%éaﬁ%Pﬂ
the sum of $peaticakvdiifbaneeshddeihsspsrtbhit cuntoue it achralieomnnit.t he seven
previ ous frames_or accaording to a d%égance bet ween the ggergy of the

current frahPOZAG amay s deiabif dp tplrq 810 P MygSsYaripblsids e [daBotepree
Met hod MLOO |JmBioR$ thdi P& TRt SFeB WS Moldnpdst tvakks b2AR: k&/RRAMES dnBRr of the

smoothed sequence v. 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]



[ 00090] Task T200 may be arranged to receive the sequence of spectral
tilt values as a sequence of reflection coefficients, such as a
sequence of first or second reflection coefficients. The range of
configurations disclosed herein includes nethods that conprise a
conbi nati on of method MLOO and a nethod of speech encoding (e.g., as
depi ct ed WO F0083URE29) as wel | as speech encodi ng net hodTiFRe07I0MSPRIde
met hod MLOO. [00091] Apparatus A100 nay_be inpl enented such that
sequence generator 120 receives the seqU%nce of spectral tilt val ues
from anot her apparatus, such as a speech encoder. For exanple, a
device or systemthat includes an inplenentation of apparatus A100_.
wil | typi cal§rpessen (nabags ningpdsehiodhe sent vitHs ehthganpubecousife G &Y
to perform an Lbienanplysley GfbrldGirRREE CRafpIENG! whith t%ﬂo'hfldﬁaﬁearranged to
sequence generator 120 nay be arranged to receive the sequence o
spectral ti talculatt sebangs bassbquércelws Mafdndedi-di & veidblectamfigyred Thatore
range of copfiguratio discl os her ein_i Acl. :
compri se o BaBaMean i sEREPvTATHe: AGSES SERLAL ¥Tut ke bt
as depi ct edsdqnertck GURE Al@natisclwel kddisorsiganbihed dDid6 rmsayt beadonfipakd eeavoid

apparatus A100. [00092] Alternativel task T200 may he inplenented
to include BUPHERE TOSIIEVe FEFTHAN Eﬁ’“&?%@’fﬁkﬁefli(fé‘eétféﬁ B%a‘g’ﬁ% f%-aqrey Fige
val ues baseggpnsgo b Wiphi trnsBiit maﬁsﬁ(sﬂé%afvrn?rwegame dthies FRARSGR f%n&@?' In
Task T210 nay be configured, for exanple, to evaluate the spectra

tilt of thesuwhgerat, tevked20ddposoiblya incdudings tagk F30Qhwnyale eondigtpdt 19 visean
f | differ i j Rl =
T1A Shows. 2T P R B8 ValdeAFE el 03 E e BTSSP ARG TGk ipe

i ncl udes suthbsatariableb endntadlidddiereli202 of task T200. Task T210 may al so
be arranged ¢t royi t al cul ated sequence of spectral. tilt

val ues to oﬂW@Fﬁtgﬁi@ﬁﬁfggsﬁﬁWbéPm:?b?@gg&3§ ChiORE L Hﬁﬁagééféﬁﬁbeﬂ
encodi ng. Mashadiold 8t ARy wl e&@ag&i %p%i@ﬁhﬁdbl@ Werhly bh@dgid aiskerdi2 @0 othsr

i npl emented as task T210. [ 0009 11B shows a bl ock di agram of
an i npl enenstate BRChRROG-2of2 B9pRTAD (is PATOM ehaNPicHENgHEY ofmethod MI01 that

|l enent at .0, 122, G, BEAHENGS 1R0% ALY TIRDas SRAURNGRIARARIANO br 122

i ncl udes a ca Ich'i's contigured to cal ate t
sequence of T4fearidBI00t iTh thivedaugde, bak 8d 1@ mchidpd ar iaitiatiyatoh operaton thet uses

franmes of the spee i | .. For exapple, calculator 128 .nma )
confi gur ed ?3“5@5?gﬂﬁ?ﬁﬁﬂﬁﬂﬂwgﬁﬂﬁF%?&%ﬁﬁ%ﬁeﬁ §%“$§%@m%§m&F?{F§§g&Eﬁ"e
herein. Likend b@s afteler 6ot ol idpRavaiabl YA200ent Gakalul. alnothislé8e, Ay
be inplenented in any conbination of hardware, software, and/ar

firmvare thelingrogaaetes stlargmpecedie sid 453t asthediobpsrahcacrdipg) would be
Cal cul at or Ew | 50 t ' | a6 the set of
seqguence of&égictra ggfgﬁggﬁﬁg@ﬂfgfggﬁggggggﬁg%%@ﬁé&#@%dgkﬁ% _ese °

appar at us, susghctass.alfshess bf entodiens dAppanestths tid GduaelyY a¥ 4blhe FALSE

| et o0 sk oS SMBGR BN HRh PR S48y corn

confi gured {sngialigddltatie cArspealdealf thd Jafiable kbhe first reflection
coefficient of a corresponding. frame of .the speech sugnal, The first
reflection EUFPI ¢ eHencerdescrntisne(SUoy Syrienllyyinglires & HaeHEY ey spectral
cal cul ated @g,didje (ffaé IEQmB(ahl/dR(Odesbhiptom off A RQEIBhIGH df & $ame. These
autocorrclation value of the frame),” which has a scalar val ue between
-1 and +1 f descsntipisenapabuderived frdme theatigesnbinagtrvgnirame angl/arfrom png jor gnore
expression, R(1) dengtes the fi u Lr ti 0 fficient.of, th
Frone. (i e, PRYehs PR Ty o Sl BT BE bl A B FRL haat 16
at a | ag of ilendlcaenptseliptasig’ R{iRhced depotiper,t Ielcnes disbrtiantdosaipte] atdooiiort

AT ) NUSNMUIRE T MITR AT .
I npl ement at LPNShah@AKVEdddle IRt THEQYEPAC) QsCtlseiledl B MeSHReieR 36PP2
C.80014-C version 1.0, “Enhanced Variable Rate Codec, Speech Service Options 3, 68,
and 70 for Wideband Spread Spectrum Digital Systems”, SIDs are encoded at eighth-
rate (sixteen bits per frame) using a noise-excited linear prediction (NELP) coding

mode, while active frames are encoded at full rate (171 bits per frame), half rate (80 bits



(1- ki2 )R(O)R(0)2 - R(1) 2 where R(2) denotes the second

autocorrel ation coefficient of the frame (i.e., the value of the
autocorrelation function for the franme at a lag of two sanples). Task
T210 may al so be inplenmented to cal cul ate one or nore reflection
coefficients of a corresponding frane (e.g., the first and/or second
refl ecti owames/bicgizent) based on one or nore ot her par RCETES2H7/0%486H
as one or nore LPC filter coefficients. [00096] The range of

i npl enentations of task 1210 is not limMted to those which cal cul ate
the spectral tilt as a reflection coefficient. Alternatively or

additionally, task 1210 may be configured to performone or nore
ot her spectP%I frgell QaaneTTkhOgbiEs DErolTems o iing sodp-gisaed figpart prpdictn

a frame or {dgiEBSyr g&%@pﬁeﬁﬁérfﬁl(PPCEBWELP@O&E%%H&}JGS may include

cal cul ating a spectr ror each franme as rati o between energy
of a high- fiﬁéq&mnéyspbawél eavwdbp@n@scgspuoﬁ gandrally fckiderem st ob anding Bargmeters

cal cul ation qr%rﬁ%g fgter coe%ﬁg g sile ct1 éfi’ ¢ t%nﬁﬁ/e ggﬁ?l?ﬁff%&g%n%%s éE?F%)ﬂ line

segnent, aFSEvers Prans o’rm(

eval uat i on $peetralipglie SLIMRY, mﬁtﬁitmﬁ:e spcﬁ:ltn@bfr@c{ﬂeﬂgest ﬁSFSpmﬁhﬂttahcetSpbcttraa@airs
t he nunber of zero crossings W|th| n each se uch case,

hi gher nunb@PPYs copsiry F wnﬁggr 253 T§tiRen ’I{% efﬁé e@e%pafaaw@awhwh

amount of hj,ghy,E @%&g’eacax o%@%f Hore LQRAY L typicatial b idlol ragoﬁén@r FOAURALES
of spectral tilt values, task 1210 may be configured to performa

cal cul at i oninbaesertseanding lodapdtblesns “aedebedsi’el ati on funct i on, such as

cal cul at | ”ggol%aﬁ]onyﬂg{lﬁlmgﬁﬂ% GEL! sg)@?&?%B%l@h;:‘é@és%g@t?ond%ﬁﬁ{n @ﬁ@lﬁ%}é‘é%ﬂy

An autocorr o cal
as filter Ofangeffﬂoecbxigbmoc%bfts.c|11e miﬁes;)a_lrtmnaﬂ mmmebf o AVIRL as ﬁﬁcnbsd af

iterations | v uat i [ udes I|t

sone i npl enéﬁ?gfpoﬁ)g? q{bl‘?@ﬁ& IS r"c"(‘}ﬁ P Fetf él’ﬁ aﬁw{ 4% o b
aut ocor r el apji: RjFEL SPEHAC &6 G Belichbokat Bfv-fr&ficHE] iﬁ&ﬂﬁwﬂn [ GHE Shateral
al gorithns of Levinson and/or Durbin for solvi ng such an equati on.

Such an al gmwetomaﬂ%f@awntyn@@al ISPIRK24ntp afcpdebiop ﬁordr@@%frmeew wiqpapken
cal l ed part .lAfﬁgeﬁg}l R%(@

coef fi cPent éﬂheggﬁur - g‘o?par ngr%g &é@?%@}en@@&g%gﬁgﬁg e MR)
process of greeducodsg, as sbtcr‘rbbd URGhéidobernerttoETSI @Betitts 097 00DQB] (Burppean
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speech encoghdigr giin @tdiibe u@t&loma&iﬂg a codebook. Typical lengths of an encrgy cnvelope
description within an SID currently range from five to cight bits. In the particular
example of an EVRC as described in 3GPP2 C.S0014-C v.1.0 referenced above, each
sixteen-bit SID includes an eight-bit energy index FGIDX. In the particular examples
of the AMR speech codec as described in ETSI TS 126 092 V6.0.0 referenced above
and the AMR Wideband speech codec as described in ETSI TS 126 192 V6.0.0

referenced above, each 35-bit SID includes a six-bit energy index.



[ 0001001A speech encoder or nethod of speech encodi ng may be
configured to use values of the autocorrelation function in a coding
operation such as cal cul ati ng paraneters of an LPC nodel (e.g.

filter and/or reflection coefficients). It nmay be desirable for such
a speech encoder or speech encoding nethod to performone or nore
prepr ocessNozpogpspLet i ons on the autocorrel ati on val ues.PCRIIS2eRAMSbE,
the autocorrelation values R(n) nay be spectrally snoothed by
perform ng an operation such as the folﬁgwﬁng: 1. 00003 SO in = 0O;
1?(111)=_1(40,7m2 2, 8000 ) in > 0. In such a context, task 1210 may
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For exanpl eschefnedimyy bigo Be aicdad keppott IXEX.0OhbeuchZ4ample is a method or apparatus
that issues a positive SID transmit indication whenever the number of consecutive
inactive frames that have occurred since the most recent SID transmission reaches
(alternatively, exceeds) a threshold DTX MAX. Typical values for DTX MAX
include 16 and 32. A further example of a blanking scheme issues a positive SID
transmit indication whenever the number of consecutive inactive frames that have
occurred since the most recent active frame reaches (alternatively, exceeds) a threshold.
[00084] Other blanking schemes that may be used to support DTX include schemes
that are configured to issue a positive SID transmit indication upon detecting a change
in the energy and/or spectral envelope descriptions of the speech signal. For example,
such a scheme may be configured to issue a positive SID transmit indication, indicating
a decision to transmit a description for the current inactive frame, upon detecting that a
distance between the spectral envelope descriptions (e.g., the LSF, LSP, ISF, or ISP
vectors) of the frame and of the last transmitted SID exceeds a threshold value
(alternatively, is not less than a threshold value). It may be desirable to filter (e.g.,
smooth) the spectral envelope descriptions before calculating the distances. A variation
of such a scheme is configured to issue a positive SID transmit indication if it also
detects that a distance between the energy envelope descriptions of the current inactive
frame and the last transmitted SID exceeds a threshold value (alternatively, is not less
than a threshold value). A further variation is configured to issue a positive SID
transmit indication if it detects that either of these conditions is satisfied. Other
blanking schemes that may be used include schemes configured to issue a positive SID
transmit indication according to a comparison between a threshold value and a value
such as a mean absolute value of the frame or an energy value of the frame (e.g., a sum
of squares of the samples), which value may be filtered and/or weighted.
[00085] Another example of a blanking scheme that may be used to support DTX is
configured to issue & 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



speech signal outside the frame to which the autocorrelation function
Is currently being applied. In sone cases, the wi ndow ng function

W n]

I's rectangular or triangular. It nmay be desirable to use a

t apered wi ndowi ng function having | ow sanple weights at each end of
the wi ndow, which may help to reduce the effect of conponents outside
t he wi ndowo Jos/iesnpl e, it nmay be desirable to use a ParEBACHBEHC
wi ndow, such as the foll ow ng Hamm ng w ndow function: wn] = where
Ni s the number of sanples 2Rn 0.540. 46 %12. N1 el sewhere -cos, N -1

scheme is configured to issue a positive SID transmit indication upon detecting that the
Itakura distance between (A) the last transmitted SID and (B) an average of the current
inactive frame and the previous inactive frame exceeds a threshold value (alternatively,
is not less than a threshold value). The Itakura distance is a measure of spectral change
based on autocorrelation and residual energy values, and a description of such a scheme
may be found in ITU-T Recommendation G.729 Annex B (International
Telecommunication Union, Geneva, CH, October 1996).

[00086] An implementation of method M100 or apparatus A100 may be combined
with one or more other blanking schemes, such as one or more of those described above.
For example, an apparatus including or performing such an implementation may be
configured to transmit an SID if any of its blanking schemes issues a positive SID
transmit indication for that frame. FIGURE 7B shows one implementation of such an
example in which several different transmit indications are combined into a composite
transmit indication using a logical OR operation.

[00087] As noted above, an SID may be derived from one or more inactive frames.
For example, it may be desirable for a device including apparatus A100 or a procedure
including method M100 to calculate and transmit an SID that represents an average of
several encoded inactive frames rather than to transmit the SID as a single encoded
inactive frame. Such an average may be calculated using an FIR or IIR filtering
operation and/or by using a statistical method such as median filtering, which may
include discarding outliers or replacing outliers with a median value. For example, the
device or procedure may be configured to calculate the SID by statistically smoothing
the energy and spectral envelope descriptions of the current frame with those of one or
more previous inactive frames so that the resulting SID contains gain and frequency
values that have occurred most often in the recent past.

[00088] The number of frames over which the average is calculated may be fixed or
may vary according to, for cxample, a measure of stationarity, One cxample of such a
measure is a distance (e.g., the Itakura distance) between spectral 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



0, in the frame. [ 0001021 Ot her tapered wi ndows that may be used

I ncl ude the Banni ng, Bl ackman, Kaiser, and Bartlett w ndows. The

w ndowed frane s "[n] may be cal cul ated according to an expression
such as the following: s[n] = s[n]wn];0<n < N-1. The wi ndow ng
function need not be symetric, such that one half of the w ndow may
be wei ght & zw$/bweent |y than the other half A hybrid wpodam2e0ap78ds50
be used, such as a Hamm ng-cosi ne wi ndow or a w ndow having two

hal ves of different windows (for exampl® two Hanm ng wi ndows of
different sizes). One or nore other preprocessing operations, such as
perceptual weighting, nmay be performed on the sanple val ues and/ or on
t he wi ndowelp kpa@llye%on@@tlgwy)bygﬂlawserml& ingludee sppeBplcdsgeiption aypiResl
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confi gur ed ¢xaniphc bfidies MR sBhigrbesd obddches described in ETSI TS 126 192 V6.0.0
referenced above, the SID includes a dithering indication whose state is set according to
the sum of spectral distances between the current frame and the seven previous frames
or according to a distance between the energy of the current frame and an average
energy value over past frames.
[00089] Method M100 may be implemented such that task T200 receives the sequence
of spectral tilt values from another process, such as a speech encoding process. For
example, a device or system configured to execute an implementation of method M100
will typically also be configured to perform a method of speech encoding on the speech
signal. A method of speech encoding may include a linear prediction coding (LPC)
analysis, which calculates a set of coefficients that model a sample of a speech signal at
time t as a linear combination of samples of the speech signal at times prior to t. An
LPC analysis performed by a speech encoder of a communications device (e.g., a
cellular telephone) typically has an order of four, six, eight, ten, 12, 16, 20, 24, 28, or
32. For a case in which separate LPC analyses are performed on different frequency
bands of the speech signal, task T200 may be arranged to receive the sequence of
spectral tilt values based on the analysis of a low frequency band {e.g., including
frequencies below 1 kHz) or a midrange frequency band (e.g., including at least
frequencies between 1 and 2 kHz).
[00090] Task T200 may be arranged to receive the sequence of spectral tilt values as a
sequence of reflection coefficients, such as a sequence of first or second reflection
coefficients. The range of configurations disclosed herein includes methods that
comprise a combination of method M100 and a method of speech encoding (e.g., as
depicted in FIGURE 9) as well as speech encoding methods that include method M100.
[00091] Apparatus A100 may be implemented such that sequence generator 120
receives 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



current frane as well as sanples fromone or nore adjacent franes. In
sone cases, the w ndow includes sanples fromthe current frame and

t he adjacent previous and future franmes (e.g., a 5-20-5 w ndow t hat
includes the 5 mlliseconds inmediately before and after a
20-mllisecond frane). In other cases, the w ndow includes sanpl es
from onl ywthwogiassent frame and the adj acent previous PCRAB2(S0YSIS a
10- 20 wi ndow that includes the current 20-m | lisecond frame and the

| ast 10 m|liseconds of the preceding f?rlama). [ 000104] For a case in
whi ch a wi ndowi ng function is applied to the speech signal (e.g., by
task T210 or a speech _encoder. or nethod of speech encoding), the .
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scalar value between or sample values 1 the range o? h‘gr% -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.e., the value of the autocorrelation

function for the frame at a lag of zero).



26 activity indication (VA) as described above. FI GURE 12C shows a
flowchart of an inplenentation ML20 of met hod MLO1 that includes task
T100, and FI GURE 12D shows a flowchart of an inplenentation M20 of
met hod M200 that includes task T100. Task T I 00 may be configured to
classify a frame as active or inactive based on one or nore factors
such as f w0 :20e%t@*ener gy, | ow band energy, high-band e®&TEE2003{24895 al
paraneters (e.g., one or nore LSFs and/gr reflection coefficients),
periodicity, and zero-crossing rate. Fo%zexanple, such cl assification
may include conparing a value of such a characteristic to a fixed or
adaptive threshold val ue, and/or cal cul ating %he magni t ude of a
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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



[ 0001141Exanpl es of nethod MLOO and apparatus A100 incl ude

i npl enentations configured to control updating of the spectral tilt
contour according to the state of an update control signal. Such a
signal may be based on a voice activity indication as descri bed
above. The vari abl e FRAVE ACTI VE shown in FIGURE 14 is one exanpl e of
an updat ewapnos/oledei gnal (specifically, an update di salCa/ER2gIarygs A
hangover logic circuit 50 may be used tg cal cul ate an update control
signal by del aying an active-toinactivettransition in the voice
activity indication. FIGIRE 15 shows an inplenentati on 52 of hangover
logic circuit 50 that is configured to generate an update control,
signal ( spetaefficets yForagrapmplratask ditd B reaysbegrrngured fo e an fpplemgntatigpof
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of spectral e’fﬂr?sﬁloi}éF%tg%@gle% to a distance in tinme between the
correspondi ng inactive frame and the precedi ng active frame. For
exanpl e, sequence generator 120 &{m$moptidsi+80. nay be configured to
suspend the start of updating of the spectral tilt contour after an
active-to- | GRELIY forf MR hifilrBPSRALIA hO sl HilchhiDAPIRYLT2105HE e
an i nplenentation of sequence generator 120 or snoot her 130 nay b€
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control si gpalamet &0 b §PAIUEI .o 2RIt RIcRIPERNE R R iR MR rmal10e
may be conf gure§ to store the current value of x[n] when the update
control si gdesirable fiwi pkh a@petch onapsler etrpsechteneasting mkibed toperforpuine i grpre
t he update control.signal .is |ow ] 00 : B s er

i npl enment at P%R}Of%ém % r?%(t)lf) ﬁs’er&lﬁkt hagfo %?%%IF%@:SR% é%e@i m@ﬁﬁ%@n tg
hangover | ogitecditelfiohtvahRs ax ndemay bbepecattly emodthks bgxarfpingng aalopeeton
two selectors (e.g., multiplexers) that are configured to output

di fferent gsuohasdtfolewimecording to the state of the update control
signal. The first selector outpu ain factor tao be applied to
x[n]. Wien the state of the upda goiogﬁﬁ?’ﬁ’ si gnal "f§%hi gh, this

sel ector outputs the gain fRabtbr g%ﬂﬂﬁd when the state of the
update control signal is low thig s&"° k@), out pu;s>ighe gain factor
F12. The second sel ector outputs the gain factor to be applied to
y[n-1]. Wem the stahexQftadkh®2 Lpdal eheC edtifigatedSiogiaiorinSspatigh , snidetisng or
sel ector outputs the gain factor F20, and when the state of the

updat e cont PHIINiNGFRAPCERENg BRETatOR; o tBe puipsasiclalion yatuss tkordacalcyiaierafues

F22. 1 n one e pletirall M8 fR@fRidraghy Sutbcok@lAH Jaks Ry havBec¥dlshRerally
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{r] to the signal. For example, it may be desirable to zero the



(alternatively, for all i, 1 <j), where j is the order of the LPC
anal ysis and k, indicates the i-th reflection coefficient. [000119]
The degree of coding gain achieved by a speech encoder or nethod of
speech encoding tends to vary fromfrane to frane as the statistics
of the signal change. During a series of inactive frames, however, it
may be expaxtoesiotehert the signal will be relatively statACOER§07HTHSPS
that its statistics will not vary significantly. Thus the value Gc of
a nmeasure of coding gain nmay be expecte%*to remain rel atively
constant even during perceptually significant changes in the
background noi se. [000120] A | arge change in the value Ge of a neasure
of coding g#icAchagna usdgtle fang to wiaick %@@@W@}T@%@n Rustiemis ryeentiusing
a factor ot g h LR : . nQi

ahi on nmy canigh o8 e SRR RARRERLOL N SR G, rAfb b, 1

i s bel ow t h@agetektitdR ohivshabecofwitdaviepdaddon Saviag ¢@v ashpleiwsights at
detector. In such aseha? Iargﬁvcha %g may al so gccur. in the spectra
tilt val ue, cacB&Bd Afthe 3vindqyp syhich @agnelp 4 Ldush the geGt oF BRMPRACHLY QRIS dbr

even if thewnﬁlﬁg/grlf&'@!arﬂﬂiesﬁ n@%fﬂ%&a@ﬁ@f@@& S0 th gAMb i¥ow] QRBL2 Hhe

It may be desirable to inplenent method MLOO to account for changes
i n spect r al falloving Hemingeviadewofiratiet wi t h changes in the value Q of a
nmeasure of coding gain. For exanple, an igplenentation T230 of task

T200 or an inplenmentation T330 ¢f4 t @3&cok may <bec gonf i gured to
enabl e or di sabl e contour "Updat i ng based Mnlt he qgaPitude of a

variation in the value Ge of almeasur® of codi ngJSg&icFe [ 000122] In

sonme cases, the neasure of coding .gain may be calculated in terns of
a coding er wBgre Mg thepupbesohsampldmthefieas G - Eerr . CE £

Li kewi se, t i@oP§R ekt QRGP WLITRY BB £8Y %elgﬁggr)lag%e?mglrl?@gn@l}g, Gflackman,

error, as inh an expression such as G
(al t er nat i vEhiger, it Baklbtt indowsj JThe windowed frame s [n] may be calculated according

to an expression such as the following:
s, [n]=sin]win]; 0<n<N-1.

The windowing function need not be symmetric, such that one half of the window may
be weighted differently than the other half. A hybrid window may also be used, such as
a Hamming-cosine window or a window having two halves of different windows (for
example, two Hamming windows of different sizes). One or more other preprocessing
operations, such as perceptual weighting, may be performed on the sample values
and/or on the windowed values (e.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 5 [f]s,,[i+ m].



31 The measure of coding gain may al so be cal cul ated according to

ot her expressions that, for exanple, also include the product ki.2)
for all i j (alternatively, for all 1 <1 j), or a ratio between Eh,
and Eer" as a factor or term [000123] The neasure of coding gain may
be expressed on a |inear scale or in another domain, such as on a

| ogar i t hnwo Hogbs942Exanpl es of such expressi ons i ncl ud@CrHE2007/074895
followng: Enz'en-1 log-, log , logn(l_ k;2) , log ]J, . The
measure of coding gain is typically evat-Uated for each frame, but may
al so be evaluated less frequently (e.g., for every second or third
frame) and/or over a longer interva over a pair or triplet of

| (e.q.,
Franes) OB As ot Eiipiechme o Argimipt sk ROz Seropfer sityoProotn
configured %eﬂuéﬂc@ ARt GndRERT NG vBLies M Gﬁf&%%&}fdet@ RRGGE Bmck | ITh sGONEAYS

when the val ue Ge changes by nore than a threshold anmount
(al t er nat i veakthod BY108arr appystus WA anayHreestioel Qrioeaite) arf indigptgomeof the level

i nactive fr .10 I.h e 0 rilcul i
configured oVO(]i‘iI esagt)lflgy @p%%"%‘?%é‘%ﬁ?rﬁg Séénel%gf ﬁ(lé)& g%%rrﬁéotﬁord %ﬁ@%ecﬁég&{/dﬁ e
of the predFatdxamp@asuehahantesiobyalmeablet hatoide Z@ivith ifidicariohTiengy keavie ohes
inactive frame to the current jnactive frape. An inplenentation_of .
task T230 ofoTFALR bm@ovm?% flagrliogt e ﬂ&ﬂ%%%ﬁﬂgr AAGEVERdipg Fome i
extend such,@ivsabldafiget 0 one or nore subsequent franmes. A further

i mpl enentation of task T230 or task T330 nmay al so be configured to.
appl y a hanf80H6] Aordieswictigitn indication magrvcfusethioaeanirobars prasetipnd smoothing

descri bed G WM f {0. . .
may be des ?%r%g%?%é(?oﬁ?rn%\lé\{ghghEh%a‘%%%%gﬁ\ﬁlépl,@%ﬁ ?no&lgfg%g%d tP [ggggr%ﬁ%%ésﬁn
in a spectrafa fmbdthebspecul tithaiueaien associpahdidg wactive frang esd/omtotphevent
value Q of a neasure of codin i uch as one of the exapples
desor i bed abivEnon ebe Saanst el LS Rl Sy e it B hred 1 gne
include a cg{&hreahmgkgéla&mﬁﬁae&aﬁr@&qsﬁﬁ i€ eotifigattded chArdeng edoe taRmooth a
update control signhal whose state is based on the magnitude of a

variation i¥peetit B el elyrl g vpiceroBuRE ndration dycaiesha dhe aparipenaies
one Sxa! <49 of O e AO0RLBRR 6L 160 EPTLIAL 13:008h o i
exanpl e of wogineaite 8isgoathedapentat Git \Gliesdrown, omofEvBIRE @ 7Bcept wr ggject a
Ipﬁrrjlt Ie?‘rgln? ;.t Fe%ﬁ{;r%.lrtﬁt V%E,lgee, a\{:g'clerﬁlgot]:) th(? I;"E%%Q %!F% c-lc-)?"r%splo%dg'g Zr%ic%%cti\eirt]y detection.
FIGURE 12A shows a flowchart of an implementation M110 of method MI101 that
includes such an implementation T320 of task T300.
[000107] A voice activity indication may be used to control an operation of calculation
task T210. For example, the voice activity indication may be used to allow generation
of a spectral tilt for a corresponding inactive frame and/or to prevent generation of a
spectral tilt for a corresponding active frame. In one such example, a processor is
configured to control task T210 to calculate a spectral tilt only if the voice activity
indication indicates that the current frame is an inactive frame. Alternatively, task T210
may be configured to include a decision of whether to generate a spectral tilt for a given
frame, or may be configured to control its input (e.g., to accept or reject a frame) and/or
its output (c.g., whether to issuc a spectral tilt valuc), 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



32 snoot her 134 or 136 nmay include an inplenentation of control

signal generator 60 in place of, or in addition to, a circuit that is
configured to delay an active-to-inactive transition in a voice
activity indication. For exanple, such an inplenentation may include
a control signal generator 66 as shown in FIGURE 18, which conbines

t he oper awomgs/ic941angover logic circuit 62 and contr olPCITHAKT/074895
generator 64. [000126] An |nplenentat|oné¥ met hod MLOO nay be
configured to control generation of a transmt indication
according to a change in the value of a neasure of coding gai n. For
exanpl e, an inmplenmentation of method MLOO

|
i npl enent at ¥EIHANdiGERN TXAE) fhdesciled DRy g FéHI Eo &?W &y figvehagRfeen

of zero if hgeNaliRnOl1bhorTRARY B110f HANNBRISRI8K (808, andt FREURE 12D
prediction in) changes by nore than a threshol d anount

(alternati v@loyvs bflowohar] ef en timakementakipe MG obmsthed) MEP thagriaciudes task
tive f
nactive, {1k AR0 N AL O0E L o k8 B EPPARNB B o

T500 that i sn&ommngf:&mbrh cguenablfell-band bsadpy, eloqdmd adnixpy, difgha;)apd)smbngy,e

SID transm t 3glcatlon ccordlngtot | de of g@\zarlatlo
the predi Ct $RSRT) AP RMEESS (o PR FrP At slicst Caehigienrgopeedicity,

configured 1 AisabiEndRNe il kmat, s@clpélﬁéslﬁc‘éﬁoﬂn@y ilcRIAs Rbfaparing a value
indi cation unless the prediction gain changes by |ess than

(al ternativel suchbychmctwﬁ@ ta pefred 1 Rt gheeshald eluey @qurrélcwaévgém
i nactive fr e t e I
exanple, t hlglqg %ug% k?(lg?’ ugl tlhg Q%E%SO\%%M %on%lrr?1 tPHQP (ggﬁfgp%p?a gﬁhﬁj}é { he
transmt i nduffemn@hetwam hvm petudspomntad magniauetti dfiachifferenar beagecmmn value and a
alternative to. controII| dat i of .a .spe i.lt. contour,
[0001271An TUBISREHREDI2BH g%?‘g%‘ﬁéﬂﬁ‘g%%““ﬂ%g’ ‘hﬁi‘fa‘{o‘% adtie 36?%‘8["0@1“"
control genﬁr mgmagkfﬂd@ema%b B Coammmdd tol deivaf! theBnd@E e Of Bicn@irdedt Rame in
change in the val ue of a neasure of the codi ;g gal n. FI GURE 19A

shows a bl oegeha@if a@qﬂawﬁeaﬁewéa&w RighrStegpengy priath g fo ndigaig Aat e frame
control ci rf‘s%&a&@ 1%%‘ eﬂe?gfﬁgfaécﬂuﬁ & ik CPesgarﬁaﬁl 1t€ %hf:éé;‘/ eno-?"g?eattératﬁérﬁ‘é

i ndi cati on accor t1on et ween a 'T40 "and t
magni t ude ofespecﬂharﬁgeshohl t Bechpthesthaltls omydwi ﬁxedj mr aa*iagtlmr Emccp{aalple each

exanple, the v e of reshol d T4

ook i agr vaPHaRS pPEREAL AT csRoBhe Bt QP PEI T3  § RAF of Resbtive
i ncl udes tr gn&hblds indéeabidm Seibnal.7 of CSOM 412y . 1[(0B&28kAnbove. In this
i npl enent ati on of ap arat us. A100 _may.  he configured to control the
gener ati on &fanHde hayrespeldiier %a&htbe@cr isdiagaeln Ahanchorsprsrating Rt (s derived

[ ndi cati on, Basedt A Fhande ki LASsHALYS: (e alkoRolRABNE el inlthie band

codi ng gain. E 20 shows a bl'ock di agram of one exanple
control cir ﬁ:unlne Bevicenfringtireda Bxgnﬁiéommswati@es ¢hap parrdelior haprevane h?raale

circuit may i@@l g[h @a 19ed. 1 0 frr ecelve ﬁa%%h[%o g,m %eécﬂ 51t%£1'1yo%cé tri’ Mer3s

conpar at or O provi e an up e Con 0 "'sSnoo
130. Such apgiidicet sevemy fialngq 4pd thﬂ@r@%ﬂirﬁdmmttv’ﬁlﬂ’ansdgmﬁehertrah&ﬂomrfrom

conpar at or 150 I n snoot h 134 or for e trol circu
82 nay be apftRiigeerchaayd ?‘&@ée‘ﬁaﬁﬁw W%WC@% he%zaasﬁ‘al%w&at QL%

SID transm Lomg're%ammfap Q%&qm%rﬁgman%%@nq%w fhed & KR speetral tilis
predi ction gain. In another exanple, control circuit 82 may

arranged wi that dlffaorfwm those ofi 82 hagkgranml adise, sn@theﬁadﬁfﬁrqncpm@aﬁ amirum the

according to_ the PLe

control si gﬁeqlmlil n@o% %1&1 %Etl ueq[%ﬁ%f%&]%%ﬁ &%%nghovéggﬂg&g?g FIeD

of a sourcetrapdiieisdiorsti ng for a set of instructions that rray be

execut ed by ble arra or o te

machi ne (e. @ogéﬂ%ﬁd@n@s@o}’e’t% “%‘éq:\"d:l'eﬁ‘?ﬂ’i f%%%m"atﬁpé Leig ar?@?"}‘?o‘?f the

MLOO that | Qgluuetes: @ik ik BRcamBRhRtiVOFarhdlenlpf Likasks, T kg bardsikBRdor Ak
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



34 hereby disclosed that these and ot her inplenentational
equi val ences are included within the scope of this disclosure.
[000132] In the exanples discussed above, it is assuned that the
sequence of spectral tilt values includes a value for each in a
series of consecutive inactive franes. However, it is also

cont enpl ateXz00$ietc943et hod MLOO and appar atus A100 may b&CTHSRURBTHEE
such that the sequence of spectral tilt,values includes fewer than
one value for each in a series of consedutive inactive franes. For
exanpl e, the sequence may include a val ue for every ot her frame (or
every third frane, n the series. uence may be

obt ai ned byPIsiRBISIRG ffarY%eé‘rtPré‘Hii%{? efSPEWé% tlg rCOB‘PEIE: aél‘lff r‘?gh@éart%lféénﬁ‘yrt&lﬁ to

such franesyeq@e abpfo@a\bﬁ&gslgfﬁ%eéphﬁnv@wc@fone@ehspalr (triplet, etc.)
of frames. Alternatively or additionally, such principles na

applied to AR Sexs b enny o onfigured tsganausiroancat M yelyesort tge gewEitde
of coding 9alfenck OQPJSgéJmlThtﬂ? evamegsgactﬂm A N8 Akl b HROAEA the
that i nforn&tion: and represent ed using any of

vari ety of difebpmeitg me@hﬂ(ﬂamga asd él&(brt@dhllgl a:wes frafer leoraﬂxpmple clathagn

instructions, commands,. inf on,..si.gn i n nbol s t
my. be T ef OGRSl gburdbre oy ROdBEL piifishtern S6aY Pegvpethit
by vol t agesgnedHm@8ifucti®l @&hésoffﬁ@fh@ﬁdf%pu@%%&‘of tRpREt &itf dofodSfolbwing a
particles, optical fields or particles, or ang}écorrbl nation thereof

Al t hough theareitg)ﬁafrom restrewpRceh FREJREN A3ARBE | efueﬁeté epimplpeeftthg pffects

cont empl at o Sis IR0 SR, (SRPBERUPLAATL respblinely. PERGURE 134

'(I)'L her I non- ;sqshewsf mt s;]haﬁncmge amtkmomh;énuciedttnﬁa Emyorafhed v;e:cfralfttﬁiegirggmm@d] by
e el enments .o e vari.ou ati.ons of _appar at us

descri bed h&VEMR WEYHE Fa |'%r8§t g'ﬂlnbééo TEUFY on?lbclﬁp S?ge P c%ldd to an

devi ces resiulichighbld fsitexBTD RansHit debRiohAITE BB ipArtielilaf BRUMEH1E, WRe QectiEIrttt
chips in a chipset, One exanple of such a device is a fixed or

pr ogr amabl BATARetEY Isgific |f6§|reﬂ@tleﬁéﬁ@f§ww§béeh sy thatythe veicgsrepagiycasse
One or noreg Aﬁh@%@&é RS 4 ﬁtu\ﬂ rdrays sh{ESB h%grg,agasal %c&ﬁo@pwﬁgy%m

as descri be reirn maya elrrp enment whol e or 1n part as
one or nor ercgeRsisohay GResy usharp) Kiscraasc amgeghmde exteeditfer oenso e wbichrappder

fixed or pro bl e arla Ierren

m o7 opr 0ces BF L EEHIR o stedunra ol sHEaRa, PHRIREIE popusgn cxample
processors, inFRGAS 4 fdeRly daBbogiiadmmii@geai’d Brdp@}{&) to AGSPe updatmg of the
(application-specjfic standard products),. and A

(appl i cati offReJaed gqnéour dping hegsiciransiiop dpmep obb%%qaswh? ghagyusg gep in

for one or pREGRE!IBAERYCS neﬂ‘o&ﬁrl%&rﬁ&tﬁtﬁeﬁarﬁﬁea@m{g&&%ﬂf@@ ftathcR s
used to performtasks or execute other sets of 1nstructions that are

not direct | yseddsllovehg e ddngigorafion petivettp arcaye spgechappar at us, such as a
task rel ati e%@ég@ﬁﬁrlﬂgﬂg&géﬂ o, g)fle d&)\ﬁ‘;c%%o% listh %Lf&na éert1 of‘ﬂl'st?tﬂ:t;%ﬁ?

appar at us i I's’a or onhe 0
of an i npl etaniay beex@hteaﬂb@asrlﬁbgmmﬁmhelé dray ékgictlenedtaioeother staemmachine

(e.g., a processor use ecute ortions of .c ondihg to
di fferent efS%e#reAtRo%sso i BPERT £ (I8 emgniafipn of W%‘éﬁtdf Nhob dhe mgutles, &y

to perform taskscnideBPONsitng 13208k Welre thpRher®iés Atasts They @daithoo
times, or an arrangenent of electronic and/or optical devices

per f or ni ng bp@mﬁamb task Téﬂr@deﬁwa@%Rf\M%xAQiTWﬁeweﬁh S&orqﬁéée) curyent
one such exaupl & 4RMROLNELAT dnaiEaldl! AR AR o APRARAIDRIAVY is1PRUE,

are inpl enented as set Fuctions arrange
same proces mnlncaﬁhgmmmhb lerrers fiamcex anipt ghersebarenes cgertes sthied td 80 verable

even a speech encoder ( ncl ude appar at.us, A100). i s

i mpl ement edﬁaa@%?fe cﬁndrfgh eSCQBFBXSWC?%ttPW&"B%S%S 1ﬁrtpﬁn}§a§eﬂ°‘fl% gemplRe dhe

on that progassoé confORYBRLaMAcH ahe et gosdiesiartal v0r @hy bB@sed. When
the value of FRAME_ACTIVE becomes FALSE, indicating that the current frame is
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



[ 000137J The configurations described herein may be inplemented in
part or in whole as a hard-wired circuit, as a circuit configuration
fabricated into an application-specific integrated circuit, or as a
firmvare program | oaded into non-volatile storage or a software
program | oaded fromor into a data storage nedi um as nachi ne-readabl e
code, sucWwamdgoledzng i nstructions execut abl e by an ar PLI/EBROATHFSES

el ements such as a mcroprocessor or other digital signal processing
unit. The data storage nedium may be an? rray of storage el enments
such as sem conductor nenory (which may i ncl ude wi t hout | i rri tation

dynam c or static RAM grandom access nenor read rrermr&
and/ or f| as¥agigRperooin iy ¢xsaire (aske T40H éé‘? @‘ER Igraent %:msmlc“ s

polymeric, Qryphas aSé\%ﬂﬁ%%?é?H{c}{topr@RﬁBBk medi um such as a
magnetic or optical disk. The term"software" shoul d be understood to
i ncl ude soui0881 4 Bramples efithethoch AgliRgent: epparatnachifieingbde, implameniations
code, fi rmvar e 0

sequences o HUlR iR SRS kBl SoHE sp Rl AR TR ® 6 st of an
and any contpdagt tamrodbigaalc hSuexanpibes. mi}OB@lb%]i oﬁhaavmet- houﬂsst}dmﬂmhmeels

herein may al sQ betan bly e e, e ar nore

dat a st or agesSRRRdfLY¥e- gTEE"[Vé‘B‘ &b%wgégﬁ%&%&% 18 Figpg&o is one cxample
i nstructiongs ar;%@?crae@aﬁaloﬁs@ﬂﬂ/(@fseo%@wtamlﬁa@ydlabmgia@e Anfahplich g
array of logic elenments (e. processor, microprocessor,

m cr ocont r obiraut, Soomaxofoheiﬁedr tomad@lm an apdaie RoHe) signplday delpeang e setijie-to-
di scl osure t e b confdigphipat 1 N

above but r!a {el}r% |t%&9%18&gegagf§%r‘?ldét CEQ% dl(eag%cgtg%nope P(I:%nm Stlgnfsh%&}%’\é\ﬁh
t he princi plmdeaadativove offleagemce ®pih dxuoSOdhatns eonfigheedio gendnate en npdate

including in the attached.claims which_farm ar

original di €t 16’?13 1‘[28%%@ y: %BE‘@’%FH@% ?lfgn?}\bum%}l F@H‘% he’?pbg?tgé)?i?%
that the Va{;m@@%cﬂdulyuﬁazbatdnvlg IbRTbE R itike@EK FamBRgE hes, fof lah GMiits frameth
operations described in connection with the configurations discl osed

herein may Bepihinlenkm aingsher deley sitmentidr uitdrie 1mE'§FP§H‘t hanggyqrpd e
or conbi nat fr&%@ Qhd Q%%cal%lg ngh&ia*s LRE@&# éj{ﬁle%ﬁrreﬁ:t' dhﬂl&efaged a5
operations may Be | mplenent ed OF pertor e a general purpos

processor, actdmtgumcad:at]sng nial otkmr@:cwsplas DSy of sm: vaBicGetivty BRGAi®@Y may be

oL her P00t TBLE bR P 55 o P AR ind BB RGN

performt hedélﬂf@tﬂm&cﬂﬂ%ﬁmﬂf@@ﬁbﬂﬂeﬁ@l W cobiedesil afogipdeNp ropé:ﬁﬁ@rorAs
may be a m croprocessor, hut in the alternative, the procesn.g)[e rrg
any convent fQSrf \ ta@pa&@@l@o#me QO CEPBIES OfibaY SRR PISranygRimben ela}'
machi ne. BleRSRS SCLorfRY 4R r}sgﬁ'ed IRLESEM G4 h o@exc Om&ﬁ@ti\}eﬂﬁ aQfangover
conputing deV| ces, e.g., a conbination of a a m croprocessor,
a pluralitylagc m@ﬂcﬁ@rm@e@%mﬁ@m@m@i forusmtdelamccmré@‘rtwe@gdlpwnl(nr up) from
conjunction_w t r..a t f
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above. FIGURE 16A shows one such implementation 134 of smoother 132. In this

example, a selector (c.g., a multiplexer) switches the input of the smoother between the
current value of the sequence (i.e., x[r]) and the previous value of the smoothed spectral

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



WHAT IS CLAIMED 1S: 1, A nethod of processing a speech signal, said
met hod conprising: generating a sequence of spectral tilt- val ues
that is based on a plurality of inactive frames of the speech

si gnal ;

cal cul ating a change anong at | east two val ues of the

sequence of spectral tilt values; and for an inactive frame anong the
pl ural ityws2iosesp42ve franmes, deci di ng whet her to trand@aI{USE007/074895
description for the frane, :. wherein said deciding whether to
transmt a description for the frame i sZbased on the cal cul at ed

change.

2. The nethod of processing a speech signal according

to claim1, wherein said generating a sequence of ect i1t
val ues conpﬁ#@@%“%ﬁbd@hPW@“&WBFH@rOgéﬁH@%@éIH¥r@ﬁbE?ﬁﬁP igyreqd 1Q siogedhe
to generat e, RG SAGENTH) QherSBEahIaA cdnitlol si¥Rd WHigh, and to use this stored value

for input when the update control signal is low.

[000116]FIGURE 16B shows another implementation 136 of smoother 132 that
includes an implementation of hangover logic circuit 50 as described above. This
example includes two selectors (e.g., multiplexers) that are configured to output
different gain factors according to the state of the update control signal. The first
selector outputs the gain factor to be applied to x[r]. When the state of the update
control signal is high, this selector outputs the gain factor F10, and when the state of the
update control signal is low, this selector outputs the gain factor F12. The second
selector outputs the gain factor to be applied to y[r—1]. When the state of the update
control signal is high, this selector outputs the gain factor F20, and when the state of the
update control signal is low, this selector outputs the gain factor F22. In one example,
the gain factors F10 and F12 have the values 0.2 and 0, respectively, and the gain
factors F20 and F22 have the values 0.8 and 1.0, respectively.

[000117]A further implementation of smoother 136 may be configured to select
between more than two values for each gain factor, such that the transition from
suspended to normal operation of the smoother is more gradual. In place of a hangover
logic circuit that gencrates a binary control signal, for example, such a smoother may
include an implementation of hangover logic circuit 50 that is configured to generate a
control signal having more than two states. Such an example of hangover logic circuit
50 may be configured to generate an update control signal that passes through ¢ states in
response to an active-to-inactive transition, where ¢ is an integer greater than two. In
such case, the two selectors of smoother 136 may be configured such that, in response
to the transition and over a series of ¢ frames, the gain factor applied to x{n] passes
through ¢ values from minimum to maximum (e.g., from 0.0 to 0.2) while the gain
factor applicd to y[n—1] passes through ¢ valucs from maximum to minimum (c.g., from
1.0 to 0.8).

[000118] A measure 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



- wherein each of the spectral tilt values of the other sequence

I ndicates a spectral tilt ofti corresponding one of the plurality of
I nactive franes: 3. The nethod of processing a speech signet
according to claim1l, wherein each of the spectral tilt values is
based on at | east one reflection coefficient of a correspondi ng

i nacti ve Wwmrnes/afco942he speech signal. 4. . The net P&A/upk007/074895
processi ng a speech signal according to ,claim1l, wherein each of a
plurality of the spectral tilt val ues i ¥ based on at |east another
spectral tilt value in the sequence of spectral tilt val ues. 5.
The net hod of processing a speech signal according to claiml,
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(alternatively, for all i, 1<i<j), where j is the order of the LPC analysis and %

indicates the i-th reflection coefficient.
[000119] The degree of coding gain achieved by a speech encoder or method of speech
encoding tends to vary from frame to frame as the statistics of the signal change.
During a series of inactive frames, however, it may be expected that the signal will be
relatively stationary such that its statistics will not vary significantly. Thus the value G
of a measure of coding gain may be expected to remain relatively constant even during
perceptually significant changes in the background noise.
[000120] A large change in the value G, of a measure of coding gain may indicate that
the speech signal has changed due to a factor other than a change in the background
noise. One factor which may cause such a change in the value G. is voice activity that
is below the detection threshold of the encoder’s voice activity detector. In such case, a
large change may also occur in the spectral tilt value, leading to a positive SID transmit
decision by task T500, even if the background noise has not changed significantly.
[000121]1t may be desirable to implement method M100 to account for changes in
spectral tilt that are associated with changes in the value G. of a measure of coding gain.
For example, an implementation T230 of task T200 or an implementation T330 of task
T300 may be configured to enable or disable contour updating based on the magnitude
of a variation in the value G, of a measure of coding gain.
[000122]In some cases, the mcasurc of coding gain may be calculated in tcrms of a
coding error, as in an expression such as

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

expression such as

G, = H(I—kf) for all i < j (alternatively, forall 1 <i < j).
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processing a speech signal according to claim1, wherein said
cal cul ating a change conprises cal culating a distance between
adj acent values in the sequence of spectral tilt val ues.
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The measure of coding gain may also be calculated according to other expressions that,

for example, also include the product

JTa-&) forall i < j (alternatively, forall 1<i < j),

or a ratio between E;, and E., as a factor or term.
[000123] The measure of coding gain may be expressed on a linear scale or in another
domain, such as on a logarithmic scale. Examples of such expressions include the
following:
E, E,. 2 1
log—=, log—==, lo 1-k7), lo e
ey, g, el 10k tee] 1570

The measure of coding gain is typically evaluated for each frame, but may also be

err m

evaluated less frequently (e.g., for every second or third frame) and/or over a longer
interval (e.g., over a pair or triplet of frames).

[000124]In a typical arrangement, task T230 or T330 is configured to disable updating
of the generated spectral tilt contour when the value Gc changes by more than a
threshold amount (alternatively, by not less than a threshold amount) from one inactive
frame to the next. In one particular example, task T330 is configured to disable
updating of the smoothed contour when the value of the prediction gain changes by
more than 0.72 dB from the previous inactive frame to the current inactive frame. 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 inciude 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



8. The method of processing a speech signal according to claim
wherein said deciding whether to transmt a description.for the frame
conpri ses conparing the cal cul ated change to at hreshol d val ue.

9. The nethod of processing a speech signal according to claima1,
wherein the outcone of said deciding whether to transmt a
descri pti B0 Joos/016%@ frane i s based on a rel ati on bet we@®@GT(UAR00Z 074895
magni t ude of the cal cul ated change and (3) a threshold val ue.

10. The Method of processing a speech nal according to claim1,
wherein said nmethod conprises, if the outcome of said deciding

whether to transmt a description for '"the frane is decision to, .
transnit a,STeROSHEF i8¢ PR3 Gleyrinduds aEplepeialan afisegirel Sgnas gengrator 60 in
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whether to ttatismt a 39 i ) .
implementation of task T500 that is configured to enable or disable generation of a
positive SID transmit indication according to the magnitude of a variation in the
prediction gain. One such implementation T510 of task T500 is configured to disable
generation of a positive SID transmit indication unless the prediction gain changes by
less than (alternatively, by not more than) a threshold value from the previous inactive
frame to the current inactive frame. In one such particular example, the threshold value
is 0.65 dB. Control of generation of the transmit indication may be performed in
addition to or as an alternative to controlling updating of a spectral tilt contour.
[000127} An implementation of apparatus A100 may be configured to control
generation of the SID transmit indication according to a change in the value G, of a
measure of the coding gain. FIGURE 19A shows a block diagram of one example 72 of
a transmit indication control circuit 70 that is configured to gate a positive SID transmit
indication according to a relation between a threshold T40 and the magnitude of a
change in the prediction gain. In one particular example, the value of threshold T40 is
0.65 dB. FIGURE 19B 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



061657REPLACEMENT SHEET description for the frane is a decision to
transmt a description for the frame, transmtting a silence
detcription that includes at |east one of a spectral envel ope
description and an energy envel ope descri ption: 14. The met hod
of processing a speech signal according to claim1l, wherein said
deci di ng Weage16p8 "'transmt a description for the fr 2€8/ESMGI0T8YS,
in reSponse to detecting that a change ih a neasure of codi ng gain
exceeds a threshold val ue, deciding not>to transmit a description for
t he frane. 15. The met hod of processing a speech signal

according to claim 14, wherein each value of the N@agure of_ codi ng.
gain i s bas®UnRIFRIOR 18 apd [tq,ROVEE 28 upfiale SpntEo) sighalile pngetpsigl30. Such a circuit
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16. - The met oé of processing a speech signal according to.clairn 1,
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deciding riot to transmt a description
before (and thus whether the value stored in the variable y_current is valid), and the

value of the variable Gc¢ indicates the prediction gain for the current frame.

[000130]If the set of instructions determines that the value of Y VALID is FALSE
(ie., if the set of instructions is executing for the first time), then the variable
Gc_current is initialized to the current value of the variable Ge. The absolute difference
between the current and past values of Ge is stored to the variable Ge_diff, and if this
difference is greater than a threshold value, a hangover of two frames is applied. In Part
3, the flag p is set only if the value of Ge_diff is less than a threshold value.

[000131) The particular examples of logical implementations described herein are
presented to explain the disclosure and not to limit it, and those of skill in the art will
readily understand that alternate logical implementations are included within the scope
of this disclosure. For example, selection logic implemented in one context as an AND
gate arranged to produce an active high signal only when all of its inputs arc high may
be implemented in another context as an OR gate arranged to produce an active low
signal only when 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 1s contemplated and
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processi ng a speech signal according to claim 18, wherein, for each
of the other plurality of inactive franes, said change in a neasure
of coding gain is based on (A) a value for the neasure of coding gain
for a firWo1opsetsda2e frame of the speech signal that pP&daBYTOFEIS
frame and (B) a value for the neasure of, coding gain for a second

i nactive frame of the speech signal th precedes the frane and is
different fromthe first inactive frame. 20. . The method of

processi ng a speech signal according to claim 1, wherein sai e
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measure of coding gain.

[000133] Those of skill in the art will understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, and symbols that may
be referenced throughout the above description may be represented by voltages,
currents, electromagnetic waves, magnetic fields or particles, optical fields or particles,
or any combination thereof. Although the signal from which the generated sequence of
spectral tilt values is derived is called a “speech signal,” it is also contemplated and
hereby disclosed that this signal may carry music or other non-speech information
content during active frames.

[000134] The clements of the various implementations of apparatus 100 as described
herein may be fabricated as electronic and/or optical devices residing, for example, on
the same chip or among two or more chips in a chipset. One example of such a device
is a fixed or programmable array of logic elements, such as transistors or gates. One or
more clements of the various implementations of apparatus 100 as described herein may
also be implemented in whole or in part as onc or more scts of instructions arranged to
execute on one or more fixed or programmable arrays of logic elements such as
microprocessors, embedded processors, 1P cores, digital 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 clements of an implementation of apparatus 100

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



23. The nethod of processing a speech signal according to claim1-,
whereifr said generating a sequence: of spectral. tilt val ues.

conpri ses,

for at | east one of the sequence of spectral tilt Val ues,

setting the spectral tilt value to the previous spectral tilt

val ueanong

t he sequence of spectral tilt values in response to

det ect i ngWhzs/Blselange in - a measure of codi ng gai n &TEEIT/034895
t hreshol d Val ue. 24. A conputer-readable nmedium said nedi um

conpri si ng;

code for causing at | east one conputer to generate a

sequence of spectral tilt values that is based on a plurality of
I nactive.frapes of th h si | k |
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device or system in which the apparatus is embedded. It is also possible for one or more
clements of an implementation of apparatus A100 to have structure in common (e.g., a
processor used to execute portions of code corresponding to different elements at
different times, a set of instructions executed to perform tasks corresponding to different
elements at different times, or an arrangement of electronic and/or optical devices
performing operations for different elements at different times). In one such example,
smoother 130, calculator 140, and comparator 150 are implemented as sets of
instructions arranged to execute on the same processor. In another such example,
sequence generator 120 or even a speech encoder (which may include apparatus A100)
is implemented as one or more sets of instructions arranged to execute on that processor.
[000136] The foregoing presentation of the described configurations is provided to
enable any person skilled in the art to make or use the methods and other structures
disclosed herein. The flowcharts and other structures shown and described herein are
examples only, and other variants of these structures are also within the scope of the
disclosure. Various modifications to these configurations are possible, and the generic
principles presented herein may be applied to other configurations as well.

[000137] The configurations described herein may be implemented in part or in whole
as a hard-wired circuit, as a circuit configuration fabricated into an application-specific
integrated circuit, or as a firmware program loaded into non-volatile storage or a
software program loaded from or into a data storage medium as machine-readable code,
such code being instructions executable by an array of logic clements such as a
microprocessor or other digital signal processing unit. The data storage medium may be
an array of storage elements such as semiconductor memory (which may include
without limitation dynamic or static RAM (random-access memory), ROM (read-only
memory), and/or flash RAM), or ferroelectric, magnetoresistive, ovonic, polymeric, or
phase-change memory; or a disk medium such as a magnetic or optical disk. The term
“software” should be understood to include source 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
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configurations disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. Such logical blocks, modules, circuits, and
operations may be implemented or performed with a general purpose processor, a digital
signal processor (DSP), an ASIC, an FPGA or other programmable logic device,
discrete gate or transistor logic, discrete hardware components, or any combination
thereof designed to perform the functions described herein. A general purpose
processor may be a microprocessor, but in the alternative, the processor may be any
conventional processor, controller, microcontroller, or state machine. A processor may
also be implemented as a combination of computing devices, e.g., a combination of a
DSP and a microprocessor, a plurality of microprocessors, one or more microprocessors
in conjunction with a DSP core, or any other such configuration.
[000140] The tasks of the methods and algorithms described herein may be embodied
directly in hardware, in a software module executed by a processor, or in a combination
of the two. A softwarec module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a
CD-ROM, or any other form of storage medium known in the art. An illustrative
storage medium is coupled to the processor such the processor can read information
from, and write information to, the storage medium. In the alternative, the storage
medium may be integral to the processor. The processor and the storage medium may
reside in an ASIC. The ASIC may reside in a user terminal. In the alternative, the

processor and the storage medium may reside as discrete components in a user terminal.
WHAT IS CLAIMED IS:



28. The conputer-readabl e medi um according to claim 24, wherein said
code' for. causing at |east one conputer to decide whether to
transmt a description for the frame includes code for causing the at
| east one conputer to decide, in response -to a change in a neasure

GM%, Ly Jﬂ[@;ﬁ-a@?ﬁceeds a thl‘@,&hQJ; La%qa-;mt to tra .l'qacqy'u-\?g-»‘ggg
: ' He=EBput er - r eadab e% e

E&m the frane:

according to claim24, wherein sai d ‘code for causing at-|east one
conputer to cal cul ate a change is confi3gured to cause the at | east
one’ Conput epsidse cal cul ate,. for exaPhACEMENTHHGERI ity of the spectral
tilt values in the sequence of spectral tilt values, a change anpng
the spectral tilt value and at |east one other speétral tilt value in
the sequencm'xslsam.&mm. val ues, and. umnts-4u an 641#1Mplie
VW?2rt.J "1 YYYWtt% £ifi [ AR ACEVENT
SHEET wher efn saﬂ& SIS mcg‘v’.s 5% éccﬁs?gﬁlesamgdt'%gggégﬁgnput Igr to
deci de whet her tgeneiatxagsmetqumode@cspbmal - yajwest fhat srbaged o8 2 la’uP’éd
to cause the af ast e . 1o deci de, or each of anot her
plurality offseH “?E\ée rrg & speech signal, whether to . '
transnit a.desceiiqilatig € cirantéembrmatdeashpep values gftihe ssqiencsiod spesyal ‘Flﬁr
causi ng at Ie st C%e conputer to decide whet her to transmt a _
descrlptlon F5f8% frame is configured -such that Lot .e ch .of the .
ot her’ pl ur al | ty d&dr abtiaciive frameramong the phugisy o6 TAFLNR SPRES deding WASPRTS o

descrl ptlon 5?91 gONn at | east ‘one of the cal cul at ed
‘changes. %%r{%}%% r?ﬂr%ragigb '

mredi um accordin t? asecion
wher ei n sal d codavhersin epididecitingivhathes e ralt eﬁ“ﬁﬁ’%@? qrgh e&%“r‘ép .
sequence of .gpegtraly ddshte val ues corrpr| ses code for causing the at
| east one corrputer t o generate, for | ea. st sone of t he

2.- -+ The method ef processmg a speech s1gnal accordmg 10 claim 1, whcrem
said generanng a sequence of spectral tilt values compnses smoothing another sequence

of spectral tilt valyes to generate the sequence of spectral nlt values,
. wherein each of ﬂw spectral tilt values of the other sequénce indicates a spectral

tilt of 4 correspondmg one of the plusality of i macnve frmncs

-3. The method of processing a speech SLgnal according 10 cIsum 1, wherein
each of the spectral il{ values is based on ‘at least one reflecuon coefficient of a-

" corresponding inactive frame of the speech signal.

4 . The method of prosessing a speech signal accordmg to claim 1, wherein
each of 2 plurahty of the spectral tilt values is bascd on at least anothcr spectral nit value

- in the sequence of SPeGIral tilt values.

5. " The rncthodhf processing & speech signal'ac'cord'ing to claim 1, wherein.
each of a. plurality of the spectral tilt values is based om (A).a speciral tile of a |
' correspnndmg one of the plurality of inactive frames and {B) at least another spectral ilf
* yalue in the sequence of spectral tilt values.

6. The method of processing a speech signal according to claim 1, whetéin
the calculated change is based on e difference between consecutive values in the -
sequence of spectral tilt values.

-~ " —— ’ ) . '5
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plurality of inactive franes, a corresponding spectral tilt val ue
anong the sequence of spectral tilt values according to .a distance
in time between the inactive frame and a . preceding active frane of
t he speech si gnal , 31. The conputer-readabl e medi um accordi ng
PodfhzWiaiphigal d. code f "'mlﬂ‘_ﬁutﬁ;uolﬂe@s}[ ONne GCREBHH:
] Bnce of. spectral tt S is configured TG0 Caus
t he at Ieast one conputer, for'at |east one of the sequence of .
spectral tilt values, to set t he spectriﬂ tilt value to the previous
spectral tib§165dl ue .among the seqiigheEEMENEPEETral tilt values in
response to detecting that a change in a neasure of coding ga| n )
exceeds a threshol d val ue. - 32. The corrputer-readabi e nediu
according to clafm 24Thennethed nf grabessipd dspdeel siepal epergdiae 1¢ Slalm l’o‘W&m‘"
conputer to e a_seqguen {dlgdrigd
to cause- théggt gl{c@lgg?g %ﬁ'g& orﬁ%ﬁ] e%csftgﬁs &?”Jtﬁtdgﬁtc%géﬂ@%ﬁeﬁﬁ%gﬂo .
spectral ti ke eqlanesofpegmhhiyelies he sequence of spectral tilt
val ues, wherein each of the spectral tilt values of the ot her
sequence indicates a spectral tilt O a corresp ondi ng, one e .
plurality of ina8tiveThy mmied ofp@gesmgéﬁpﬁchﬂggalf%@ WS&%E'?W%"’%W“”“
speech si gnal. 53l -ADRAALY FaGRIPE lstAtionTob fE FRAREoBATIREDRIparing the
configured £ generdte a sequence of spectral tilt 'values that is
based on a Rhlsakicdyhaiccimatresheldvlfes of the speech si gnal ; Recql at
the EPO on Apr 16, 2008 22:40:57. Pa AMENDED. SHEET '

‘9, The method of processing a speech szgnal accordmg 10. cIamn 1, wherexn )
the'outcome of sa:d deciding ‘whether to transmit a dcscnptson for the fra.me is based on

& relanon bctwecn (A)e magmtude of the calculatcd change and (B) a threshold valuc.

10.  The method cf proeessing a speech signal according 1o claim 1, whereln
said method comprises, if the outcome of said deciding whether to transmit a
description “for 'the: frame is a decision to transmit a description for the frame,
transmitting 2 silenée description that includes at least one of a spectral envelope

description and an energy envelope description.”

11.  The method of pfoccssing_a speech signal according to claim 1 0., x_vhcrcin
eaid method comprises calculating the silence description based on at least one arnong"
(A) spectral envclopc descuptmns of each of a plurality of inactive frames and (B)
energy cnvr:lope descdpnons of each of & plumhty of inactive frames.

12.  The method of processing a speech signal aecording to claim 1, whcrem
sa:d deciding whether to transmit a description for the frame is based on at léast one ‘
' among (A} a vector describing a spectral envclope of the trame, (B) a residual energy of )
the frame, (C) a distance in time to the most recent ansmission of a description for an
inactive frame, (D) a distance in time o the most recent active frame, (E) a descnptwn.
" of an energy envelope of tﬁc frame, (F) a mhean absoluie value of the frame, and (G) an
energy value of the frame. -

13, The method of processing a speech signal according to claim 12, wherein

seici "method comprises,- if the ouicome of said deciding whether 10 trarsmit a

]
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43 061657REPLACEMENT SHEET a cal cul ator configured to calculate a

change anong at |east two val ues of the sequence of spectral tilt

val ues; and a conparator configured to decide, for an inactive'
L;frﬁn:g am)glg t he pl u;)g:ﬂl Ly of inactive frames, and based on the

Al ChaRg At her to tr Lidgi on for i

B AT PREIIGESYIEF IS f Or processi nQQEmgym %gfggnig{a accord[| !%f%w%@ww
33 V\/nerel n said conparator is configured to deci de whet her to '
transmt a description for the frame ba&8ed on a rel ation betvveen‘(A)

a magni t udepgigsyhe ‘cal cul ated chawEyeAcEMENTRHEET

description for the frame is a decision to transmit a description for the frame,

transmﬁung a silence dascnpuon that includes at least one of a spectral envelope

descnptmn and an energy enveiopc descrzptmn

14, . The method of 'pmceésing a speech signal according to claim 1, wherein
" said deciding whether to transmit a description for the frame comprises, in response 1o
detecting that a change in a measure of coding gain, excccds a threshold value, decidiig

not 1o trapsmrt a description for the _frame.

15.  The method of processing a speech signal according to claim 14, wherein
‘each value of the measure of coding gain ‘is based on the values of & plurality of

reflection coefficients of & corrcspoziding iniictive frame of the speech signal.

16. - Thc method of processing a speech sxgnal according 10. ctmm 1, Wherem
said methed compnscs calculaung, for cach of a plurahty of the spectral tilt valucs in
- the sequence of spectral tilt values, a change among the spectral it value and at least
one other specl:ral 1ilt value in the sequence of spectral tilt values, and
Wherein said method comprises, f’or each of another plurality of inactive frames '
" ofthe speech signal, deciding whether to fransoiit a description for the frome; and
' " wherein, for each of the other phurality of indctive frames, the owtcome of said
deciding whether to’ transmit a description for the frame is based on at least one of the
‘caleulated chan_ges. '

17. . The method of processing a spcech signal accordmg to- claim 16,
whercm, for at least some of the other plurality of inactive frames, the outcome of said
deciding whcther 1o transmit a description for the frame isa declsmn net to transmit &

description for the frame.

18 The methcd of processing a speech .sig'n'al aceording to claim 16,
wherein, for each of the other plurality of inaclﬁve frames, said decidiﬁg whether 10
transmit & description for the frax.nc comprises, in response to detecting thet & change in’
a measure of coding gain exceeds a_%hreshold value, deciding not to transmit a -
description for the frame. '

i
e
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a threshol d val ue. 35. The apparatus for processing a speech signal
according to claim 33, wherein the apparatus conprises a device for
W rel ess communi cations that includes said sequence generator, said
cal cul ator, and said conparator, and wherein said device is
C @Rl %@uﬁ%@r&&&m& I n respo gAudescieten by sai .ell.g.q,
to.transmt a description for the rarre a silence descripti

i ncl udeS-at ‘| east one of a spectral .enve] ope description and an

ener gy envel ope description. 36.The ag at us for processing a speech
si gnal accofdi6hy to cI ai m 33, " whet&E-h rirator is configured

to decide, inre ol Biefhod NENGRcERingd mg&dhemgtﬁﬂ a@@cddiag gaclaint' H&t
exceeds a thresho d value, not to transmt descrllgt f.or me@%xrc of
frame. 37w‘ﬁbremafﬂpa=ﬁ%l't pisthe pRer platine pgtive ?ﬁ@é&ﬁa &y

to-claim33 a{\%egeg &@oﬁ@A)cyk,ame&"mlzﬁc ﬁaeisﬁmwmﬂgoaaﬂafwulfmtewﬁw
each of a pF

ectral til.t valu gyence. o :
spectral tifiemyal Gl‘@sipe%[:hc ghap psPRiiet e %&?@a@gﬁ‘iaﬁm\fﬁ ﬁ" Lof"

l-east one ol kmkﬂ,s éa@@?&rra cdoalihack®d H8md nfmhepeaaﬂsagwenaoﬁreaﬂemeﬁammd
val ues, and $&n said conp aratg_wl s configured to-decide, for each
of anot her i differentcfyorg the frRdeasiyelP e es of the speech si gnal

whet her to’ ‘transmt ‘a description for the frame, and
20, . The method of processing a speech signal mecording to claim 1, wherein
said g::'mratmg a sequencc of spemmi tlt values comprises, for at least some’ of the
plurahty of inactive frames, generating a correspundmg sp:ctral tilt value among the
' sequcnce of spectral ult values according to a chstance in time between the macnvc

frame and a preceding active frame of the speech signal.

21,7 The mcthéd of pxncéssing a speech signal according to claim 20, wherein’
said géncfating a ccrrcsponding spectral'tilt value among the sequence of speotral tilt

. vaiues comprisés scttmg the spcctral tilt value to the previous speciral tilt value among
the sequence of spcctral 1ilt valués when Jhe distance in time between the inactive frame

and.a preceding active frame of the speech signal is'less than a threshold value..

22. B . 'The mcfhoc{ of pm.cess'mg a speech signal according to c'laim 1, wherein
“said generating a sequence of spectial tilt valucs comprises, for. at least some of the
plurality of inactive frames, calculanng a. ccrrespnndmg specival tilt value among the
sequence of specu‘ai tilt values accordmg to a measure of coding gain for the mactwc

frame. _

) " 23, The method of processiiig a speech signal according to claim 1-' wherein:
o said generatingy & sequence: of speciral tilt values comprises, for at least one of the’
sequence of spcctxai 1ilt values, setting the spectral tilt value' 10 the ‘previous spactral tlt
value' among the sequence of specu-al iilt values in reSponse 1o detecting that a changein - -
a measure of coding gain exceedsa thresho!d value.

24, A computer-readable medium, said medlum compnsmg. '
code for causing a least one computer to generale a sequence of spectral tilt
values that is based on a plurality of inactive frames of the speech :§1gnal '

kc
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wherein said conparator Is configured such that,- for each of the
other plurality of inactive frames, the' decision whether to

transmt a description for the frame is based . on at |east one of
the cal cuI ated changes.' 38.The apparatus for processing a speech

R34 u-i@~e4--a| m 33, V\hm@@'é’d’ sequence geneg

conflgured togenerate for at |east.sone 'of the cr-',--d- a.t them
EPO on Apr 16, 2008 22 40 57: Pa AMENDED SHEET cnel I ogEl
. 061657 S REPLACEMENT SHEET

. code for. causmg at least one computer to calculare a change among at least two
values of the sequenc:e of spectral tilt values, and _ '

+ eode for causing at least one computer to decide, for-an inactive frame among
the piurahty of mactwe frames, and based on the calculated change, whcthcr to transmit -
a descmpuun for the frame '

25, The computer-rcadablc medium accordmg o ctaun 24, whereln said
«wode for causmg at least one computer to generate a sequence of spectral tilt values is
configured to cause the at least one coimputer to generate each of a plurality of the
‘spectral tilt values based on at lesst another spcm.rai 1ilt valie in the sequencc of spectrai
tilt values. )
26 'The computer-readable medinm ‘s;ccoraiﬁg 10 claim 24, wherein said -
. code for causmg at least one computer to caiculate a change is confi gured 10 cawse the at |
least one computer to-calculate the change’ based on-a difference berwecn consecutive
values in the sequence of spectral tilt values.

27, The computér-readable médium according to claim 24, wherein said

code Tor causing at least one computer to decide wheﬂlqr to wansmit a deseription for

- the frame is configured to canse the at least one computer té decide whether to transmit

a descnptmn for the frame based -on a relaﬁon bctwr.en (A) a magnitude of the

r:alculated change azid (B) a threshold value.
. ! .

28. The compﬁ&r—readable medium according -to claim 24, wherein said

cade for causing at least one computer to detide whether to wansmit a descrlptxon for

" the frame includes code for causing the at least one computer 10 decide, in responsé 08
change in # rheasure of coding gain that exceeds 4 threshold valuq, not o transmit a '

description for the frame.

29.  The computer-readable medium according to claim 2'4 wherein sald

. "code for causing at lcast one computer to calculale a change is configured 1o canse the at

least ong computer to calculate, for each ofa plurality of the spectral 1ilt values in the

sequence of spectral tilt values, a change among the spectral ilt value and at least one
other spectral 1ilt value in the sequence of spectral tilt valyes, and

=4 at the EPO on Apr 16, 2008 22 40:57 . Pa | i
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wet wi st raWrar i np-m-qucn 44 061657REPLACEMENT SHEET plurality of
I nactive frames, a corresponding spectral tilt value anong the
sequence of spectral tilt values according to a distance in tine
betvveen the inactive fiame and a Preceding active frane O the speech
NSt urcummeedy uikbarappar at us figgveracessh ng 'avspeech sy AR T S
accor di ng to c ai m 33, wheréin said sequence generator is configured,
for at |east one of the sequence of sp tral tilt values, to set the

spectral tilt value to the previ {:_ |t value anong the ..
sequence of08F&ttral tilt val ues%l%ﬁ L on%liéIE % detecting that a

change in a- nea%e?ciﬂfgago%dagfoﬁadaﬂs:ﬁg(@em and korepited th vedidee whaberTie
apparatus for processi-ng ech.si
wher ei.n sai dEnsedredreen ﬁ&%&‘g%afnse ‘?:8%{‘%? eﬁ‘i@%@&b%a&% @ﬂc%ﬁ?pmer 0

ure 0 generate the :
sequence of yshRCh: %lwﬂ_dﬂ dnothas ple&l;@yoﬁmtmi’mgcmﬁhhaxcﬂdeqm‘éh%hﬂf 0.

spectr al t||t val ues, \ﬁ? éﬁ‘l n ch of the spectral tilt values
of the ot heﬁwm‘é‘ﬂtﬁﬁlﬁ?}' eHame. 4 ct ral tiltnf a corresponding one

of ‘the pluralityyRirennaed ey i‘dram&ng 4i leabn cappamattes id deoige otesst iy

h l d er
SLSDee o o 5k BRES A AR ATy o gt o

plurality of inactive frames, the decision whether 1o transmat a description f’or the f"ramc

<:p

is based on at least one of the calculated changcs

30. The ccimi:utcr—rcadable tﬁedium according 1o elaim 24, - wherein said
code for causing at least one computer 10 gcnerate a sequence of spcc‘aal tilt values
compnses cade for causing the at least one computer 1o gcnerate for at Jeast some of the

" plurality of inactive fcames, a corresponding spcctral tilt value among the sequence of
.spectral 1t values swcordtng to a distance in fime batween the inactive frame and a,

preceding active frame of the speech signal,

31.  The OomputEr-reaéable medium according to claim 24, wherein said
code for causing at Jeasi cne computer (o generate a sequence of spectral tﬂt values is
canﬁgured to cause the ar least one computcr for at least one of the sequence of spectral
tilt values, to set the spectral tilt value 10 the prevzous spectral tilt value among the
sequence of spectral tilt values in response 10 detecting that a chz?ngc in a measure of

cod}ng gain exceeds a tijnreshold value,

32.  The computér-readable medium accordi'ng 1o claim 24, wherein said .
code, for causing at least one compulter 1o generate a sequence of spectral tilt- values is .
- conﬁgm'cd to canse the at least one computer to smooth another sequence of syectral 1ilt
values to generate the sequence of spectral tilt values, )
wherein each of the spectral tilt va[ues ol the othcr sequence indicates a spcctral

tittof a correspondmg ane of the plurality of inactive fra:qes. -

- 33, An apparaws for processmg a speech signal, said apparams comprising;
. a seguence ge.nerator configured to generate a sequence of spectral tilt values
that is based on a plurahty of inactive frames of the speech signal;

[ le % @i atthe EPOon Apr 16, 2008 22:40:57. Pa AIVEEN.DED SHEET 8 6—@42008;




of inactive franmes of the speech signal; means for calculating a

change anong at |east two val ues of the sequence of spectral tilt

val ues; and Means for deciding, for an'inactive frane anong the

pl uraI [ ty of inactive frames, and based on the cal cul at ed change
jridgcpuitaanpg prt+andescri pt i ongkosushenfr aer~42. The appgrsiess

processl ng a speech signal. according to claim41l, wherein sai d

appar atus conpri ses neans. for transmttgng in response to a decision

by said means for deciding to transm t tion for the frane, a
sil ence des@l6ption that includedBtAT Eé‘%fsl%ssg‘%gp

descri ption and aa&lc,_@ggﬁ{ ShFEae 1oRGcEl@s or dhphdeommong ot Jedfhoveappessal tke
for processing a speech signal according to claim41l, wherein said

means for geqersep gpeerra SUfMBHES B8 spectral tilt values is configured

of a spectral envel ope

to.generate, for, gl a]seﬁat co38Ere@%o BdaRicPloM A iridbtivefrare ambig/ihe phastss of 8

correspandi ng s eetr
b m%cnv% ﬁ:amcs, and bascd on the calculated change whether 10 transmit a dcscnptmn

for the frame,

. 34, Thé apparaws for processing a speech 'signal according to claim 33, .
wherein said comparator is configured to decide whether to transmit a description for
the frame based on & relation between (A) a :_imgniméle of the calculated c'hzlnge and _(B)
a threshold value. - '

© 35, Thc apparams for prcccssmg a speech 31gnal accordmg o clmm 33,

wherein the apparatus comprises a device for wireless communications that includes .

said sequence generator, said calculator, and said comparator, and
.wherein said devlce is conﬁgured 10 transmit, in responge’ o0a decision by said
cox:npm'ator 16 transmit a description for the frame, a silence description that includes at
least one of a spectral envelope.deseription and an encrg_y envelope deseription.
36. The apparatus for pmccssmg a specch signal accordmg 10 claim 33,
. whercm said comparator is configured 10 decide, in response to a change in a measure
“of coding gain that exceeds a threshold value, niot 1o transmit a-description for the frame.

37. The apparatus for prbcessing a speéch signal according to claim 33,
wherem safd calculator is. cOnﬁgured to caleuiate, for each of a plurality of the spcctral
tilt vaines in the sequence of spectral tilt values, a change among the spectral till value
and at least one Dther SPectral tilt value in the se:quencc of spectral tilt values, and _

wherein smd comparator is configured to decide, for each of another plurahty of
mactwe frames of the speech signal, whether fo ransmit a descmphon for the frame, and

| wherein said comparator is ccmﬁgnred such thaty for each of the ather plurality
of inactive frames, the decision whether to transmxt a clescnpnon for the frame is based
. on at least one of the calculated changes. :

38. The apparatus for processing a épeeeh sigmal according to claim 33,

wherein said sequence generator is configured to generate, for at least some of the

wqclwl -at the EPO on Apr 16, 2008 22:40: 57 Pa AMENDED SHEET , ' " g




45 . 061657REPLACEMENT SHEET tilt val ue anong the sequence of
spectral tilt values according to a distance in tine between the

i nactive frame and a preceding active frame of the speech signal.
44, The apparat us for processing a speech signal aceording. td claim

e EANI S prckhnrrians f or. gen .,,_*,“,"u,w__ of Spe‘m..j'{'

T st B 4 14, v{"‘ﬁ"."";“;‘!’:ﬁ
values 1.s con |gured ‘for at . |east one of the sequence of spéctral
tilt.values, .to set the spectral t||t v uetothe previous spectral
tilt value anong the sequence of ect %‘E values in response to

-det ect i ngO&llﬁa'f a change.in a Fﬁg gai n exceeds a

threshol d’ Vﬁl “EE?Q’ ?%12 &vl-%amcélpao@c{r?ctsﬁb%dfﬂ%@?wwwas’amg aaaong }ﬂs:earhu@rﬁghﬁl

according t rein said lgvenerat @ gaRoHanse
of spect ral sgeetral titnvaless 4@0@6@@09&\1\5@@”‘%%‘“ time é& &y ttlg: €. sequerl ce
of spect raI %c'cédt'n VALUSRalY oS eiRbmdgminot her- sequence’ of spectral

Jtilt valu
T -The apparatus'foi processing a speech signal according toclaim 33,
wherein said sequence generator is conﬁgurcd, for at least oné of the. sequence of
spectral tilt values, 10 set the spectral #ilt value to ‘the previous spectral tilt value among
. the sequence of spectral Gt values in response to detecting that a change in a measure. pf

-coding gain exceeds a threshold value.

46. " The apparatus for processing-a speech signal acéording to claim 33,
wherein said sequence generator is configured to generate the sequencc of spectral tilt
values by smoothing another scqusnce of spectral 1ilt values,

wherein each of the spectral 1ilt values of the other sr..qucnce indicates a spectral

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

41',. An apparatus fot proccssmg a speech signal, sa1d gpparatus comprising:
means for gcueraung & sequence of spectral tilt values that is based on a plurality
of imactive frames of the speech signal;
- means for calcula‘ang a change among at least two values of the sequence of
'spectrai tilt valncs, and .
means for deciding, for an macuve frame among the piurahty of inactive frames,

and based on-the calculatcd change, whemer 1o transmit a descnption for the frame.

42. '. The BpparamIs for ‘processing a speech signal according to claim 41,
wherein said apparas. compnses means for transnutnng, in response 10 a decision by
said means for. deciding to transmir-a description for the frame, a silence dcscripuon that
includes at least one of a gpectral envelope dcscnpnon and an. energy cnvclope

- description.
y
. 43, The apparatus for proc:cssmg a speech signal according to claim 41,
. wherein said means for generating.a sequence of spectral tilt values is configured to
' generate, for at least some of the plurality of inactive frames, a corrcspondmg spectral
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wherein each of the spectral tilt values of the other sequence

I ndicates. a spectral . tilt of a corresponding one of the.plurality

of inactive franmes. 46. A nethod of processing a speech signal, said

met hod conpri si ng: generating a sequence of spectral tilt

\'Z: Hak)-dmdyaseauan a plural ippvelrymeasttowendsr anes  of e e

signar cal culating a change ampng at |east two 'values- of the

sequence of spectral tilt values; and 4 fror an inactive franme .
anong the plurality of inactive frames Hec] i ng whether to transmt
a descripti 861658 the tane, wher eRErLAGEMENEH Mg whet her to transmit

a' descript LQnhorf ;h8ie fbalBudnse BAGREzANIL REludAkGUidairn € dBnge; iratide
wher ei'n sai d generating a_sequence of_.speﬁtr | ti ‘E val Lﬁes'c npri ses,
for at | easbetvgomthednactiyrirane pida Freqpoing ap %Fcl‘i“ Lﬂ‘_%"f SITEEC S(ffé\qgrati ng a
correspondi ng spectral tilt value anbng the sequence of spectral tilt

val ues according to a distance in tine between thgna'a na_ct‘i._l.ve tf:rcfi\arirr%' 41
and a preceding &bt i vEbe papREAet Trnrocesdiag i} Fegftafipnal according 1o ’

whereit said means for generating a sequence of spectral it values is ;:ouﬁ‘gurcd, for at
. least one of the seguence of spectral tilt values, to set the Spemrai tilt value to the
l.previous spectral tilt value among the sequence of spectral tilt values in response 1o

. detecting that a change.in 2 measure of coding gain exceeds a threshold value.

' 45. The apparatus for proceséing a. gpeech signal accoz_-ding to ‘ciain;r 41,
wherein said means for generating a sequence of" spectral tilt valves is configured to ‘
. genera;é the sequence of spectral 1l values by smdbthin_g another sequence of spectrai' .
'-tilt values, _ ‘ . " ' o
' w}ie:cm each of the speciral tilt values of the other sequence indicates a spectral
tilt of a cnndqunaing one af the plurality of inactive frames. '

- 46. A method of processing a speech sighal, said method comprising!
generating. & sequence of spectral tilt values that is ‘based on a plurality of
inactive frames of the gpeech signal; B _ L '
* caleulating a change ‘am"eng at least two values.of the sequence of spcc.tra} tilt, |
“values; and A o _ o '_ _
for an inactive frame among the plurality of inactive frames, deciding whether to
transmit a description for the flame, ,
wherein said déciding whether t;:) transinit & description for the ﬁamg is i?ased on
the calculated change, and ' ' ' -
wh;:rciil said generating 'a_ sequence of spectral tilt values comprises, for at least
S0IMe of the. plurality of inactive frames, generating 2 corresponding spccir_a.l tilt value .
among the sequence of spectral tilt values according to a distanee in time between the
inactive frame and a prcceding-aétive frame of the speech signal.
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