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WD 2007/ 042108 PCT/ EP2006/ 008534 TEMPORAL AND

SPATI AL SHAPI NG OF MULTI - CHANNEL AUDI O SI GNALS Field

of the Invention 5 The present invention relates to

woomdng2mk mul ti-channel audio signals and igrrepisesmnessss

particular to a concept to inprove the spatia
perception of a reconstructed nulti-channel signal.

10 Background of the invention and prior art Recent
devel opnent in audi o codi ng has made avail abl e the
ability to recreate a nulti-channel representation of

TEMPORAD ANDi SPATO0R| SHRS9G OF Sl ﬂaﬁﬁ%
. dat a ese net%lo%‘sﬁ's

signal and corre spondi ng control
differ substantially fromolder matrix based

sol uti ons such afiBPbHbef Priod ofpwsntisimce additi onal
control data is transmtted to control the
ThEE" creat%on alsg referred to as up-mix, of the
SUFTSTRG 20 eSS TRt ®ont® heorings Ml trel Tondaomel
augter ebguhbnnelds.in Hencdcutlbe par anBbites ﬂui&l rghannele e
5 gﬂﬁf nne sed on M
p??g%§n1tt 5%%%?% r%%erékﬁﬁcgﬁﬁ BAgt bégﬁﬂn¥ﬁ%tﬁ%§nal~
addi tional control data. The addi 25 tional contro

data rerEapRimcE oFi @Rl 160Bht ONCIngaL A o a8 than
transmtting all N channel's,” making the toding very
efficient while at the sane tinme ensuring conpatibil -
ity with both M channel devices and N channe

Redewtcaéveﬂ3§Med@‘Hﬁ@ngﬁa§ocead§hghﬁésbﬁ a S%leisﬁgg the

abg.lter ? channel presen |on
H g8ssﬁeﬁF83 § RavButtychapnel mwn‘@mgqmmf an
au%%@naigrgiﬁmbaaecbebn @ est‘.:'eﬂacc hasinedond)aekwabds and corre-
| t r anet
z enab] i n i?é%%??%ﬁa g e@%ghgﬂg %ﬁg%ﬁfoﬁ E@tantlally
T R ‘F?/Lg %E%mPﬁ@e@eﬁgi%ﬁlwsm@cbragu Palb¥. Prologic,

Slrc:tfajg%li,loablacsmkbl 35t@dﬂ$ttﬁ}?éénlhﬂﬂ§d %toecoR 501 the

QUL . Lhese I £ _surround-codin 0

e  UsSu %55 ﬂ%%sepgféﬁr%né?eﬁ Fs A TH*sf PhetR%r sBHREUN
’beazﬂ €8doBnthe DEr sl t 140 2007 ©42528rBo channels.
PCTI EP2006/ 008534 channel Level D'fference) and | CC

erdd! &l CNAMGle CaNer o 0Ly o HHGSe, DY ATRLE Sre rocon-

eSCTI power ra

,struct N channels based on M transmltted channels, where N

> 'M, and based on the additional control data. The addi-
tlonal control data represents a significant lower data
rate than transmitting all N channels, making the coding
very efficient while a* the same time ensuring compatibil-
ity with both M channel devices and N channel devices. The
M channels can either be a single mono, a stereo, or a 5.1
channel representation. Hence, it is poéSible toc have e.qg.
@ 7.2 channel original signal down mixed to a 5.1 channel
backwards compatible signal, and spatial audio parameters
enabllng a spatial audio decoder to re-produce a closely
resembling version of the original 7.2 channels, at a small
additional bit rate overhead.

These parametric surround~coding methods usually comprise a
parameterisation of the surround signal based on ILD {Inter
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rel ati on between channel pairs of the original nulti-
channel signal. In the decodi ng process, the

re-created 5 nmulti-channel signal is obtained by
wb m07/441i Nng the energy of sthe recei ved dowspagoesossis
channel s between all the channel pairs described by

the transmtted |ILD paraneters. However, since a

mul ti -channel signal can have equal power distribu-

tion between all channels, while the signals .in the
Chirriel Leveht Dilfferehsear ean/cer¥Cd|f(flelrt@r3_t CﬁiWr?el Coher—
ey NGrHdL b on of a very

) NG lpa éﬁlgltﬁgs thE]?.?gé go%.négowe(rdlxp_ﬁ:&génégg) cor-

e correc

éégffuse% soun
‘Oiithi REEVBY i harpehe Poilgsal of wihé dedgrinaliat gdlti-

chegrrsilonsig@ial he 1sameqe TB'eS;o&hﬁ!I; gtg)erlc?%\?%?SI gt%{éOP%% Q%[%ated

| L The d
mﬁﬂ% PRI TELRRY 19 oREE I e CinsrdPuEARGUGRS apmeray

1S O
%a§§cﬁ~1’¢@r dgucmas chaneeésbecatern BIIS #RANShanne]

pat:xh:&t d‘éb@r&!ﬁ@@rb§| %@dti’@ﬁ&hm% ‘tLtbegtﬁ gﬂgkgrﬁ] However,

S%§g%age ugg ﬁ deCfder side and is n
oWnm X 20~ channe SSl$Q%&EﬁﬁQtQquIaﬁﬁﬁﬂhEOEﬁC0@E$tIIbum
tohe besvedar a1 Thehautls, silgial T @Tyhhes 8hl eR@SSirrer-

that i's

eﬁ&lkh%hﬁeigeSQér%E?EoEﬁkfeggxg atﬂu %ﬁ? oﬂ@ﬁ%| tﬁRRﬁ%ng

sually very fl at
“‘?r&SEﬁP of s XS sf"léﬁt dllrférué‘xe)f oseundwhenhsi Xidirect

w1giﬁaeaecdldn_€lfabedeaﬁ(ﬂ tilze cﬁkﬁﬁa&.rféi\i 59 IRkin 51.:'&1% sslgnals
nts ap-

' r s_such dense tranS|
Wlm d380Erel F4PERe Tht°% ats’é%a%“% %W@ﬁm dyse de~

g guse Y gna S) | npor
SCHPPRePY (&S IO atRAr asiefieal. (Thebeald@rraibebat Ratrsdbn of
theheidman- nisc olﬁf@ﬂzﬁ'&i{ bX)'h ﬁ%él%gOfEtFéq Qk&r?af altl'xgsrtlg Y an

res InN"a perc

‘alﬁL opes. fff%%%gggﬂkg' ﬁdf§6ea RaftPAl sounding

ar ger
transient signals. Having transient sig- nals and a
Thisveehes atBst ashal Bel%é§§efua‘c&8f ve?%g&ll ﬁSPO hg ignal is

acts,can be introduced en s
Créaée%%éré{’. thfege CREFF Sigital sl%rﬂl‘?f-ed%ljs% Fhemdawnmi x
c Q%ﬁ,caﬁ.rwwt(ﬁd Virew, tdree eofcddae k:%y t%able%ae@é The

outﬁhﬂe§@§§£1§c%kgﬁ'@ﬂé'a&hﬁgggg $i9 gegs K §O§F§lpﬁors)

hafd P g WL T, 2 VELG, Sqund Syncl
e propertreEe W%dEEFFoﬁsofuﬁﬂﬂlt]ﬂ’-Gfﬁl’}heﬂ@-gmmer a
dl@ﬁqiin?u¢eﬁygmadeginaedaVﬁb&@QﬂﬁéﬂﬁﬂiB§4%urst cut. There-
foRGTMERZ0Q64008588e decorrelated and the original signal,

it is for some signal types such as dense transients (ap-
plause 'signals) important to shape the -time envelope of the
decorrelated signal to better match that of the down-mix
channel, which is often also called dry signal. Failing to
do SO will result in a perception of larger room size and
unnatural sounding transient signals. Having transient sig-
nals and a reverberator as all- -pass filter, even echo- -type
artefacts can be introduced when shaping of the decorre-
lated (wet) signals is omitted.

From a technical point of view, one of the key challenges
in reconstructing multi-channel signals, as for example
within a MPEG sound synthesis, consists in the proper re-
production of multi-channel signals with a very wide sound
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i mage. Technically speaking, this corresponds to 'the

gen- eration of several signals with | ow

i nter-channel correla- tion (or coherence), but stil
WO ghtd4ieont rol spectral and tenporal envel peggrisosnosssa
Exanpl es for such signals are "ap 5 plause" itens,

whi ch exhibit both a high degree of decorre- l|ation

and sharp transient events (claps). As a conse-

guence, these itens are nost critical for the MPEG
iggpeouRgchréenhby ogpeakind, i shisr cexaepbendd abor eh@dgen-

ceationcopiharkeal tuidi I ARG SHLAL AL
t%?gl}%f25 §ENPECRT Boehieht SRS oHirc s spectral and
tRBpREal 2605l opener Aiangireavi 6u8 Warde has ﬁggyssaq:% OR

b oduct o ootk genaPt H Bt 4P deliipeger docore-

1 t roduct.i o use Si gna
T2uS8%yS R i FABS SO SVesns t frltarts .1. Aadapt conse-

Cmﬁkrecq,ertpmml itand specﬁb@t)cﬁi@%lo“fchh%h@eﬁ%c s d
tééﬁﬁﬁ Sianal, to; thay exadgﬁitrf%%n1tt§a|¥% moreuziz::l

g% in order to preve
l’br i ac?‘%por(’ho‘?‘é MPRG ssﬂé‘ésahokudequco@zzs@nRXﬁmgLﬂQﬁ/emng

Tesitie i Mfsw/ME2Orid198chbbomst he al
sgﬂ)tﬂg%ﬁ%pablglnau dio ﬁgcode(ﬁpgé’ Dg&gﬁ%ﬁ?Q§ff§§ Bu-
t enpor a envelopeg i Ys?ﬁ?ﬁ%@?%eﬂo%%tQQR focussed on
&%t asphets pelafiived En\tdleopptinapeseh PEBSS N on of

wigle /ddFrBe isAgHL19f Lhencqy 1 4 enco er) usi ng
risnde <0 fornaglon f hat degzr%%gﬁggﬁe jji¥ding solu-
nvelopss of the original input S|gnals and which is

transmtted from the spatial audi o encoder to the

1.spa§ﬁé\ﬂ>t atifle O dfn o a%g dg? AL yeagfdlnysy}atﬁ'%‘: §'\éspg\%@r glecor-

Surroy ef erence

"t oof SIRUPPSFIIHRY. thRe thGE oG §flest&l§hnsmgtﬂaécs doweulx sig-

- Ti mea Do noi@emoma;l &@mmg gg'fB).ecﬁg Temggéal tefacts

-Envehone. Shani 83 MPEG ur round syntnesi's
systen] decorre ate soun g hding any side informa-
rom the spatial audio encoder to the spatial au-

-dic decoder).

2. adapt the temporal envelopes of the synthesized output .
channels to their original envelope shapes (present at
the input of the corresponding encoder) using side in-
formation that describes the temporal envelopes of the
original input signals and which is transmitted from
the spatial audio encoder to the spatial audio de-
coder.

Currently, the MPEG Surround Reference Model already con-
tains several tools supporting the coding of such signals,
€.9.

* Time Domain Temporal Shaping (TP)

* Temporal Envelope Shaping (TES)

in an MPEG Surround synthesis system, decorrelated soﬁnd is
generated and mixed with the "dry" signal in order to con-—
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generated and m xed with the "dry" signal in order to

con WD 2007/ 042108 4 PCT/ EP2006/ 008534 trol the

correl ation of the synthesized output channels ac-
wootimagioso the transmtted 4 CC val ues. Fr om EIEP2006/068534

onwards, the decorrelated signal will be referred to

as '"diffuse' signal, although the term"'diffuse'

reflects properties of 5 the reconstructed spati al

sound field rather than proper- ties of a signal
thiglsehhie. cBorefnthenenf thgnairthasiecd bhuset @l@é&ﬁk@els ac-
oG tefl ik the, feeodery ?m%exibgﬁ A “ C%%F_y mﬂtards,

i ne tenporal shape o
%t ST I st Uty ]RFtﬁ“etfﬁﬁraﬁy tei gral ‘dmmse
s iresal, tslutaoﬂ:@np@ae ttl’agﬁlSI‘Emfffz@@f Oﬂélﬂé@ibf bAoAl QY oF
0 obl em rom
perrtgg%ngg%g % Sgo% i %':Pejt%ozfaﬁ}‘?p‘l SR | rRFoPer-
tlﬁSnﬁfDénﬁrLﬁwénp%mlf SH%Q;: rtgramgleet signatis oclesl i use
sobrids g@h@bk@ﬁ&i byn pEl@é? Q%%d&gsro“do'égenghf QH’ESmaﬁ%Jamjly Ften

he..TPt o ppl in th domal n,
th:gl I%uls & a?%%pmf&gl i‘@pe %a?%?n%lo?}sfi‘%@s dgfsa not
fusenpelal pem%p‘opaallzesmmtuh@nd@ﬁ/ dignabd Thid usesuits in
podir R bl B P ARRIc+li SAPO-1 o aéné%&ﬂsgéo%hteha%gellaetcho

g}ggw ;;je bg the filter bank of SurTou
pr FRECHi ffud@osigfion Perseptapdd andipt soding. The
TPt &mpdr aim;e}mzelzmiagt drined Chorhdtn eTRbOReL oghgilggnéjr ys de-

f| cant.incr
Slgggﬁa{%u&é‘%ﬁ%% or }]JT ?’cl%i“‘ ko 9a "éﬁ?s%ﬁ“ﬁ si\ﬁ {Htfuse
SOBPBad spatial inmage / |ow correl ation between

channel signals, such as appl ause. 25 The envel ope

Théhﬁ‘@' ngﬁa Jsu %’éﬁg Lhe t%rﬂporé%’]lﬁra ) o:n%zt %agﬂé'x?s];};.?tlustrated

.energy con Ehith &

 inpfiighi Ag- tIﬁe bagiralilzecotiats i o encegpoohlt keveRbpe

essified o ot haty one ofrdhe dyj rﬁl%n%llthﬂ%' $il Iganct tempo-

I on

rafl BLEUTE. B2k TR othRE ar?ﬁé%dsPsg A8) Fikten bask of a
MP;:(ﬁeslgzpzf@@hmdgge Ghet défdubeustgsagnid des-scahegednt Ots

tempbEdl thfe 1 Qfo tha O i @weloglgt Bet BAk LOLS U985 .
Thi¥ tr UILLJcsr Pinany s%lg%?_fllgl;gir:rrﬁnlzrease in sound 1
quality for
crltlcal transient signals with a broad spatial image / low
correlatlon between channel signals, such as applause.
The envelope shaping (adjusting the temporal evolution of
th§ energy contained within a channel} is done by matching
the normalized short time energy of the wet signal to that
one of the dry signal. This is achieved by means of a time
varying gain function that is applied to the diffuse sig-—
nal, such that the time envelope of the diffuse signal is
shaped to match that one of the dry signal.

Note that this does not require any side inforination to be
transmitted from the encoder to the decoder in order to
process the temporal envelope of the signal (only control
information for selectively enabling/disabling TP is trans-

mitted by the surround encoder).
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35 transmtted fromthe encoder to the decoder in
order to process the tenporal envel ope of the signa
(only control information for selectively

wonablknigd di sabling TP is trans- mtted by thewEr2006/008534
surround encoder). WD 2007/042108 5 PCT/ EP2006/ 008534
Fig. 14 illustrates the tinme domain tenporal shaping,
as applied within MPEG surround codi ng. A direct
signal 10 and a diffuse signal 12 which is to be
shaped are the signals 5 to be processed bot h -

F1§UPE4'%glhﬁt?aEEEt%ﬁﬁﬁneuﬁg”égﬁa pfﬁwﬁa hagéng, as

a residu
ap&&aeﬁamehuhdﬁm% saaa'eca:qdo colgd ngi- réctilseghaéo‘lqr@alstliq land

a \Mﬂﬂfll\zjggt(; @@gﬁlaht ep bﬁ&légd(i@alt%l Hen stﬂa%}e%p%cﬂealtr@sﬁtgq{als
surr coder, . only uency . parts

te nb? hgr%ea?? %dcl nBFPELLY el§ha?)e(f ?T%ﬁﬁ’@?‘gr 1 -

Withinf M@GGe@@yLOpaﬁtsom:.@haﬂhe s greasllcmae addedlt G4 may

bet h8,di1586 mgmal; 0 h f ORI N,

'?gge d% gc% Than lé_a?#&ﬁtgg gp%fﬁge Si QQEKT% B weill

Yisaps- t&% Féﬁ&%ﬁ 5%%8%r?%ﬂ?%qncgﬁr%h?lﬁ@eﬂbﬁﬁlﬁa6? of an

MPEG| serriank sgpedthesionidevhigs ]f&&qu&h&ylﬁihrt'lg‘leof the

I d t al [ e r
aig¢hyal sthAR: dpsmin, ?ﬁﬁggf%aék 018 % yfeéifn%quency

after thée synthesis I'nce on
PaRt§Hifr Sfudhs phoral Are hadded f ise theg-dimgictl Biamel 10

withihetisdafitithed ik @Ru@amRi N representations of 20
the direct signal 10 and the diffuse signal 12 are
input into hl%h pass filters 20a and 20b t hat

Thg siagcte stigagloAly andchethn gHiffesmendgnpdr 12 onseofsepa—

rathySbﬂﬁféﬁifdelﬂﬁfdthg thfe &ﬁh%@ﬂ”ﬁ@ Eﬁh&%ﬁ'%&nk syn-
s su en I tenin

ehEbER° pet S50 e Mgt R | iR it g £oppo-
Tajn@hzpbngo iss et thmd t héter.rp itheudyntheerigy )f irlddcdrdank .
sifbet MR1Vf Uie Sﬂﬁﬁﬁiﬁfe?@éig@y obathg %Jf.gnaké Qﬁff?se sig-

ccounted f t he | owi ng .envel ope.estinma
“agﬁ%h?%% @ Fg’sﬂ%’e i+ .61m8f d?ﬁeler@?w%%e&mloaiseof
thgontigentd siignehe 1@i reect Shgndiffmse bhghde 2 f huee input
el [
1n§b9ﬂ§§hV§4§H'¥f1ﬂ¥£§ QO% ggdpgbg QH? é&é#éﬁ%%%lgiﬁ$ only

tI-ron_1s usua e In
thg E}é%p%r%qgﬁf}?éh Beng S Ehe, Fensds &recaased in the

fol hewimg 26 1 tehiaty i scegpp) IZECbﬁmséch&Iﬂj fépear2ilgR@li tdding
of | BhkNGiBAYBLOREy be performed in spectral whiteners 22a
and 22b to assure that the amplitude (energy) ratios of the

full spectral range of the signals are accounted for in the
following envelope estimation 24 which compares the ratio
of the energies that are contained in the direct signal and
in the diffuse signal within a given time portion. This
time portion is usually defined by the frame length. The
envelope estimation 24 has as an output a scale factor 26,
that is applied to the diffuse signal 12 in the envelope
shaping 28 in the time domain to guarantee that the signal
envelope is basically the same for the diffuse signal 12
and the direct signal 10 within each frame.

Finally, the envelope shaped diffuse signal is again high-
pass filtered by a high-pass filter 2% to guarantee that no
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shaping 28 in the tine domain to guarantee that the

signal envelope is basically the sane for the

di ffuse signal 12 35 and the direct signal 10 within
weashhnesre. Finally, the egvel ope shaped di ficas®2006/608534

signal is again high- pass filtered by a high-pass

filter 29 to guarantee that no WO 20071042108 6

PCT/ EP2006/ 008534 artefacts of | ower frequency bands

are contained in the en- vel ope shaped diffuse
arsefmals o'ﬁwdo&mbifmaqbencpfbam ch rree ctontsiigeall iandhehen—

| p 0 s
re TS AT Sl ot IO igper
signg cc'en%. Idlﬁﬁueﬁ?d FIHe i @r@panav 32 adder 30.
Thahet it t dieyndi fa‘ZUS:exe&i g:mltawas em\yab@ppashaped the di-

sure t t he SI al eis al | the
rec@é mB POt O 8F?f use g}g “% Sl%“%??%. recr oo the
dléfigfml smaiefvmse etrhr@l@mbusﬁapuedn tolesshee ptbbr—ehh@f sig-

naPr %ﬁ‘vé@oﬁ@ntﬂsmba@‘ldaﬁq ool abkmshape ahdd hei elidd usey-

naf ob Bl ko gt ‘339{365 5T dit ¥t cemRearonen o

be a |ow conplexity alternatlve to the Tenpor al
Pr ocessi ng (TP) 15 tool. Wiile TP operates in the
time domain ti me-domain _scaling of the diffuse
Th%o%ﬁfbbjé?ﬁ‘vé%oﬁ’éect’-ﬁé FRRELPHroacHe fRAFEd chaPsafe the
dipfeseigalndeidaactlby benbdalbésned tive thief -sof—km&l&dumdmpo—
t N seqnt S
== OUELO0R | iy ol 20RA1, LARERS S0 2Bho T

Loy ocemppt sy, aa]stqltnal@"l@né\m theo Remprsas/ ErAet@aﬁééa (TP)

toé\udlmﬂww we&é&@)a :_Naﬂllx@utaﬁé Qﬂbrﬁhaini e di tiksedomain
fin e 0 enve | S.ac |ev

sc%gnrp ati gcn O?Rﬁéu HeatFal EFIFIPPEI & b%%% ogfproach

aclﬂ%‘t&ﬁer@}e viane Prigiaimgile es‘flf@patn@yf icongroddingi ¢he dif-

fuéé OﬂbaﬁdLBQ vanap¥siis: of §§8§E:ﬁé‘ih@@ﬁﬁ%hmr%@&:%s@flthhfon
|te | e

|
ThiF TRy RRBEE IR, 1P (1is o ehsera P TRbL ST SESRAE' Uns)

. appm@h,esaa)rﬂw ig oward efrom IM@G—@@ 4( Bstvaprddr Apdapl Exd~

1n@r€ﬁh@f'Cﬁanfgyidﬁiod'BfSHH@Ndﬂffd§é %%ﬁﬁﬁtﬁihgnﬁhmporal

olimtatio

englIbe eI P ohor A al FRLREE d03 SoEsiigL Costti-

Cignigyialerddre fndduemciyentitdf o eqideblecohbpohgt Ralter de-

rived from an LPC analysis of spectral coefficients of the
dry 51gnal Due to the quite high time resolution of the
MPEG Surround filter bank, TES processing requires only
low—order filtering (1lst order complex prediction} and is
thus low in 1ts computational complexity. On the other
hand due to limitations e.g. related to temporal aliasing,
it cannot provide the full extent of temporal control that
the TP tool offers.

Note that, similarly to the case of TP, TES does not re-
quire any side information to be transmitted from the en-
coder to the decoder in order to describe the temporal en-
velope of the signal.
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the TP tool offers. Note that, simlarly to the case

of TP, TES does not re- quire any side information to

be transmtted fromthe en- 35 coder to the decoder
wbBo®gabs t 0 describe the tenporal en- vel opecaferafR/008534

signal . WD 2007/ 042108 7 PCT/ EP2006/ 008534 Bot h

tools, TP and TES, successfully address the problem

of tenporal shaping of the diffuse sound by adapting

its tem poral shape to that of the transmtted down
Bowhxteblysal TP M | BES hisuicnesisdnliyeagdeesshohd mblfem of

cann 5 S andt

ceHPORSY, BllaptboPaR Phe M FRRREL AT T ol Y tem
PoRAicFHaPed u*éOt ‘éhﬁhe dfackhef tspasnibtteq eddW%t mlButalcmtal
Wh&\[ﬂeaﬂﬁh.auéﬁoﬁdgnﬁhe Ggﬁfbs—leﬁh’i) nyp@ denﬁﬁmﬂbﬁ £ & cannot
cotrgrr%g ]? 10 evenéoscf1 veral whi. ¢ h 1

POSPRaFFY *PAI 15 i BT gﬁéﬁﬁ%%f‘c?réﬂet e muliti
ch@neall putpot akgn@lap‘shlcrh al:*p rcém@ torihg Nk fafomptatd al
reSa8MBcEQkuSidpl ar) spatial direction. For the MPEG

Surround decoder, however, the tenporal granular- ity

of the decoder is largely determ ned by the frane
Ang 'apgl&ﬁsandigdnel parresietier ofslaotichenpnt atuoe anfl|@fdrsient
evgﬁi@ @‘flt Sé@*&é@%ﬂ Sofalhitha h'ﬁaa\tl é}al )Ifailnt Pnfs the

frame app ar sane “spat | oriéntat

SaPPeRATSHESEET bhAd®h Hetsaiehy ouRphit alé«haﬁ%r?é’lss)lfi na frame
ortghhaest fiomt tite ofdmgi N@r %llgﬁdl‘:lrﬁoﬁp%iﬁb @Rt iGrAP For

thggﬁl{’fi}P Skl?%gl.lh egeéggéj*goﬂow &er % Cel%/nggg a{lgdqxﬁmu ar—

n or |eve
ityepks tor dgarrar isednsgelvudebsrmingd gy yther ifivagel size

angi GNRA Spstetasr aEPJJ’@Uﬁémp&:SIJa' anbh8rtge- ?HME' ORSRer

the_u ed. si be shaped wt
syBkpbeRe o e FREaAY SR 1 1sdnta. 5 EF St nasRRA (rish the
sape ppathal obfeentafiarhe lgvede dn.smnmbutlmm hetwereoy mhe:put
ché@nfes) 39n C@&ﬁtfﬁt Clﬂﬂ't‘% '@fllbhnﬁh]aggﬂaf%z,o vﬁ‘ll%agﬁch

t hat aI |.ows. ef cje codi ng rovi di an | nprove
SHISR i DR e RN R yediarngti v du-
aldistribution. In accordance with the first aspect of

the. present inven-

In ordér to also achieve good results in terms of spafial
redistribution of highly critical signals such as applause
sicjnéls, the time-envelopes of the upmixzed signal need to
be -shaped with a very high time resclution.

Summary of the invention

It is the object of the present invention to provide a con-
cept for céding multi-channel audio signals that allows ef-
ficient coding providing an improved preservation of the
multi-channel signals spatial distribution.

In accordance with the first aspect of the present inven-
tion, this object is achieved by a decoder for generating a
multi-channel output signal based on a base signal derived
from an original multi-channel signal having one or more
channels, the number of channels of the base signal being
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35 tion, this object is achieved by a decoder for
generating a nulti-channel output signal based on a
base signal derived froman original nulti-channe

w6 h@PRak2:lavi ng one or nore 8channel s, the nuplefersdosvossis
channel s of the base signal” being WD 2007/ 042108 8
PCT/ EP2006/ 008534 smual |l er than the nunber of
channel s of the original nmulti- channel signal, the
base signal being organized in frames, a frame

SmEONRE| ShAY SREPhiMSey 3 HESLAMNATY G Nigh SRR multi-

a wave fo araneter
ChEBRELEhTat for S BT ab TR RO PIAmhee dp Erames,
a|ﬁnamannhmgnaauagﬂsﬂmgﬁ1ngxwalm5enha@1mm of hdgh resolu-
t15§| eqled QLd i ngh %ha{ﬂ ‘%Br}nh%aq_ram@t%%l rigpresentation

ftl-channe S|gna e wave orn1para
rePE‘]"‘o?%%"eh‘f% a t{35i¢ |Wu&fn&nal§éaﬁ@ﬁ@éa%$ Ferite@nater-
repaneaf 0s5m @iﬁr@nseli@téd hr@dimﬂnh¢ﬁgrﬁfeﬁedzlfalttﬁxet |df§gflnal
0) a tl 0 ution o
mu£ﬁ§ éﬁ@ﬁ#&h Q %%s g%é vﬁer%%%u? arghehwTt infgresenta-
tl%sbw%%?ﬂweﬁ | SRS EmEen Offr anﬁempéww dfaveatfe}rm parama-

te€OMPEY ShA0an aﬂnﬂ@fﬂté&{a‘é@rt:ﬂﬁﬁezf@édl'?ﬁ:ll%tnpll%lr' tthaﬁf the
res utl on

xed channel s
ni R IR ORI sty sBpbuire S vaF Feh e han
a dpHpitanea r@@bé@tednlﬁeﬁpnﬁwle@yc harﬁxelmeus:lelp@ttllnéon rate,
coﬁ;ﬂiﬁé%ﬁﬁ?‘ ahR W@&‘ig{@‘:mﬂ%@ Elar R i nQf 4 éﬁﬂ% Ao up—

or i ne correspondln% to the se- [ect
Vl% & k206 GaRCLVRM PR RE o ﬁd‘aé’s feet in-
temheqiimtqsrmﬂtummrsn-arﬂﬂ d ishigpdhiroljheglingS a selected
upRELL VELa BYe ANy £ nc? dege f Pﬁ c?]aahfen qqax%fv@me pfa%arrﬁ]et ers

araneter represe ation
of nﬁh?u S@H&ﬁﬁ@ﬂ @F@ﬁanaiteghé%ﬁ@e@oweﬁpmg atérthe se-

lecosa \rnistat) cd@mpleiing val ues having a sanpling

period, the en- coder conprising: a tine resolution
decreaser for deriving 25 a | ow resol ution
In, agresdanaei YALHf a meenthrayPest nef t ke pampenhginven-—

tiva) UEISl@fOEaJéldftanﬁS atdlﬂﬁléﬁ/&i %ﬁ@rﬂtéhzﬁbde%prf%%e%ﬂergtlng
g sol ution val ues having associate

@ F%&% reﬁhF P?g%h%g |o§qg§%§§nF5$§8P tHan®t r8381 |ﬁﬁ§

mu bkt Grpnnednds kol e repraspatedreber foamesl atoor ffame com-

prmmyl @&mmﬁ@evé%ﬂla@vsa@ﬁ@ aagaﬁsi% I 8PEESENT &fd OBy -
PresentJn a wave, fonﬂﬁé} om1reso|ut|on

repre§@%¥%ﬁ i el 1§ fAGHeaser for deriving

a low resolution representation of the channel wusing the
sampling values of a frame, the low resolution representa-
tion having low resolution values having associated a low
regqlution period being larger than the sampling period;
and a wave form parameter calculator for calculating the
wave form parameter representation representing a wave form
of the low resolution representation, wherein the wave form
parameter calculator is adapted to generate a sequence of
wave form parameters having a time resclution lower than a
time resolution of the sampling values and higher than a
time resolution defined by a frame repetition rate.

In accordance with a third aspect of the present invention,
this object is achieved by a method for generating a multi-
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paranmeter calculator is adapted to generate a

sequence of wave form paraneters having a tine

resolution lower than a time resolution of the
w8anmlsngs val ues and hi ghergthan a 35 tine pesalpddos0iksss

defined by a franme repetition rate. In accordance

wth a third aspect of the present invention, this

object is achieved by a method for generating a nmulti

WD 2007/ 042108 9 PCT/ EP2006/ 008534 channel out put
chshgenl obhesed engaabasessc'ﬂ gonl adeaisvedibnam defived from

an RERLERs CHup LLSORRRER Cr ol oYLy P “BasBogp grten-
ne pgj ngihesnﬁwlfﬂé?rt I‘Pén FWMePLoftMaM@I@s pignadle being
sm@ i & n’é‘ﬂlaﬂﬂ“&ﬁé uhannet @lanalys tdre drseSigRah muiti-

bei n frames, .a.franme conp

chgSnbl, SLAT ¢ he T S dnagh Ha o aRusednds Sxemas;
a (fmaaev\mpﬁr@nsnrnparm@tlengr emlesenttatiion zehiebentbsnyu-
tidn Wa¥Gdf WALl @n ntelyedigle rg&%@cgen rreg)?esentatlon

resentat|on of a selected origin channel h
TeRIFHF A UG MAYE LOREnAE| 2B @ﬂ%?rm%%%@Won rep-
re:panmtetcm cv%par esemfcated |mgmludjmgmal_sequea§e o®figinal

o] r Vi
o £ SR SR OL POEOTC ol S DN Depypacnta-
tigy rﬁélqlé%mﬁ iBoFesuepge ehnpNieErediates wave Iflogrﬁeparame~
tei'é‘lalmavﬁujoamtimfxﬁtﬁlalﬂel Qﬂn@efﬁelwulﬁio@ fbaEe than the

s SRR LIS opla s DR TELOR, 6OTBLL S G SEASHL 0,
a F-@‘Soﬁ@%’?oﬁeﬁpéh’éwtl hdafined | hyeendraneatrepetibioni nate,
th@nflethaRi ROmp 38k 8Gt eduRFLYeHqChANDE) ra USIN U § NEpmi xed

i nt di ate vvavef orm ters .of the_ sel ect ed
onddi F e P 0 e TR ByOhet SbRB.EBE interme-
diajfpn xedolﬁm@hanﬁed smpaoqorajaﬂebeametm apfbted hchannel

" usﬁﬁﬁe&ie Of n f \qndA 183 QN ty dvaMRR (aQBmetBLS BRI @?lg L81ected
ac orm

ved by a.method for generating a wave .
BE1osCRTELTRANUMSG Ehanfle Toleqhodt | upmixed
Chaammﬂnel SI gnal represented by franes, a franme
conprising sanpling val ues having a sanpling period,
1 éhOd com prising: deriving a |ow resolution -.
nr@ﬁ?%% MR Bhtléf at FOUTrtRafiReTsity thRe BRAPERhginven-
tiorg! ugsi ofolgdatanes ddideved bgse metthbanfor generating a

wavE T MR RAYLAILONE LE5G) US# A NBlWeS BaViNGiie;-
channel signal represented by frames, a frame comprising
sampling values having a sampling period, the method com-

prising: deriving a low resclution representation of the

channel using the sampling values of a frame, the low reso-
lution representation having low resolution values having
associated a low resolution period being larger than the
Sa'inpling period; and calculating the wave form parameter
repr}ésentation representing a wave form of the low resolu-
tion representation, wherein the wave form parameter calcu-
lator is adapted to generate a seguence of wave form pa-
x':amet,ers having a time resolution lower than a time resolu-

tion of the sampling values and higher than a time resolu-

tion defined by a frame repetition rate.
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30 associated a | ow resol ution period being |arger

than the sanpling period; and cal cul ating the wave

form paranmeter representation representing a wave
whosomoehicg he | ow resol u- ti repr esent at i on pCwhEb@sN08534

the wave form paranmeter calcu- lator is adapted to

generate a sequence of wave formpa 35 raneters

having a tine resolution |lower than a tine resol u-

tion of the sanpling values and higher than a tine
Inr&s@d;ttiartdé)ﬁudﬂf ianed by, asbeafeorepgd 'ﬁié’.{éﬂtatl%vemlon,
th 907 O4g 08 1 o lCT/ ECF2$OGI 008534 1In accordafgc g

& f PP RCEs pétt %‘f‘ THE pPEs EntTTRRERAGT 1™ il Bbf@eti-

chasn%l:haedeel bygaaﬂe@raeeelntoat ionbase asiyhtl - delhanael from
thaUgh Pe SLoNalnasekion s§g9§§eh§{r9ﬁ‘$‘| ox‘ij@réﬁl%*fer URanhig s,

mul ti-channel audi o signal having one or
ChehZHRBRS, oF (FeaRRber Obf teRahifis Bi9kak Bﬁé@gs@@ﬁéller
thbei njesmaiber dhachimeeImnber tak chanieksaghelheignal,
Qgﬁﬁg I base I
thguﬁ%%lze In #ﬁﬁﬁgp%rgaPEQSd Eﬁ f?%%%? ﬁg §%%b X &Pfls‘
mgaﬁﬁ%@ﬂﬁ/l‘f@l%%l%v#%cﬁ mcﬁh r%%ﬂ@@d end bzawadeon

a fwarm wm@ﬁammﬁsﬁépﬁé$&ftdﬁw&s§é®té@aﬁ:ﬂ@gvea 1Qave

rpo [ lLate I utlonrere tatlo
fow gq': %ec%ntg%ﬁa%ﬁ%f o‘?eﬁﬂ ST |rea’?§%ﬁ gllaﬂa?) f"h@e“
16'\7\5% foapRebapfintsher mpdpicchatat] oﬁlgn@ludthg @ave form

pa BEAMENE & rd SRR AH- 1 AESUMBNE £0£é&d&r<%@@ ifitermedi-
havi n % time resolution |l ower™ than the hi tine
ti

2ty o LB TOPRENSLRTT | RGVYRP uds ‘GHEF 15°RP Rekon haguer
than| ohet hrkghr esgleut remp defiione b bytlze f sampl:t:e@evaluﬁ o#nd
higRéL. tidh af Coblaphfe V!-éébﬂzt&'dﬁt R3S REG! b gt t?5')?:ame repe-
£4 gresent invention, this object Is achle
* Ut r eadabl e storage ne- 20 dium having stored
thereon a representation of a multi channel audio

Insamdme%% % m@hsggg tdc?f'e&?ed pfxreqs@nt R€vention,

-mul t1 - channel I 0 S|gna avi ng one
Ehiharhiteet 1% RETHARIRS R 2 (RaMRILS o freakiabhas étgrgg@u me-

ditrej nhasimg | etortbanhcreonunberemfe adiandlon &r tdhemulti-

‘Chéﬁ%éi Q@%ﬂ@eg%ghgfahasgg %Qe b%é§%§'99$ﬁaPegﬁg+v%% from

: organlze
the, gigidsl 1eRAANRG La SHCAR ﬁégaahthl@wngm%m@om channels,

the WauURbE DI BEP AR &Pr eRENRASONE IR IE S A UsRal ler
thé@@vghe number of channels of the multi-channel signal,
the base signal being organized in frames, a frame compris-
Jf.ng sampling values having a high resolution, and based on
a -wave form parameter representation representing a wave
form of an intermediate resolution representation of a se-

‘lected channel of the multi-channel signal, the wave form

parameter representation including a seguence of intermedi-
ate wave form parameters having a time resolution lower
than the high time resolution of the sampling values and
higher than a low time resolution defined by a frame repe-
tition rate.

In accordance with a seventh aspect of the present inven-
tion, this object is achieved by a receiver or audio player
having a decoder for generating a multi-channel output sig-
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formof an internediate resolution representati on of

a se- lected channel of the nmulti-channel signal, the

wave form 30 paraneter representation including a
wéearenies of internedi - atejyave form par anetperrfr2006/008534

having a tinme resolution |lower than the high tine

resolution of the sanpling values and higher than a

low time resolution defined by a frane repe- tition

rate. 35 In accordance with a seventh aspect. of the
na[ir ®aertl bnvanbabeosighhlsdebjesd fsomcdn Q)&.e.lgblb'béla multi-

% a I r __having
ﬁﬁgi gﬂﬁﬁél HQVQnB RE" o %%r% é%é%%%%% 65%/8£?f6§ of

channel” out put™ Si

e
Chfnmebmpépzmefb@@%ﬁgq% ht%@@d s laepaddani gt@@l number

ofdehiaved1kr om aneObh:ggmalaznﬁhitz-@mm Sigal, Raw PEse
Sl%plglorbem)re channel s, % nunber channel s .of, t he

ase signal °b aﬁ‘“?%&lll er "CRER -t A eqmercc’“@’fmsmg sam-
Pleﬁanﬁéﬂge@fh@ﬁen@raghnfa%h neseiucinnendsiogsak, onhe wave

fo@ﬁS%a&a&b€8§|r@%&%@eﬁ&géﬂbﬁegeb?egéﬁgﬁﬁb ﬁ (L8888 form of

risin val ues havi n
rr,g 63% &drgﬁgggtb‘?flar\ﬁﬁ’vgse?g?m%r &fet &r selected
Orrlepneteqtlamm@h oEptbsentiginal wevk: f-atmmfel aignal, the
wab@t%BﬁﬁdeEQmééégl%&%QQséﬁ%Héi tfﬁﬁfﬂﬁlﬂﬁ a %gq%%%%g of

channel he ori gl na

mgleﬁ 8 13??1e“iﬁewa§i%mf OPAT FRP Bt ePaYEME e§éntiétﬁeé?ﬁ1€=dlate

- tlmackedohgtjaorselmemetlﬁn thod eﬁ@ﬂlﬁtmé WD 1@hHBh of the

Saﬂgim ¢ FafotRenfi A2ehBE FHES) & fon srenac el pAgae-

fipgudy aﬂwdfﬁ%e‘r”e?ﬁ’éhthoﬂl owatenecrepoieinon de- upmixer

fofi md&sﬁmn}gyg?ﬂmp&gggfuy OB i GARESTMY's Faving 2
m ural i

tlMﬁann Oslugéw nd'glagq'1 ntg‘%ésagﬁt |1&¥#‘§ﬁé?tghdﬁ?sﬂ"’ré‘tmn'

angppeshegeat Eoresdiaptingn;a saicctads ppéretiochahapi ngsang

th§ehﬁ@éﬁﬁbd&&ﬂé“%&ﬁé@%ﬁ%ﬁ a%%hggergh@f'iﬁé”ﬁ&%@égea origi-

par anet er s, .of el ec origi-,
na U L S P RRARIHE % GO FOSSPLETeeh (HMiRed channel.
channel . - 20 I n accordance with an ei ghth aspect of

Int BEcBLEsERt kﬂﬂﬁnantbgghtﬁhigp@QEeSE kﬁea§§b§¥§ %vgn-

transmtter, or qudio. r cor avi ng an enco
Ei8Bnet ity MPieShave ASheysrahE- 2 Cransmitter or audio re-

corder having an encoder for generating a wave form parame-
ter representatlon of a channel of a multi-channel signal
represented by frames, a frame comprising sampling values
heving a sampling period, the encoder comprising: a time
résolution decreaser for deriving a low resolution repre-
sentation of the channel using the sampling values of a
frame, the low resolution representation having low resolu-
tion values having associated a low resolution period being
larger than the sampling period; and a wave form parameter
calculator for calculating the wave form parameter repre-
sentation representing a wave form of the low resolution
representation, wherein the wave form parameter calculator
is adapted to generate a sequence of wave form parameters
having a time resolution lower than a time resolution of
the sampling values and higher than a time resolution de-
fined by a frame repetition rate,
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ter representation of a channel of a nulti-channel
signal 25 represented by frames, a frane conprising
sanpl i ng values having a sanpling period, the
wangafgiogonprising: a tinmeq,resol ution decr gaaaipr2d08/08534
deriving a |ow resolution repre- sentation of the
channel using the sanpling values of a frane, the
I'ow resol ution representation having | ow resolu 30
tion val ues having associated a | ow resol uti on period
bei ng larger than the sanpling period; and a wave
r raneter,. cal cu or for latin e
11 SRBIRARE 8 £ cf it Bl Honetin e PEoBREPRRL Al fegrLon,
thigy mofeathd 9 ehriegsiduthivorm m@t{d‘rceiserﬁ ateaw viwleret reudio
p1d18 neRV e nboRBL R3E B} Bl g CRIMMHRIOE 35 ¢ bﬁefgé%gdatnmtk
F%enerate a se% of wave form parangter qcﬁ
17 GSRUE ot Fove PReREN OB ] AT BN A lorgH vathet Fom

ars avwpl § img Iv atuies -amadnhiegheri ghhan havtinge ohes @lrutdore deran-
ndidiedi Y IERTT SEPLan Ae. MO AIOLELHE) 1 eing

PCT/EPZ /008534 | n accordance W th

SRSyl iste thRBs ERE PHYBAREI 8A, ChERNLHLPECEDS soaregﬁwednwl—

crmnmt.h@dgﬂfal; echevbageOobigHdl Obeﬂﬂm@ybf*@anié‘@i IH.EH hothres,

out p 1 ‘g %aio%lalgbeffr fase s? n‘gll-‘“t’%j’é?l \%%‘lﬂ?’orﬁe%u'

tl(S’r“i:-gl fed- @ﬁ!armefdagﬁgrfmrﬂhmngn&twe: orepmesentation
repiazeniehg ,atﬁ@véluf@ﬁﬁ oA éih@.%‘%%&ﬁe@ia&@er@%ﬁnﬁi&{qlepu

snal channel s

.reg‘ﬁn&. FAPPRELE- SERBRRER ST ORLTal AR & g Beigigal

myitgashaedel nsfignads, the avafvreanito o npa taiate 1S argbiedent a~
tl‘b’ﬂ li%%lﬁ@ih{;‘ Oa asgkkl%}lé@% Untki-fBqaiand Pased-Qn, aparame—

3 Qrm arane eér representation representln%:
tokh, BATOPH BF ARCPRTEFRAES ot &7 cEoIRAYGHPY ggwer than the
highs ¢ntmat resoblit borsed £ citted samipdiing| véh]ﬁélﬁleahnd)fhitd‘}ﬁér than

a Od i dle %Jl‘ut&%ﬁn@ ﬁ‘fegln%ly Caf r%a%v WD s on Fate,

araneter resenta t|on I'n e uence
th %tf@?*imﬂ a°E Rk A R @W%nq ef spﬁavahgtanof upmixed
chamned setbaiagt ameimes pbubl avi bwVielghdmncHde tﬂa gx_huterme—

dlteﬂt@e fe?s%‘ilul&tl an qfpd h %ﬁi@ | 09 s‘éﬁg%ggdar&% channel

time reso def
u%‘ﬁeF | éﬁtfeaﬂ@dm?ﬁ eV B Hroam c@aﬁﬁm@a@ Cg‘-ertéx%taaigcated
orfiiginali tghainalpmicetedPotibangel o havengsa1ééf@ upmixed
chaggghutlon hi gher than the interme-

In accordance with a tenth aspect of the present invention,
this:object is achieved by a method of transmitting or au-
di¢ recording, the method having a method for generating a
wave form parameter representation of a channel of a multi-~
channel signal represented by frames, a frame comprising
sampling values having a sampling period, the method com-

prising: deriving a low resolution representation of the

channel using the sampling values of a frame, the low reso-
lution representation having low resolution values having
associated a low resolution period being larger than the
sampling period; andg calculating the wave form parameter
representation representing a wave form of the low resolu-
tion representation, wherein the wave form parameter calcu-
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di ate resol ution; and shaping a sel ected upm xed
channel using the internedi ate waveform paraneters
of the selected original channel corresponding to

wb h@7pehect ed upm xed changgl. 25 I'n accor daggapebobosss4
a tenth aspect of the present invention, this,
object is achieved by a nmethod of transmitting or au-
di o recording, the nethod having a method for
generating a wave form paraneter representation of a

lathannel afapretilts JOnehatweh 3bgaahcéelefe$@ﬁ}bedfo% pa-
ues avl n

r
ralb RS, A LEd 8 R ot oL s ERe Rer TR riep -
tlloéworfesfrgleutslal?ﬁlllégr ggépeat kod bighée thdmmetinsirgpolu-
tibhe degnpbingy val uesard addtaMont RLOW reso- lution
representation having | ow resol ution val ues having 35
associated a | ow resol ution period being |larger than
Int kecogdapbenygliper eodlemadtbabspbat i of tie pﬁ\aa/aarftor:mvep—
tl%r a@ﬁﬁ.grobﬁé@tf eseniatd Qnd oy esenbiag Qsi‘@ffe Nl Y-

ow resol u- tion rep resentation ereln e wave

lnﬁanFﬁﬁPﬁﬂ%?%?rc%W%Lﬁ\H??ﬁﬂ?ﬁf@4ff@8tfsnsml*ter having an
enPGELEP2006400853dind ad afaves ﬂd&pbﬁdah@t@ﬁnﬁé};@i&e&]tatlon

'ofseguecﬂ‘%%n%fll Vg¥e éo'&(&@ﬂ%ﬁ nggggfrs N Va'l grePr%ﬁ%nted by

resolution lower thana tine solu

Treamfdri ig %%SCWW%r S@mhnag t Vﬁieu?-%sbﬁulngl en sam-~
pldefi pesiby; aaﬁﬁaﬁ:eereﬁeéure@nh&@ixﬁ; 2D ddeAMGOUANCRner—-

h f.th -
acfhbe=onfafY “PAITRPCOLwYy aCuih i O &) s indemal

’demg’eé ﬁmmsmwmgm anrlddeiohenpef heignahsatirey one or

-moI&éVldl‘ﬁr@@ls‘?nQ@@ermfrﬂfezge@:?r ghbfife Bs V\@i‘etf)?r Base signal
-beﬁﬁ anEtE;ﬁﬁ | esen atlon 10 of a .channe
e

Pt ST §Pg|jf PEFPESe R ecFWnefllsar?gs th& fArdganal
mud ipehaimegl sadphihg vmhuéxnhﬁvsbgna&shaln@lbtggnlzed in
£rEfeb0da il ecdmsR] VA1 hg&h@gﬂﬁ%ﬁsﬁased ha lggingr high

a mul ti-channel output ’si
re?PgHgF°nde??9eﬁa??%n?%naogﬁﬁ?n5PrﬂuP¥Fa¥#§ﬁﬁuﬂeRﬁ%§%mta‘.
tlhavmgreﬂenmmj.& e cleamnelfs ant hatapndeiatd resolution
reﬁ?@ﬁ@ﬁfétﬁgn the p I :s%f Orlg?.hg? SHBRLAE] dh %rlgl—

Eu f hanne
nal multi- channel signal, the wave form parameter represen-

t_at:i.on including a sequence of intermediate wave form pa-

-rameters having an intermediate time resolution lower than

the hlgh tlme resolution of the sampling values and higher

-than a2 1ow time resolution defined by a frame repetition

rate.~

In accordance with a twelfth aspect of the present inven-
tioﬁ,_this object is achieved by a method of transmitting
and receiving, the method of tramsmitting having a method
for_generating a wave form parameter representation of a
channel of a multi-channel signal represented by frames, a
frame comprising sampling values having a sampling period;
and the method of receiving having a method for generating
a multi-channel output signal based on a base signal de-
rived. from an original multi-channel signal having one or
more channels, the number of channels of the base signal
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mul ti-channel signal, the base signal being organized

in franmes, a frame conprising sanpling val ues havi ng

a high resolution, and based on a wave form
woasesIey representa-. 20 gipon representi Nng PEATERY®D6/008534

formof an internmediate resolution representation of

a selected original channel of the origi- na

mul ti -channel signal, the wave form paraneter

represen- tation including a sequence of internediate
badmge siraimera-t haanether sldnmérngafarbnamﬁl@dﬂattﬁzé 16 ginal

Q 1 Hha 5 resol utiqn aof
“ma%z Egﬁgﬁ %Wgﬁul gﬁ hlg er Lgﬂ%% gPFB®'t Lggnized in
IP@@ékuﬁioﬁF%@ﬁlﬁ@@PEyS%PQréﬁ@@l@@@tvaiwﬁs haviagea high

relselaccondanag mgedaohv\@l iibheagpegt pr:aﬁt@@ePr).eé&fgsenta—
30 t this object i.s achieved b t hod

ve
e BB bt Py At VROl . “CnanpEERBaLare Tesoiution
reprgasnieting dava ngelegtstched igfiorlgehenatl ngf atvaveerigi-

naﬁoﬁlﬂlﬁﬁtéﬁﬁﬁﬁél repsesentald %V%f f@rm ?QP&@ét@é ft—:rpresen—

taly I_Chﬁ g‘ signal represented

lﬁﬁ‘r S g S BHp P r?ge%“ff@s qu:a\h%rg‘e'éi&ﬁﬁﬁl g Ve diog®; pa-
ragstand hhexngthndlntermeeiwtmgthﬁylf§sd&dﬁﬂdnxidwak than
th@eRehat ‘t@&e i‘e%iﬁ{:l a@fe{h@ugﬁh% 1n;qgnwaal[utba3§a%zéjgﬁlé.|aher

,Dase’sj gnal_de- "rived froman or
thapg gal LoV HRE oRgSetut ien edehimerl BY ehdnamebaremsftition

rathannié smefhddhe-dgag sSingnal WO 2007/ 042108 1 4

PCT/ EP2006/ 008534 being small er than. the nunber of
- ‘channel s of the orlglnal mul ti-channel signal, the
Inbé§§°§9@ﬁ§? BéFhgaortddaiteenthnaspeahesf &hbr@wesent in-

veﬁeﬁmm Sthys Szﬁfﬁlédﬂ’l&s;/@dﬂﬁ%v@avbgga ac S o 3 ) §li:{ SO av-
e form_ parame epr esenta I on
ln?e rgse ?lrmfgg%iﬁhfﬁ(y X FuﬁﬁlPﬁt%rﬁé%ﬁﬁﬁ%¥f performing

. anFe@ﬁI9¥¢o@b0VQﬂmﬁ§h§dﬁat|on of a selected original

channel of the origi- nal nulti-channel signal, the
M para ter represen- tation including
§:

. yaye
Thee ugl’?g}é‘ of‘rﬁvﬁ FRBJEE PATETe Forthal 1p%thg e'f—%at a se-
leﬁévﬁnghannﬁht@ﬁheﬂlmmkti+¢uaun§mﬂsﬁgnxiIﬁWWﬂhtmanrégre_

sehbéd higgh #idi%d eé@rh 5&@@ Qﬁ:oflut%lagrﬁﬁgbg ne‘éﬁ{)lﬁesh ‘plnlﬁé a

gher " than a |ne reso
nigh 98Sne, (B esON | e PRoERasR Tt hioher cquaiity

when a wave form parameter representation representing a
wave .form of an intermediate resolution representation of
th"e- selected channel is derived, the wave form parameter
representatlon including a sequence of intermediate wave
form parameters having a time resolution lower than the
hlgh time resolution of the sampling values and higher than
a time rescolution defined by a frame repetltlon rate. The
wave form parameter representation with the intermediate
resolution can be used to shape a reconstructed channel to
retrieve a channel having a signal envelope close te that
one of the selected original channel. The time scale on
which the shaping is performed is finer than the time scale
of a framewise processing, thus enhancing the guality of
the reconstructed channel. On the other hand, the shaping
time scale is coarser than the time scale of the sax—npling
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In accordance with a thirteenth aspect of the present
in- 15 vention, this object is achieved by a conputer
program hav- ing a program code for, when running a
woempuires performng any ¢f the above net hods/kriiaeocossis
present invention is based on the finding that a se-
20 lected channel of a multi-channel signal which is
repre- sented by franmes conposed from sanpling val ues
having a high time resolution can be encoded w th
vallugher sfgal f1yanwhenralweve fthenapatAtesLldata heeded by

th.ree%eaeg&gr@ieg&gﬁ%{é%ga%%eataggve formof an

I nt er medi reso I on‘represe gt on of 25 the
sel ected channel is derived, the wave form paraneter

A WepeEsent phiranet8e! HEhNGsen SRAURNGR ¥y 1M HAL @pyve-
time.réesol ution | ower

v form paraneters having a )
LoPRan ERENINIGH (e TSI Gn PORRBSBAmBE fdey Arsesnt
ingARathPghepnthan 2a stigmelr edalenticbn meebimed sy mfameirers
wh&@ﬁeﬁki'£Hﬁféﬂﬁ%n&T@héos%@¥§?EﬁrBEpQﬁﬁpng§nal wit%%n a

s regresentatiﬁn thh the intefnediate resofution C
BB URBdPEG CHape R CPeddifst T1A%d THERiEIh tbs héghiBvee-
lageghtnnghe hperogptusl ghakdremselape Giesall,0 dhaly Q68al
ok ri . gipal nel .. Jdhe . ti.ne scale on
¢ ?%‘Eﬁt%%%ﬁ%%nsg A9 EREDRR R, 2y TR R e imde-
meBtiPe $B3VetoRef PhARWRYe PrBcE3sirgl shosaénkamenggh pa-
ratbeersakityfot ekBfpleceonst &m@lga?@@aaﬁekhe%qhaged am-
h , e | me_scale is coarser than
p;t@%{é&%’u NG, ol AR %gntﬁh?nﬁli’/ﬁlzoow 042108 1 5

ﬂlECT[EP2006/008534 val ues, significantly reducing the
Thanphgsedf OaiehtiRURdmlY FobhSr¥@Ve dPTdINRAAIBLE to re-

enr ntation. A vetorm paraneter re resentatlon
cob g ERE TR s, SeROLe Sl bhel SRl hay Pk temporal
grapetayiay anthddivsemecofretrheher Bskhtsersatednti @f "spatial
diS ORI Gh S| f Ss3
A:-which i s ndﬁiggqg%% s ol ﬁ%%ﬁeoﬁfﬁ%&%ﬁg‘%% S ERPES -

2 ESEERR L 1R | GO e Y hatorte SMPERYeN Fendering
Pehf@mwcrﬁe-%‘ﬁ akedipgetiherigdooeptam| uhartebpasd 16l Bigh in-
cr&agdalin USiAEnsirqRal é&@&lenﬂﬁfbﬁﬁﬂﬁ'&t eféuﬂ'z_sounq o%:éde

._Ltherefore a suited choice for I nple- nenting enve
;ntfﬁﬂﬁ%ﬁﬁsTmo natural signal strength pa- raneters are
-- for exanple the anplitude or the squared am

The:-present invention described in the subsequent para-—
graphg primarily relates to multi-channel reconstruction of
aﬁdib-signals based on an available down-mix signal and ad-
ditionél control data. Spatial parameters are extracted on
;@ereﬁcoder side representing the multi-channel character—
istics with respect to a (given) down-mix of the original
'ghannels. The down mix signal and the spatial representa-
tion is used in a decoder to recreate a closely resembling
representation of the original multi-channel signal by
means of distributing a combination of the down-mix signal
and a decorrelated version of the same to the channels be-
ing reéonstructed.

The—inveqtion is applicable in systems where a backwards-
compatible down-mix signal is desirable, such as stereo
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plitude, i.e. the energy of the signal. 15 Thepresent

invention ains for providing a nechanismto re- cover

the signals spatial distribution on a high tenpora
wohanskAnd ty and thus recovgg the full sensatpicamkrdbos/osss

"spatial distribution" as it is relevant e.g. for

appl ause signals. An inportant side condition is

that the inproved rendering 20 performance is

achi eved wi t hout an unacceptably high in- crease in
dltjﬁ.@ﬂ§n}:$(§ﬁ5j €M 310l s I IFrOr (MR, ORM( S & DN S8 b, etc.),
bu rnatlo ﬁT%F g{e§§nt i nvention described in the

uB Equdht PEE"S B Yy FEPRCES rte(?resenta-

tlnulnﬁwﬁhﬁnﬂmltxxmh&nn&kt$:gnxﬁ Emdtbesfgmabslhgsgdra—
gr8BhaN @M@'%?@ggngoﬁﬁv@ﬂﬁléﬂ9H§“dé§5¥fﬂ$d qit %akﬁpllca—

cont r o] atial paraneters are extracte
l?ﬂewaeﬁ%blaeff SIS SPrESERcl AYIERes NI Ehdringloes with-
outhaegdhgr thist iics iwi tdl sespadti dadla (dichen) cdown- Buxti~
h9 e i S.a d nal _and
chihaboaRiLy! BBl SO Sod R SRE TE0Ter% e
th%%@e%?%V% closely resenbling representation of the
original multi-channel signal by neans of
[ in onblnatlon f t do n1x SI
Thg égégggéorgg Bred’ ver ston forfhj3 Bsidera-
tléhﬁhnels be- 35 |ngAreconstructed. The |nvent|on I's
applrcable in systens where a backwards- conpati bl e
. d S| desi rabl such, as stereo WO
* SooR D ate pestrrEbtosrabesde L i a0 HERR Surround
traﬁsmthﬁﬁxﬂ1qﬂa@§ méidts avel bhig peolicje ete@n)s, fobhutecor-

.:.alS§e1£b§M§te@§tth§orSQu BEeV%Eyr%Oggﬁﬁﬁ? f? eéﬁgtglgw

‘tion. f t he It|-channel si gnal
 par®? g?aﬁﬂ%tlﬁ%e b?%%%h?-FﬁVéﬂfl%an§9d§§@PPEéH gﬁanu-
Ctslapptyca 5 tion within the MPEG surround audi o
. standard. It goes with- out saying that it is also
-applicable within other nulti-. channel audio coding
systeh® TYRIITES SbembiransRésehen ehrruntcumed sibeyénfor-
10 rTdvel gar esmtesamgm(; athd Sspgasied Qllsttﬁlﬁ.bﬁﬂgbﬁw(eganne?
: [ 0 cept audi o
qugfﬁf%ggbe§%d§§;t e &u&Bg gﬁénﬁéﬁ SLgﬂgi

- . In order to minimize the required bit rate for a

' transmission of the individual temporal channel enve-
'lopesr this information is coded in a normalized and
_#elated fashion relative to the envelope of the down
mix signal. An additional entropy-coding step follows
to further reduce the bit rate required for the enve-
lope transmission.

® In accordance with this information, the MPEG Surround
decoder shapes both the direct and the diffuse sound
{or the combined direct/diffuse sound) such that it
matches the temporal target envelope. This enables the
independent control of the individual channel enve-
lopes and recreates the perception of spatial distri-
bution at a fine temporal granularity, which closely
resembles the original (rather than frame-based, low
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synthesi s stage nmust not only provide neans for
decor- 15 relation, but also be able to re-synthesize
the sig nal's spatial distribution on a fine tenpora

woh@Mazng arity. This requijnes the transm s3icamrdbosoossss

surround side infor- 20 oration representing the
spatial distribution (channel envel opes) of the
mul ti-channel signal. |In order to mnimze the
required bit rate for a transmssion of the

i nding sdak ibaMYaali 0 Pele RAVE- 1R5 hOPES of haécorrela-

|nfq{n@}%p% LS cgdeg %n a normali zed and rel ated
f ashioh rECRIFFESEoPhE envel ope of the down ni x
signal. An additional entropy-coding step follows

Tdécbfiﬂﬂﬂﬁyé Qﬁdﬁ%ﬁdkﬁeeg&%lﬁgéeshgg' egaﬁoﬂetgg?%led in

Vg?ﬁ% t ransm ssion ance W t
ﬁpﬁﬁtfﬁheawéE@%uF%%rﬁ?ﬁadé’b@@@freéﬁaﬁég bephemen-—
taﬂmpnhmme¢MeasgebhEaﬂlﬁémaﬁn8£auﬂhrd(§ lokercephpBestional
cdligiestiidi ffuse sound) such that it matches the

t eénpor al” target envel ope. This enabl es the 35

i ndependent control of the individual channel enve-

121 aqtms eaﬁﬂdﬁ&&heabesth@%ﬂ@éé‘rﬁﬁtﬁrﬂfért&flo%\aﬁt é@he?té& lréhan-
u i Qr.a ranul ari | C cl ose
rlre§g§%1 JEC%%FégggFlFPS?héF Fﬁgﬁeg?%ﬁ%db%%e% Pirifpet-
rigp WME%S%? dPETE EPROY6L DO 868Ye Lops od:ﬂt tm channel,

wl'ﬁe{i@lllnwtl'w 0@1@&1&&&9 D&’ Eﬁﬁﬁésgﬁtgdeﬁg i‘gjg\ sampllng
chnl ues onI I.nci pl e of enve

""alh i NG VERd B‘e 8& F" gﬁh“gs BbEh the- s?)elé’f‘ﬁalt% reso-
lq’cn@mu fhed emyehopheiei bethe depise®nast Bhé Oﬂemgﬁbﬁille evo-

lﬁﬁ%ﬂﬂ'ﬁ? t@%”%h%r@?akn%@3§négm@£ E?ﬁpgﬁgﬁngfa'whereln the

lexity. In oné e

STNRIGRE! i £ YRt MR 80 5981 i & iPamuiRYeotvdin et re-

speinghial |tts tbpr Esamé ellemycia, ﬁ&!’&lmtprélsén%. :tuﬁventlon, the
r i-0 C ope_0 e

el aponyeicy L St LPe LSy e e

Eﬁe&sofieé’&ﬁﬁﬁﬁﬁg‘ﬂ‘\?}al E8sSPRali by Bheitirsaspdiangiefined
by &t efriame,. A.di gbhisMeingS@lice is an intermediate time

interval being longer than the sampling interval and
shorter than the frame length. To achieve this, a intefme—
diate resolution representation of the selected channel is

'qomputed that describes a frame with reduced temporal reso-

luti@n compared to the resolution provided by the sampling
parameters. The envelope of the selected channel is esti-

mated with the time resolution of the low resolution repre-

sentation which, on the one hand, increases the temporal
resolution of the lower resolution representation and, on
the other hand, decreases the amount of data and the compu-
tational;complexity,that is needed compared to a shaping in
the time domain.

In a preferred embodiment of the present invention the in-
termediate resoclution representation of the selected chan-
nel is provided by a filter bank that derives a down-
sampled filter bank representation of the selected chénnel.
In the filter bank representation each channel is split
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lution. The envel ope is being defined as the tenporal

evo 15 lution of the energy contained in the channel,

wherein the envelope is typically conputed for a
wbhiRokAber val corre- spondi 189 to the frame |pefigirleoshiBss4

the present invention, the tinme slice for which a

single paraneter represents the en- velope is

decreased with respect to the tine scale defined 20

by "a frane, i.e. this tinme slice is an internediate

irttiarea m:&hbé!aloﬁ)efﬂgltéﬂﬁkqbbﬂgyt %rﬁ%@'éé& frequency
r.than_th ra en

ool Bl AR BORELE, Rl rliBeF B gePBALG values that

Q%e@eerﬁfmlwmraheegeleti@d chanhel signadonpidieich the

setlfe%tte@esﬁfécﬂﬁe%@ fhape Widn rgduced t E@Qiekléfs%h%\? is

sm&i ﬁpgﬁ to the resolution provid

Fu ﬁg‘ AnetBT st eI erRfe I Fpd D6t seﬁeléegeeeé@es
channel is esti- mated.with the tine resol ution:of

Th@h% £ t.at hy e 0

’ 559}‘“%%52222‘; s B e ) o B e P el
°|’“@§8I SoR PEPPESe Rt ﬂ%ta@diva&ﬁaggstﬁbeo@mlem@mmtmn

figecneddesinte agbsningf cdaﬁaga@&hbﬂésporm@- teatd OPAlsent

1nQr%WEES§' Eént Bét lhﬁleggggg C%HE ﬁ%slgw%%q a%'n?gtgq.?‘elble to

erre
e%ﬁééeﬁt apgie nFP‘éhng h@chﬁmees seriea$ IRES eswtuhirah audio

coﬁ&pgeSEFfaﬁefgbfgtﬁﬁﬁéf%ﬁ Aol ¢Ranzcsh b? gﬁ?“ﬁé§§£ral
- hy r. ban s a e
reQXlEt;éprgse e O %;ﬁ é&ggdh@héﬂﬁeld°W¢T§4WRilng
Preppreiepank ?E@rﬁ%&#ﬁxﬂh&nﬁi@@dhachamnehlng Gplatsﬁﬂatrum
2082/ 91 4
R B e D i
sBee AGABLR SPSardr it Vimgesiomdn. A fur-
thges@ldlvbetabe n.errpmaa:l evel libivent Dfe t bnségtnahapi bRLY be
apf:h@edsec'oecf Jérﬁﬂ}]eggi‘t ang wigh Qe]iéu’fw g €3 !eli‘lxﬁclgfnthat

ne § is5 smaller "th e tine reso
°g n‘EJP?n %%’rft%sfmmr e pfrﬁﬂeipt?a‘?lloﬁuéilt:h@%ré‘saﬁ view.

invention in the filter bank domain has a nunber of

Ingéeﬁhr@ﬁéé?nﬁégfér; § éﬂ@&&ﬂﬁéﬁttatéfa nt%fl L3 Weltl J_inQrtentJ.on

exl stin cod INng S
@ MAVERP; nPeaﬁmﬁéerwmeeﬁeﬁeeeawwyoﬁa@kml@gted channel

iscdrpaved| desoribxngt angartidi eeadbAgtBENRARS1 opHCBEASHe
seﬁ@g&é%ﬂ% aldi Gy envelope of a down-mix signal de-
rn.ved on the encoder side. Deriving the waveform parameter
representation based on a differential or relative estimate

_Q‘f"t_‘he envelopes has the major advantage of further reduc-

ingg.'t'ﬁ_e bit rate demanded by the waveform parameter repre-
séptetion. In a further preferred embodiment the so-derived
waveform parameter representation is quantized to further
reduce the bit rate needed by the waveform parameter repre-—
sentatlon It is furthermore most advantageous to apply an
entropy coding to the quantized parameters for saving more
bit rate without further loss of information.

In a further preferred embodiment of the present invention
the wave form parameters are based on energy measures de-
scribing the energy contained in the selected channel for a
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codi ng. Furthernore, the required reduction of the
tenporal resolution is provided automatically by the
down-sanpling properties of the filter bank and a
wohdreming of a spectrum 153¢an be i npl ement e@dTaipkdde/ 068534
much | ower conputational conplexity in the filter
bank domain than in the tinme domain. A fur- ther
advantage is that the -inventive concept nay only be
applied to frequency parts of the sel ected channe
gitvkat timeegorthenshabée ngnérgy hs perefptalsly qudldiilated as
oi Vi i d ment
thg S%Jaggsessgﬁ{t |fﬁ\(}:eﬂn |%an‘£er\r/€\P oa?Jrﬁ%%gr%ar?get e?cqlbmg the
Se#éﬁF@@eﬁ?%@?%k of a selected channel .is derived
descrlblng a rati o between the envelope of the

sel ne nvelo f

g S §8 % YI%% Qﬁ §n€68§Fn§ ﬁ%ve%iﬁﬁ%uﬁhftH%¥en‘
tlﬁlav@P@ﬁﬁPEapéneieerlvmpraesw%ﬁqm ek ter aepresenta-
tl@hfﬁéééﬁtéﬁ“aCHnﬁé%ﬁﬂdﬂﬁ%ee§%b6§B€1onré égﬂ%aﬂﬁﬁ of a
SeEas gg nﬁg cEﬁvan a%g of further reduc- .the bit

5EE*defndRd véF SMhgachfreRer P@E}i‘- signal is
impéamatten. ihn thef urinker dpneirer r tde erbqdi redt debgving of
th80idebined: 30- W@&%ﬂmr%ﬁer{)%&& SERLAL by (?'cgueved

b guanti zed to further reduce t rate nee
Yt FEMREGERDr Hipaf 2R ERY ) SPFR-aSe HTateNGA IY| BURs Of 2 rum-
befuritheromsrerurmiste ashnailtiage xSl e APy a@n@tnic;ropaf the

. ng .t I, for vin
n““%??*r%te%ﬁdﬁ%éﬁg¥L”tﬁgeﬁﬁé§?4$iﬁa FRERY (R2eD3 B ragea
- aligynepnperiert el paRinte it dthe Hdmer esswlutiavantfokhe

entrhEopaV eh&pmg plar_—aaeker SIAre BeYediont£oer 8Y RRASPLEF:i-

oudfy RErLRL R O BT 020871 S5 pkT BB 0saBos884 vaLue
lsgluﬁéﬁ tfpﬂfe ther tdedﬁ-VlnIQe ofhdingy Wavegiozie palrbpeter repre-

sefitheibn} efhBther! RRSQAALAH §H81§$mﬁiﬁééiﬁﬂgﬂ Q%m lexzty
paranmeters describing the selected channel P
.. further enbodi nent of the present invention the

lnlﬁvéﬁrth¢xuﬁmhnﬂmaﬁntobfdehevpngsanwwnu#entnqmamaﬁeuetlv—

| ingepresant ashépﬂ'ﬂ% bas ek fole@s i g egdaeeﬁbﬁhéd r F§e#\utcloﬁﬂara—

. r entati o Sel ec audj o channe
tlﬁuf |-%Wuﬁﬁﬂﬁghﬂﬁﬁqy%% gﬁgpaegl in the frequency domain

wherein the actual shaping, i.e. the application of the
shaping parameters is perxrformed in the time domain.

iﬁ_a'further embodiment of the present invention the enve-
lope  shaping is applied only on those portions of the se-
lected channel that do require an envelope shaping with
high‘ﬁemporal resolution.

The preseht invention described in the previous paragraphs

yields the following advantages:

] improvement of spatial sound quality of dense tran-
sient sounds, such as applause signals, which cur-
rently can be considered worst-case signals.
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i mpl emented in the tinme domain. The required deriving

of 10 the internedi ate resol ution representati on can

be achi eved by conputing the (squared) average or
woenerayzissim of a num beEE consecut'i ve sarmtiErdo06/008534

val ues. The variation of the nunber of consecutive

sanpling val ues which are averaged allows convenient

adjustrment of the tinme resolution of the 15 envel ope

shapi ng process. In a nodification of the previ-

¢ ousbylydmsaerdes omboshdenin asdat ieMeratdiot ik iseMhifRgma—

val C ed e derivi f..the veform .
par gr%r% er%’lggr e-‘ggéﬁ(%%ﬁ?agcnefl% u%ﬂ%ﬁtﬁcr \3235 ng g nuous
conpenasRbysl ok o | exvalppex) idwea tHourterr cempeditnentling
of bhetRE el dgy antroQmat R8nderiv- ing of the
shapi ng paraneters is performed with conpara- tively
| ow conmput ati onal conplexity in the frequency donain

* wheFbeénovheadtt balt shapi mgght. e tthetapphbeat reduoéd by
t he j i f [n.t [ Cn s

leﬁ@ﬁg%n&é)aérﬁ;‘@e@ %raﬁsﬂgsr: Qﬁygﬂ?éﬁe&%}ésenp it is

domai n. In a further enbodi nent o
i nvBREFERT e e RRESSSE5Y - sRBRI RECPRS e piyed=omity thg en-
't hoselpps thiinstofearhelspenk ecikds channelr tdhak . do
require an envel ope shaping with high tenporal
resol ution. 30 The present invention described in the
Thy, dpvensipar SRERRAS CHPebds dereribetioabnguadedneageiope
shhppngvenensholl seidiwly Iunshnaualiizby fitd@RSentr 8811 0w-

.35 S| ounds, such as appl ause signals, which cur-
{n_e%§%§§%%§§%% consi dered worst-case signhals. WO

' 2007/ 042108 20 PCT/ EP2006/ 008534  Only nnderate
ThéNGLLASE driveltyld dhapudbOr8btsrd M AR ahAl Envelope
bf(?ggrOXI taly p kbitis for continuous transm ssion

OF of " envET OPES) T HUE T E W ey ILBMRE 1S WG TdPtERBIng and
reshepingpect rfagmmitpnt Bhaithel ovetsy [pardmetatie Birghtiband
enb1 b t IO alig 8H Qﬁﬁt&fﬁ%ﬁr¥htéﬂ% %ﬁ%og%Fﬁﬁm.

~transmt envel opes only en It is perceptua
_necessary. The proposed syntax of the en-
For the reshaping process the envelopes of the downmix and

the output channels are extracted. To obtain these .enve-
lopes, the energies for each parameter band and each siot
are calculated. Subsequently, a spectral whitening opera-

‘tion is performed, in which the energy values of each pa-
‘rameter band are weighted, so that the total energy of all

Qaraméter bands is equal. Finally, the broadband envelope
is obtained by summing and normalizing the weighted ener-
gigs;?f all parameter bands and a long term averaged energy
ig'éﬁfained by low pass filtering with a long time con~
stant.

The envelope reshaping process performs flattening and re-
shaping of the output channels towards the target envelope,
by calculating and applying a gain curve on the direct and
tﬁe diffuse sound portion of each output channel. There-
fore,. the envelopes of the transmitted down mix and the re-
spéct;ve output channel are extracted as described above.
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vel ope bit stream el enment takes care of that. 10 The
i nventive concept can be described as gui ded envel ope
shapi ng and shal | shortly be summari zed within the
wbabd7@ye10d Ng. par agr aphs: fhe gui ded envel ®RevEP2006/008534
shapi.ng restores the broad%and envel ope of the

synt hesi zed out put signal by envel ope flattening and
reshapi ng of each out put channel using paranetric
broadband envel ope side information contained in the

THal t;ashr eamve 20s Foked ftﬁaﬁﬁ&fé@o'b@rg sBROSBSSth eratJ[o of the
S are

of the f he out put channe
EFEELRRe o hif, SRHEThis cRam, BES) Spetatarh wiians: aove-
lopgr wasbh tpar aneeérpbandtandvabodss stodnsmiitted in the bit
st¢ahgul at ed. Subsequently, a spectral whitening opera-
tion is perforned, in which the energy val ues of each
pa 25 rameter band are weighted, so that the total
Thenergyostdabhve papanehepidangsol Sus&ﬁwa#uarﬁlrt@d %idehgn-
n t ai.ne n
fo%gggpﬁ‘ ‘gr&[ﬂé’ @P&j lhl’? tgge%lli]. dcby,gu BF | %a"?%ar'?étt rate

normal il zi ng ner- gl es Of
de@aﬁasfaﬁdﬂae | %‘h‘gel’tcé?ﬁ'nsahﬁ@r dgéermacigy 1 slidte ried Taple

1 lawspmssgf bhter] kng Whihpl Bnd ORGLd | B &t%pfcﬁ%tn%ﬁ% enve-

e e shapi ng process perforns attening
10§Q S$g¥ l aﬁnﬁgléyﬂthe out put channel s towards the

t ar get envelope by cal cul ati ng and applying a gain
curve on the direct and 35 the di ffuse sound portion
fore,. the_ envel opes

each ch re-

"‘g{’l £ s St o o o5 arrieRe. sigp dmbpgmation
out put tracte s d D d_apov WO
2007/ 042 é@e&r}g Lt T VRN %Wé:, Al Qfamwve is
then o QEQHQ?QmFQ#bépdnqgt e8r8t kBivfsthe extfact ed
down m e oRR ;ARG t he exgr@ckgthQtput envie- | ope

with theenvelope TatTo val ues transnrtted—ina—t he bit

.Sstream 5 The proposed envel ope shapi ng tool uses

Asggantedetespde ithe korideti ermbbansMehvelobs Eh&?bhé ad-
dr§§£@§nﬁsghgsteh§£ @ﬂé'ﬁgéyngﬂgafkgc%hégg S8YE 05 by

gl eIJI’JOY tion is |ist
TE Wnile the proposed guided temporal envelope

shaplng aims at improving spatial distribution of transient
events, the TES and the TP tool is functional to shape the
@iffuee sound envelope to match the dry envelope. Thus, for

‘a high quality application scenario, a combination of the

newly proposed tool with TES or TP is recommended. For op-
ti@él{performance, guided temporal envelope shaping is per-
ﬁeimed before application of TES or TP in the decoder tool
chain. Furthermore the TES and the TP tools are slightly
adaptéd in their configuration to seamlessly integrate with
Fhé proposed tool: Basically, the signal used to derive the
ﬁérget'envelope in TES or TP processing is changed from us-
ihg the down mix signal towards using the reshaped individ-
ual'ehannel up mix signals.

As already mentioned above, a big advantage of the inven-
tive concept is its possibility to be placed within the
MPEG surround coding scheme. The inventive concept on the
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‘1 (assunming 44.1 kllz sanpling rate, 5 step quantized
enve- 10 |l ope side information). Table 1 - Estimated
bitrate for envel ope side information coding nethod

wE sl ABu/d bitrate G ouped FCM Coding - 8.0 KBict/e®2006/008534
Entropy Coding -5.0 kBit/s As stated before the

gui ded tenporal envel ope shapi ng ad- 15 dresses
- issues that are orthogonal to those addressed by TES
or TP: While the proposed gui ded tenporal envel ope
one'h&m'@%)&ierfﬁdsattﬂenﬁha\titmgnamﬁtjradﬁ]f diisd rﬂpbdatml 10 60fl since
TES and.the TP.toaQl is
e AT eBRhr o SR S behoRed G PRROC ARRr v qpeedag for
Propgeh hendldpy éTﬁ/eIt@‘EéSlEthls eviegits200m Isiighadeal iQry the
otﬁ@@lhmg) ?&fCW%E @f@biwﬂéatdﬁ@;s&flsts%n BEWsYde in-
ose 00 or, iS reco
2o PRERITEehT TR et A e Son VB dfe tBRaGRAGLTed
avwsa@%r sifler m@om&bmenappti aatieon(caf TEXBit /EP fort ben-
Meén§995pe0l%%'aﬂsm§§5&gﬁz rl oo ol 13U gyl NElP tne

ool,s are sl I%ﬁ elrr con uratlon
g2t} dBarfF TEARF YAt e@e%&)etm b e iFi6pBEed Sosepauently,
th8asewatdycepthel si gnadosmb s erarddie ibhe tot @hgebxisting

I n S T. cess C [ om
Tpﬁf@f@ lepgikn TES e ol OCEPSkogoLfq E%ﬁgsgaEho%af Gom-
Pl?¥%ﬁ$w%ﬁtﬂﬁﬂ 1omamhal-euptid X E@gﬁﬁﬁ%ﬁlqﬂ)hmghaﬁnéadyqualﬁ
1tﬁ£rﬁh@rtﬁdn}ﬁbﬁ\tdonao@b ghadﬁafal@g;er@fostétg dda;;é%@t LWhiVR TES
(o S| DI e ace W |
s (IR d LbeBRRIRR] bk Berke PR o BbebiEignal
CO@P&?KMFEKKWV0@2&0@32209€¢/EPQ@OSP@@8534theneaﬁanaatlons
re@“wffe#;ﬁﬂéj%t"‘e%?"%%ﬁf-@éﬁ%ﬂ?%TﬂdTE%i“%?ﬁﬁnﬁeeéea pes
fr‘?% B35 mﬁdlo‘cg?ﬁn‘gf af:f’aﬁ§?€‘ﬁ?eg%$h Br (i §nafstime
in@riale WJdIMeT Hrendfilttes theolk rdequiings The complexity is

depédsdd S&h 0Bhf f%'aﬁl@ 'l'%n@ti)o LAY 10 gil dent hgampllng
il ulre aver age SsSi

shapi process
£ ARSI i o anE LORGER /S 137 SHAIS (AHhoRssaT-
plimyelrepe tfanbhilsHien) tlse cdaparibédehygboithh heequires

apﬂ?é:é&elﬁ{hgllt‘ipcﬁﬁ Yo Wl ideh drd Sé&n';é&ﬁ{g (0PS) for the
enve pe extractlon for one channel! and 330 000 OPS for the
reshaping of one channel. As one envelope extraction is re-
quired'pei: down-mix channel and one reshaping operation is
réajui_;;‘ed for each output channel, this results in a total
complexity of 1.76 MOPS for a 5-1-5 configuration, i.e. a
con"f_iguration where 5 channels of a multi-channel audio
signal are represented by a monophonic down-mix signal and

37.28‘6"'M0PS for the 5-2-5 configuration utilizing a stereo

‘down~mix signal.

Brief description of the drawings

Preferred embodiments of the present invention are subse-
quently described by referring to the enclosed drawings,
wherein:
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the new concept is proposed as an addition to the
existing 10 TP/ TES tools. In the sense of keeping
conmput ational com plexity rather low while stil
wdBéRlg1pd Ng hi gh audio quapz ity, the combi netrierloosbossss
the newly proposed concept with TES is a. preferred
operation node. As it cones to conputationa
conplexity, it may be noted that some of the
calcul ations 15. required for the envel ope extraction
Figndir eshapi ng on ahpek ahr 8ReREbVS,dadidsa 0t hers are
executed by slot (i.e. atinme interval within the
filter bank domain). The conplexity is dependent on
Fighe2frane | ength &howel Rnasnventites sempidany
frequency. Assunming a frame length of 32 slots and a
.sam 20 piing rate of 44.1 KHz, the described .
Flgﬁgoﬁ?tgﬁ?r%ﬁuire§%°5pﬁr&ﬁQ%%(ﬁ%flﬁﬁﬁgﬁoéﬁﬁ&gFaFﬁaﬁs1“‘
per second (OPS) Bdacethef enkebopd Ekltrexctbark ftar coree-
channel and 330-0@90ﬁ8§n§0§u$$§hdrfﬁﬁﬁﬂ@éﬂg of one
channel . As one envelope“extraction 1s re- quired per
down-m x channel and one reshaping operation is 25
Figeqdi red for eachsashwpubpachasnels bifi LifdHient idbcdding
total conplexity for a 5-1-5
configurati on, i.g.aglgggﬁgggﬁ%htion where 5 channel s
of a multi-channel audio signal are represented by a
Figonpphoni ¢ down- NMekowbgRalcomty bBRmMORS i@k bhReng the

. 5-2-5 configuration utilizing a_stereg, 30 down-m.Xx
signal . Brief desg?FgF?Sﬁsof%?W@%&Eé%Fﬁﬁscgg #he Minven-
-Preferred enbodi msave obnceétpresent invention are

. 'subse- quently described by referring to the encl osed

fidragﬁngs, mhereinh WO 2007/ 042108 2 3 , '

'BCTF EP2006/ 008534 SRR, PRTERGHEF af I EHTAFd o8 c SgdrCt~
Fig: 2 shows an i avgntifteremndernfisydiagdon3da and 3b
"show a table assigning filter band in- dices of a

ﬁ.hyb idfilter bank to corre- spondi ng subband )
Pndfces; Fig. 4 sEBR¥SparanR@PePdsgicompegable coding
‘decodi ng 10 confisghem&ions; Fig. 5 shows a coding

- 'schene illustrating the

?ig; b illustrates different quantizafion
‘ schemes;
Fig. 8 further illustrates the backwards-

compatible coding schene;

Fig. 9 shows a Huffman codebook used for an
' " efficient implementation;

Fig. 10 shows an example for a channel configu-
ration of a multi-channel output sig-
nal;

Fig. 11 shows an inventive transmitter or audio

recorder;
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backwards conpatibility of the inven- tive concept;
15 Fig.: 6 shows paraneter configurations select- ing
di fferent configurations; Fig.: 7. shows a
whagkwadigs- conpati bl e codings 20 schene; Fi g.pCtlEP2006/008534
illustrates different quantization schenes; 25 Fig.
.8 further illustrates the backwards- conpatible
codi ng schenme; Fig. 9 shows a Huf fman codebook used
for an efficient inplementation; 30 Fig. 10 . shows an
Figxahpl e for a chashewsconii guvenaiven r@éfcedver or audio
mul ti - channel out?#gygkg- nal ; 35 Fig. 11 shows an
inventive transm tter or audio recorder; W
- 2007/ 042108 2 4 PCT/ EP2006/ 008534 Fig. 12 shows an

FigOVEBti ve recei velsheksaddi @nvehayes ; t Firtsnik® i$h0Ws s@8m;

I nventive transm ssi,on system 5 and Fig. 14

illustrates prioragpt time domain tem poral shaping.

10 Detail ed description of preferred enbodi nents Fig.
Figl shows an inventhygsdeseder pAlohayiR0tane URBIXEhH 42m-

aiid_.a shaper 44. 15 The decoder 40 receives as an

i nput a base si gn&PT#6 §B2P+F%ed from an ori gi na

mul ti-channel signal, the base sig- nal having one or

nmore channel s, wherein the nunber of channels of the

~base signal is lower than the nunber of .
" Detfailed description of preferred embodiments

'?ig.‘l shows an inventive decoder 40 having an upmixer 42

aﬁa;a'shaper 44,

i?héfdecoder 40 receives as an input a base signal 46 de-

fivedﬂfrom an original multi-channel signal, the base sig-
nal  having one or more channels, wherein the number of
channels of the base signal is lower than the number of
channels of the original multi-channel signal. The de-

coder 40 receives as second input a wave form parameter

representation 48 representing a wave form of a low resolu-

tion representation of a selected original channel, wherein
- the wave form parameter representation 48 is including a

sequence of wave form parameters having a time resolution
that is lower than the time resolution of a sampling values
that ‘are organized in frames, the frames describing the

‘base.:signal 46. The upmixer 42 is generating an upmix chan-
-nel 50 from the base signal 46, wherein the upmix 50 is a

lbw-reéolution estimated representation of a selected
original channel of the original multi-channel signal that
iéihaﬁing a lower time resolution than the time resclution
of the sampling values. The shaper 44 is receiving the up-
¢ix channel 50 and the wave form parameter representa-
tion 48 as input and derives a shaped up-mixed channel 52
which is shaped such that the envelope of the shaped up-
mixed channel 52 is adjusted to fit the envelope of the
cerresponding originmal channel within a tolerance range,
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20 channel s of the original multi-channel signal. The
de- coder 40 receives as second input a wave form
paranmeter representation 48 representing a wave form
wohoookawg resol u- tion repr§$ent ation of a selestrems/nesss4
ori gi nal channel, wherein he- wave form paraneter
representation 48 is including a 25 sequence of wave
form paraneters having a tinme resolution that is
“lower than the tinme resolution of a sanpling val ues

whbhé&natﬁeotﬂﬂélliﬁblutﬁdrﬁﬁ%s gitBg B{/aﬂﬁ‘é H8RC idiGition
| S generatlng an

base- nal
C)fbpm xwéﬁgngoﬁ%lpaﬁ?rﬁt&rﬁ fﬁ%rﬁﬁgﬁtééb 46, wherein
the upm x 50 is a 30 |l owresolution estlnated
THEP! Q3RNtHIARpRl & S@h@cgﬁg?e@f ugu&ﬂe& hanpghe PF CLHebe
i nal . mul ti -channel having a | owe
ShF‘P Fe&BI it FoRet ﬁ%ﬁO%‘lﬁ%l‘i’fi‘ nedleslel tigdier &Paflhéhe £ime
resafpkiog viaifuesd He shapdragdsi Huiqeling Nhd heasp- sig-
nam éech%ﬂ@%f@e an@héh%ﬁgﬁgslf %@kB@EgﬂE&f V&E’r Ssg%%n-

tion .48 as 1 nput a erives a's
S‘%H&ﬁﬁ@ sggnahniz h@ﬁl%r%rh%?%%j whidh & r@anmé:e@maépgr@nw
1atﬁ&yshaa?dbypusﬂh%eﬁh@hﬂﬁﬁ@és5£nd5tﬁgﬂpéﬁdﬁ$th%nﬁQtﬁua1~
n or r espon or i na channe
lt&lgﬁﬁ Kg %?é%%e§$é%§e iﬁ%f? réase of bit
raP@TﬂEPZ’G@(ﬂ%S@S’@ Sper spmampber| nﬁﬁrwmr-@m 48 .
given by the tinme resolution of the wave form

m:par er representation. Th h nvel ope ,of the
o B ahehs PR EER SodRr O SRINed @ vy Ferelu-
tipasdlegriesperhd? epdhiaghervefivam tperameater rmmﬂumartom 64,

Theefdmedidly ebhe  r agesi Pukd dibag 1%@ §' Q:ha?x?l %t a

muggerefore the spatial redistribution on-

Fuchatpet idndls ek ot ERPIAIIRtES Pﬁelfrta@ﬁ‘ﬁoﬁﬁ} the
frgmaaucohprising hmampiy ngs vaguthe68s aresetay)d dak® sampling

va@ﬁéceegwaéhtﬂk@' o#étblﬁa&bﬂ geg:%@i%?id he! E‘imcosf,&,so—

- a.snal I NCrease e Wwave fO

‘luﬁéPBnQ?EFe?%%? et at MR WY & lpv-reseditiah represen-

tathoent o vefemhedeiha&&eha\mmgﬂa.dh e fe80 Uis having low-

relisb@ﬂt%‘ﬁfﬁ a”c% 372’@“&&@ @:%ﬁ%%@%%%; 08' E“' 21 Py

encoder 60 1S Tecei Vi
reéﬂéﬂ‘ﬁé@ éfe%%%heimeh AAREPT sTymml tlteh aampd 1P§ppé§ended
by frames 66, the franes conprising sanpling val ues

?hésﬁﬁééé 680 et SR Ndaiculator 64 receives the low
regblution representation 70 as input and calculates wave
form°parameters 74, wherein the wave form parameters 74 are

‘haviﬁgAa time resolution lower than the time resolution of

the sampling values and higher than a time resolution de-
fined by the frames.

The Waveform parameters 74 are preferably depending on the

‘amplitudé of the channel within a time portion defined by
~ the low-resolution period. In a preferred embodiment, the

Waveform parameters 74 are describing the energy that is
contéined within the channel in a low-resolution period. In
a ﬁreferred embodiment, the waveform parameters are derived
such that an energy measure contained in the wavefo%m pa-
rametérs 74 is derived relative to a reference energy meas-
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val ue representing a first sanpling period. The tine

reso- lution decreaser 62 is deriving a

| ow-resolution represen 20 tatidn 70 of the channe
woRodRighe @ frame is havingd ow resol ution yelr®sioddskss4

to 72d that are associated to a |l ow resolution

period being | arger than the sanpling period. The

:wave form paraneter cal cul ator 64 receives the | ow

25 resolution representation 70 as i nput and.

ursat Kk aiﬁsdé/ﬁ\t%d fogr @ aawanmgr 8iddal WIEFiGidd bREtHaven-
forn1par %%3 g aV|n a tinme resolution

vePBﬁE?‘Wﬁ% éﬁ?QH §8I8PF8 Sbf the sanpling

“val ues and higher than a tine resolution de- fined by

hihg Ei%g?éloﬁgooﬂ_ %Wﬁ&{@v@rﬁ@eﬁﬁ if4 tRkCcontext of

preter depending on the anplitdude of the channe

-aan? kP ns‘ér%“ PrRd p‘i‘)‘l“i"r% ne’b“é?qerfedlsoyj‘est%ble&wlPe%Fﬁt Aghatll

wipRiho@hel rfFcd Jprdiner rpedseyragtismend , obbei navavkéonmventive

jaBgLameters 74 are describing the energy that is 35

-—confained within the channel in a | owresolution
period. In a preferred enbodi ment, the waveform

Th@aéﬁﬁﬁiﬁéﬁlcﬁ{ G}ﬂ &freV @6hvestiG et Bahc@pt efefigih RRs @ﬁ@band-
ers 74 | tived

cont ai in.the
dofRih e Pho st BH P erateEd e s o de B 00 A S hES o the
adgaRCIFEPRO 064 00831 apmpathidi Hisydelfi fée¢ Pyvgntive con-
cefWAs M X St Al LRfiinyedcR¥mbBE in- ventive
nultl-channel audi o éncoder. The application of the
. inventive concept in the context of 5 an MPEG
Theunrmset tauthoeranicod e i sdetk s envbddpé n siepéngpt aiektores
engh bBbRabligs Ay oM . SRR @ghéhéglgealmﬁp&éﬂ%lgnal Tt

i nventive ideas. tion of the inventive
COEBALEPT i Fﬁdﬁfﬂﬁg é‘&B‘Bén@rc’f@dH&fﬁalfﬁ 8PvadppPy¥orngpLope

'fl&EEéhEn@odﬁﬁ Fashbeinginder thaeditrbet ddvanht ageéotube dif-
'quéskV\ﬁJ ?cf) ,g?x"i'éi bi lo'r'i:YLoBf %@eehexenc;ﬁt\ﬂ:ﬁtc o@ﬁar‘r‘r?éjit t@or

rior a erTES pr esent Irnventi o
StFﬁﬁiﬂﬁdt@ﬁvéﬁ@ﬁépéﬁapEﬁé?mﬁ§§ﬂ8régoanaPﬁeeBWSAHB%nélde
1n£6¥ﬁhﬁpﬁnoéohhﬁlﬁyﬂth@StEedeﬂtﬁﬁ&eamgmalusbﬂ The side

infQIRL {;f'c?r? ﬁdﬁ},ﬂeﬁﬂlsﬁd gh res%ap nlllirv?(faft?h O‘C’jfglapéing the

treapy}t APPSR - 51gnals envelope to the original input

channel signals envelope.

Aéithé'envelope shaping process employs an envelope. extrac-
tibﬁ operation on different signals, the envelope extrac-
tién. process shall first be described in more detail. It is
to"be noted that within the MPEG coding scheme the channels
are.ﬁmnipuiated in a representation derived by a hybrid
filter bank, that is two consecutive filters are applied to
an input channel. A first filter bank derives a representa- )
tion of an input channel in which a plurality of freguency
intervals are described independently by parameters having
a time resolution that is lower than the time resolution of
the sampling values of the input channel. These parameter
Bands'are in the following denoted by the letter x. Some of
the parameter bands are subsequently filtered by an addi-
tional filter bank that is further subdividing some the
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fused. (wet) signal portion of each output channel.
For steering the reshaping paranetric broadband
envel ope side 20 information contained in the bit
wobbieAMie used. The side 4ipformation consi sicamhoesn0ssss
ratios (envRatio) relating the transmtted downm X
signal s envel ope to the original input channe
signal s envel ope. 25 As. the envel ope shapi ng process
enpl oys an envel ope. extrac- tion operation on
fréiﬁﬁlélﬁt%nbaﬁdi% nasa%I Sthé hﬁl%ﬂﬁ/ef@llﬁéﬁjgdlﬁclln toried rbﬂorm&%sbffi-
a i rst be described in_ mor ai is t
iRt G ENR i SATTC | RbURPECP EOR g S Rife SfaripacEed
k apethemhe plbwtrerl paragnegiisesént athen wWeriivededgh parame-
teby Mdnd 30 fdy tﬁévgaﬁ%soEQQEe&SmB% WCHﬁéVﬁybrld in-

g flkters are "applied an i nput channe
ter bank derives a representa- ti.on of an input
channel in which a plurality of frequency intervals

. ap b d '
righe Sgostibsd AGRPCRSERLLY D RIAUEIST S HAKLS B oa-

rapgEst uPRBAS oft O35 RN HHATNRG LIRS eddF A amepers- The
hybbhatngkrakbese panarrg&eén bﬂndﬁearﬂﬂs& teg uhl lsovvioﬁg the

0 t t he, paraneter
BB te, SPrarsaC oy AR HbF - PRI BRI i FogPe in
ongaiE t hag F@lﬁ@ﬂﬁhﬁﬁasubﬁl32brn§h§0nﬁpmlmSAM§on of col-
umR 0974 0@1@%1261&5%%%@&@@0(&534 aar&%%@&y aban«%&fype;

first re
thf*Feeqa%h% CE e V\?%Ef‘?’é%%s%?ﬁ%& CHTHBERS 1 gBfopEdan
MPRG| dectrdef of {ldwinkmpndar agr aphs. I n other wor ds, each
par anme- ter band X may have associ ated nore than one

hybrid in- 5 X K. Fi 3a and 3b show a table
I‘fag_,%ot?aff-*?% 3 %ﬁm %’? thal rhRePRF2BAHES taF3qrdated to
a cbanaebomﬂéngrhgémseﬂFﬁme&mﬁfﬂme—ﬁﬁge tadiiich, wherein a
Slﬂaiém% Eohek i ' B i e UM RE Qhellfn 10r

reint e as omate ararreter
eaanEw? MENEHEVSE Bha EoNGHASPHIACB D, SXiREs for every
hybppdii tadéonk of Tio®| £imemiBRarwrl 82D d:e dapendidldedn sdot s

anBAREEL R d ;&Ta(t%%c Legmeéegast apﬁdvpgg&gé&%grﬁ* ATeEgt the

ossi pble co lgur I ons eco
es?}m§%+%%ﬂqf fhke normalized envelope, the energies of the

parameter bands are calculated with y""k being the input
signal for each slot in a frame:

Em: Zyn.k ke ,E=‘-{k‘§(k}=i’(}

The summation inciudes all k being attributed to all pa-
rameter bands kxaccording to the table shown in Figs. 3a
and 3b.

Subsequently, the total parameter band energy in the frame
for each parameter band is calculated as

reemStots—}
B @) ={l-2} > E+aEr. (O

=l ’
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It is further to be noted that the paraneters
associated to a channel are processed in a
frame-w se fashion, wherein a single frane is having
wo 28d7Bbdt erval s and wher ejhr for each tine &tﬁ;ﬁ@}ooss“
n a single paraneter y exists for every 20 hybrid
index k. The tinme intervals n are also called slots
- and the associ ated paraneters are indicated y? k. For
the estimation of the normalized envel ope, the
energl es of the paramgt-eredsandsonie cal cul ated with
yn' k being the |ntﬁJT°xrfl’§| g@ql*sﬁ,gi }ch slot in a
frame: 25 E, = y4ly". k={kj (k)=x} t The sunmati on
i ncl udes all k bei ng attributed to all pa- raneter

wibands tfeﬁe@oadwegghelheefaeebe shewashon&igs. tdaa %Qrst

oxfRF, bk RN P ¢ e B BT oo G SRBPELng
thas £8nE( indge( 1SEYeE thaa{a(mglm 2607 GRI08 Arput sig-
nafméxggz@@%%%tsl oy @BE@LQEE 1& f‘a@ﬁ% Q, 4 thesgrlﬁ%er

w th_a being ygtln factor corres ondi ng

apfr sthe d?‘tf*é‘r EMGR‘C-‘I owtp&s ETRME N 30er et tatRa méqeam
t is denoting 5 the frane |ndex sFreq the sanpling
rate of the input_sig naly %64 represents the
down- sanpl e fact &m@f Elbank. The nean
energy in a frame is "o cd‘t"atéﬁ”to be 1 L Elnr
E'romM=K -x + E;.. 10 with r.=10 and x,.,=18. The'
rati o of these energi es i s determ ned to obtain
wei ghts 15 forwfggctLaI=Wi c{n ng_lygvr E E +C

The ratio of these energies is determined to obtain weights
for spectral whitening:

W =B
Efme t€

iﬁé_;ﬁ%oadband envelope is obtained by summation of the
weighted contributions of the parameter bands, normalizing
and'cqlculation 0f the square root

Y W -ER(+])

K8y

\ Z'l f W - EME (4 1)

o=l B

Env=

After the ‘envelope extraction, the envelope shaping process
is performed, which is consisting of a flattening of the

_diré;t.and the diffuse sound envelope for each output chan-

nel followed by a reshaping towards a target envelope. This
i5 resulting in a gain curve being applied to the direct
and ‘the diffuse signal portion of each output channel.
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The broadband envel ope i s obtai ned by summati on of

the 20 weighted contributions of the paraneter

bands, normalizing and calculation of the square

wOQ@lzoidlys WE, "~ (t+1) r=<—p&nv = . nrnB/ ou- [pctP2006/008534

w E(t+1) =0 c=r 25 After the envel ope extraction

t he envel ope shaping process is perforned, which is
consisting of a flattening of the direct.and the

di ffuse sound envel ope for each output chan 30 ne

foll owed by a reshaping towards a target envel ope.

This i " . . bei Ui o
oy b8 yoper SanduPRe BrPriRhs SRt e BsihBe ElpRte.
S-dubpaed chahmatsS and2@07rEg42n0Bage otPAW FHZ006G008584 .

In the case of a MPEG surround conpati bl e codi ng

sche a -1-5 and a 5-2-5 configuration have to he
PR BTl r U CRELT SR B BEhS o QAT GUVALEBR o SPERGBES by
esghpelbpe tBeobnibhenebyf dde ruEnsgithededeehopé xofEnvy,
anah%uys%aﬁ@hugd sdawn B X4 EMWieh and-SYDSeQUERLLY rea and

scaling it wth en008 r transmtted and requantized
regHYRF bped r R DRI |2 BRIR " The T waddr warver for
alal klstst $nia aArdmanesi GabahLated etbdf MackaGut@utpehannel
byckarifhcifigbynesthiaibpe e emvel 9peckavh; phef Nend the
direct and the diffuse S|gﬁ%f respectively and
difénaeesignalb ndapacirigetl veandy spbpee Dita toC tReRtargehven-
velapeo' '~ F~' "' Envfl,,,, $d4sa,d~gu,e - Env' 15 For,
~ 5-2-5 configurations the target envelope for L and Ls
~is derived fromthe left chapnnel conpatible
“transmitted dogﬁkﬁ%ﬁ=Sﬂ&EHE;s_eﬂﬁEﬂape EnvD, L , for
"R and Rs the right™thannelEnei#isdi i bl e transnitted

down mx is used to obtain

F‘d_&:.-S-Z—S configurations the target envelope for L and Ls
is derived from the left channel compatible transmitted
down: mix signal’s envelope Emv,,, for R and Rs the right
cha'nnel compatible transmitted down mix is used to obtain
Env,. .. The center channel is derived from the sum of left
and 'r-ight compatible transmitted down mix signal’s enve-
lopes. The gain curve is calculated for each output channel
by estimating the envelope Em 3t of the direct and the
diffuse signal respectively and relate it to the target en-
veélope

Lis _ emvRatio™™ -Env,
E"V:er'{;:,dwim

Ehﬂ;;ﬂwu
envRatio® -0.5(Envy, . + Env,, )

g o
g direct diffiese

For all channels, the envelope adjustment gain curve is ap-
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20 Env". The center channel is derived fromthe sum
of left and right conpatible transmtted down m x
signal's enve- |opes. The gain curve is cal cul ated
wbbo7@asls out put channel Ry estimating the exvalroRe/00ss34
Envli'. of the direct and the diffuse signa
respectively and relate it to the target en- 25
vel ope enWRatto J- EnvD'.L $dreeu,d. = Ep~Vdr
cr, d|ue eanatlcR ler EnvDr $dinct,dfBiea - ea.
Envan,,ghm wKrenvRatioc .0.5(EnvD', L +EnvD. R)
. Env,,.,,,,", 30 For all channels t he envel ope
~adj justment gain curve is ap- plled as WD 2007/042108
30 JeREEFpe08l008534 n, k n n,k At. - gdired Yanci
n,k n,k Ydeffure - 9d e . Ye guts 5 Wth k starting
. he crossover subban
wid ESSEORER L Y o R R4 PepBhang by tor
nemhannaﬁkmnd .the dry signals separately, the shaped
di rect and diffuse sound is mxed 10 within the
subband domai n according to the follow ng for- nula:
Afyek the, énvelppe Yehapisgd df the hegt baeh Yrowhry nsigrals

segﬂf:.eéﬂél PHAERPNSG t Babebt aﬁda%f\f@%amgal )S.tsh mixed
nce W I Nn_.a

ossible t epgent, t he | nve ntive
l'r‘brq}frt Sy QeH SHFOETY R e o ing £k
mulsar round codi ng. The present invention al so makes use
~of an already existing subband domein representation
-of the sig 20 nals. to,be mani pul ated, introducing
dittle additional coﬁ+ PO tevet effort. To increase
the efficiency of an inple-

It-has been shown in the previous paragraphs that it is ad-
vantageously possible to implement the inventive concept
ﬁiﬁﬁiﬁ a prior art coding scheme which is based on MPEG
Sﬁfréund coding. The present invention also makes use of an
aL#eédy_eiisting subband domain representation of the sig-
nalsfto be manipulated, introducing little additional com-
putétibnal effort. To increase the efficiency of an imple-
mentation of the inventive concept into MPEG multi-channel
audio coding, some additional changes in the upmixing and
the temporal envelope shaping are preferred.

fi the guided envelope shaping is enabled, direct and dif-
fuse signals are syﬁthesized separately using a modified
post mixing in the hybrid subband docmain according teo

v % boud d,,w +M§"‘w o 0<k<k,
e IMyE W k<K

N 0<k<k,
Yagoe =\ Mgk wt k <k<K -
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mentation of the inventive concept into MPEG

mul ti-channel audi o coding, sone additional changes

in the upm xing and the tenporal envel ope shapi ng
wohe7RiAberred. 25 If the gy ded envel ope shaping2008/008534

enabl ed, direct and dif- fuse signals are synthesized

separately using a nodified post mxing in the

hybri d subband domai n according to 30 n,k n,k ,,k n.k

< kp nk _1Md YW"f'M wdW O KG Yd;."r - Mwn, k ko

<k<K a ,k ,0<k<k9 ,k Ydac -jIM2_ w' ko <k <K -WD

0%/ Q2108 / ()!%55,4 denot i ng

Wl?ﬁe%brossovéﬁﬂﬁggrfggggggé%d l%gﬂhggﬁgzen fromthe

above equations, the direct outputs 5 hold the

AsdbEﬁCBe sk ool grddhe il ffb‘é%% %@Q@Hoﬁgr the &%“ outputs
bands and t he reS|dua present)

e
hodpt fhee LIRAFutT Proovi d“é“t h%lﬁ’g‘f‘?%s%*%ﬁl%naffof th?h&O‘”’er
baungdperansanglse rHsiduakOSugndénOtimgpfhsemtbssﬁherdlffuse
i r Fie a
ouPERFE RRATRAS LRI Highdr"Ex fne pidbeod RN
ko in dependence of the two possible decoder
-Heeen;lf kguisatdeans ingditeat edobgoparangbeid Sdulisaril Wb rding
to! E‘%ES 'S ed I%Eégnbln%ghgn whaQ qy'%ﬁgig V%B%percssP
sha processSing 1S
ovVEEr DB |1ﬁia|sq§>éaamir o dift edeperdanas of thbed@mmmsmble
detbasal ont hQifashaned ndiikcaekaupy ﬁar&h@i@i BANRIETSDe)
- for the shaping filter estimation: 20 X, =Y,,
‘I ndependent of the 5-1-5 or 5-2-5 node aII TES
IfcFESulat ioed imreonigartdome s isbc gnddeagl gnorilape shaping,

thRefrr8hapssts Sis RUARTYy 23aPRER, fol NSp#ind INGeHRRm—
of direct and diffuse signals is omtted in the

-anﬁﬁlded envel ope shaping then as it is per-

Iﬁsﬁéad of the downmix signals, the reshaped direct upmix
signals are used for the shaping filter estimation:

xr: =yé|'r¢d,c

IﬁdéﬁéndEnt of the 5-1-5 or 5-2-5 mode all TES calculations
éfe;péfformed accordingly on a per-channel basis. Further-
mo;é;.‘the mixing step of direct and diffuse signals is
omitted in the guided envelope shaping then as it is per~

formed by TES.

IE:TP is used in combination with the guided envelope shap-
ing the TP processing is slightly adapted for optimal per-
formance:

Instead of a common downmix (derived from the original
multi~channel signal) the reshaped direct upmix signal of
each channel is used for extracting the target envelope for

- each channel.

- el
ydiracr -yn’irecz
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formed by TES. If TP is used in conbination with the
gui ded envel ope shap- 30 ing the TP processing is
slightly adapted for optinmal per- formance: |nstead
w6ho@oeApgon downmi x (deriwed from the origi nglyzpross/mossss
mul ti-channel signal) the reshaped direct upm x
signal of 35 each channel is used for extracting the
target envel ope for each channel. Yam = Yang WO
2007/ 042108 32 PCT/ EP2006/ 008534 | ndependent of the
5-1-5 or 5-2-5 node all TP calculations are -
erfo d r dighal ek b [ : .
nREIRSE 5 ST Ko kiAo Stog SPCH Pkt tangarpHagLons
ar%uWomse%rﬁ@@chMan ofhé Peirdehasneé| Bpeishapragher-
nofdd K REKGOGMRde YOdex.ré_@tfél:Ed hers eiehasyze1and omit-

te(?lve ES%E&E%QeSPVﬁﬁgﬁQ com %gilblllt of thgy P,

followi ng figures show bit strean1def|n|t|ons and
Tof Eﬁgtﬂr@rt éﬂﬁﬁagﬁéé ngdqt gibe f-o‘ilolo)f %&kv@rg§ckwards com-~

conpati bl e and addi - tionall ortl qua tized
e GiRE) de e ShiEp LAY SBEL e c%%e Sfi&PaPoding,
thsyhiiabowdescifiiburg st baosphat t abt sgmas dyﬁnnmnanhsganatfmnc-
tl&fxs adeIné&rgémbel%dlrlsa %ééﬂa:@sr t c?rg%aocfdlﬂl@e and addi-

configuration, the variables are to prlor
tl%ﬁ%l#MDEGﬂ§ﬁE6&PHgqHéPFhFﬁ% 7 oRfrdIeshapieghdpta-
.-resi dual codlng is applied or g|V|ng i ndi cation
about -.t-h I Th
Fl%on |§%?532 |o§ %%ng gég H%§c£ %e%h%y %gt%%%nape“
cipie tcof idawrartitbinngt ﬁhblﬁnﬂt$¢ﬁﬁ conflguratlon when
- the inventive concept of guided envel ope shaplng |s

o SEPHEL bl (a3 68 0. 008R0 BAR LSS .

rekawpdd gbeatpirderofattheMEBG \ﬁeiwﬂensrhatﬂﬁ;glw{gpl foabksabyle
wh@tkﬂi@ﬁo§§§1d5é9 cod@.n%hoﬁ @p ?E’EEE&’WCQ:S 59@%' 95&1&@&.01‘1

of Inter retln% s consuped X sa
ab?/‘éh Ehe edeRRTE %a‘EPeo%eﬁﬁ ‘F‘F‘iﬁn t303pPYY - 6 IV Gy F&Bffég“ra‘
tltvml ces edsilly o ¢xinahidet def ian deavmdOpprt 92 describing

_ the modlfled configuration when the inventive concept of

gulded envelope shaping is applied.

B'Z_r.;:;_.‘-_p.érticu_lar, the second part utilizes a variable

_b;iémpShapeConfig, indicating the configuration of the en-

ve:lq'ge.f shaping applicable by a decoder.

FlgG shows a backwards compatible way of interpreting the

‘four bits consumed by said variable. As can be seen from

E‘ig 6, variable values of 4 to 7 {indicated in line 94)
1nd1cate the use of the inventive concept and furthermore a
comblnatlon of the inventive concept w1th the prior art
shaplng mechanisms TP and TES.

Fig. -7' outlines the propesed syntax for an entropy coding -
;é.chéme as it is implemented in a preferred embodiment of
the présent invention. Additionally the envelope siée in-
formation is guantized with a five step guantization rule.
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indicate the use of the inventive concept and
furthernore a conbination of the inventive concept
with the prior art shaping mechanisnms TP and TES. 35
wh@rofiut | ines the propo;g? syntax for an eptfepBibs/oass34
coding schenme as it is i emented in a preferred
enbodi nent of the present invention. Additionally
t he envel ope side in- formation is quantized with a
five step quantization rule. W 2007/042108 3 3
Inpgéﬁ?ggggép@%émthé S%Jdor-%deag ofbnile n ggo P -
resente en} por al ope hapi n
Poéﬁébﬁéaeﬂepeaﬂha@@§ﬁréé*o%@%ﬁk fennals, d@ﬁéréﬁnquﬁput

chanﬁélﬁ@ndwﬂélﬂalﬂzoar@fat hécﬁﬁdep@rﬁ&' ésgnmd ﬁﬁa/el:@as pre-
apl r e Thi I_nhdi.ca
Sebgéga%Pe §% %%ﬁaé tg%f esgﬁdFlgglé **n %?chated
prﬁéﬁevaw@ﬂ)dlﬂﬁmsmeﬂ@@fpgesbwn| hveritg orf. five
step quantization is used and the quantized val ues
are oj nt | d together., with the information,
Inmﬁ%t$é§£ é%ﬁ. %ﬁ) e ?geﬁ??CEFEESHEe&&WF9§193ruééve
stepcuausad iwiathion the usiet simeamhef dquentermee] opelues are
30§H%@&ngngéﬁ@c§m§§§§théf shavl G de; el :%%ht I%"i’zt v)h%tger one

pri,ncipl.e fiper quantization
o1 598 é&e&i&afﬁﬁﬁ-zmn&ﬁc%lﬁsséfﬁapés Wﬁpéﬁre%wé‘éhm the

blthenrbamlmﬁhthﬁeahdaﬁd@evahagbhg psEwepard Mode as '

-shown in Fig. 7b. Al though principally possible, the
present im plenentation introduces only one valid

| Itqaaﬁw%a*w Fpteditgiat . gdmonsinsielehat finem apeedization

asdehiev @ricpe sgdamivae ) RATATEEAESoh! 8@ &Ja%swgﬁéﬁaahlch

cfoShoi bl RIS 185 S3afhin pR T SR, aflnown
ing Fd gt héb nuibeirowdh repndinady afossidleal tbe pwpsent im-

plﬁﬂ@ﬁta@ibxﬁriﬁlﬁzQﬁLﬁz%%nfo%d byna $4D0k eptdtinaR iepade
.word. The Huffman decodlng therefore conprises a
fi.rst conpo 25 bent 104 initiating a | oop over the

Fl@esﬁrebovatpgﬁEChaﬁhehs agiagpteds écomig ravep cheniqukbi zed

pakBabtéss I £66h Ving ﬁﬁ‘?ﬁﬁé&?oﬁ%d&?lﬂé‘iﬁefs%htﬁﬂig As al-
di vi dual gannel by transglttl Huf f man ge

reﬁﬁ%’d&' onglei Vit &SEBEPELed P VBPGRRG i the

quﬁepezwlmlmtsmcasthmdnmmm dfh Fepgeti®ic88 of the value

Aln questlon are represented by a single Huffman code word.

The__\&uﬁfman decoding therefore comprises a first compo-
hénﬁ- 104 initiating a loop over the desired output channels
aha'__a‘ second component 106 that is receiving the encoded
values for each individual channel by transmitting Huffman
codé words and receiving associated parameter values and
répetition data as indicated in Fig. 9.

Fig. 9 is showing the associated Huffman code book that has
40 entries, since for the 5 different parameter values 110
a maximum repetition rate of 8 is foreseen. Each Huffman
code word 112 therefore describes a combination of the pa-
rameter 110 and the number of consecutive occurrence 114.

Given the Huffman decoded parameter values, the envelope
ratios used for the guided envelope shaping are obtained
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Fig. 9 is show ng the associ ated Huf f man code book
that has 40 entries, since for the 5 different
paraneter values 110 a nmaxi mumrepetition rate of 8
wbSoFRiAgeen. Each Huf f mang,code word 112 t hei@hihébe/nosss4
descri bes a conbination of the pa 35 raneter 110 and
t he nunber of consecutive occurrence 114. G ven the
Huf f man decoded paraneter val ues, the envel ope
rati os-used for the gui ded envel ope shaping.are
fr&btﬁi@%é@n&%ycﬁ%parg RGHERZQQG/308534 thieoniol -
- the transm tted reshaping data according to the fol -
lowigg fguag§dgfion: tt mékyeDctafoc ,fl 5, envRaffo' "
=2 2wthn=0...,nunSlots-1 and X and oc denoti ng
- the output chan- nel accor ei¥mgedednfig. 10. Fig. 10
shows a table thae”R&ieassdciating vhe | oop vari- 10
" able oc 120, as used by the previous tables and
witH O E9S] ARSsioW. tlhahtaexo%autocda@ae@hﬁ 122 oéu-@put chan-
reconstucted mil t1- channel signal . %s been
neweﬂnmgﬁnageGObVl@+gh@es 3ato 9, an appllca- 15 tion
of ‘the inventive concept to prior art coding schenes
~_I'seasi | ossible, resulti,ng in an _increase in .
Fig oA GULFPES BAFFe iSRG P DRARaar R
ableomuatli2ii, | esyusedli gy thd Iprevshmnitaplas endesrpyessions
di trggﬁﬂl t c e | a -
Wl% lcte:gl(t?oder é gﬁaﬁﬁﬁﬁtg ?%%e%idf écgg%scéﬁgﬁrgczﬁhoﬁ%l
Ch%%ﬁ%%ﬁ%@§a§34 An -audio signal can be supplied at
t he |nput interface 332 of the transn1tter / recorder

25330 @%g%%db%wéhgﬁgkt{a aﬁg riguRded Ry gn 5HV ii’

‘enco mt ter/recordef and
tigmcokictihe epr et R | GPRFPOUEPUPTEPE ERe SREHRA schemes

is iederfpaRstidlef, tReultaagniht ah hh&&@ﬁéerLSBﬂercéﬁEhal

o fER0SHREREE BP0 O LR JESUSEAL P Py
 “inventive receiver or audio player 340

E;g 11 is showing an inventive audio transmitter or re-
gbfdér 330 that is having an encoder 60, an input inter-

'face 332 and an output interface 334.

An audio signal can be supplied at the input interface 332
of the transmxtter/recorder 330. The audio signal is en-
coded by an inventive encoder 60 within the transmit-
ter/recorder and the encoded representation is output at
the'dutput interface 334 of the transmitter/recorder 33C.
Thé.'gncoded representation may then be transmitted or

" stored on a storage medium.

Fig. 12 shows an inventive receiver or audio player 340,
having an inventive decoder 40, a bit stream input 342, and
an audio output 344.

A bit stream can be input at the input 342 of the inventive
recelver/audlo player 340. The bit stream then is decoded
by the decoder 40 and the decoded signal is output or
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havi ng an inventive decoder 40, a bit stream i nput
342, and an audio output 344. 35 A bit stream can be
i nput at the input 342 of the inventive

woeasioyand audi o pl ayer 34035The bit stream t ren/ErPS006/008534
decoded by the decoder 40 and the decoded signal is
out put or WD 20071042108 3 5 PCT/ EP2006/ 008534
pl ayed at the output 344 of the inventive
Teceiver/audio player 340. Fig. 13 shows a.
pldyansat sshen syshem3ddnpri sting dnvenueénéi vecelbver/audio
- ter 330, and an inventive receiver 340. The
pl%iépgﬂg%gnal i nput at the input interface 332 of the
transmtter 330 is encoded and transferred fromthe

Flé““lBFEHGW53%4tQEnBﬁQSBEQﬂsﬁyiﬁéw M i@ ihle ahnpivesdve
of th R; cei ver 34 receiver d%%ﬁdes t he
T

aﬁdePﬁy§nv%%%iY%wr%ﬁﬁﬁaﬁFe é audio

si gnal on its output 344. Summarizing, the present

Thé ng&&ib ogleﬁsy' ‘;Lﬁ?)u't”'%rt‘)\@{e SPhdlrt AR FAkedessr i b ngne
cal.cul ati.n a suj t abl.e and st abl e

tr?ﬁ%ﬁﬁﬁﬁﬁd3%&n&§oﬁgcﬁﬂ? h2RfniShPES eperdeifFeq the out-
putdi X oOrdéd orhanoptdmiitzed 380had tbeedopde Bh2 efivehepee-

' f
coPLE Al AT Tar BBl e o, SRR
%v@ﬁn%‘@%wh&n guiiot ﬁ%%ﬂ%\}aw% lr*ﬁ%nozié@%

overhead a quantlzatlon schene for the envelope

kO 0o o he dansidtad 2 sl hable sEESLL g,

syn Sm ssion o orna
tl@ﬂﬁ(ﬁ¥|dﬁ&9ﬂﬁbﬁ@9h@dgof mani pul ati ng br oadband enve-
1 opes in the QW subband domain a concept how t he

Bt St B oA aSEe 50 Sl PapdSbana
‘whighvédlopeblbiich mévdnéres heer¢eieveghatiisglortion

L di of | PR Rf mRBoBULL! e£88AE S NS IdRRIDpRV B8R abI TR
ashanal sl de Lot ermtion; Is, avallablg dessribing,
.-(normallzed to} the envelope of the downmix signal

‘and in this way minimizes bitrate overhead
S a quentization scheme for the envelope information to
l' be transmitted
" . a suitable bitstream syntax for transmission of this
.side information
'_f an efficient method of manipulating broadband enve-
 lopes in the QMF subband domain
- a concept how the processing types (1) and (2), as
described above, can be unified within a single ar-
chitecture which is able to recover the fine spatial
distribution of the multi-channel signals over time,
if a spatial side information is available describing
the original temporal channel envelopes. If no such
information is sent in the spatial bitstream (e.g.
due to constraints in available side information bi-
trate), the processing falls back to a type (1) proc-
essing which still can carry out correct temporal
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the original tenporal channel envel opes. If no such
information is sent in the spatial bitstream(e.g. 35
due to constraints in avail able side information bi-
wbhkéfRlaiod he processing faklgs back to a type pchrediod@osss4
essing which still can carry out correct tenporal WO
2007/ 042108 3 6 PCT/ EP2006/ 008534 shaping of the
"decorrel ated sound (although not on a channe
i ndi vi dual basis). Although the inventive concept
desHaphad aBO¥Re hascheesl sved Sdwmsi(adhodgachbbedhia
|ts ap| Ilcatlon t.0 fx%sthg MPEG codi ng schenes, it
§ds PRAYIEHB &htive concept can be applied
to any ot her type of coding where spatial audio

ALGRAACLEL §¥1‘v@§t51@¥eﬂ59<:@§t ieservet HovEN@zs been ex-

i nventive concep I nt roduci of using
tef?%ft"@r%d‘ii%%’fjé:’e%l @ﬁ‘al 1%%r a@ﬂgbgﬁbl?’hetgnvﬁjo%r}g IPEG
codiey epetigyenf At Sisgradviwiush @t nieasedenthes concept
caf, 80! UbLPHle§aPoLEPRIIRG Nhoe G0 Yobdi AdCwhLPOUEDEY a1

Il lustr % figures al so
aucﬁ:ma Cthamaacafmnsﬁ,lc\ﬁhéﬁ’é@f P %%HﬁﬁSéfraf‘%ﬂjecrease 15
intinme resolution and therefore a decrease in

e LRGN ool BLE 30 BeAaleusd by uREay B aYREq: -

I ces or

atacsbamtl efery shaphngar&bpe eiva‘-lleéeofl -&- séﬂ’{ﬂ eenergy of a

516@531;??@?%%% Qﬂc@%a@@da’éﬁin@t &%@tl&p Al heuagbptihed not
ventive conce ustra evi- o
*)%rlé‘gr%§ F’ﬁé’r §'Plé‘§l3 r spct ‘fsr%ﬁﬂhct éﬁlbﬁ’g the #I’igures

bupratessen thgnaimet Hompésa whehaviny guampier pedegrease
in"EHRs o dml%'ng%h Eﬁer@kége b@ GG RQY Qttne‘}e\&‘utlE@Ht bit

SeCtra |ten|n nlng on certal
raf o Cafraeat PORLTERLD Par e A PBR ST GRRERGRtive time

slieédods, byheonywenbkirg mhtods coamnite mnephennﬂtled saimple

perdeleome Urdle 3 QbtWaLr s p&nig@'aqvem U2 be

using a digital storage medi um
particular a 30 disk, DVD or a CD having

M’Eﬂi@iﬁ:{jﬁ GfHec ﬁlﬂvyemteﬁéahb&cepﬁt &9l i1 signedteedstior édke previ-
ab G0 aPE CL RORRLAL W L N sBoBEORE AR Ing of the
Oug %%gg yst errnl S(l}%hr%h nventive neth 03 ar e .
prg@qzssed signals the idea of having an intermediate reso-
lution signal can also be incorporated without spectral

whitening.

Déééﬂﬁ'ciing on certain implementation requirements of the in-
ventive methods, the inventive methods can be implemented

in hardware or in software. The implementation can be per-
f'qrrizied using a digital storage medium, in particular a
disk, DVD or a CD having electronically readable control
éigna'l's stored thereon, which cooperate with a programmable
computer system such that the inventive methods are per-
formed. Generally, the present invention is, therefore, a
cioinputer program product with a program code stored on a
machine—-readable carrier, the program code being operative
for.perfoming the inventive methods when the computer pro-
gram -prodqct runs on a computer. In other words, the inven-
tive méethods are, therefore, a computer program having a
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formed. Generally, the present invention is,

therefore, a conputer program product with a program

code stored on a 35 machi ne-readabl e carrier, the
wobaghaecode being operatiye for perform nectrh®zo0s/008534

i nventive methods when the conputer pro- gram product

runs on a conputer. In other words, the inven- tive

net hods are, therefore, a conputer program having a

WO 2007/ 042108 37 PCT/ EP2006/ 008534 program code for

- prperéar pbdg dbrl eastfoenéngf athdeasyephievef ﬁfeiéioﬁﬁrentive

me?ﬁéﬁ%@ﬁe&%é“&émgg{%%r S:PP geds QHPQ &g”&’%o%

regoi ng has ti cul own AT 5
scribed with reference to partlcular enbodlnents

whiber edle fobfeybidg bRabyndRsest Cg%h&hﬁ@&&@r Ssl‘lidvl'r?dahﬂ de-~

B! ikt 0040 0 1 hangss L g Lot A

itspidrdilt ?aﬁdus&d@petbhérém those sskﬁblb@ dnderrst osdt that
vakh@hsVéEhQHScﬁEﬁag§S1HH¥thfg%ﬂeahﬁ 2d2Rt 130509 10 nade

nt enbodi fents w t hout, de artln fromthe ,
WlEFBBBe SERhtE? st PR cFRR et Her e %&ﬁn&qﬁ¥ &ded Iy 1o
tot he usHarssodhathdoltaniods ch@hgensmai bdacoiteridf efdapt -

_.mgqu:{ ahkﬁﬁ?ﬁedﬁ%r‘l g g%%?@&@ﬁltso%l@ﬁtou@ %arﬁ d‘ P0n 8t he

. base si rom an ori gl nal hanne
brepgRy| CH&VFHES RéseLortfe herghnepad pﬁ@pﬁahﬁ@ﬁeéf by the

clebmsanehst ofollws base signal being snmaller than the
‘nunber of channels of the original nulti-channel sig-
nal, the base signal having a frame, the frame com
prising sanpl i ng val ues having a high resolution, and
10 based on a wave form paraneter representation
repre- senting a wave formof an internedi ate
resolution rep- resentation of a selected origina
channel of the original nulti-channel signal, the
wave form paranmeter representation including a
sequence of internediate 15 wave form paraneters
having an internediate tine reso- lution | ower than
the high tinme resolution of the sam pling val ues and
hi gher than a low tinme resol ution de-
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fined by a frame repetition rate, conprising: 20 an
upm xer for generating a plurality of upm xed chan-

- nels having a tine resol ution higher than the

interme- diate resolution and for deriving an
internmediate resolution ﬁpresent ation .of the base

i gnal used to generate the upm xed channels; and 25
é‘-‘%@er for deriving a reference wave form paraneter
representation of the i ntermedi ate resol ution repre-

Foo Br et A ndaRer Sben g 1 nivs B P aRBRtTaSetpm sionar
30 phasedt on aemrﬂmnain cawb.weh:k fm:aarmdmm@nal mult::
wav el %E‘Eheﬁafség%*a%r aRfl g{‘ tn?djré’ d&rgehanne 3:9{‘ number

corre- sponln to the se ecte upm xe
Deco@dr dhanaeder difcknai base| aienel beimsi emaldewphan the

35 Mp@ibelrS FEUTdHANODET 8E1 ¥ 8ol &:rdQYHNd fhlti-channel sig-
|nterm=id| at.e resol utj on r:lgresent ati on of the' base

si gn&als3g-hey PRSEoFHINAT Re¥FBnce WAPecl hhf Frape com-

whi clpriilze ngp smmgﬁlrm@ opRues i aviagder e nﬁésolutlon, and
i nt ernediate resol u- JL_on representation of t

Si gna 5§58, g &1 AS “YEhKEIRAST &FR Fﬁé”ﬁ*ﬁe& Oé't grepre=-
r esolsgnitdngr apmesmmtfaoﬁn toﬁ)ramflmitmrmatmtse g:n@éohst:.on rep-

deri [t ban der |
acco\r£%%elcrzlga\z/avllgbkk clgg mgi%kse h tArh - tcg‘r Kk °f the
is acrdginet mvdm:atq&earmqlt eﬁrlmﬂ« titee aﬂamoﬁum parametez

acCcondanel oWk il Fhéiudinghi £h ddifidise ”bferlﬂtsermedlate
‘havi ng one or nore decorrelators for; deriving

mor e ¥@FEo ELEMa PaF AR RIS R 6hhe mn %@%mwte 1@1@ reso-
DeCOQQﬂ:JJO@l @@@@t rdaiitn \M.k%é'lh rfiﬂ nt fme lfbétiﬂﬂl@tblc?ﬁﬂteoiuﬂfhe sam-
m xer_.i,S operative a e generatjipon o he
p T SRIHRS SThIFHRE LRERcar LObrbi Rt FoRp Drtion de-
t he filrsmhélys aoff tdmee bras;&tsugxm m@b,ofcd:ﬂ‘aprmtmg)f
nore decorrelated signals.
an upmixer for generating a plurality of upmiiced chan-
" nels having a-time resolution higher than the interme-
diate resolution and for deriving an intermediate
resolution representation of the base signal used to

generate the upmixed channels; and

a'shaper for deriving a reference wave form parameter
representation of the intermediate resolution repre-
sentation of the base  signal and for shaping a se-
lected upmlxed channel using the reference wave form
parameter representation and the intermediate waveform
parameters of the selected original channel corre-
sponding to the selected upmixed channel.

2. Decoder in accordance with claim 1, in which the up-
mixer is further operative to derive an intermediate
resolution representation of the'base signal.
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20 7. Decoder in accordance with claim®6, in which

the shaper is operative to shape a sel ected upm xed

chan- nel such that a firg® part of the sel ected

upm xed channel deri'ved fromthe base signal is

shaped i nde 25 pendently froma second part of the

sel ected upm xed channel . derived fromthe one or

3nor e Deeoderel iat edcspgdanaés wigdh Relgoder2 j niacebddandshe up—
Wi th e h r

to uéngklgnte?snedoﬁ%%.%ag%e{?o?%%qg% ?g%etler?t ﬁ SCYI% resom
a si ghan sqamaﬁenmm o Bf thﬁebarsﬁt sidgilatusing a fllterr
resohg%e Hg¥é§ﬁnEﬁE'Qﬁt@Edé@id%@‘%@éﬁluﬁiﬁﬂ”%%presenta-

35 9 I n accordance with claim8, in whic

the té»l%ilpé?f §h6pé?aa'iq Telgealioe AeiHaR ot v lter bank
f or mpam ikanet ers describing a signal strength

measure having an anplitude or an energy neasure. 40

5 10. Decoder in accordance with claim1l1; in which

4.he Repder sSropecadbrdente whape cllaémsdl, ecitredvhiprh xglde £i1-

h | h that_t t
N R R P e

repre- sentatlon and fromthe reference wave form

para erlolr% Q]%%‘?cﬁtaﬁbbo%lt]ﬁl claﬂﬁc?de&n' 'ibhlch the up-
accor ance Wi T alm 1, whi ch t shaper

oper FtixgE tie deaViRd PRPRE rBPF§ ?“F%&?r¥%b@ ors for deriving

© Sent YO 0d e At G FETHIEE &SR | PRORECPRESBA$E signal.

15 tion of the base signal, the spectrally flat
represen- tation having a fI at frequency spectrum

- @nd ediRidyeint ke doaidaneec eritdy eciaim par dmetwirich the up-
- representation fro he c I I _
repr &Seiftatidrl piﬁgﬁlzse Dséé&g 1t'ﬁ‘l‘:'j‘llr:l gc%o?%geratm?hc’f the up-

cl ai milked nchanoielisheinghages ias fineawr cotdpnetivo of the
Shap%ﬁg}ﬁ,éﬂ eglred yp- bggéedsf%@eénasw 8Hdi Ur@nalr more

wave Torm paraneters haV| ng t ow tine resol ution

def | napwq#ﬁetﬁiaﬁégna s.

7. Decoder in accordance with claim 6, in which the
shaper is operative to shape a selected upmixed chan-
nel such that a first part of the selected upmizxed
channel derived from thée base signal is shaped inde-
pendently from a second part of the selected upmixed
channel derived from the one or more decorrelated sig-

nals.

8. Decoder in accordance with claim 1, in .which the
' shaper is operative to use intermediate wave form pa-
rameters describing a signal strength measure of the
intermediate resolution representation of the selected

channel.

9. Decoder in accordance with claim 8, in which the
shaper is operative to use intermediate wave form pa-
rameters describing a signal strength measure having
an amplitude or an energy measure.
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repetition rate. 25 13. Decoder in accordance wth
claim1, further. having an output interface to
generate the nulti-channe{goutput signal having the
high tinme resolution using the shaped selected

upm xed channel. 30 14. Decoder in accordance with
claim13, in which the out- put interface is
operative to generate the nulti- channel output
signal such that the generation of the multi-channe
out put signal conprises a synthesis of a 35 filter
bank representation of a plurality of shaped upm xed
channel s resulting in a ti-me domain represen- tation

f the plurality of shaped upni.xed channels having, .,
e RPGRCBTme LPos SPARFORRCog 1 PtE  BLELHarr nif  Which the
accostapes With cparativei rtahisiapechetbikapselested upmixed

- havi ng 8 dsauantd zar %?egmgagg; enfBM%ed A ombination

paraneter represe 1 oNn rom _ repre-
sent @ifi drheofpananeiams TEPAgLReddGYantiom irdrangteer repre-

havi R ltesS dihaghd Osguantcingat +one 84888 - whbe DeHMCParameter
in accordance with claim15, in which the shaper is

havi F§PHESERNBIPY decoder for deriving the 10
quanti zed representati on of the wave form paraneter

r.epresentation _froman tropy,..enco .represent ation

Tt RECOSRE (17 | BECORURICR adisTaanca th offi nihgcn the

in wehapehe sopdfhttivepytaedodive i & specearalbytHlaserepre-

a HU@QH?E.'QQFbQ?ktﬁﬁpriﬁ@éf%éagaigef@gﬂﬂdfﬁgﬁ representa-

representation of the wave form paraneter _ _

r epr édem i drme IBsDesnali nthecepeahtalivt Alatarapresen-

3 i n a1 ther SIRRETE120 # 5 QRENAY T ¥Be bOrehRaPeniNeo derive

sel ect ed upm xed channel .in the ti domain. 19.

Encoddi® BRI gERRF &t FAYSa TRETe RAT P anktRFSsentation from

repr eggn-spadi vl bf floharsetesénbatibt i - channe

signal having a . ' '

12. Decoder in accordance with claim 1, in which the
shaper is further adapted to shape the selected up-
mixed channel using additional wave form parameters
having the low time resclution defined by the frame

. repetition rate.

13. Decoder in accordance with claim 1, further having an
output interface to generate the multi-channel output
signal having the high time resolution using the
shaped selected upmixed channel.

14. Decoder in accordance with claim 13, in which the out-
put interface 1is operative to generate the multi-
channel output signal such that the generation of the
multi~-channel output signal comprises a syntheéis of a
filter bank representation of a plurality of shaped
upmixed channels resulting in a time domain represen-
tation of the plurality of shaped upmixed channels
having the high time resolution..
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- 25 frane, the frame conprising sanpling‘varues havi ng

a sanpling period, the encoder conprising: a tine
resol uti on decreaser for deriving a | ow resolu- tion
representati on of the channel. using the sanpling 30 .
values of a franme, the | ow resolution representation
havi ng | ow resol uti on val ues having associ ated a | ow
resol ution period being |arger than the sanpling pe-

| 151 odpapdad pr ﬂ?“é(d:é@réaﬁ@éerﬁﬂ@l@ | ove 1@SO} UtiQN Witlrh the

resentation of a base si naI rived fromthe nulti
35 cRBAPRF $FgAvin%en f@rl r#%‘F d§FiviRdpLhe wave

si gn%rﬁepagaﬁﬁﬁlelrerréﬁmsém@atﬂmbefraﬁ aha;uwit&z@‘d repre-
t he nultl-channe gihnala and 4@% i. e ngl on - rul

par aRBEER L3P e fi'at oP T3l cu gt qmﬁ FBFAS ulie
paranEvEngrEQBBSEhaatﬂ@nqm@mﬂag@ﬁapmgsiamﬁma form of

the |ow resotution representation, wherein the wave
form parameter calculator is adapted to generate 5 a

1SequBacedet wave 3@FoF Par@fretet hAledd a4 mény egbich the

|utlgﬂagggeﬁéﬂﬁﬁbfn |g§|éﬁﬂ¥dﬁy(wb@6déheﬂa$ﬂdéﬂﬂilng the
val ues her than a tine r:iokaﬁlon defl g
fr awauﬁ@*p'étz?tiu OFPREERSNHAELEPN § ve'38T m 335 Pafhmeter

para&epgésengak@wmnﬂromSanpematbpg1smdnﬂedn3¢pmé$5ntatlon
formpa 10 raneters using the reference | ow

resoPSt gh F8BFfesen- tation and the IOM/resqutlon

representatlon of the channel. 20. Encoder-

aICCOP% nGe WL h a?é@ép&&r? el Bivhi € F‘La‘iﬁelié g?ikn %ic&q-the en-

éso FPERTdécT easer avi ng Il ter
rivi ngoplye dmd%%ollat |Qﬂ?ﬁaé?p¥r"@5e1?ﬂ a2 $8n 2ofHY fignam sgodebook

nel , gLe deW vigsp! Uk OBubaRiesANRpireR it ARt henngle wave

be|n rived ima filter bank domai n. 20 21. Encoder
in a @ﬁ’é@%ttqﬁ: JeRTRIAPERTEMhi ch the waveform

parameter calculator is operative such that the

calculatlon Qf the orm alrel ers, conpr.i 25
Eonbidesa %@% gﬁ%egf% mt%eg?e?éigﬁcghe shaper
is operatlve to shape the selected upmixed channel in

the time domain.

19. Encoder for génerating a wave form parameter represen-
tation of a channel of a multi-channel signal having a
frame, the frame comprising sampling values having a
sampling period, the encoder comprising:

a time resolution decreaser for deriving a low resolu-
tion representation of the channel using the sampling
values of a frame, the low resolution representation
having low resolution values having associated a low
resolution period being larger than the sampling pe-
riod and for deriving a reference low resolution rep-
resentation of a base signal derived from the multi-
channel signal, the number of channels of the base
signal being smaller than the number of channels of
the multi-channel signal; and
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| ow-resol ution representation and of the | ow

resolution representation of the channel. 22. Encoder

in accordance with claimX9 in which the 30 _

wavef orm parameter cal culator is having a quanti zer

for deriving a quantized representation of the wave

form paranmeters. 23. Encoder in accordance with claim

22, N wiiLhEd AR p&%am@veﬁ:ordaxwmﬁr foal cdallmraﬂlshg the
havi ng an _entropy en- coder for er|V|n an_ent fy
enco¥eyer @BF@SQﬁl’Y:QNe&ﬁr FPRITES epresent g a wave
repr €seft afi @heofl owheewanefturon p@praaemaﬂats.om,s wi2drein the
Met hod _f or. el: .o I
based®3m 50% 23' Si gn%&dg?%%&égig?(%% gﬁ olétrq%g’ttea ¥ generate
mul t la- selqaﬂnele Sifg walveh APTY anft e dahiarhed stime reso-

the %ﬁ ﬁ)vﬁé CEﬂQHe|a3 fimbheaenSi @abebeieg sampling
srraller than t he nber of channels. of _the original

Ul VadNEnBRC TGLONRT | LRHe. Basems) GACuidcy GPTined by a

fran@rahger%@@@Qﬂaaﬁ-ﬂaﬁa$IWhéEE&ﬂIﬁﬁhvﬁéw@Sf@ﬁmlﬁQrameter
a high resoluthn and

par afrdtl&H lAgpTe tozﬁeircﬁ"”‘rveeprteo 1??815%\6](?5% %\h%va%v? of fFm pa-.
of ari-ain{étt@r@diﬁm; relsel méfem-elne:p- Lcesemmlmmi Bepresen-
sele or| al cha { . QUi g]

mJIt ?n@ na ﬂgﬁe V\B_\?el &ro%{pgég ?entatz.on of the
repreﬂmh on i ncl udi ng a sequence of internedi ate

wave form paranmeters having an internediate tine reso

15 lution [ower than the high tine resolution of the

Aam Brdagg diruecearianharithamlain ol j # which the time

| feso'%s!&%ﬂ%n fadedebyed famavianptit fanteat dardiefor de-

net h ris- 1ng eri,ving an internediate
r esol LV r@iﬁ e%@ﬂt §f3?89fu511°nt GrAn (Redthe chan-
generﬁgle t fige UpSWX e solandelns; repg:&”mﬂiatmgpra of the channel

pl ur U.pm ed ch h me
resol %‘?1 "Lef t:hrén a’ﬁgﬁ%% e?%{r%)gl a eaé'ésol u- 25
tion; deriving a reference wave form par anet er

r-epr esent a-

21. Encoder in accordance with claim 19, in which the
waveform parameter calculator is operative such that

the calculation of the waveform parameters comprises a
 ‘combination of amplitude measures of the reference
low-resolution representation and of the low-

resolution representation of the channel.

22. Encoder in accordance with claim 19, in which the
waveform parameter calculator is having a quantizer
for deriving a gquantized representation of the wave

form parameters.

23. FEncoder in . accordance with claim 22, in which the
waveform parameter calculator is having an entropy en-
coder for deriving an entropy encoded representationr
of the guantized representation of the waveform pa-

rameters.
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tion of the intermediate resolution representation of
the base signal; and 30 shaping a selected upm xed
channel using the referengg wave form paraneter
representation and the internmedi - ate waveform
paraneters of the selected original chan- nel -
corresponding to the selected upm xed channel. 35 25.
Met hod for generating a wave form paraneter represen-

ti n ol t - e j | havi .
%@24%%%0%1, %? %en(%%%?g% ridsi%gfggﬁ%?%%ggalod%?urp signal
havi Rpsed Lol ibRspesigepl t deriEedofirenndni skginal multi-
der | \irlihoit 1| QU JE20! WY By T GRE CEEMhLE OBnShnL €, CPAR numbe -
5 nel using the sanpling val ues, of a frane, the'|low

r esol % i HEINDF seht APPoRASA i HPnadw hasing usnahler than the
val uesmB¥avisy ensAneakedra i Ses@indl GBuPeliokannel sig-
bei ng |.arger han the s ing period; 10 deriving a-

ref er¥tice toW FESH uTJr%?lgfngéé&gtaﬁi hager &hgaskrame com-
Si ﬁggqirichﬁrn'fg/ef]hxﬁpbﬂmgheamubtsi -lmhﬁm_rgela lsnéﬂal resbD€tion, and
nu - n 0 e _hase siagnal bein , ,
orml TSR e TDrOt Hirulstelor e FEation repre-
chanrsntsirgnad ;wawvel ierm ofahpulinténged heteavesbdution rep-

par al reseniat i,on ent i ng: ve farm of )
Dhe | o F e i e B e et ERe T Pihd AT %6r  the
r ef erdicE Nachy Wkl 1Ehapne bpEegeal, t e ovadadiens pamameter

r €S0l i 0k YR ESENt alicAhdifng he 28e6 | ofVehelnediate
the wave form paraneter representa- {ion has ,a tinme .

r esolMAYOr PThr2 I HER- 3T i HRVIBYofl- 1RF 6FMBRieRe time reso-
sanplliutg ol lwszanthahi gherhibant fméi fRsol @80bHt 68Nthe sam-

defined. b fr iLLon e, 26. ' \
Repr&%glnri%t‘%olnueg?e%ﬁﬁupﬁéﬁ%ﬁaEfﬁgf] %ugg% g?'@ﬁaf:eﬁ%léﬁlon de-
on a Hawal shynal feemey aprfatdhidre mmlid,i -thamethaddcompris-
Si gnainghiavi ng one or nore channels, the nunber. . of "

deriving an intermediate resolution representation of
the base signal used to generate the upmixed channels;

generating a plurality of upmixed channels having a
time resolution higher than the intermediate resolu-
tion;

deriving a reference wave form parameter representa-
tion of the intermediate resolution representation of
the base signal; and

-shaping a selected upmixed channel using the reference
‘wave form parameter representatibn and the intermedi-
ate waveform parameters of the selected original chan-

nel'correspdnding to the selected upmixed channel.

25. Method for generating a wave form parameter represen-
tation of a channel of a multi-channel signal having a



10

15

20

25

30

35

channel s of the base signal being smaller than the

nunber of channels of the nmulti-channel signal, the

30 base signal having a frampe, the frame conprising

sam pling val ues having a high resolution, and based

on a wave form paraneter representation representlng

a wave formof an intermnmedi ate resolution

r epr Ezeneat itdre oframesép@@ﬁ:e@mgarﬁ@npbingh@alues having a
mul t s ga%%l %'r%a' thie miRYR B 2 dn 2 PaM et e

represe tatlo i ncl udlng a sequence of 1nternedi ate

wave form paranmeters having a'tine reso- Iution | owner

t hangkhe vhingh 4.1 &y rEéé)d)lkittQBnOﬁ:ebE!%s%@ma‘ﬁonp'dﬂ‘Q:he chan-
val ues _and hi gher, than a_low ti resoluti on_de

fi neBeby %5%?%n€ﬂF%p§?WPlbﬁgréY% sl nﬁut%ﬁamef the low

. read@alsglsﬁtqba,ge:dm@slmtaha\dmgma&m@o&oﬁ t@%m&z values

aceloBA™E FRCE T er AL TIBR 1he Rerted Peing larger

chanmelaﬁalﬂﬂzieo,ﬁingﬂalnm@amg)ctme or rmre channel s, the
nunber of channel's of the base signal being snaller

than the nunber of channels of the multi-channel sig .

10 nderimiachasersf gRenchalPHg reSHlar on heersegantation of

com laprba?*ésé‘gs§ PRl 'lﬂaa.*i&'e‘desfﬁ@ﬁ' ?ﬁea rflh 0 - channel signal,
reso sed, on_a.wave for

repr QFF%W ﬁgé-cgéﬁP?ﬁ ao%hvgg% hﬁ@? aﬁlgnal being
I nt ersn‘atiil&txe tea0l uthen mefper esﬁntahannemfs af the multi-
selec ed %%gnnel éi the mul ti-channel 15 signal, the

wave representatlon includ- ing a

sequence of . internedi ate wave forn1paraneters

havi ng 344 'gﬁﬁscéﬂét ' %vleo""?ﬁﬁthagagg.ﬁxetﬂ!egh E%gFeseﬁtation

resolution e sanpling val ues her
| ow tHSREIFVIRAT of WeTenéarmy of fﬁffbﬁrelcp‘épéwﬂ%lorzorepre-

rat e.sefhatieael uﬁn@rtwdr@f@taueé Dawi BGS@ldEEQﬂeEepresen-
for enerat-. gn q} htl_Chacgﬁf out put S|gna

on a i §RCnatP el PYed FFUH P FGPRE entatlon of the
rrultlcrgatmmje,l whemralinhahe?Svang (fmnorpmm@éwnﬁebSesenta—

‘the ”brte[]%%f ) %gqﬁnel Srepgc%l&gl orpa;sigwglrgr{%l P& NG e resolu-

smal | 7
tion of the sampling values and higher than .a time

resclution defined by a frame repetition rate.

26. Representation of a multi-channel audio signal based
on a base signal derived from the multi-channel audio
signal having one or more channels, the number. of
channels of the base signal being smaller than the
number of channels of the multi-channel signal, the

. base signal having a frame, the frame comprising sam-
pling values having a high resolution, and based on a
wave form parameter representétion representing a wave
form of\an intermediate resolution representation of a
selected channel of the multi-channel signal, the wave
form parameter reépresentation including a sequence of
intermediate wave form parameters having a time reso-
lution lower than the high time resolution of the sam-
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 par arfei@ya e e R ER | HpTHf Parag

nel s of the original multi-channel signal, the base
signal having a franme, the franme conprising sanpling
val ues having a high resoldfti on, and based on a wave
30 form paraneter representati on representing a wave

- form of an internedi ate resol ution representatlon of -

a se- l.ected._origina nnel _.of the origin
mul t PIERInABLueS; @%Jr Sha 2R Gt re;lr %ﬂﬁ? efesolution de-
r epr gSekidabiyor E&ehw-remﬁ:mm of internediate

~wave form paraneters 35 having an internediate tine

resolution | ower than the high tine resolution of
Ahe mplwtreg vatemdalahd higjirerage haneditmw t itmering stored

| def
reso r%% §6'r'e§:q:éjé/er?t§ff§%r5fp§trﬁulﬁi g&ééﬁﬁt‘ura?u?lo sig-

con'prl SiTg upm xer generatin
of umlxeb.la%ﬁénonne@s A nglanal melardysidut feﬁmhlfg‘rﬁermultl—

t han difig et HilBo dé%ﬁaieﬁﬁkﬂihlgo@n@n@:f %Ideerdzwaﬂﬂels, the
an internedi ate res utlgn reeﬁresentatlon of the

base TeA %e&hﬁém%e% t ENhPRH ReENBhakfing smaller
and acrfahﬁmre frogmisker i \tEng:farire‘le:r efcehmveuiof Athannel sig-

t.e t at t di at
e oot 1EpPaSC1(F KURThr PR BE Phet DAL < Chifal e Com-

for ;ﬁrapsmg; asasa:l:emgedaﬁlpﬁﬁxé@mhgnraelhw ngesbkution, and
refer e.f p s e _
Gy VG Caf Qe PEOEACLAL RRE 1 LIh AL S repre

|nterrrE|ate vvav para terso

ori gumtmga@naa%rfcerm spbnan ngnt%rrtl%le*ee eteedlution rep-

upm XL SRS c;:'.é 29 e TE@R8AT EHSANOT eﬂdtﬁerﬁﬁ%.dzeehannel
havi ng an encoder for _generating a wave form
gg hefepFegentation includ-

mul t Il@agn@eqﬁ@nﬁ B&Vi g erthédigte t hevel rEgmn parameters
conpr sanp val ues _havi ng a _sanpling

riod,? n@od +m orrﬁ??%flﬁgloaoglfvﬁr nmf"_élgolg??omlgh time
decr ezasaecrlximrordeofwtrt@ askowliegolwalusisonand higher than a

repr esent gl n QEsUi% hanngle f45RY B Saml répetition

val ues” of a the ow resol uti on representati
havi rggliow resol utl on val ues havi ng associ ated ‘a | ow

28. Receiver or audio player having a decoder for generat-
ing a mul-ti—channel output signal based on a base sig-
nal derived from an original multi-channel signal hav-
ing one or more channels, the number of channels of
the base signal being smaller than the number of chan-
nels lof the original multi-channel signal, the base
signal having a frame, the frame comprising sampling
values having a high resolution, and based on a wave
form parameter represehtation representing a wave formr
of an intermediate resolution representation of a se-
lected original channel of the original multi-channel
signal, the wave form parameter representation includ-
ing a sequence of intermediate wave form parameters
having an intermediate time resolution lower than the
high time resolution of the sampling values and higher
than a low time resclution defined by a frame repetl—

tion rate, comprising:
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25 resolution period being |arger than the sanpling
pe- riod and for deriving a reference | ow resol ution
rep- resentation of a bas#&6signal derived fromthe
mul ti-. channel signal, the nunber of channels of the
base signal being snaller t han t he nunber. of
channel s of 30 the nulti-channel signal ; and a wave
form paraneter cal cul ator for calculating the wave

f or mpanpieker Fepr eeariratiioy wmeprlexenting @ vasrixed chan-

formo e Lowre Iut| r.esent.ation, vmer
t he %%iﬁaeﬁv?89n1p f%ﬁq;ﬁ%ﬁﬁhgh Res ok ﬁ?? interme-
genedbhee aresqhanmenofamavefbnrnd@@x%nnﬁersnhawmtgxmedlate

ti ms Sé?ut!}. ueS 6# Bk”%hﬁaesgaé‘éi ?F‘nglﬁfgr}].t h&ed to

er t natl.rre resol u

_ def|g@Uenyta ghe ﬁ@m%? Irfir &8l wherein the
~wave form paraneter calculator i's operative to

- calculate the wave _form ters using t ' ~
refeﬁeﬁééP96Mﬁ?E§d@%¥+%hggeErég%ﬁrepgﬁl8ﬁg§ﬁdg?ﬂﬁ pIpfmeter

reSOkébk@Eeﬁ@ﬂbﬁﬂHﬂ@flQmaﬁ1ﬁ$§tméd£@aan®esdﬂhtlon repre-

hod_ of dj hod_hay
g BSREFRBAN o gHE: dETy SO ERAnGAL oBRBRERS 2 se-

S|gnabcbaaempmnxeﬁashasnghMuakng\Eﬁbft@ﬁﬁa@nce wave form .
origin I :
chanﬁggam%gﬁguf% 2 %ggn dJEﬁé{%%QggggﬁlgPéevaveform

bei npasameters t hén th@ Hﬁﬁ%%?t &m%%#ﬂ%ioﬁmﬁW@El corre-

ori gi ge!ndgﬂgt [ @}@%eéle%mlupﬁmcbaaeaﬁﬁaﬁal
havi n me, the - frame conprisin {Hglng val ues

2%avi Fgaashigheiesaru aBi9 oReCakdeha adftagpcoder for

for mppakaaRL: el rﬁp&ﬁ&%nt@nﬁlp@r&;&@teserﬁems@mmon of a
form-of an._int rnedli%l Luti.on re esentatl

of 8 cPeFBalePlor oAl LoROARBE. oL R AITGriG & frame, the
mul t ifreihenreimeat ignahg  $drep bve ?alueSphaamagea sampling pe-

[ ePr 38 2kl dieodich Moo 2EGHRRC S of in 20
ter mediat’e Wave form pararmeters having an
intermediate time resolution |lower than the high -
time J eselditi b pft ibhedsarphbeg ¥okugsravdnki ah%w resolu-
than a low tine resol y-
tion representation of the channel using the sampling
values of a frame, the low resolution representation
having low resoclution values having associated a low
~ resolution period being larger than the sampling pe-
riod and for deriving a reference low resclution rep-
resentation of a base signal derived from the multi-
channel signal, the number of channels of the base
signal being smaller than the number of channels of

the multi-channel signal; and

a wave form parameter calculator for calculating the
wave form parameter representation representing a wave
form of the low resclution representation, wherein the
wave form parameter calculator is adapted to'generate
a sequence of wave form parameters having a time reso-
lution lower than a time zresolution of the sampling
values and higher than a time resolution defined by a
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tion defined by a frame repetition rate, the nethod
conprising: 25 deriving an intermedi ate resol ution
representation of the basgr sighal used to generate
t he- upm xed channels; generating a plurality of
upm xed channel s haV| ng a 30 tinme resolution higher
than the intermediate resolu- tion; deriving a.

1 ef erfurnes vieaRe ok iRTpaFaibRt eVhesotR st avave ofionh pheameter

i nt erdgpdlaf 6 42504 %p@&fﬁ@éeésn&ﬂwraeé L5 &:Ese form pa-

base signa and 48 hapi ng a sel ected upm xed :
chanranals Ty eRHENG nFBPm?—e TANE WA OF $5 Phlt Bhel ek gpresen-

of thesipechad ardi Nk I.Céléﬁt[\ﬁdlcﬁprféﬁlgegghﬂﬂt&en of the
the sel ected upnm xed channel. 5 31 d of _
trans‘iﬂatrtqef'r]g' or audio recording, the nmethod having a

met hod for generating a wave- form par anet er

t f b l.ti-.ch |
A0 AE 0, PorB PR Cromne L o andERo hav-
havi ngh@ sanpéthgd peidndgenkeeatingoda conitiisiohgnnk)l  output

derl%; Igygg& ?%Lgiﬁ@ é695§§55t$é£99e8fﬁ£gﬁ ggagrlglnal

" nel u5| he sa

ng va ues
resolmul‘@rrqﬂ’eim nﬁaﬂléh RaVilRg oo® 85 dnaits ocnhannels, the

val ues,;mihiavi Bg 29806iAtLdo8 I&v& r6564 utsllgﬁaae%@ﬂl smaller
bein Iarger 15 than the sagg ﬂ? ﬂe derivi n a
a

refer B rRIBPEE i r epres nthe oFigHq@l multi-
Si gnaihaimeyedlbnam,thﬁmubmsecra@amll sh@@ghg at NErame, the

mber_of channel s, of th
Sl I GOTRE: SRt B L ERG RePUEh RERDa, pioh resoru-

channelorsi gaal; base¢dcarcub amavg tfremaverdoeter representa-=
par angd & fg&gggﬂ{g%ggg_wéger%mt bB0a 4 m&sfﬁga@a%e reso-

the |ow res sentation usin
r ef erlmiekon owepESELBERSA OPepPEsén %ﬁ%%mxm&bv\ﬁhannel

resol i i eRer ecpfﬁﬂﬁlé@t o taf-d¥@ine 1 signal, the wave form
- parameter representatlon including a sequence of in-
termediate wave form parameters having an intermediate
'time resolution lower than the high time resolution of
the sampling values and higher than a low time resolu-
tion defined by a frame repetition rate, the method

comprising:

deriving an intermediate resolution representation of
the base signal used to generate the upmixed channels;

generating a plurality bf-upmixed channels having a
time resolution higher than the intermediate resolu-

tion;

deriving a reference wave form parameter representa-
tion of the intermediate resolution representation of
the base signal; and
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channel , wherein the wave form paraneter representa-

tion has a time resolution |lower than a time resol u-

tion of the sanpling val uéd® and hi gher than a tine

30 resolution defined by a frame repetition rate. 32.
Transm ssion system having a transnitter and a re-

ceiver, the transmtter having an encoder for

genershaping a salectedniprizes: chanaslesesing i theofinterme-

a chapngle 3§a9tef@rwl bhrehanaeks Sbﬂnaihéia\é'e&%caced original
frame, the frame conprjsing sanpling val ues having a

sanplGHRIEr iIEresRRAEMDde? EoepFeieFed s0pmixednghannel .
resol ution decreaser for deriving a | ow resolu- ti-on

prese t%% of the, cFanneI u5| t he sanp|ing

1u&? % aHEANPRELTORE PEs A QNF?%Rﬁ%;%QMaPF%nmEthOd
havi r}g:-ix}mng raasmbuhgdn fArd ugsnbast ivgg aasaﬁiﬁ e@b@ml BWrameter
5 resol ution r i ng. rager t
pe-uﬁ?ﬁf%ﬂﬁ?éﬁ% er$€|%gcga%b g?e&%e F%ﬂf?%sﬁ %F?%% signal
rep- h&x&ngaal@mamkfatﬂaSefsagﬁawqmmnnﬂmnqrsmmprmng values

gg;él-5|gﬁ? belggﬂﬂgéﬁ% an t gﬁﬁgﬁggpéégpﬁisiﬁs

channel s of 10 the nultl-channel signal; and a wave

f or mpariarBifLra cgbﬁuh:ats@uufc%rpaie@ﬂeaged&ﬂf&u a!@V@he chan-

fornkggfaneter %Eresent jion regresenﬁén%

form t HELP8w T3 0SE ot 1 pr8stfifatd wﬁ@‘?‘%?n the low

t he Ifeswe: foar nequarssmteat tah chbaing lswadapbmdtten values
ener f aying a

U e Thind St Tied e 1R LopTLRe BChE o e tiaatarees

sanpltban the wEnRbhhigeiodhan a time resol ution ‘

.defined by a franme repetition rate, wherein the- wave

form paraneter 20 calcul ator is operatjve to _
cal c(HMEViME aavelpsrrCha-lPankt e utkemgrensesentation of

ref ergnggskowiesal L&éﬁbé&plf%%ﬁﬂ-tﬂeatrh@ﬂtﬂnghéﬂﬁei OWignal,
resolwglon represent ation of the cq$PneI and 5

er of channels base signal being

smaller than the number of channels of the multi-

channel signal; and

calculating the wave form parameter representation

- representing a wave form of the low resolution repre- |
“sentation using the reference low resolution represen-
tation and the low resolution representation of the
channel, wherein the  wave form parameter ré?resehta-
tion has a time resolution lower than a time resolu-
tion of the sampling values and higher than a time
resolution defined by a frame repetition rate.

32. Transmission system having a transmitter and a re-
ceiver,‘the transmitter having an encoder for generat-
ing a wave form parameter representation of a channel
of a multi-channel signal having a £frame, the frame
comprising sampling values having a sampling period,
the encoder comprising: ‘
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.upm Xe

the receiver having a decoder for generating a nulti-

- channel output signal based on a base signal derived
~froman original nulti-chagnel signal having one or

nore channel s, -the nunber of channels of the base sig

.30 nal being smaller than the nunber of channels of

the original nulti-channel signal, the base signal

- havi iy tiamd rmmqlmthieom régeredapri §pngdsanplinggavabuesesolu~

havi q._gJt Fhe L8501 L b QN0 rARG Dagedh A %M& £0L nke.mpling

par anmet er re resent ation representing a wave" f of
an i ritagyuRs 36t diratEransol thpod avepresehebi¢pnreprasentation

sel eqiAd Qf | Bbﬁa&es@l%&ri%'n OfalB8sOha@i A3l associated a low
mul ti - channe] II%nal t he wave_. form paraneter

repr é%‘e'?rﬂJd-ifrJd?Pl BF H8fin e N qliBRERT of Nannidiasiamrking pe-
wave fFdn @@d afietets riavihng sanré b esmmpsi 160 retselﬁtﬂan rep-

resol utio ovver than t esol Ur

etV bR P aiobTy B fas e mures-
ree_olc:hamteldefsiilqmlby thér avmbepeoift idmaretles obmthe base
pri 3'5‘%3 %%aﬂeﬂﬂ alr 98RSHAL4HY AuRbuialds ycl%Innels of

nel’s aV|n atine resolution hig

t han & mﬂie?‘rﬁha%ﬁl%% @%‘é%@ﬂ-ut i 8Adand for der| VI ng

an internediate resolution representation of ‘the :
base signal used to 10 generate the up

chanrfel ¥avand oF s RPN b7 T dEALAHG TR T 3%’? eFRECYEReing the
formvmreanieéﬁﬁ paemeeeﬁtﬁép@esehttalaeonntrep&eéeat:eng a wave

f .
SO PR 30T LA bl RO Mgt cne

ref eneanoe flave barameparametlerulzpresint afapbedntot henerate

inter a%jé%%eeng@vg}_O&depﬁgéﬁeﬁg%&%m%ftekgeh%%ﬁgtg time reso-

origi % annel "corre- sponding to the Sel
upm xkewt tdmndeWwer20tizan %tWoﬂ“eﬁpéﬁi‘,ﬁPﬂt igfg ®imel sampling

recele@?@e st BRaMBL RRE rOfthale @Sﬂﬁélegsaﬁutnsnadefmed by a
nmet hod for gener t| n% a wave par anet er
h

repre%%%rﬂ%tr%aeatao RAhGr yheFetl the ERyandprm parameter
si gnatahewlsgon fsaoperbbever ane cadpliesienghe wave form pa-

- rameters using the reference low resolution represen-
tation and the low resolution representation of the
channel '

; and

the receiver having a decoder for genera‘eing a multi-
channel output signal based on a base signal derived
from an original multi-channel signal having one or
more channels, the number of channels of the base sig-
nal being smaller than the number of channels of the
original multi-channel signal, the base signal having
a fraine, the frame comprising sampling values having a
high resolution, and based on a wave form parameter
representation representing a wave form of an interme-
diate resolution representation of a selected original
channel of the original multi—ehannel signal, the wave
form parameter representation including a sequence of
intermediate wave form parameters having an intermedi-
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sanpling val ues having a sanpling period, the method

25 conprising: deriving a | ow resol ution

representation of the chah® nel using the sanpling
values of a franme, the low resolution representation

havi ng | ow resol ution val ues 30 havi ng associ ated a '
Iowr so |on [ Iarg nthesa llng

peri 03-' det1¥i ﬁ%gal?% t(é)r%e%%‘"’ €£13§ tg’t gntoh t time' tesolu-
repr eslent atfi dineofsamp bise ga@nab‘ dedi hedhkromhibhicea low time
mul tis-cha o 3 hannel s of
t he brase g%gnzﬂs %g?bigegng#er t an.ét%%p%l}?r%&ronofrate', com-
chan®i$iggithe nulti- channel signal; and 51

.calculating the wave form paraneter representation
representl ng a wave formof the |ow resol ution repre-

sent &t't &P%%V?% JererehiBY| BwPLeEBEitYoRE upmixed chan-
repr ey Haatirgn afinﬂlxh@eré§@0_ﬁ656huhh.§fier than the interme-

repr tation the 5 ch nn erei,n the wave

f or m%fr':ﬁ‘natr?rs s naid ¢ ANt Afsofdtegmediate
| owerrdsrdrutad dri nrepeesbntatllm ocff thleesamslel NGl el Le§sed to
and e ned by a frame

r epeﬁetq{éor?treat e. & #JE’E&%& %ﬂg% IIt"dr ecei vi ng

havi ng .a nethod for generating a rrultl - channel

out pyf ﬁ—{%@}t Iﬁéfegeﬁ}ﬂvin%asae %ﬁ?éncéjewé\\/gdeEﬁnbarameter_

ori gi nal - channel_ si awngtl one
chanrfé@irEe seaEatifier odf "'el'h%mﬁ@It@ré*? ﬁ§615r¢)%@butlon repre-

Si gnaslexﬁ%ﬂtri@nswafl ethd hbastehesﬂglzﬁ@pr a8l Cbélfm%'h%gl a se-

t he mul ti -.channe nal , e .base si
“havi %gec%el‘faw fid ﬁ?‘zﬂ%‘ ??‘%‘?n ?arﬁﬂﬁerﬁfﬂf-‘a? ueave form

haVImmnaﬂauﬁrruﬁp&ememnathod hadeﬂhénlﬁté@m%dﬁﬁkﬁ‘waveform
J.epresentatio en Y
of arﬁ%&n g%r?e “at qe:ﬁ%'esgfai%?gﬁar e%‘if{]e%e[ﬁ?jga Cgha corre-

- sel ecﬁmqu gimath%h%mhy:t@ﬁ vheisefigthahnel.

mul ti - channel signal, the wave form paraneter
representatlon |nclud| se-
. Method of txansml tlng and recemvxng, the method of

transmlttlng having a method for generating a wave
form parameter representation of a channel of a multi-
channél-_signal having a frame, the frame comprising
sampling values having a sampling period, the method
comprising:

deriving a low resolution representation of the chan-
nel using the sampling values of a frame, thé low
resolution _::jepresentation having low resolution values

" having a‘ssqciated a low resolution period being larger
than the sampling period;

deriving a reference low resolution représentation of
a base signal derived from the multi—channellsignal,
the number of channels of the base signal being
smaller than the number of channels of the multi-
channel signal; and



10

15

20

25

30

35

quence of internedi ate wave form paraneters having an
internmedi ate tinme resolution |ower than the high tine
25 resolution of the sanpl smag val ues and hi gher than
a lowtine resolution defined by a frane repetition
rate, the nethod conprising deriving an internediate

resol utio epres tation of e_base signha sed

to géﬁgf%ﬁ@ ‘&e&agﬁanﬁgF@' pagﬁgpgpgngrgpresentatlon
pIuraegrﬁsdhuﬁngxedwahanﬁetm lodvithg: alowi resolution repre-
[esol bl S oNGL 0o d Nee LSR8 €, LESPL ohl 9lpresen-

nce wave 1orm parane

"repr esae:mtoa} andn tfe t hovi meaqiemnmre repoksenstation of the
repr %&1%3:5%@ Or‘wggrﬁﬁﬂe @n%} ;ﬂ%%e*§$@pkggrgsenta—
sel ecte upﬁlxe anne u3|n e rererence

f or mtp@manaer ar efplﬂ\é%elfﬁ%QllbW%thl@H@rl @eli time eresolu-

wav efargn péfa@{c-.er%aﬁm 15hg selrededagni gh {‘@he_@h%ﬁaﬁ a time
net correspondi he Sel ected upnm xed, channel

34, @ﬂ%@?l%\fgﬁﬁl%e%r%r%m 5P tERPShhERORURAL R

a COﬁquﬁﬁi perform ng any of- the nethod cl ai ns

24,' 25, 30, 31, or 33. 10
the method of receiving having a method for generating
a mulfi channel ocutput signal based on a base signal
derived from an original multi-channel signal having
one or more channels, the number of channels of the
base signal being smaller than’ the number of channels
of the origina1~multi—channel signal, the base signal
‘having a frame, the frame ',comprising sampling values'
_having a high resolution, and based on a wave form pa-
rameter representation representing a wave form of an
intermédiate resolution representation of a selected
original channel of the original multi-channel signal,
the wave form par'ameter representation including a se-
gquence of intermediate wave form parameters having an
intermediate time resolution lower than the high time
resolution of the sampling values and higher than a
low time resolution defined by a frame repetition
rate, the method comprising:

deriving an intermediate resolution representation of
the base signal used to generate the upmixed channels;

generating a plurality of upmixed channels having a
time resolution higher than the intermediate resolu-

tion;

deriving a reference wave form parameter representa-
tion of the intermediate resolution representation of
the base signal; and
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34.

52

shaping a selected upmixed channel using the reference
wave form parameter representation and the intermedi-
ate waveform parameters of the selected o-riginal chan-
nel corresponding to the selected upmixed channel.

Computer having a program code for, when running a

computer, performing any of the method claims 24, 25,

30, 31, or 33.



