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;e3etqgl !l mMod4o0Zp6 qTtqu} 91 METHOD FOR REDUCTI ON OF
ALI ASI NG | NTRODUCED BY SPECTRAL ENVELOPE ADJUSTMENT | N
REAL- VALUED FI LTERBANKS 5 TECHNI CAL FI ELD The present

] | ates to systens conprising spectra

L%ﬁ?@é@”ﬁéﬁ?mm Q) Aol A8 N | BNTROINICED BY SPECTRAL

baci g e e P FRedss
basi ng introducedﬂa%en usfﬁgqé%ugkgggﬂﬁg nd

filterbank for spectral envel ope adjustnent. It also

enabl es an accurate energy cal cul ation for sinusoida

conponents in a real -val ued subband filterbank. 15
TEGRCKEROWMNEI®- THE | NVENTION It has been shown in

PCT/ SE02/ 00626 " Abasi ng reduction using conpl ex
- exponential nodulated filterbanks", that a

o} p iLal._nodul ated filterbank is an_ .

Thix%ﬁ%%éﬁ? ?ggghkanzﬁﬁsiﬁﬁ%aﬁoeﬁyél86@.&ﬁ%&ﬁ%%ﬁ@ spectral

envpidice sidinadtmentn sochudipr ecedune the nsPectFfdll -valued sub-
is represented by energy-val ues

envel gpe .of the signa
bancd;rfle]so%dﬁﬁ% tiF deErduies file ex bankimhahmetedudyd when using
a @S-G the e d e ip, those chapnels,, the ..
cor r espondi ng subbaﬁgﬂsanp ag%ﬁ{ cfa]# b%gerer%%%ﬁ]e%“f%l%éadju“‘
nenthe Idesisad QBlelmsy gy anchutene e ridiey Pt ¢l a tee | 1QRe sinu-—
dsqadjusted. .| f .restraints on conputational conplexity
SOlﬁ%&Vg%#§©§%§tﬁséﬁeaoFe§E68ﬁ3P59 ggﬁ@ﬁ@ﬁtﬁéﬂtﬁﬁﬁﬂﬂbted
‘filterbank, and only allows for a cosine nodul at ed

(real -valued) inplenentation, severe aliasing is
obt ai ned when the filterbank is used for spectral enve

BACKCROORD ofi aEMRLENTRLORY | S Particularly obvious for
audio signals wth a strong tonal structure, where the

al i asi ng conponents wi Il cause internodulation with
he qriginal spectral conponents. The present

Tt G IGh S8 oTA S6TUOFRA/0B52R § Ay As ipcpueciug ion using
comp@ekr abkisnat 1e o walkyes 0N . of _

frequen}g5 in a signal de%%%deﬁ?f%§%%%$§§5’SG%@&RVaOfompleX
CXPPRENFARENTICRR]l ated tHiel tobjleotk ofis hanpreseallent tool for

j ti t rovide .an inproved technique for
Spegggg?ra%gg%% (Hﬁé%ﬁﬁ%ﬁﬁ%%n?ggiﬁ PHOad ] e jguch a proce-
durachhevegebyrah appalapuso@r taeMalibedif ar %%ﬁ:ters%lnﬁed by en-

t

egvehgge adj ustnment of a signal in accordance w

STI¥TEPMEST GPTEESHrMing cePmpGesit agnogiakte tbardc ocdantels. By

est WnkbPi gl aitMe20- Jhen Pr i nvent.i rel,ates to the
prpble%mofirﬁ%rnodglgéggpyggufn%bggﬁc&Tﬁ%ﬁ%ﬂ%%BF%% corre-

spop@ingr subbaabuednidlldserdmnkbas ewbdidi espant rghvenyBkopR sired

j,us pent The esent invention anal yses the input

ene : . i |

g?%ha% an ?Eﬁ%_?hs 6§F§Hﬁ§i!?ﬁYﬁ PortSt adstedn If re-
strafwtenvel epepatijasioRNt caRghitity epralehbs firld qihank o 4

b roupi ng galn-values of adj acent channel in an
com%¥%%re§£?g§n ial modulated filterbank, and only allows for
a cosine modulated (real-valued) implementation, severe alias-
ing is obtained when the filterbank is used for spectral enve-
lope adjustment. This is particularly obvious for audio sig-
nals with a strong tonal structure, where the aliasing compo-
nents will cause intermodulation with the original spectral

components. The present invention offers a solution to this by
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—20 mned by the spectral characteristic of the signa
at a given tine. For a real-yalued filterbank e.g. a
pseudo- QW where transition bands overlap with cl osest
nei ghbour only, it can be shown that due to aliasing
PutEéﬁ%eFﬁﬁﬁF@ﬂ“ﬁﬁop@?ttbs dee ralviadgiasg 4s keptudliow tdf fre-
[oF3 d rototype 25 filter. If the

quegégt%?3%es#?%%%r&%géééﬁéﬁﬁﬁﬁp%§%h a sufficient a

basi ng suppression the filterbank is of perfect

reconstruction type froma perceptual point of view,

al though this is not the case in a strict mathematica
SUMMARY cOF Howe vasvendTde channel gain of adj acent

channel s are altered between anal ysis 30 and

synthesis, the aliasing cancellation properties are

Lol.ated al Lasing conponents wi || appear audible ,
It g% F%g &ﬁiﬁﬁks? n%h? éV%géé%rﬁ?ﬁ@ng??%mFSr&éPW%Qﬁ%ﬂn im-
proypeediatinigen tdhe spbhand saffl 8 ofad g dildrder bank
+ channels, it is possible to asses, by "observing the
properties of the LPC pol ynom al, 3 where in a
hididb nk.c : rQng conponent
! lpresg%?e %%nggﬂggb?g %gs%gbé§§g¥%gﬁ%§g\ﬁﬂ@ﬁf%%?aggﬁtSpec“

tralrenvel ape hadj umistemotohavesigoependent cgatan¥al Weshi Rlaims
1 C)OHQ?QHF avoid a stron%‘aliasLng_conponent fromthe

% onal cgﬁb6héﬁFWBP§§éﬁtQQ¥3§‘HWEQﬂﬁ%ﬁﬂﬁﬂceTM§ﬁﬁ%§%ﬁﬁm 20.

i nvention conprises the followi ng features: -

Anal ysi ng nmeans of the subband channels to asses where
The jpreSant sibyantichamedlatassttonghtompalobdenporenintsrmodula-

: r e ysi.ng hy nmeans _of a _| ow order_|]jnear
tlorgrg%lfe%%%lﬁc?ﬁ\nggerayll%u Ihd-EhEnd&2l —Vadied grotiimpnk used
for demciml based dpe t4e) daaRddOn Phe thLeZ28A0Si RTehPEoLPEna1y-
| ynom al ; 15- Accurate energy calculation for a

S8 /4 -VrtledS 1 ¥Rt bneRtatiFeR. tBRI ERTESER PTIINTER IRHE to re-
strd@%mﬂﬂgi%gthgﬁep%????Fméﬂ¥e%%?%%f@ikﬁegowh?g he filterbank

described by way ustrative exanples,
by gravniingg gaie -sedpesoroSpdjdcaft tdieaimyentn oy wribr deter-
. ref ce to the acconpanying drawi ngs, in which: 25 .
mined B THY | tRev el GitTegheRty AnaPysieooPifal at a given
timef.r eppeNcy FapyeveDMEH ek v Shanel e].-é.toazﬂ)s%fu I dMF where

channel subband filterbank, of an original "signa
LransadhiepniRaNdful eYprbaRi mishi dallosastponehgsbodheonly, it can

e LRSMETGIE SSRCS0 LUt B Sl d P ML NS OB S e cne
aliashegusied kebteftdoks tine osdep-bandi Spdwyl WBEr & Hean Brototype
filt%&[t%ﬁbﬁﬂha%9§9Q§éyﬁgeffigg§okgabegig%Q%S%ﬂﬂﬂu a sufficient
aliasing suppression the filterbank is of perfect reconstruc-
tion type from a perceptual point of view, although this is
not the case in a strict mathematical sense. However, if the
channel gain of adjacent channels are altered between analysis
and synthesis, the aliasing cancellation properties are vio-
lated, and aliasing components will appear audible in the out-
put signal. By performing a low-order linear prediction on the
subband samples of the filterbank channels, it is possible to

asses, by observing the properties of the LPC polynomial,
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4 Fig. 2 illustrates a gain vector containing the gain

values to be applied to the gubband channels 15 - 24

of the original signal. 5 Fig. 3 illustrates the

output fromthe above gain adjustment in a real-val ued
whergpianenfaltembankhchtinhbe preseding nvenli @dmpbngntd is pre-
senh"#%%%%t%ﬁ;the outgug fromthe above gain adjustl10

ment i n-a ‘conpf eROFFRLE itopI RSt VBRCh Frgjagent channels
that!hustrﬁbeshhﬂem@hﬁgpﬁﬁhgngfgﬁ!ﬁt¥agﬁégn§g Brder to avoid a

si nusoi dal conponent is presént; 15 Fig. iTlTustrates
SLIoRg prépsipad cORRenentyrfowi mheactonal ngotpohbet present in
thePEBSSNL1 i nvention;, Fig. 7 illustrates the output from

t he above gain adjustnment in a real -val ued

i npl enmentation with the pre20 sent invention; Fig. 8
Thel blUstrates a bl ock di agram of the inventive

AppaAr W ust PR E QR PTRTIRAT dis EolewiEng ofeatofres:

anal ysis and synthesis filterbanks for which the

I nvention can be advantageously used. Fig. 10

Anpllystpgt Bsaasblodckhdi agrdmamef  ¢henmebnst § ofs €48MvA80e in a

i f i-g.. 8.n accordance with the preferred
R T ORI theP T W e GOTRRT o SR
: AdbagsaﬁgObYth%am%awifé”léﬁ“dk&@&U§ih@§rfﬁ?5§gbgorsihnevery
) e

accordance with the preferred enbodi nent
Subkiﬁ'qégéﬂ}ar}nrﬁ/lénti on. 5 DESCRI PTI ON OF PREFERRED

EMB T - i bed,_enbodi ments are_ perel
oSt ati o8 Fer Pha ol EREr pP s 0P tHE-bradenf the fefos of
the jIRfemdlomdndrali:npr ovenent of a 10 spectral envel ope

AgQ'gg%er based on rfalfvalued filterbank. It is
un‘éers?ooedlelrtgé’t ﬁ%gF‘F'EEiL?anf%davaWaahWQﬁ implementa-

tiomarrangenents and the details described herein will be
apparent to others skilled in the art. It is the
intent, therefore, to be limted only by the scope of
t he i npendi ng patent clains

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described by way of illus-
trative examples, not limiting the scope or spirit of the in-
vention, " with reference to the accompanying drawings, in

which:

Fig. 1 - illustrates a frequency analysis of the freguency
range covered by channel 15 to 24 of an M channel
subband filterbank, of an original signal containing
multiple sinusoidal components. The frequency reso-
lution of the displayed analysis is intentionally
higher than the frequency resolution of the used
filterbanks in order to display where in a filter-

bank channel the sinuscidal is present;
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Fig

Fig

Fig

Fig.

Fig.

Fig.

'S

15 and not by the specific details presented by way of
description and expl anation of the enbodi nents herein.
In the foll owi ng description a real -val ued pseudo- QW
is used conprising a real-valued analysis as well as a

1 &al valledt2@tsgnhesin ddctshwutehbei nirderistioogain values

however , h@at the aliasing praqohl em addressed by the

pr esent O A¥ePPIR R &6 dfear@irand s%%‘?ﬁsl%]t% 3 24 of the
conpl exragahysi sigadia real -val ued synthesis, as well

as any ot her cosine-nodul ated filterbank apart from

the pseudo-QVF used in this description. The present

.i nent ii?ﬂ é%é%%e%ppclﬂecagtll I1f.)r efzr%gnﬂt T?li?slt %ggﬁr%)s/ gvﬁ_lnl "adjust-

In a pseudo- every channe S

over | apenktt siadjacerdaineirghbour iinplferRauerdyn The€thout the
frequency-response of the channels is shown in the
subseqBERFEPFguPEETEY PRe dashed lines. This is only

for illustrative purposes to indicate the overl apping

of the chan 30 nels, and should not be interpreted as

-t He actibabisthahnel thespounspuyi enbythde appototgsien adjust-

filter, In Fig. 1 the frequencgy.analysi f an

ori gi nFoki GRar FEMHTEHT SgLHCTAEPLEBRRE2ERPY: di spl ays
the frequency range covered by 15~~r1Mto 25~~t/ Mof
the M channel filterbank. In the follow ng description

‘tRe  6ldBstgakesd ichawneth nbrbér ofarevesyi ¢hanfiedma sinu-

their ggmﬁgio§§ﬁégée§gsg%eﬁgés?B%gce channel 16 covers

the frequency ra ~~c1M excl uded t he
overlap with its neighbours. If no nodification is

done to_t he subband sanpl es between analy 5 sis and )
3nthe§% UBhEAEFP adhRg Baie e d i phaehe byd¥pigping according

proper theenef pihgeRrOt gL ¥Reibhkter. 1f the subband
sanpl es for adjacent channels are nodified according

to a gain vector, as displayed in Fig.2, with

i nd . ' I f h [.th | i.asi .
L SCERIFNL SBLE. Ao L PSR T, e 428! B

conpongeht Wil shewaupvian ullie Db Dathest hedn MK Bl ethe pre-
around the cross-over region of the filterbank '
channef§2tasn¥eRpLaped in Fig 3. This is not true for

an conplex inplenentation as outlined in

PCT/ SE02/ 00626 where the output, as displayed in Fig.

48 woultilnstrateéser fulomkdidgtagiamgoal thei ngvébtive appara-
conpongnts. In order to avoid the aliasing conmponents

that calSés severe internodul ation distortion in the

out put, the present invention teaches that two

adj acent _channel s that share a sinusoidal conponent as _
edy. chahhnétraBeandcaimiHena, afusenBéyabai faed synthesis
siml aF!LYtel:bQ%kghgog:a!%J’;&?t Eflea&m\}e%q:ito o NBel Wvanta-
channel s nust be identical. Thi's i's hereafter referre

to as aecospyedsgdin for these channels. This of

course inplies that the frequency resolution of the

envel ope adjuster is sacrificed, in order to reduce

the abasingtriouevear p1Yokem @Gt | 6F ebhe "HERRE For examin-

- channel s, the loss in frequency resolu 25 tion is a

smal | PRUCETPH Fag.f & theaabsehercof wibhetbe preferred em-
i nter 1on distortion. In order to assess which
channgpggéﬁ%ﬁﬁd gée coupl ed gai nfactors, the present

i nvention teaches the usage of in-band 30 |inear

prediction. If a low order linear prediction is used,

e.g. a second order LPC, this frequency analysis too

is able to resol ve one sinusoidal conponent in every
channel . By observing the sign of the first predictor

pol ynom al coefficient it is easy to determne if the

si nusoi dal conponent is situ 7
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ated in the upper or lower half of the frequency range
of the subband channel. A segond order prediction
pol ynom al 5 A~z~=1-a, z-~-a2z-2 (1) is obtained by
., linear prediction using the autocorrelation nmethod or
F1gt hélcovekiwiee tag o fork evmagrahanhethé medres ffr gain ad-

filter that-w || _be affected b he spectral
envel ogje ad“?% Jf%\é%r? nehe ; %hénsia@?%ﬁtaﬂ?g Mr-lharfke preferred
channelenksodiefdmed Aagey dngsdre dawididag, ~ 1~ if
al <0 O<k<M (2) _ ~~-hx+~if a" > 0 15 where k is the
channel nunber, Mis the nunber of channels, and where
the frequency inversion of every other QW channel is
taken into account. Hence, it is possible for every
DESCRERFEIN {QF RRREERRED ENBGDIMENTS onal conponent i s
situated, and thus grouping the channels together that
share a strong sinusoidal 20 conmponent. In Fig. 5 the
The sibgn cof-deacht iBbannehnb8inadi satad apdr-begee i i shive for
hal f of the subband channel the sinusoidal is
the sprintiplesnefe the pepeeresinnentpper foal fimpubvanent of a
spedid I f. i nvention.teaches t
pe?%?%ﬁ?%%%o?ﬁﬁpﬁg%l foaa:c,ggéﬁig Ocnon%oﬁ%ﬁ%v?ﬁgeéuﬁﬁi%ﬁrbank’
It thanndergavodf abhor scsidulcd t3onke giouped fOTodecf the ar-
ran chnzlanncel S V\,herg channel k has a, ne(g‘ative'si gn and
THEHHS %29 h3s &eissity veesrghbedcB6rgitAgIWi thebe apparent
to c@ﬂ%hf@'s]%iﬂ]f‘édajg_n' h:hHSta&%t.eCi@yié:'&e 53_1\?\%&8{?,1: ﬁere Qore to
requi red grouping according to Fig. 6, ere c annelf !
be }pniked1pndve kyr otlped sco®eanelt 189har empreoutied; RAtamd claims
re. g p and channel. 23 and 24 30 are grouped. )
and 12'%?12 ﬁ%a%gl%t %gjtectltr%cgaci?%t%hjr%egraﬁfﬂfeaopi’t HE r%Ep@BSCIlp‘
tiorckamhedzp llanand dt- b fare < arpdBhre H0gRtkamn, . rat her
than separately, according to: 8 gx~m-=Sx_ym~-=
Ex~~m~+Ek~~m~ (3) EX ~m~+Ex_i ~m- 5 where Ekej ~m~i s
n e f (/D11 5,20 TRt e Sy
er oy oreg oSt e 20 Bl AR R LR GE s used
conpgrleupdd &hampelvadetedt hensahpeigaias vablg. sSUCA real valued
r ctors preserves the a basing

i ng..of .th in fa
syntdes B o?%‘op‘f%o"gzli)?i BRA§ESEREY: howsNsdnk Wit gFhesaliasing
problllet OadPls SE&CObY Nthd Opkielent. #HBféht fod Sa1Q00bMLQUS s for
that the a basing conponents present in Fig. 3, are
SYStem§i dhddr ¢f CPWé’géxi £l wikongndi austtalat valbmpdnepththesis,
as o zgLo o er | ess situated . in_either half
oéf?lt hggz:ﬁap ané?ﬂig}réldi%%ﬁen?E%&ﬁhleatse?cgn%%#?ﬁgaggan‘_’f?eafr,t trom
the ps¢udoe QdMFamselds iwi [dhie drarpast aacorTthegbyesdht Sinvention

. ns that there is no need for de 15 tection based
s e G o HE SHers (65 StTbry BERARO-OMF  every

ChanQelpPoResdn I £8P Bl yNOverlaps its adjacent neighbour in
frequency. The frequency-response of the channels is shown in
the subsequent figures by the dashed lines. This is only for
illustrative purposes to indicate the overlapping of the chan-
nels, and should not be interpreted as the actual channel re-
sponse given by the prototype filter. In Fig. 1 the frequency
analysis of an original signal is displayed. The figure only
displays the frequency range covered by 15-7/M to 25-z/Mof
the M channel filterbank. In the following description the
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In a real -valued filterbank, the energy estimation is

not straightforward as in a conplex representation. |If

the energy 20 is cal cul ated %y summ ng the squared

subband sanples of a single channel, there is a risk
desQ k V e al e

Sindtaskunrhlle HBenyolApeaaly (b8 SOElLAN oy gross-
Ove§|ﬁa§ameabycoﬂpﬂnﬁntchannbav@iancavbrsramﬁ ffesesoyy range
filterbank channel width. If

t
16- ”s/ Eé’o.laoi”% esApBAsHL the ﬁ‘?s@ﬂpiwglfnge%éﬁkbours If

gbanpetatiofanshauged tWerlihd O i ¥ )
- al bei t %elﬁg Shlg efféngﬁ%y¥%§§%§%l%QTﬁiég ﬁ@EMeen analy

Slso@@@IﬁﬁntbﬁghalthAs@ésgﬁn@qﬂwakimb@ylrmlﬁédSb$|ghalproper—

| - t
tiepEe e b Shne TAPREET ) e noHEn =P oS pBEte o toReadIa
centf relguenclys 3rof ndder séausetdading t6€8048in vector, as dis-

1 §%£pjltude vari ation) can be introduced, when in fact
pla ner@%t%c%%%$P?ﬂ¢§nEoﬁé#@nvalQﬁ% ﬁﬁéséﬁﬁry chan-
nel | BMENtd 100 4 fdd terban
channel s sﬁb %%Q§¥§%g£%nt ﬂ§%£?ﬁ§s %%g l?ﬁt Hence an
alld&mﬂﬁl@mmmwnenﬁ thlSBhUQOM@ahJCdﬂnDnﬁwﬁputThi@nal mirrored
aro&ﬂ nkﬁlcantl reduces the trenol o-prqhle as w.ll be

8d Y6, O"ﬁ% at THLPRe Eﬁl%u ddlfererenkarfiamgls, as
dlspﬂrb%}a@lﬁlfri@ees fk(B) ake nd tcasiie- fpdul at @&n%(féﬁ' PRS1emen-

of a symmetric | ow pass prototype filter pO(n
tatigy M WMPs g mys@,’mama)m%% MWherd)tie m‘ep@tM as dis-
1,  N,s t

plaﬁ&@ DHW@T%fﬁ%Chagﬂghsng% suff%r fromr%1$}uﬁthg a11a81ng

prototype 'er "order and

com[:&ymm:tsry oh tdwdepr otot ypeofd | tuee I§l:@§§ﬂﬁ’§d detRrledthe that
th respect, to n = N 2. The derivations bel ow are

Causs‘%sm PEYefR da{gfeer&?omaftls%mfiés*éyﬁﬁé?ny imstlpy@ntput, the

pres¥nsangdahtiBpUt cshgRaL X{MAFACQRL S th
f requency 0<- S2<~, the subbandqg%éngﬁﬁ%; Wﬁénn jpnnels that

Shaq@>q(ﬁﬂﬂmﬁp%¢m®u¢@@p¢@eme appeoyi- mehehnye20 Mk (@amd- 19 in Fig

S2-2( s SZ +4(2k+1) - ~~+B~,
L ml%’tt ﬁ)ee rréociI e ti%e E?)%r?%}ntfﬁ?ﬁ‘?ﬁrﬁgl?gle‘j to
the dafwd hﬂwﬁiﬁé‘]tfdmpef’@tkﬁé yieedt1éLl pPOtRts N2) hedB8Fter referred
to EﬁgprOX|nat|on i s good when P~S2+~c(k+I12)I M- is snal

d2t KOSPHGI I HY phe¥i shcisgr ¢hammens | sThégl iodi aurse im-
f > I
plle\?‘?rtﬂe@ tR& I%J:’e eﬁ%ggctra#ﬁ%\[}grf Lyip e% L{%S.ggﬁluster

ich foll ows. ope adju
s sageridgeddsneirgyondearitn aresihindxanich & aﬁi_’gdililﬂi)@ crab@eﬂreigdglven
a su¥ficient number of channels, the loss in frequency resolu-
tion is a small price to pay for the absence of severe inter-

medulation distortion.

In order to assess which channels should have coupled gain-
factors, the present invention teaches the usage of in-band
linear prediction. If a low order linear prediction is used,
e.g. a second order LPC, this frequency analysis tool is able
to resolve one sinusoidal component in every channel. By ob-
serving the sign of the first predictor polynomial coefficient

it is easy to determine if the sinusoidal component is situ-
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30 10 L-1 Ek(n) ~ vk(m+n)Zw(n) ; ( 6 ) n=0 where
w(n) is a window of length L. Inserting equation (5)
in equation(6) leads to 5 EQ(n): ~ P~S2-2M (2k+1) ~Z |
W) +I W2S2M | cos~2S2Mm+ ~ (2k+1)+ Y(S2)J ), 10

atecl"\"l%r echel &@?&rtiealm?é‘f*e LeEm,ph r':.%@ ?f%e'q{&%%%?“q:%%tge of the

'S d|scre e time Fouriér ‘transformof
Subband whadnwd This energy can be highly fluctuating if
s close to .an _integer nultiple of ~clM( although

A SecﬁgdlﬁﬁgFrsPﬁﬁQFCtﬁoﬁ PA¥NERAPY sinusoid. Artifacts

of trenolo type will appear in a system 15 based on
such single real analysis bank channel energy esti
net(e3=10a, 4 heapther hand, assunimg that ~(k-1/2)/M
<-S82<-~(k+1/2)/ M and thatP(ce) is negligible for

| Cl>-~clM only the subband channels 20 k and k-1| have

. nzero,o tputs, and these channels, wil rou
is OREEEN R P S nsdiy ByiRet iR R g Ty ik ohuCTRE relat ion
meth@ﬂerog:y ﬂsél ara{rsrbaﬁ@é e thheserd Mo 68aRNEhanhe12 il lthe oMF

% m +Ek- = ~ Sk(S2) j WO)+sk(S2)cos~2S2M.mt+ ~
fllt@g @my+tb@$2quj,(b@ pfpgchhdr oySk(®2)spe@xal envelope ad-

just%gggk+%%¥2+gb§zo%M ge Q&%X%ag%)channel is defined according

to:

_lk . 0
sign(k)=( )M Ta<0 ock<n, (2)
(-1)"7 =20

where k is the channel number, M is the number of channels, and
where the frequency inversion of every other QMF channel is
taken into account. Hence, it is possible for every channel to
asses where a strong tonal component is situated, and thus
grouping the channels together that share a strong sinusoidal
component. In Fig. 5 the sign of each channel is indicated and
hence in which half of the subband channel the sinusoidal is
situated, where +1 indicates the upper half and -1 indicates
the lower half. The invention teaches that in order to avoid
the aliasing components the subband channel gain factors should
be grouped for the channels where channel k has a negative sign
and channel k-1 has a positive sign. Accordingly the channel
signs as illustrated by Fig. 5 gives the required grouping ac-
cording to Fig. 6, where channel 16 and 17 are grouped, 18 and

12 are grouped, 21 and 22 are grouped, and channel 23 and 24
are grouped. This means that the gain values g,(m) for the

grouped channels k and k-1 are calculated together, rather than

separately, according to:
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11 and r 2r 12 P S2- ~ (2k+1)~ -P( S2- '~ (2k-1) )
sk(S2) TW2S2M 1T 2M sk(i) Il 2M . (10) 5 For nost
useful designs of prototype tilters, it holds that
S(S2) is approximately constant in the frequency range
gi ven above. Furthernore, if the window w(n) has a

| ow-pass filter 10 character, then le(S2)l is nuch

smal L er than | WQ¥ (,59 fdde,.f | uctuation of the energy
esti (ra) = gof (rehagts: *£54i,gni¥)i cant |y reduced
conpared to thatl W&T i (7). Fig. 8 illustrates

an inventive apparatus for spectral envel5 | ope
adj ustment of a signal. The inventive apparatus
i ncludes a neans 80 for providing a plurality of
subband signals. It is to be noted that a subband
whese gl (hassasneciratfedcher emdriy g c&mng%ﬁa}m@efhds estimated
i ndicating a frequency range covered by € subband
enegggnabt The gubbandesignalimeri ghniat esmdurem adhaniied grouped
h 20 iilter hq*%ng t he channel nunber k in an analysis ,
CRapReLdr 8Tk, Cahe>aREl PG { VR{BRbamkBasI BoWPinal PLy W9 gain
facebagnekekichtats cnthesei s {he ehapaehatiLher I_J?D?é'ﬁgetsh%f the
.. channel nunber k has a certain channel response which
filteriyek| appedivies htlae chrahpet respodsegofoaliad] acefiére it is

nel filter having_a | ower channel 25 nunber k-1.
Obv%ﬁggoggrtaﬂaﬁﬁga?é ggnﬁlé&?@?P%ﬁ%%rPﬁ?ﬁeBgeﬁﬁhpE?ﬁg 3, are
vanishge. B8 tlhetdeioves! appbng &angssidiael e68PERchE, BRIE zeros

..1o figures 1, 3, 4, and 7 show ng overl appi ng inpul se
wily e§68%§§§eilﬁséa§?edsﬁ%%e‘éf indjsiddmr chahfelff itthers-plane,
; | ysLs .t Lterb . S [ :
Bl 001 VLSt bR, RIS Sl e i e
groypahsagofdingkam Ahig tlarsubtiand shgnal ssasd qieedlZor de-

al iasin enerating signal caonponents. In particular,
techyt tRARET5 5 S SR HANES KT et hRES s tBbanctrotg tonal

compsbat havidg: assach@t ed therewi th the channel nunber
k and to exam ne an adj acent subband signal having

associ ated therewith the channel 5 nunber k-1. This is

t.0 r o e ubhand signal. and,.the. . .
In e e L D B o Y g Byener s iRgion is not
straignafooonpdnent $ni & tdwenpives | approagerggeosuchfasha energy
. Sipuspidal conponent as illustrated for exanple in .
1s gifuhated by 3yupengothe AeRareAapubhandi fageiigsl of a sin-

gle StARhe EOMPRALAL 1 EOL %@@Hﬂékiﬁkacking the time envelope of

the signal rather than the actual energy. This is due to the

fact that a sinusoidal component can have an arbitrary fre-
guency from 0 to the filterbank channel width. If a sinusocidal
component is present in a filterbank channel it can have a
very low relative frequency, albeit being a high frequency si-
nusoidal in the original signal. Assessing the energy of this
signal becomes difficult in a real-valued system since, if the
averaging time is badly chosen with respect to the frequency
of the sinuscidal, a tremolo (amplitude-variation) can be in-
troduced, when in fact the signal energy actually is constant.
The present invention teaches however, that the filterbank

channels should be grouped two-by-two given: the location of
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10 the subband signal having associated therewith
channel nunber 15 is not pogitioned in the overl appi ng
range. The sane is true for“the sinusoidal signa
conmponent in the subband signal having associ at ed
the 'S5€AE¥GINaT NGRS QUMDEL; 20. s Ragar Al 1he QfiRles  the
si nusoi dal conmponents shown in Fig. 1, it bécones 15
tremgleaprohient hosevblt e ovelinppi bgloanges of
correspondi ng adj acent subband signals. The neans 82
for examning is operative to identify two adj acent
In aSWRRAME -SERAlS eV Ct Y iant RE | aakNYs98netiakicnd hp(n)are
signal 20 conponent in the overl appi ng range. The
cosineansdB8latsd cauplsddriso arneans @hdtaricalewghiseg godtotype
. adjustnment values for adjacent subband signals. In
filterpp(rogisar, the means 84 is operative to calcul ate the
first gain adjustnent value and a second gain
adj ust nent val ue for the subband signal on the one
hand and 25 the adj acent subband signal on the other
hand. The calzul ation i[saperforned ¥n @Mesponse to a
posi t i S Blart 2otk A @§§K§Lféxnéﬁ§ﬁT§ﬂFg. I n (4)
particul ar, the neans for calculating s operative to
determine the first gain adjustnment val ue and the
second gai n adj ustnent val ue not independent on each
ot her but 30 dependent on each other. The neans 84

where Moies ther ipgbegaiaf sdjarditedein §arul:ahd arsdébdnd NV is the
D A€ I t.ig tq be ngfe :Qb§ [Wy!
pr0t§ﬁ%§? g%g?%?gg%igét gdf#rst%éaﬁﬁ édjgztﬁgﬁ% ga.dzég%déf the
protéthegpsefiltds8 andagaumeddhustment bealdehare el o n=N/2 .
Th %%Ch other in a preferred enbodinent. In the case of
& ot YT her Yar Tt Al st e bAF ubR, CHRE ch hajel peeRple symme-
try. calculated for exanple in a spectral band replication
encoder, the nodified gain adjustnment values 5
corresponding to the original SBR gain adjustnent
. _values. are both smal|er .than the. higher valye .of the
civer Mot St PR G nartV AL PoreP MR of P pguency
0<Q ,g'{:]gla %ﬁbﬂgﬁﬁa%i Aajl b&f%h% HgidL l@i?&aﬂnbelocc;l;&%ted to
nmeans 84 for calcu I'ng gai n adj ustment val ues
be apperefmateelal cul ates two gain adj ustnent val ues for
t he adj acent subband signals. These gain adj ust nent
val ues and the subband signals thensel ves are supplied
to a nmeans 86 for gain adjusting the adjacent subband
signal s using the cal cul ated gai n adj ustnent 15

val yes.4Pr rai y, . th ai dj us PERf o d by
VR eSS o el galRupel mbier pefoghed by
subband sanpl es by the ‘gain adj ustnent val ues so t hat

t he gain adjustnent val ues are gain adj ustnment

factors. In other words, the gain adjustnent of a

subband si gnal havi ng several subband sanples is per

wher£0 (05 med Ry, Jruldd pl ¥i PG gagh sSHRRaNG 1SR & F L OM Bransform
subband by the gain adjustnent factor, which has been

of tik@l eHlated pHebtbhopeespeetirve (uband. mhergborsxihheion is
fine structure of the subband signal is not touched by
o U= 9aPIOATE HSHTBIY) | B cOthen wordsy e N8l BliVen particu-
900 anp?itu e vgﬁﬁés ggw?héssu and sanples 25 are o particy
[ { ned, |l e.the abso e litude val ues_of t.h
tar £ PLON "L B GATE, BRE Ol AP | 1T e bnbBELying
the SAIMLES: &Y GiDe-103k Agh ISt FEpt SS0%! bt lstment,
© t he reSbecf%ve s?ﬁ&ﬁﬁyﬁlggg .S%%nga?hggg%?%gg %?E stmen
the areeansg@d, eryangy adi usied sulibiaand sk gniadist are obtauhetded as
When t hese gai n-adj ust ed subband signals are i nput
into a synthesis filterbank, which is preferably a
real -val ued synthesis filterbank, the output of the
synthesis filterbank, i.e., the synthesized out put
signal does not show significant 14
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al i asi ng conponents as has been descri bed above with

respect to Fig. 7. It is to be noted here that a

conpl ete cancel |l ati on of alli%ass i ng conmponents can be

obt ai ned, when the gain values of the adjacent subband

signals are made eqpal] to each other. Neverthel ess, at

| east a reducti or-al i.asi,ng2c onents can be

obt ai ned mhenkkéﬁ}?; ﬁ%gﬁﬁdggn%ﬁﬂgvalues for the (©

adj acent subband si®%tfal s are cal cul at ed dependent on

each other. This 10 neans that an inprovenent of the

aliasing situation is already obtai ned, when the gain

adj ustment val ues are not totally equal to each other .
wherguw (81 eiel eserndeoveadh larterh kenpdinegritd ncheqpadd on f>) 1in
equapﬂgghGEolénMSngéve steps have been taken. 15 Normally,

e ﬁr sent invention is used in connection wth
spectral band replication (SBR) or high frequency

recgg;truction (HFR):é which is described in detail in

WO 987/ 57436 A2. As Yt(is known in the¢ art, spectra

Er(rekr B%Q-e P G ldk {3\” (@oﬂ?ﬁ(@ﬁM )| wgawm+-2—(2k+l) + ‘P(Q)]},
rec t ruct i i ncludes certain steps at the

(7) encoder-side as well as certain steps at the
decoder-side. In the encoder, an original signa
having a full bandwi dth is encoded by a source
encoder. The source-encoder produces an 25 out put
signal, i.e., an encoded version of the origina
wher&! g@f@m i pswhi chngae of PRI 6 f&AUSRCY 1 RABHSNEBAL VB € kand
Included in the original signal are not included any
W{(o)T aHa diheenreodeithy ersione 0t tdres f5 Qi sl tisé giiaddow. This
Normal |y, the encoded version of the original signa
energpl ganndleudeisytel ¢t ofdl baimgk ping hef 302 oiEgicdalsebdndwirdtinteger
The high b of the original bandw dth of the .
multgpig g?gﬁm LRI nERBdedPHy tHI¥hCodEd et sTotPrary
sinu@bibhe :ariigiNals SheNdlrenth d ey aCRdEN- SigiSsarkt NeRe al Ssystem
in addition, a spectral envel ope anal yser for _
basednainysiugh t Aengpecteall amalupes odpanlke changicdal ersigiyal esti-
mategn t he bands, which are m ss 15 ing in the encoded
Vérsion of the original signal. This m ssing bands)
is, for exanple, the high band. The spectral envel ope
anal yser is operative to produce a coarse envel gpe
On theprellept ahPBA, of2 IHEIREhdthaki @krd/ Q2 i%@ff‘ﬁ&ih]e/z)/ M and
encoded version 5 of the original signal. This coarse
thatdf@dt igl nedidIddpd & e%?l’es|é’X?§t/i1‘6n I b e ngpeydj phannels
several ways. One way is to pass the respective .
kang ; §qUREIE port QAR PHEPSESg e sitHREC t RrdTGRI SN Will be
grou?@al¥% thisht &IbUC R dNaly MasPeotd ¥&, SUDRABG 8bNatBe en-
or respective channels inthe correspondi ng frequency
ergyl@stangécabesebt annéliesrd tvo chboukdtse itshe energy of
each subband so that these energy values are the
coarse spectral envel ope representati on. Anot her
possibility »s to gonduct a Fourier analysis of they1l5
Ex (#)-SB|.NGm afﬂ—m@m%wai ﬁbﬂ(@eoﬁ[umw (D + Dhe¥(©) } (8)
m ssing fretMuency|band by cal cul ati ng an aver age
energy of the spectral coefficients in a group such as
a critical band, when audio signals are consi dered,
wherdSi Ng a grouping in accordance with the well-known
Bark scale. 20

2 2
T T
Sk(Q)=P{Q—m§2k+1)} +P{Q—m(2k—1)} (9)
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In this case, the coarse spectral envel ope
representation consists of certain reference energy
val ues, wherein one referenté energy value is
associated with a certain frequency band. The SBR
encoder now nulti plexes this coarse spectral envel ope
25 representation with the encoded version of the

and original signal to forman output signal, which is
transmtted to a receiver or an SBR-ready decoder. The
SBR-ready decoder is, as it is known in the art,
operative 30 to reienerate the 9m ssing frequency band

by using a certaip ggmgl%gkgqﬂ?egﬁggpagg§ Phi ned by
on t

decodi n he encpd VEWS gnal to
obt aﬁ’krﬁgg*jf@ dF i . (10)

Nat ural ly, the decoded version 6 he original signha
al so does not include the mssing band. This niss 16
ing band is now reconstructed using the bands incl uded
in the original signal by spectral band replication.
In rticular, one or several bands pn. the decoded
For vné?%?oﬁlsggu?hedeoﬁ‘ligﬁ}sna? SEGTACTARE st brt e aﬁg gb%desd that
S(Q)UPi &0 Rpdsimaiech havestmbeid reconsteyetady ™Mele given
the fine structure of the copied up subband signals or
abovfer.e glencys spect r al £ caekf iwirehtw a(e) abdpasteedlasipaps filter
gai n adj ustnent val ues, which are cal cul ated using the
charactteal, emergy |[ofQ) his subbandmailgeal thahi ¢(G)hs deethe fluc-
copi ed up on the one hand, and using the reference
tuatdwer gyt whibeh ¢mergy 1@strigetted 6f omdusd icoar $8) spect sagnifi-
nvel ope representation, ,whi ch has been transnitted
canthy LS CSHRR 15 (e [Beboddr SRBTIET . Tthe gai n
adjustnent factor is calculated by determ ning the
. quotient between the reference energ¥ and the actua
Fig.erfer §ylupbirdles aRing HR Sklmr ePPasetof Ials sREGecalisenve-
Thj$:.] siuat i [ ha; . fescri f
ope, A R, L R 670 T el TR 3P G L udes
a meswuch &daifv adjnestingntg valplsrahi th davepbbandexagphes. It is

been determped b ai n_adj ustpent bl ock i.n igh .
€0 15 oURERdy PaCorts (YUTOh Bf 501 SRS G hfeuien
chaninRve i deyi eadi khdshpatedr i dqlidScy 8 réagebediagdd by the
conpl etely replacing a normal SBR-gain adjustnent
subbgagd cel@rebanThe geddbaher wiiamki agiaipates dmom a channel

. i R-.adj yst t ' . he first iDL it
fllt%%gq5§ﬁ%ﬂ§d¥§§ cﬁgﬁﬁgf naﬁbgg & n'd5la é?é FEXterbank.

or bgf

9
stnent val ues are de ern1ne§ ?gr adj acent
The saidpbyndli si gndkerdepéndend an Eactelotther oifn dasedhefilters,

adj acent subband si gnal s_have an aliasin
e ﬁ

robl em
URATL FAIFRE SEPISopiiiy FRRDBPL BUBBRCed has a
cert@fint hendidd Br sebpemswhigly dihe s adj Asert aspbdand toi dhakbBannel

originate, 30 there were aliasing-generating signa
respep@goridntan sadheasnt cbaanedi gaditecoporiet aslpwsr channel
en, di scussed in nnect | Wi Fig.. 1. 1 ' _
numb%%égf 'thH%i%V%%}%g he%tkggﬁﬁegngg ca dﬁlg %gé%§ overlap
pingmeanseaf Ashe o efley encer engii@sSrdtigasm téedrénoa fLhemade to

SBR—readé encoder and by neans of an estinption for

y

LigurRe ehergy 47106 { hENBYPHPE- VS B sipMal 8¢ ZRgponses

in d48sKESPANSR sl O he JFRRNS: f Obh£XARY Ni Mg (e subbad analysis
i1 Si naks as to aliasing generating signal conponents.
ilterbank.

The subband signals output by the means 80 from Fig. 8 are in-

put into a means 82 for examining the subband signals as to
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5 1n the other case, in which the inventive device is
used for enhancing the operability of an existing
SBR-ready decoder, the neah€ for cal cul ating gain
adj ust nrent val ues for adjacent subband signals can be

- e : th j r ' he gai ks nt
alla%g?%egﬁg%Q%“%La jé%gﬁFhSuﬁgéﬁgﬁ%ﬁéﬁ%IsF%WLpgﬁg%gagggé the
mean@an8a basopgrprobd etw Skaména thpi sabbSBR- skgdylehsgviey as-

.does not pay any attention to aliasin robl ens, . t hese
socigfeq BATEEYHEn Lhal GEATPEL PHELET: o HU] dibrt libband ad-
jacest 98abBaRs € sk BHEPEMIRNH O LA LNErthd 8,1ty eplhd VBhanne 1

means for cal culating the gain adjustnent values is
numbgphekati vahie desi e cdglandmingl wBeghfn ddjcustwRiand signal
ues..for th l.acent. band si gnal s. bas :
and YAt 28 aRkok S PkEn il A PR ¥ S Gade iy st
nal campbreddfeinn t3pvesabraysindheahgestsushy ds & ostrakeoidal
t he second _gai n adjustnent value equal_to the first
COMP QR HE aajsuétlﬁ“éll%r\%leﬁe.f%eeﬁf‘%@epé%i%‘i% th-idttds to be
note@nﬁ§réh@h£ﬁr@ﬁegéiﬁuégi&§? g@gﬂﬁmtcﬁﬁbHﬁeﬁgufbrtgxgﬁﬁle in
second gai n adjustnent value. "The third possibility 1s
the gpbbahdukbatealhésanierage ofcibdtdd orhepeal tigachannel number
15 .adj ust nent , val ues and use this average as t e first .
lga ad 'I} E’e same 15

U aPREhAP AT Hdjidbt hifit AVAUEPEHT% he et on

true CRbEULIRE edli RyEl @pE 3eliHst n@sfﬂf)Mﬂéﬂﬁ_- iAnehBekubband signal
,opportunttg woul d be to se 25 lect different or equal
havingr aesafdasedotdegavddinat gee gahanaalustmdar val uekegarding

' - t: 0 e _hi_gher. or Lginal, g
the B e L R T o h2b " Han HhePecomes
cleat owerntgailosd) astneint yatnkappibye Manmyesr | 9f nabrgaisponding
._adjustment val ues. When Fig. 2 and Fig. 6 are

adjagyhpaiEPand Heies: clear 30 that the first and the

second gai n adjustnment values for two adjacent

subbands, which have been cal cul ated dependent on each
The me#es, 8ar éoboekahiigieay tisarcpdiatorigibal ideneifvakye adja-

a are both spaller.than the_original higher valuye. .
cent HEG SRS WhitnSeke: 2B Bairaene JrhpratitE signal
compdi@stenin i fivendvOnlappimdi enybe BBR-meafdy encadecoupled to

al ready perforns_the features of providing subband .
2 meangnaf sTPBI 62kCBHbENEI §21B) 2ddRERTAPRg VERESSUBRaNGAIacent
subb S @NaL §adtst 01l IAsinC-eNer ath00nshaals S £OMBOBEALSve to

(bl ock™82 of Fig.  8) and cal cul ating gai n adj ust nent _
calcwktuesther fadjsdcensisulblignd teiegrial va il oekd84) aeeond gain

. _perforned.in SBR-r ead ncader,, ich does not d

2dTugiEtai KoL uEingt Sper HPPERS. THP1Th sORalhe (e niang and
the d@faCah€UbabbNgd bigusirahednbyotaber aaga.sige &hlichlation
_ Fig. 8, Is connected to a 10 nmeans for outputting the
is perkerme@din heeseedne bal suPaséliysi neadilbsodeithoyvgegas for

f01nd r apsmtial degad pScSR881at Ry -~
e PP FasiRel ST Flaapl . AT 2P RcALataRg. o opera
tive coardetspethe athenfekepegreépr edentamncoh tvegechendwitihtle sec-

15, pref er ahl n indication that the aliasing-reducin
ond a3 e e AL U aitsn L S TR S hs OB ey BGRRD Put
depe§@iitict @t a dhesshdw, nodi fications to a nornal

SBR- decoder are necessary, since the gain adjustnent

val ues are already in good shape so that the

eghz |,gnal, w.l 0 ' i Ligng 20 -

The R SRS e i P BRI MR B20p B B sec
ond §dihoragyuoatinginty sabband K ghal $carlee desteidbesk. khis point

cnae oSO IELBLE e DYSHL! 90,1 BRLRAZRL G2 18 T sec-

subband signals is the anal yser for 25 anal ysing the

m ssing frequency band, i.e., the frequency band that
is not included in the encoded version of the origina
signal. In case the present invention is inplenented

in a novel de30 coder, the neans for providing a
plurality of subband signals can be an analysis

o o o "
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19 nal signal includes quantized and potentially
entropy-encoded subband signals thensel ves, the neans
for providing does not i ncl ub@ an anal ysis filterbank.
In this case, the neans for providing is operative to
on®@Xxga et aghhEeR¥nEecRARY and, r ugntized sybband,
si gnal s frﬁpmthe trang‘%i tted ‘gﬁqg"ﬁ% %ignpelzjaicq} og&ﬁéelr in & pre-
ferpschderbodhmemeand nf other owisdi nf i moflifyhey epdmatidfustment
tRdr e h.lLow band extracted subband signals
e écggipancgggétﬁegﬁy‘%ﬁ‘fﬁ@ﬁéﬁ) Trefepelrtiona spectral
bancul ssp oz dtheorhi ghcd@ad, ashbt mbaikNEWN glal nt heiAden¥nt values
cors ecté%h band replication or 10 high frequency
ECENS GGt itoh. TP gord i havs SBRe wdpendiitehmehtt vealues are
boranausitef i1 hank (b be sifuated.in the
~encoder or the decodér ﬁ%ﬁdggfgﬁn?ﬁeéﬁg'ﬂﬁﬁﬁéQ%%ﬂy%ﬁﬂes and
higigirchhag dilteuat®ds nvahuSBRE derederigThglsya1lsst RESikE 11 be
fis rbank 90 positioned in the decoder is operative
Outgéh%gcgﬁggrtﬁg‘gain-adjusted subband signals to
synt hesi ze the high band signal, which is then, after
Th S¥Pthesis, conbi ned to the decoded version of the
CoriegiFal® i kival ca beeba biing aghuhl bdndstmendedadivgraltherefore
calBltgrpatiyvel ¥, t.heg real valued.synthesis. 20 fjlterbank
~can coveFM§héaﬁho?gggﬁF§FH§Ivﬁ#@éﬁe%@ﬁ %&ﬁd 974t subband
signhési oWhbard geliannel fudfndhe wyTiAeshsal thbeR@Mend0 s gnals
thelLS sugplied with the subband signals representing the
HEChUEd GLPsiVWEIfachet dr R gitaanSsiSgnaior waeie eHgubighg the
adjhasgtf isblbBEnNANREGS ANEs 1 | £d. i gain .
adj ust ed subband%?iagnal%%tﬁ)%%u?%ég%ggg 83 1fy G ustment
valypy. Breferabiybetheogalinnedijeathiat, peh€oirie@nbyvehe means

cal L.on .0 ain [.ustent, val ues i n dependence
86 ??o%%%kg‘%fihfgﬁg a |%€3§4%9§1%%% corpperdafampses by the
gaimihdgnbamknﬂndaau@@akﬁV%H&ﬂj@H@‘&gkﬁh§§§§s£ﬁgt€rqgﬂﬁes are
. or tQ conbine a real-valued analysis filterbank and a
gaip oaAIysfueat syRatediss fin t ekbank viordgar tiloul gaifordjowtment
£ GOSiylecogder. . hi cat i . 0 Fig. 10 illustrates a
° pref%r r%gcger?‘égglgrlrenlt?é% hg’er‘{égﬁg %u]? FRexEWHTS the Per-

formedbhatid reilgrallyings dashbeebbautl ineg hef eremWid hsubband by
theL?éPﬁCE to E%%. 5, the means 82 for exam ning from

o 8 ' AEF HIERT a TREARS 10008 Ndét dafmi leulewed for the
rengdEﬁV¢”§ﬁbﬁﬁﬁﬂ.5TH@k¥EQHba|tﬁ@e%@ﬂg(§%§4¢Eﬁf€589beﬂg sub-

signal and an adj acent subband signal s

band (819181 edss nft pEedibedr byoltironpalis adg webitnanted. In other

wordy ef bl.y, as n_outlined wth_respect to
Cgaua??%nl%ffﬁgf%% ?$§§%t%$%dfgﬁgfspdrgn qlSubband  samples
are cpefihieiient, ofwral lsecand osilesl prediagidlar Rl yeeMiak asf the
Sub&%ﬁ'ngd if the equation 10 (1) is calculated. The
ireans° 190 FS Edipl SePreeFelis MOt ok Heg etheRengsatples by
the sjgiim OhddusaRiht Ciy fQr hacant a - -
§?gnals.ﬁTn accordgggg %ﬁf&gﬁﬁgggrg?E??Zgggng%%Pﬁ%%%ve sub
bandysigmé lpr esent i nvention, the means |02 for
determning is operative to calculate the equation (2)
so that a subband signal and the 15 adjacent subband
At wignahtpne olft aicweds Fbe ghoA-Earustsubhanb5iOnd gnals are -
ans |1 02 depends, on the one hand, on the

obtained b
obtagn of%ﬂ?eﬁ% ggaa?ctg@rmﬁa%hﬁ’ﬁeéﬂ TJepandi eagnadg, dre input

intol e sgihereflandsi 0o Aigychanel, numter. AL, supband. o) -
nunber k. The means 102 i n Fig. 10 |§a§%ﬁp gg ?or%al valued
SYNthggis 104 tegbaarkal ysimgotheusi gfis t2@ toyrdetes s néilterbank,

{ . .adhgﬁp ' i gnal s, havi ng, al.i asi ngprobl ematic , _,

e éonpongﬁfs. EnQ%%$t$%9 A ,S%ﬁng%chSEn G §PY nglonificant
preferred enbodi nent of the present invention, the
means 104 is operative to determ ne
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25 subband signals as subband signals having
al i asi ng-generating signal c onents, in case the
subband si gnal having the | ower channel nunber has a
positive sign and the subband signal having the higher
aliebangelcdrpdiintiasas Redaldaes: Sh88-r e EbBved With respect
considered, it becones clear that this situation
to EiPsed-for 30 subband signals 16 and 17 so that the
subband signals 16 and 17 are determ ned to be
adj acent subband signal s having coupl ed gain
It adj st ientnotddieserdhehsane icenpiee of Jarsthhandon of alias-
ingSignals 18 and 19 or subband signals 21 and 22 or
Is 3oL gnaf 3t 28 b ned 2 1when| $heo geimovebuger ef the
adjhbaht albehnat ivenw 2l 50 apofher Bgfdkgtkggh ather. Never-
olynomal, i.e.,” a prediction poFynon1aI SEtRTG,
thetgpdh et fléast orderedart ben us€d,aland itrhat cahsonents can be
e ly, 5 nomi al._coefficient can be used for
Obtgggéan$%$§g¥Pﬁeg§ﬁBna?ﬂ@ﬁtgﬁnﬁhg%iﬁﬁﬁuﬁaqtﬁq%iQﬁﬂacent sub-
banflordiyrorlder apreediat tanapelyngspahasnef fdci e8kn Thehner. This
rocedure shown with respect to equations 1 and 2 is,
meayt Ly, Spr AREFPEATSRCE T {hienvaiived e |k teaticut ats orlready
obt & ea (o8 . shoys. rred inplementatio
o?ﬁfﬁb ﬁggﬁg EE% c%%éﬁld%? %SgéﬁﬁgadTﬁgeﬁgnFr$alﬁ%% Totally
€qud br tadjcacéntotdubbamdt shgnald s raceor daskeovhth hepared to
thepégferred qgQﬁginent of the present invention. In
partTcutar' 1He Meahsveat+YontEeS Bavachresestakes.
means 110 for providing an indication of a reference
energy for adjacent subbands, a neans |12 for

Normal ki attig REEFeat ed refmartgicaas fisr wdred adjpacentnection with

Supban n 114 determ ni first and
S?esecondg%%?angﬁgggﬁéﬁp vE%%QS.O%Wéfggaggﬁgu?ﬁgyﬁﬁﬁﬁantruc‘
tiomalHFR] ustiment iy ademcgioendit hee s£LoN0L 9fd Mo @ds Ut 6 2402 |
ment value gk-1 are equal. Preferably, nmeans 114 is
operative to performequation (3) as shown above. It
As i8 4@ bensptedpheng that n Ly, t i ndi cat.i .on., .
~ the reference gnergy for'a%?g?gﬁ¥lsJ%%g%%gh?sEég?ﬁgﬁgaon or
high r §xpanesAvodes s gnalcioubputi noyl valesor catt SBR enegderat the
)articul ar, the reference energies con 25 stitute
enc‘%%erp%ola%es &SPt 5 SR DL THIRT bt | O Aoy 2t ke
by a normal SBR-ready encoder. The invention also

I relates to a nethod for spectral envel ope adj ustnent
D Hie LREHRr, 88 RE1FiPANt Grilsma Wi a dfBLLt beng@idth is

encdRIK 89”%”§§§réer%ﬂco\@ﬂedTﬁQal%gfr?ﬁqQaerﬁ o%%gr L8 lces an

val ued” synthesis part or where sal terba
outpidnpiigesl a tompl exramysisd paptsand af edhe vakiiginal sig-
synt hesi s, part, where a lLower, in frequency, channel,
nal, it (R 8R) RBEn i BRES , TPROPFBGYeRA T naiHel WaFE included
in trodi bredidalngildieiSaske gabh Vidldi8iddd SALdwc®erin 2Re en-
channel has a positive sign and said higher channe
codeghsvernbgat Ve shgnordgingdt 3henakl aticomaidyweebhe hencoded

vers 200 ST e ol et EDSOAEL, 00 1S ZURAM s i
original bandwidth. The high band of the original bandwidth of
the original signal is not included in the encoded version of
the original signal. At the encoder-side, there is, in addi-
tion, a spectral envelope analyser for analysing the spectral

envelope of the original signal in the bands, which are miss-
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In the above nethod, preferably, said gain-value is

cal cul ated by using the averaged energy of said

adj acent channel s. Dependi nd>on the circunstances, the

i nventive nmethod of speclO tral envel ope adj ust nent
i e C i npl t in hard e or _Ln.software. The. . )
%ngi%gl228n%§€?§%%c§%%%1%§rﬁ%ﬁi@%noﬁlﬁ%ﬁ?iaFlgPS}agEhls miss-
ingnedndissuth, asoa dikakpde, atkb Rayhngaehectrhenisgalh¥al enve-
1o readagle cont r ol signals, whi ch can cooperate with a

PoroYF ahmEbl &5 cORpLEEEVeyEPeRISFUERAE FRATSRY ENVELEPE repre—

sent@t hed 48 ry ouf,1 net al.l .he _present .

inventLon,§$%e%§?%?e?h%§§aggoﬁ%g%g¥gpéggFgﬁl%ngggg version
of KBei myigipedgraimcode Thosedoarse mpohinereadabbtope repre-

ler, for performng the inventive nmethod, when the
Sen%%%%ﬁ?é%?bﬂgar%%?%?%%%@tl?uﬁgvsﬁa; EBHput 8BRS FAYoLRefo Pass
the worelspedthierd nvenddednes, bHHEEEHRI €pral Q-2 89&8%5%& signal
e

th(ﬁ%ﬁgran120 havi ng a program code for performng t
r AT RS hb, fivhearbark corptiher peegeativensubbaad sig-
nal£ORpYt Al Appar atus for_spectral

enve%oglfeesgdej@u%‘]%nfl:yg?ﬁglgi Slnrgl %Hgo@%% Sf’rogqncglr}%aﬁ§equency
range8rd orbtrionadiargd at gl cai bbbl ytof tBebbABHgSi §RakSchasubband
so éﬁgbagg si gnal havi ng associ at ed theremﬁt% a channel

nutber K FndCafing’ & 4592 q@Bfc Nearfga 155y efleeicbya t henvelope
repragand iggnal , the subband signal originating froma

chan 10 nel filter having the channel nunber k in an

analysis filterbank having a plurality of channe
il ter_hav t he _channel

notH i.n the .channel, f havi n
A?Otﬁﬁﬁigééisﬂgﬁigﬁ%h%ﬁne(DrggBSHg ﬁhi%ﬂu¥%egv€PP&§§éé of the
missiingh erchamne! tbesparsa stfe athadiacegy ehanl hidd By fre-

havi.n channel 15 nunber k-1 in an overl appi ng
TUEDEY g VsCeasy lpbAingx & M yRrade sobband ofi grae spectral
coeflfaviiRe+assqci gt erewi.t h_the c upber, k and .

~ for exaniningéaggﬁﬁﬁhdﬁﬁéﬁsa%bg%dg€¥g§%?fhggpﬁb Wheh audio

Signadsocik edonhédewetih A%ie ehanrelpimyben kededmance with

rm.ne et her the subband signal and the adjacent
the gg%ga%bogpgngF&h3€§&§Piasing generating signa

conponents in the overlappi ng range; neans (84) for
I galculatin a first gain adjustnent value 25 and a
nt ééoﬁ@sﬁai.@%ﬂQ%ﬂﬁﬁﬁnSRRﬂﬁnﬁkcﬂév¢kp§ﬂnxﬂpmbségwmiion con-
sist8Ndt heo Al ACeRL rauBRARd Sland) |1y Lesponse, Lo a -

positive result o% ? ggnéghs Yor VEXART i Hé?rﬁﬁgré¥H3 refer
encet Rpenganyafloe dal adsatding dds wiper at i vertiDi et esGhdecy band.
The GRS f%{%}e%sin aq%UEtnent val ue .and the second gain

S usTEEN d1UE BRlstPheraentids oersst gectarmil envelope
representation with the encoded version of the original signal
to form an output signal, which is transmitted to a receiver

or an SBR-ready decoder.

The SBR-ready decoder is, as it is known in the art, operative
to regenerate the missing frequency band by using a certain or
all frequency bands obtained by decoding the encoded version
of the original signal to obtain a decoded version of the
original signal. Naturally, the decoded version of the origi-

nal signal also does not include the missing band. This miss-
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nmeans (86) for gain adjusting the subband signal and
t he adj acent subband signal using the first and the
second gai n adjusting valued®r for outputting the

first and the 24 second gain adjustnent val ues for

t si.an QL ng. par atus i n ccordancge
ing LRRATHECHOD Yecttaiind RS 208 A ds “ERGhRagin the
orlgsna)besa‘ighae by capset B4E BhEAS ﬁpl&@mﬁ% sighabarticular,

based on coeff|C|ents of prediction polynonlals or

one RE SBEAd HYRE and whie %@%@@m veybband off ghla¢ original
slgﬁépoaréogkleéﬂgdt%ﬂd“%éﬁ%gﬁ &gﬁkoabg %!tlﬁ%ﬁéﬁﬂﬁav% to be

when the signs have a ned aflon
receagihrwitet. EhemppahatﬁsnensamumUMﬂmxbﬁMﬁHec&@pﬂ@& up sub-
for exa n|n IS operative tq

band e s oo PTG BAREE DAL o B gy aPiancere adjusted

usu‘n‘pt @@ﬁn 33 4stABRAr At dd) asﬁl@?&lqaﬁcﬁﬁ VMaIlrbuCllaadéB 2u§{ng the
,. in which the predlctlon polynomal is a low ord

aCt"b%]f VTP B %vthg gubppst eriderlcoefifiah dres Mkmewpled up
on the Sflgelilwﬁlﬁ %nci QY% eglagor%l%gggﬁ%:ﬁ:: %élse?raglé/l) et{}'élcl}la is ex-

4 and e nean for
traQﬂﬁﬁ%ﬂﬁrmaitmh@SecbhesEierthd@& C@ﬁﬁ%ﬂ@béntrgg&esentatlon,

i alculabln% the signs of the subband signals
WhIGkH AP AL (8 SN HASTHANGS Wit AMCIHdlaseRsoger oft o4, the decoder.

NorméahilGh ZéhéhﬁaﬂﬁaQ§hQ§%klﬁﬁy Lping i %%ﬁr% q%%odeter—
cal cul ate the sign~for a subband S|gna ased t
mln#ﬂﬂIQNﬁn@uéﬁuaﬂto@etweﬁnsﬂgﬁfkfgferdncefeaeﬁ@yOﬁhﬁWthe ac-

~.0 30 K h h I
ustl BT 18 QRS LSt e T e

This 1s the situation, which has been described before with
respect to Fig. 2. In particular, Fig. 2 shows such gain ad-
justment values which have, for example, been determined by a
gain adjustment block in a high frequency reconstruction or

SBR-ready decoder.

The inventive device illustrated in Fig. 8 can be used for
completely replacing a normal SBR-gain adjustment device or
can be used for enhancing a prior art gain-adjustment device.
In the first possibility, the gain-adjustment values are de-
termined for adjacent subband signals dependént on each other
in case the adjacent subband signals have an aliasing problem.
This means that, in the overlapping filter responses of the
filters from which the adjacent subband signals originate,
there were aliasing-generating signal compenents such as a to-
nal signal component as has been discussed in connection with
Fig. 1. In this case, the gain adjustment values are calcu-
lated by means of the reference energies transmitted from the

SBR-ready encoder and by means of an estimation for the energy
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6. Apparatus in accordance with one of clains 2 to 5,
in which the predeterm ned relationship is defined
such that the subband signallhavi ng associ at ed
therewith the channel nunber k has a first sign and
of W ' k.S i avi ng, associ at ed
tﬁ%r ﬁp?%%?%g %%n%g\dsr% & - 1ar%iaslré U Sitgh, the means
forwmeminsimopposkt esuidodie bitaklsi gs 7o ADPAKALYS ddherating
Sigﬂggorggngg with claim6, in which the first signis
negat PV "8RG5t he second sign is positive. 10 8.
Apparatus in accordance with claim1, in which the
nmeans (82) for examning is operative to performa
In thgalotEdind yarsef oint Whishbbdare shyeatiwaddeéhicadiacented for
d,sign : ermning a tonal co nent
enhﬁ%@?ﬁg §§%%n§FF%§E13§£ aéﬁ?ea%mﬁﬂf%F%%%agggyready decoder,
thet heeskolfbr aXppereins daiaceasdangend LA1ckal B ddYacent
bmhl h the eans (82) for exanmining is operative to
subljabd, fiAB2 L jh&eRerd R kffken eofpanent theti att etrieves the
aipvenkappinag+r f nel . d _channel k-1. -10. .
? Appa?atus ' §§%§f aﬁ%2a€f§haéﬂéggﬁgtﬁgggFggegﬁﬁEals’ which
have| ginsalias iher prolpeisi ngimeans foyppeaVi 8BRIraafliyr Encoder
eterence spectral envel ope val.ye for the subband
doeéiéﬁglqgﬁﬁ gnge@' %%ﬁ?qeF%r@&G@%ﬁﬂ&nP%@b%ﬁWéloEEese gain
adjwatment ovathesadjacerfie sebband si-gnany 1dDpahd WLED1s are
.. the nmeans (82) for calculating is operative to
lnd%@ﬁ%g%ﬁ%eoQ1§Q§hath?§t Eher gy venad mnee mierdisc &oimgrad culating
the Skgi30 I y bband si.gnal _and a,secon
. e%gﬁgyaﬁgégurerghd?%%é$%g§§ §ﬁﬁﬁ§ﬁﬂgﬁ%r W g?r§ﬁ% calculated
galmdparestnsubbanduskgalr, wnd adPcémt WBiBPahBe sHBAASs based
on %QZ)tfor exam ning js further operative to calculate
T4 "Phe FTTtVeHhd PReIsBRNd JFditn ) Wttt values. This
can hesegbd #n | s8@af, LoPhpat oA @Erggew%yrﬁg %Sf%ﬁﬁgc%he sec-
spectral envel ope val ue and the second”5 reference
ond spathr agljertakrspe waluse egual | tnedrhe oftbi siat fabnohdjhetment
ir ur.e. pr. the second, energy neasure. 11. .
vah%p‘pzlfrha{ﬁ%r g%%?l 2heetNi Th bRe™MKet ﬁggplféféﬁi Agin adjust-
mentc| gaiBe iequhl cled hehgeanscd®d) Jam calsyukehiAg ivalue. The
this2 erative to 10 calculate the first and the second o
1r§§ipr?sa§fjl%fsltlﬁrﬁhtl%/a‘me%a%faléhatﬁath@héye@ageepfbpoltéss»rlglnal
airt hads t i-ned eshol d. or L to _eac .
T he%%%?ggApgg?gtgﬁs elhﬂ:[ aggoru%aenc%ﬂwgt %9(%:?%9% f£ the first
calapiadted e ipy elds) wetrernt neall wdir estiotHei sebonar chhanigted en—
n accordance with one of

velcgaual 410 .6 dB. 13. Apparatus i (

?ﬁegﬁ%ﬁ%§l?é%cwﬁﬁﬁﬁg %ﬁﬂﬁaﬁrc%ﬁ%??%?%btﬁﬁﬂﬁglﬂope to se-
lectpravi £ rghtnouneialli edh #d¢ Skndaise RAULIEA MAldegain ad-
. for the subband signal and an

Justment values, which are both lower than the higher original
gain adjustment value and which are both higher than the lower
gain adjustment value of the two original gain adjustment val-
ues. When Fig. 2 and Fig. 6 are compared, it becomes clear
that the first and the second gain adjustment wvalues for two
adjacent subbands, which have been calculated dependent on
each other, are both higher than the original lower value and

are both smaller than the original higher value.
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20 unnodi fied second gai n adjustnent value for the
adj acent subband signal, and in which the neans (84)
for calculating is operativel&fo calculate the first
and the second gain adjustnment values 25 so that both
In dd€cdadgete t BaRMOMaRAUALr | GnBobOBhVAMEAL HIRLhESinven-
. and the second unnodi fied gain adjustnment val des and
tiogpgliewhgcteduid IBR-ardridghemnamdare afrdduy foastorand the fea-
e .unnodi f i ed i n adj.ustpent values, 30 14,
Curg R oo Ee v IR el e, (Ripe e e W diang) . exan-
iniognodié | etibbianst gagna®e] b mest yed e andgbhlerating signal
unnodi fi ed second gain _adjustnment value aré indicative
compgpentspediiogk ebtePbp&isf a&n orngi sallcylghangi wadn adjust-
menkrl |y d, 4 [ he freguen band,i,s to
beafﬂéconst%%t 2g] %ég%w;%ggbrggltd bSalr%qa?lespl h (?}(can?qS are per=
forpggarat us SBR-accahdancedét h eneclof dbbe poeceadi gy gain ad-
us ggl s, 3 further onﬁéi,si ng a synthesis filterbank _
F ¥ AT S nﬁ“t 1§aiRS&dj UstedmeaBdak@rsiGhatslating,
11lterehtatnbg symchesieed ol it shopal. 36 18PRALALMEed to a
i n accordance with one of the preceding clainms, 10 in
meapRi cRTt 18 tanaItyisids td tekbeinkand aheealeceabuedlculated gain

difkE a nd_in_which.1the synthesis filterbank is a
@ jrealltn@@gl g%%ﬁluéi ??%r%ﬁ%}l}.&nﬁ%@?f¥%pﬁa‘§%?ﬁ§e¥n accor dance
with any one of clainms 1 to 15, in which the analysis
I f%'hl.ter bank is a conpl ex-val uyed filterbank, and in
D WHEh 99T sy heSPSOfRrt #iBdnkrseelve eanvallyeady "aliasing-
redfibéder BaRksc20pd8¢ L ARP Ln ’ With one.of .
the pr ecedisﬁg %I ai }:rs I@%@%E;Bgﬁ tr%%q:%egz%ﬁls%?é%j E&ge%her with
pretaralat iang indioperatn vehto dileubatesthe-feaatigai frouping
J nt |Lue and the second. gai n adj ustnent_ val ue
ot %gégéggﬁ gﬁ‘%\?@?{ag‘s&g@ﬁ gj?a(ﬁ‘ ?%ge%@ysﬁﬁﬁ%nél’oélﬁg‘ﬁ&?d- Then,
no modifheaadpasent subhantsi gvalaedSaeA BB Rk sary, since
the S ectral envel ope adjustnment of a signal, conprising:
© 302 pPoFdiLSETERs) valyaw ad¥e yadteadibdmd wiaghassapa so that
thesgpfl;)@@sﬂ&g]ag- I ng: &ssQci at erem t h,a channel
nunber Kk 1 ndi claéﬁig W?Jh%?f%%vﬁerﬁ(gyﬂr]%ar}sglen% o%%?%%ra%v?he
subband signal, the subband signal originating froma

T t%l?an el .filter havi ng the channel nunmber k in an
n an%|$§'§°V%P9er8§ﬁ%a n implementations of the means 84 for

providing subband signals are described. In case the present

invention 1is implemented in a novel encoder, the means for
providing a plurality of subband signals is the analyser for
analysing the missing frequency band, i.e., the frequency band
that is not included in the encoded version of the griginal

signal.

In case the present invention is implemented in a novel de-
coder, the means for providing a plurality of subband signals
can be an analysis filterbank for analysing the decoded ver-
sion of the original signal combined with an SBR device for
transposing the low band subband signals to high band éubband

channels. In case, however, the encoded version of the origi-
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35 having a plurality of channel filters, wherein the
chan 28 nel filter having the channel nunber k has a
channel response which is ov&Pl apped with a channe
response of an adjacent channel filter having a

rha ng =1 ] n_overl appi ng range: 5

Iuaexaﬁ?ﬁ%%gygg§§d$ﬁeqggggéﬁgdsfﬁﬁglp?é%@ % oBRhF gy -encoded

sulitparcews i gnd he themaelvéHHthekﬁﬁﬁhéofoﬁxﬁﬁb$ﬁﬁgn@2does not
t

iné¥¥£§ent subband si gnal having associ ated therew
the chahnéfendrbér feltarPaddt-er fitnéhivhetaee, t hhe means for

prosuhtiard sisgnsbe 19 ahd the adjacent %%@9%%&—%5%%%%dhag§d re-
a basing generating signal conponents in“the
quagreaeah 5 angin gd:gnedlsc iran righe S)aresifiitristd gaidgnal input to
headj t ue and second gaj n adj ustnment value
- %E§é§‘%EQU6@%%d%EFaﬁa%Q£uPE?%£§§P%di%céHFt§@6b£Mfratlve to
tragisgoale | uceSPORSSHAR acRPShELYE TEPHAnLf si1HLaMBANS accor-
r exam ning, wherein the neans for calculating is

fo
dangse okt 3y @ét diltA nknewe firesspgsilnistd] ustient tvalthe high
bandn@st he secqnd.gaiin just t- val ue dependent on each
~other; and 20 é“gﬁ A a&gﬁsﬁﬂg%%@p?%er% g{%{h S ation or
highnfreReeadjatentnsubbantlosi gnal using the first and
the second gain adjusting values or outputting the
first and the second gai n adjustnent val ues for

Figtr anstiowsi Qheobo%b@&iaﬁgonz%sz-heo%‘%lib%risprﬂ%lr bank (which
havi ng a grog(an1code for performng the nmethod in
cangpeofdhHaEeR LR Ehgi Rntodewhen tthe cemudear) probramynthesis

R 5 o AL 5 A CHECRCA A, 30 AR RadeRaieRs Al Svn-
thesp&Bf ARLABb ALK . ABBHoAL B&ENAS i AQRHAT dAToHEGNI 1k operative to
receive the gain-adjusted subband signals to synthesize the
high band signal, which is then, after synthesis, combined to
the decoded version of the original signal to obtain a full-
band decoded signal. Alternatively, the real valued syntheéis
filterbank can cover the whole original freguency band so that
the low band channels of the synthesis filterbank 90 are sup-
plied with the subband signals representing the decoded ver-
sion of the original signal, while the high band filter chan-
nels are supplied with the gain adjusted subband signals out-

put by means 84 from Fig. 8.

As has been outlined earlier, the inventive calculation of
gain adjustment values in dependence from each other allows to
combine a complex analysis filterbank and a real-valued syn-
thesis filterbank or to combine a real-valued analysis filter-
bank and a real-valued synthesis filterbank in particular for

low cost decoder applications.
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problematlc components.

In particular, in accordance with the preferred embodiment of
the present invention, the means 104 is operative to determine
subband signals as subband signals having aliasing-generating
signal components, in case the subband signal having the lower
channel number has a positive sign and the subband signal hav-
ing the higher channel number has a negative sign. When Fig. 5
is considered, it becomes clear that this situation arises for
subband signals 16 and 17 so that the subband signals 16 and
17 are determined to be adjacent subband signals having cou-
pled gain adjustment values. The same is true for subband sig-
nals 18 and 19 or subband signals 21 and 22 or sﬁbband signals
23 and 24.
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overhead,

Fig. 11 shows a preferred implementation of the means for cal-
culating gain adjustment values for adjacent subband signals
in accordance with the preferred embodiment of the present in-
vention. In particular, the means 84 from Fig. 8 includes a
means 110 for providing an indication of a reference energy
for adjacent subbands, a means 112 for calculating estimated
energies for the adjacent subbands and a means 114 for deter-
mining first and second gain adjustment values. Preferably,
the first gain adjustment value gx and the second gain adjuet—
ment value gy are equal. Preferably, means 114 is operative
to perform equation (3) as shown above. It is to be noted here
that normally, the indication on the reference energy for ad-
jacent subbands is obtained from an encoded signal output by a
normal SBR encoder. In particular, the reference energies con-
stitute the coarse spectral envelope information as generated

by a normal SBR-ready encoder.

The invention also relates to a method for spectral envelope
adjustment of a signal, using a filterbank where said filter-
bank comprises a real valued analysis part and a real valued
synthesis part or where said filterbank comprises a complex
analysis part and a real valued synthesis part, where a lower,
in frequency, channel and the adjacent higher, in frequency,

channel are modified using the same gain value, if said lower
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Depending on the circumstances, the inventive method of spec-
tral envelope adjustment can be implemented in hardware or in
software. The implementation can take place on a digital stor-
age medium such as a disk or a CD having electronically readF
able control signals, which can cooperate with a programmable
computer system so that the inventive method is carried out.
Generally, the present invention, therefore, is a cdmputer
program product having a program code stored on a machine-
readable carrier, for performing the inventive method, when
the computer-program product runs on a computer. In other
words, the invention is, therefore, also a computer program
having a program code for performing the inventive method,

when the computer program runs on a computer.
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1@&"EﬁbbhEWrWﬁ&%MMEEHéV%h@O%é%oc1ated therewith a channel

105" (900965 S" & ()-1 &c(%0%" b" & () - &c( 0% ~" &
Iy/%o}ﬁ &C(a)tlé‘lgcl(a))/a%%é@qqy COODGZefPVIRd "oy the sub-

band signal, the subband signal originating from a chan-

nel filter having the channel number k in an analysis
filterbank having a plurality of channel filters, wherein
the channel filter having the channel number k has a
channel response which is overlapped with a channel re-
sponse of an adjacent channel filter having a channel

number k-1 in an overlapping range;

means (82) for examining the subband signal having asso-
ciated therewith the channel number k and for examining
an adjacent subband signal having associated therewith
the channel number k-1 to determine, whether the subband
signal and the adjacent subband signal have aliasing gen-

erating signal components in the overlapping range;

means (84) for calculating a first gain adjustment value
and a second gain adjustment value for the subband signal
and the adjacent subband signal in response to a positive
result of the means for examining, wherein the means for
calculating is operative to determine the first gain ad-
justment value and the second gain adjustment value de-

pendent on each other; and

means (86) for gain adjusting the subband signal and the
adjacent subband signal using the first and the second

gain adjusting values or for outputting the first and the
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nomials for the subband signal and the adjacent subband
signal (100, 102), and to indicate (104) a positive re-
sult, when the signs have a predetermined relationship to

each other.

Apparatus in accordance with claim 2, in which the means
(82) for examining 1is operative to apply an auto-

correlation method or a co-variance method.

Apparatus in accordance with c¢laim 2 or 3, in which the
prediction polynomial is a low order polynomial having a
first order coefficient, wherein the order of the low or-
der polynomial is smaller than 4 and in which the means
for examining (82) is operative to use the first order
coefficient for calculating the signs of the subband sig-

nals.

Apparatus in accordance with claims 2, 3, or 4, in which
the means (82) for examining is operative to calculate
the sign for a subband signal based on the following

egquation:

(—1)” if e, <0

" 0<k<M, (2)
(1) ife 20

sign(k) x{

wherein k is the channel number, and o;is the first-order

coefficient.
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108§ is negative, and the second sign is positive.

Apparatus in accordance with claim 1, in which the means
(82) for examining is operative to perform a tonal analy-
sis for the subband signal and the adjacent subband sig=-
nal for determining a tonal component having a tonality

measure above a tonality threshold.

Apparatus in accordance with claim B, in which the means
(82) for examining is operative to determine, whether the
tonal component is in the overlapping range of channel k

and channel k-1.

Apparatus in accordance with one of the preceding claims,
further comprising means for providing a first reference
spectral envelope value for the subband signal and a sec-
ond reference spectral envelope value for the adjacent

subband signal (1190),

in which the means (82) for calculating is operative to
determine (112) a first energy measure indicating a sig-
nal energy of the subband signal and a second energy
measure indicating a signal energy of the adjacent sub-

band signal, and
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reference spectral envelope value or a linear combination

of the first energy measure or the second energy measure.

Apparatus in accordance with one of the preceding claims,
in which the means (84) for calculating is operative to
calculate the first and the second gain adjustment values
such that they differ by less than a predetermined

threshold or are equal to each other.

Apparatus in accordance with claim 11, in which the pre-

determined threshold is lower than or equal to & dB.

Apparatus in accordance with one of the preceding claims,
further comprising means for providing an unmodified
first gain adjustment value for the subband signal and-an
unmodified second gain adjustment value for the adjacent

subband signal, and

in which the means (84) for calculating is operative to
calculate the first and the second gain adjustment values
so that both are larger than or equal to a lower value of
the first and the second unmodified gain adjustment val-
ves and smaller or equal to a higher value of the first

and the second unmodified gain adjustment values.

Apparatus in accordance with claim 13, in which the un-
modified first gain adjustment value and the unmodified
second gain adjustment value are indicative for a spec-

tral envelope of an original signal in a frequency band,
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tering the gain adjusted subband signals to obtain a syn-—

thesized output signal.

Apparatus in accordance with one of the preceding claims,
in which the analysis filterbank is a real valued filter-

bank, and

in which the synthesis filterbank is a real valued fil-

terbank.

Apparatus in accordance with any one of claims 1 to 15,
in which the analysis filterbank is a complex-valued fil-
terbank, and in which the synthesis filterbank is a real-

valued filterbank.

Apparatus in accordance with one of the preceding claims,
in which the means (84) for calculating is operative to
calculate the first gain adjustment value and the second
gain adjustment value based on an average energy of the

subband signal and the adjacent subband signal.

A method of spectral envelope adjustment of a signal,

comprising:

providing (80) a plurality of subband signals, a subband
signal having associated therewith a channel number k in-
dicating the frequency range covered by the subband sig-
nal, the subband signal originating from a channel filter
having the channel number k in an analysis filterbank

having a plurality of channel filters, wherein the chan-
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cent subband signal having associated therewith the chan-

nel number k-1 to determine, whether the subband signal
and the adjacent subband signal have aliasing generating

signal components in the overlapping range;

calculating (84) a first gain adjustment value and a sec-
ond gain adjustment value for the subband signal and the
adjacent subband signal in response to a positive result
of the means for examining, wherein the means for calcu-
lating is operative to determine the first gain adjust-
ment value and the second gain adjustment value dependent

:on each other; and

gain adjusting (86) the subband signal and the adjacent
subband signal using the first and the second gain ad-
justing values or outputting the first and the second

gain adjustment values for transmission or storing.

Computer program having a program code for performing the
method in accordance with claim 19, when the computer

pregram runs on a computer.




