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Recent devel opnent in audi o coding has made avail abl e
the ability to recreate a nulti-channel representation
WOoaoEr2H8di 0 si gnal based on a stereo (or noDN@CTHRIN®I008534
and corre sponding control data. These nethods differ
substantially fromolder matri x based sol uti ons such

as Dol by Prol ogic, since additional control data is
transmtted to control the re-creation, also referred
to as up-mx, of the surround channels based on the

TEMPORASTANDE & PRETALO 'S HAIPINGD O MUIRIS-cHIgRER: Adifro SIGNALS

paranetric nulti-channel audi o decoders recon struct
channel s based on Mtransnitted channels, where N> M
, and based on theebddofional I6e8htObndata. The

addi tional control data represents a significant |ower
data rate than transmtting all N channels, making the

ThecigreMer yneehidpantradates atot diane df memdnsitdhrannel

aud@@”@@bhg'lls bhy Wit %a%tﬂ&uwla‘ih%%n%l c%%vdﬁ%g:? t%g‘%ml}grove the

channél devi ces. M channel's can eit
SPagdAd, PRrSEREAEN O & Teromsirnaltede prdddmaiiarmel s1gnal
Hence, it is possible to have e.g. a 7.2 channe
origi ngl _si gnal do%m 'xed to a 5. 1 channel backwar ds
conpat KILPHRG O Dt 100y 2Ray D
enabling a spatlal audlo decoder to re- produce a
cl osely resenbling version of the original 7.2
channel s, at a small additional bit rate overhead.
Recw‘éséiep@rl@mlemtc Bur audid- codiing rershodsdeseahlijable the

biGQEPr | tei D
A PR HIE Lt RoponhOR, DU LSO pr an
audip,sdpnefaRasedcsierd efedyeo (PEsBEOpa) ARAEEAY QaskadRTe-

spoﬁdgngp@mﬁ.‘itrroa.t |@@t@ndmeeer elettH Uk b&l!‘@éﬂ @m&@nually
froﬁ § of t original, nul.ti ,channel na
ecC

oo AR PR PRLEAGRE0 A | SEnRRAEY SRgHagic,
singe addatmedabycdhstpilbdbitagishe ransmdyteld tthe dogagioledhe

re-8P¥RRY th%'l%%' SrOELYEER o ld %{D %hﬂggel Hal £§5 s\}lrrround

descri bed the transmtte ramét ers.
chagpgls ‘aaﬁﬁPt pocERANEFaBEEALEedamongy @TeGligirepowbannels .
distribu

Hence, the parametric multi-channel audio decoders recon-

~struct N channels based on M transmitted channels, where N

>'M, and based on the additional control data. The addi-
tional control data represents a significant lower data
rate than transmitting all N channels, making the coding
very efficient while at 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 possible to have e.gq.
a 7.2 channel original signal down mixed to a 5.1 channel
backwards compatible signal, and spatial audio parameters
enabling 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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tion between all channels, while the signals in the

different channels are very different, thus giving the
WO 2087/@2108g | npression of a very w de (diffusePCTdEPeN6/008534

the correct w deness (diffuseness) is obtained by

m xing the signals with decorrel ated versions of the

sane. This mxing is de scribed by the | CC paraneter.

The decorrel ated version of the signal is obtained by
chapassl nfevké shififéremcouglareh aCC- pemstér | C&Ean&létlh @Sher-

re T t.hat the decorrel

enc\élée)rsylg{]e%e% %ﬁa%?ég%]é r?é;@%? etg et Oh RAEShetd %‘Je S pR cor-
relgtdars hstweerke om@n@dm@mr@hamﬁa shet ransginédd multi-

chdﬂﬂ@m tBeg ﬁBQOdQﬁthhkhedg88g g pu% %lgggléreated
fromthe all-pass filters r e at ors) hav

mu kiR son 8 Ak 3 Q}%%Pa}rr%ﬂ\ﬁéh‘ﬂ#f’r@flbmm the energy
of dthiiac rfbﬂ:ﬁhlkfeﬂl wn@iﬂeé?%nﬂgiéylﬁ&iﬁ%&rﬁeaﬁpgr %Eleo%hannel
er Qr Xi e. decorrel ated an
paillefesifed Y the Ol Gh Frge srortioever,
sm@:ﬁq@e ntula;ns-lcérarme(lars indreas ecam gfa}és)eqllimbr%Mr td).TStrlbu—
e .decorrel ated. signa
tlo% MR WS ¢ '19 &ﬁ\ﬁﬁ qt%?{eqjdulré e Srahags %Jiofer—

better matc t hat OWN- i X
entohanng o Ebl%ﬁ |'eervir §i§Ffgnant, Fahusnglwan@o tcrm viidtening

impiresulibnl Nof REr G@REI 0P 98 | A OEFLIOOMsER ANFhe correct
transient signal's. Havifg FPens Sk

g4nn turgé undi n

widgngssa ’a’ﬁﬁ-‘%e’? I pdfattakned | byadaixing etheemdiignals

w1thcuegbyﬁebmﬁadE%?ﬁbiﬁﬂbkﬁilf%éogﬂﬁéd ??Qg &E&Hh@gﬁg de-
r We om roma

Scr&Bgﬁn%ya)\I{ﬁ%l 2{:8 o ér?ﬁ aféff CREFiﬂE\FFeH&é?lPH of

ther erdggnak u@§| r@uﬁ,ﬂnad cbanmﬂssurg;'lathe asidrl exkhpplgh an

allupbasnf@lWBEGE%eﬂanS$nE%%%&%e 33§ sts in the proper

" re production of multi-channel S|gnals wWth a very
wi de soundi mage. Technically speaking, this
Thisomeasigonitmat othdedgeBreeabical Qfe SSVRI A f Stﬂé‘akgg%ﬁh is

cres B Wl GhTy COOREFS SshotPI 4d ol kS ehbel wemix
ChaERthLe§rﬁosmsm¢bdmﬂpuﬁsihﬁekhcmméﬁusﬁ"the decoder. The
output signals from the all-pass filters (decorrelators)
have a time-response that is usually very flat. Hence, a
dirac input signal gives a decaying noise-burst out. There-
fore, when mixing the 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 propér re-
production of multi-channel signals with a very wide sound
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itenms, which exhibit both a high degree of

decorrel ation and sharp transient events (claps) . As
wo0eng®8quence, these itens3are nost criti calPCTEP20(8408534

MPEG surround technol ogy which is for exanple

el aborated in nore detail in the "Report on MPEG

Spatial Audio Coding RMO Listening Tests", 1SQOIEC

JTCL1l/ SC29/ W511 ( MPEG), Docunent N7138, Busan - Kor ea,
images" Techparcally mp@ﬂl@m‘eg,mmrkl:hasotoespsadsomoa the gen-
er@ﬂﬂ@§r09fs@§€§ﬁﬁs ﬁ%h%ﬁ%n%fﬂﬁfﬂB%‘%ﬂ*é@“cﬁ%ﬁ“é@uggkggla—

de /diffuse signals, such as a

tl?ﬁo@$ﬁlﬂ %6?%C?loﬁ%u?h%flll th@hblYtﬁ@ntéﬂbo$B$Ctaﬂﬂ and

tempecd Y além&élmfésﬁ ERempeeer rﬁbﬁt eshich 978lgriaa & hat-e0f wyp-
i n order to prevent

fransmtt
plégéeech gl t%£%%?%tgm%€% at%+%hd%%%r%%tofeﬁ%?@§re‘
latseoni @gldanyharple uzrafrtmrm’(t oevémzm t helspaj i alasaaudi oconse-

d d dec
qumo% env o%%?f séilxg %Je%og g%u’f%ﬁﬁ%ﬁ@nﬁ%??‘md
tecf*H“ﬂ%QY wRighnas eﬁwel@p@nMpeéabpreSedt mt mdree detail
in i fpat “ebpbhe or nasRONS £91§fCRQ8££ 3% ﬂ#s%?Plng

for,mat e oral env o es
Tes g nbAOf T TF DASE S5 ZHAT hni(MRESS o1 Daewmentedt Thasn Bu-
sanJmKdmmaAaZO@ﬂﬂlOGeﬂéﬁdﬁlytprbeoﬁﬁa%b%k %@@‘%d%%ssed on
a RSy éé/ Ad MPEG ,Sur.r.ound Reference el

read con ai NS trlrﬁ oIS GRfomah gretlﬂ'é’q}b?fr%@‘ of
w14ﬁ/4mﬁﬁgs§gﬁmg@@l@ﬁgsucm|ms Rosgel audenpor glroviaiingd solu-
tidnEP)chakenpor al Envel ope Shaping (TES) In an MPEG
Surround synthesis system decorrelated sound is
generated and m xed with the "dry" signal in order to
1. condaplt tthe qmn{;e&@u Oflard §B§c§¥£‘1?e§hé%c %t F&%te decor-

ch el s ac cor in the transmt
‘__Fr%%gﬁéFS t% t%at of the transmltted downmlx sig-

nal in order to prevent pre-echo - 1like artefacts

{note: this does not require sending any side informa-
tion from the spatial audio encoder to the spatial au~
-dio 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,
e.qg.

¢ 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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the decorrelated signal will be referred to as

Adi ffuse' signal, although the term”diffuse' reflects
woR0opERti8es of the reconstrugcted spatial soundCIVEA2006/008534

rather than proper ties of a signal itself. For

transient signals, the diffuse sound generated in the

decoder does not automatically match the fine tenpora

shape of the dry signals and does not fuse well
trojertdeptasaidel atiiidn tdfe trey Sirgitadsizdd Soutgsull tehddhdorac-

" h
ol O e oLy o LhE SO L
theTh@ethIx@ba:tmmplsegeatlu ngi I nbe Doredfiar rEehpoo alasShB:piiﬁ@JSG
snjn%lde Sl otl?éid%_ﬁﬁﬁ t‘B!L%fPEQb' ?@f@éc@r ogj SNy nr%les of

di ffuse sound
th ﬁkﬁﬁQQPSQ£FQQQQKﬁH%ﬁ¥ﬁﬂ|$P¥m@ fiﬂldlrabhgrcﬂmap proper-

iR S Sithe L) SRR SR NS () Biuse
i ffuse signal.s w i ghe
o PR D Pk o R 14455 Bk L ORAREa 11y match
theSufxmndempdelal Tshaambfblﬂse:rﬁa gaay :ss.ghalf&c?é#ﬁﬂidaaebt Shot
na I ch.the, envel o o] e
fustee%(il \s(?%r esil&s "g%'thahcy i fdﬁi"% crigHs® Gepults in
P°°§mﬁﬁ?@ﬁkﬂmtyrﬁQKOdnCtnom,txmmanembgslgnalshmtﬂpnb -echo
proB'l@ﬁ\‘d siatdral 14 ”ﬁﬂ@wﬁ |f‘inC%1 \19%1 bg&ﬁgncgtﬁnnel

al s, such as appl.ause pi Ng

™ ( s%’i“ﬂbelf‘ﬁet%’éﬁpgrlé}e NeRE oFemporhd efharing is de-

51gnedtabnaddWEbBImhasCﬁﬁ%b&bh by §eRRdds iR O @%éjaszuse
ngnallzed short tine energy of the wet S|gnal to
SOUBRe of the dry signal. This is achieved by neans of a

~time varying gain function that is applied to the

Thed'TfPf Yosigs n l§8 ihhathd l‘@ o enyel oR& 90150 strated
U SR SLRCER RIS

ed to e

A fuse ‘si
in sFl§naI14 NogE Pﬁétlclaﬁllé! mmswma etemgosatieenvelope

estimheOLBR! 08N dry Bed r@nNsfidd e&aéﬂ&mt#ftﬁnsoﬂ?i hk® *t:éﬁpo—
ralt%%%g égnpr ert%ﬁgrggsgéldeg bf”?ﬂéiffngickghg of a
MPEG- surround coder The diffuse signal is re-scaled in its
temporal envelope to match the envelope of the'dry signal

This results in a significant increase in sound 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
the 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 information 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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informati on for selectively enabling/disabling TP is
trans mtted by the surround encoder) .Fig. 14

WO 200 U108t es the tinme domai n5tenporal shapi ngPCIEP2006/008534
applied within MPEG surround coding. A direct signa
10 and a diffuse signal 12 which is to be shaped are
the signals to be processed, both supplied in a
filterbank domain. Wthin MPEG surround, optionally a
residual signal 14 may be available that is added to

Fid ol EEPhsPEAREL the' Line oMl DEohbot Sl Mibbing, as

ecial case
apprid@ast evi t ham Wﬂﬁ@fslﬂrmmgyoqugs Bfdibecdi$igs®l 10 and

a éﬂfﬁ@ée1§1§ﬁ§lsf§p§ﬂmchhgﬁﬁf@ éhghgﬁe grﬁg%qﬂﬁy 51?nals

arts 16 o nal are added
to 1bewﬂflfﬁ°%eft=ﬂ%dfr| | b&HRPASRE nin Tive énﬂeerbgngnaqiom@m

Wlt&ﬁd} tNeEli fsflblﬁﬁuﬁ{jgn@pth%@’l@,ﬁe@akégﬁbﬁaqo%\&%‘ﬂﬁd 14 may
be al%éﬁ? gﬁ gonaln gé fllter bané s¥ hesi's _devi ces
% Pt e R hE L Bhp G LSRR 1 i 7 11

witihdmperhor fbditatt @rarﬂdwedaymﬂnesus fold espedkal Scase of an
I g ency, Rar he diffuse si
MPE%“ %e(llrrte;%t% o@b Qe%éﬁgg, higg'on%r%qggﬁ?eséﬁ tt% oﬂ§ the
dlféﬂl%esw%letl%u gna| s_t@m t Hleedefdue e tiegrdw-iLreqwency
parlt@pUI6|8E0t|F1|&0hs 1 Tatd a84eH @Nde QD JBALL signal 10
u e hat P& the hi gh-frequency portions o # e
Wltgﬁ 3$§ gﬂ tﬁge% ARBAE - owing filtering steps. A
subsequent spectr al mhltenlng of the signals may be
pe d ra ene 2a and 22 assure
The &{f%{% ngP§? gb g@ é;%ﬁi; £Si9na i are sepa-
rat§é§cmmﬂveﬁﬂqﬁaxntQhehelgansdnmafmcbynfedténrummmfkyn—
the%Q%'@@ﬁ%&e%nﬂ%%op%uﬁfti t'fﬂezéc%pbihtg%gp%%ﬁél po-
n 6’reé¥

ratlo of the enérqgi es 1 t are containe
ralgishepinggisn Rerd madisafspgndiben syunbhasgsy i iiqnbank.

Slnnertdnol’!y thies Hid®- PRsdudicy s pasal | yrdefided; byytbe sig-
nalf& treeggtgle nggggxe peq¥§g|3?|CWI24 has as %gons of
e t M ISP LSS A
th&mdﬂnﬁatssg®a$1120iamduimmvdhdﬁase signal 12 are input
into high pass filters 20a and 20b that guarantee that only
the hlgh frequency portions of the signals are used in the
follow1ng filtering steps. A subsequent spectral whitening
of the: signals may 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
énd'the direct signal 10 within each frame.

Finally, the envelope shaped diffuse signal is again high-
pass ﬁiltered by a high-pass filter 29 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 diffuse
wo0gmai1082 and the direct sibgnal 10 wit hi n ea®CTIEPANS/008534

Finally, the envel ope shaped diffuse signal is again

hi ghpass filtered by a high-pass filter 29 to

guarantee that noartefacts of | ower frequency bands

are contained in the en vel ope shaped diffuse signal.
art&lfiectenbiftnabivem btetthendyr behdsi gmal cendatineddiifif abe en-
veléggnﬁhabgdpaakghgsdsgépgﬂ agﬁgrfggﬁlgg%lgﬂtg%ttﬁbg@§6ect

en contai ns sign par ifect signal

sigpad end: hbdedidififdssigiiallZis ipRF EpFMedebli phuggder 30.

TheSbaf htm@%g%%\iaﬂp%h%hﬁﬂﬁﬁmﬂﬁr?sssﬂ i"géai*f'@ §f9tﬂé| di-
envel ope i_s basically the ggne for fuse si

al

recy) sighalnd Wi 2Rt ofi g ¢ SBFGre”tq{’é‘]c&r?m n%Re B in“the
dlff]?eeﬁ@@ghf@;n OJfaspreimdeﬂ_ébpmrHHaﬁebcht% h@sé&ﬁgogﬁhts hape sig-

of t i ffuse,soun n al so _bhe addres e .
nald eV QRF ThR AR vel BRE SRS Ot TREE (Sbt e se-
nali'§2desidghbée dmrbetasngmaéo&ﬁlbgﬁoyeakhern@mbueatdonhe

Tenporal Processing (TP) tool. Wiile TP operates in

the tinme domain by a time-domain scaling of the

di ffuse sound envel ope, the TES approach achi eves the

Thesgaebmémn@Epgkee&EeCEOHzr@mnbfothbngehb@raufshu§@ of the

a1 e3GE8 s GUREEH5: nipd BBoSEHECTERAoPH CRG| 5o Smapedy Tempo-
ral( EN8klappr saalpln@s (TMEd)s tavdwn Wwhioch MPEGERslighddahoeble a

lowAEg glEQQt&n%l org%tlvgamén%ﬁgl@gﬁﬁérég 8952&9§§ng (TP)

énvel ope IS ac
tOOéonWthﬂ.atau &H gperca§e§pe0t the tomef domadnt bya@r tdme-domain

scaiiﬁﬁuwytlfi’et ha ¢ A d aBbanahagivigh dpd | eende TES’ eﬁp&&%ﬁbh
PC anal ysi s of, spectral coefficients of _th

achgf-‘&ﬁa the,sare BrdnGuiRad mifeqt n'%yr%%m?%hngf tbﬁedlf-
fusNPFsGLﬁw renvdlépet dh bankpetlEoapr ad@tsimg repgeise@sation.

T

AappcgnphexasyltOASiknqnduﬁr¢mwme@h@M4oAdvancadlangle God-

1ngr?h@b$d M2nli MR Aorald AW di ffuse sound fine temporal

énvelope is achieved by convolution of its spectral coeffi-

cients across frequency with a suitable shaping filter de-

rivedifrom an LPC analysis of spectral coefficients of the

dry signal. Due to the quite high time resolution of the

MPEG Surround filter bank, TES processing requires only
lqwforder filtering (lst order complex prediction) and is
thus_ low in its 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.



10

15

20

25

30

35

It cannot provide the full extent of tenporal control

that the TP tool offers. Note that, simlarly to the
wOoas®04ef08TP, TES does not rél quire any side i mCIrEPAIGHNSS34

to be transmtted fromthe encoder to the decoder in

order to describe the tenporal en vel ope of the

signal .Both tools, TP and TES, successfully address

the probl em of tenporal shaping of the diffuse sound
BOﬂ%/QﬂhﬂHirﬂfiamdtﬂﬂﬁ4xnuﬂceﬁuﬁuiky)addﬁesﬁ e problem of

te o&}:%‘c.’tmstﬂa?ﬁrggo‘g?f nti_ﬁ(e Sﬁﬂ@fﬁse\/\gbhgdt a%v A:g%'tgt h tem—

re-ech UNNas " Tt ~canno
POf@écoﬁ%ﬁP?péiooftld@f—l @lfenféf}el ﬁrﬁhémmlted diradmetnlautqmgnal

WwhiSiedRHis Wi Strfgﬂi)rtéléd?fo lade Pt SRAfdAling, 1t cannot

re-distripution : Iause si gnal consi sts of
COMPpENSA LS xt U e oﬁ%qQﬂ%l € ePén Q%ﬂ%ﬂﬁﬂYsb%eﬁé? grulti-

chadmeHWdQMpUKﬂé$gﬂédJ wiiehthe gasetpataeetiack dBpatial
re—gl%% %utnOt all claps in a frane originate fromthe
n° | ar) spatial direction. For the MPEG
Surround decoder however, the tenporal granular ity

An %fp ll?;\%s%e(‘s all & r%rlgsedsy oq?et er&gnrgeednp faﬁﬁr@:asn'szi%nt

t e paraneter ot tenp oraI granul ari
e"eﬁf"'tser(%%rﬁﬁ’ﬁésﬁ@veélall cPﬁpé’htlr‘?ét tepicahiy efa‘lrlanento the

samépRQ@faIﬂ‘éﬁ@rt@Qaﬁt@”e CRa B, Othntﬁ 0B16bEVEIln a frame
in_contrast to

strib tlontgﬁtmeen out ut channe S)
oriGiBate FHo Eheaare JOTiaN LaFi SEe Ao seCtion . For
thel dPAId ZBok curd crri]eacé@@t newseelredthendbmipdlralll )grahﬁlllar—
i £y0F {0 ts.in,t
ey e Aagiaeh evronel SsLLLALAG Ul ABRL 2
andaﬁm%uggrgmgﬁglrs s]tcms temporahyvamypesl aofi tiyhe Tpus xedfter
syn%hﬁ%@%,n%qq Qb %%%Qe¢dﬂﬂ11d% Var ¥ Aeh 4 %?%%r %1th the

resol utign. Summary he i nvention It is t

Samgy SPﬁélﬁrlegé'ﬁte“rtﬁ\Féﬁﬂ erretV@lpﬂé\ﬂtérébalte@@c dstween output
channadiley ful contharitel catdico c3iignaal shahaal Ifews wdfich each

cla%h%b.nt Ogogglg&gélqhg%.aqj{npéggfdpg;ggggg Slggdggldu—
ally.

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

Summary of the invention

It is the object of the present invention to provide a con-
cept for coding 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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mul ti -channel signals spatial distribution. In

accordance with the first aspect of the present
WOi2002m2108n, this object is agchieved by a deco®eT/ERan06/008534

generating a nulti-channel output signal based on a

base signal derived froman original nulti-channel

si.gnal having one or nore channels, the nunber of

channel s of the base signal beingsmaller than the

smaﬂuﬁHEHjﬂﬁ1QhﬁQn@uﬁb@f bhecpahaknsl ofulthe J1amiglal multl—
ch si_gnal %] nal DEIHE E ganlzed in franes,
STiiE hABE | oovar.Be Rgy PrgaR g ostiames
a frame annlplnasedgorsaanp/ﬂauﬁgfoalmear dWtielg a high resolu-
epr n pres n for An .
tlo gﬁéd?%?%gfeéglu |§%8%egk?g§e ?a E]Sf LRSS 1on
repmelsgmtmngctaamwe &Omm@forar‘glmenmﬂdna&mammiltmmalrep—

resterﬂl%a\@\b% for P@éﬁé‘@é@cﬁ 5F9§f§$ﬂt anbhAB1! RG lf:‘i‘feﬂ%ﬁrglnal

sequence of interned ate orm paranme ters
i CReENPed 2 F 3} nethes s ofplrrwéarﬁmaﬁetrheran@vsenta—

tioki rIEldel%Kﬂnlgt IaorsleuetrR,% wmdtr&méaill&% i YR ﬂaﬁéy?ne—

t % 2 w.tine resoluthy i ane repetitio

o3, BV ] ket A Eine of e§ehbPEnngoaer than the

higpl Grislei tre sofl ulpwink et ¢m@nmampnmmg|wahmdsradeﬂm§ﬁ?ﬁ(ﬁhan
1y h tar t eso n; shaper.

2 JCine 1E8sETE:10n, BETTERR BY FokbapelzeRgtiRata MEke,

ComPﬁtléllﬁle a?tfe \AHWéK@memi?r grneratbhgt he Fs'lelm:llew of up-

mlx@HI@h@ﬁhe&ﬁaﬁ&thﬁohr%&B@nQb%%thakmeh&%b@ﬁckﬁgn the dn-
ter %gh Ed chan . I'n accordance with a second aspect
PREp

Es &t H\Féﬁﬂ ‘orfnd 1 Shapekt £P5 §RAPEREd ab;ﬁeéﬁicted
upmenedd@mahmelgmmﬂnﬁIt@balmaéﬁmé@iatéawaﬁétékm parameters

of B BENAAS o Phafndl ANRpafy EeRiand L) Ae se-

19CV8ﬁué§mhaednghan9aﬁpl|ng peri od, the en coder
conprising: a tine resolution decreaser for deriving a
low.resol utiop representatlon of the channel using the
N AGEANARGGR Wk o SeGoNfk, asPRCE oRfr ¢ uPFeRENt inven-

tlonepthienbbjbbanﬂﬁﬂadﬂhéﬁbmrﬁﬁﬂﬁﬂtéﬁBoMékUQ§rh@%h@Qat1ng
a - oc'%&%ﬁ §5£§%ﬁter representation of a channel of a
multi-channel signal represented by frames, a frame com-
prlslng sampling values having a sampling period, the en-
coder comprising: a time resolution decreaser for deriving
a low resolution representation of the channel using the
saﬁpling values of a frame, the low resolution representa-
tion having low resolution values having associated a low
reeelution 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 resolution 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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resol ution period being |arger than the sanpling
period; and a wave form paraneter cal cul ator for
WOz EH8i ng t he wave form @garanet er repr esentPQIVEN006/008534
representing a wave formof the | ow resol ution
representation, wherein the wave form paraneter
calculator is adapted to generate a sequence of wave
form paranmeters having a time resolution | ower than a
channe® reesplutt i sigrdl t bassdnphi rg b/aséeleslgﬁdl hidgltéketthd@trom
[ 0 e rame repetition rate
an %%H ccordgﬁ%%g%m§kéﬁg%g gagég%e av&Pgthél r8&efiPre ‘Chan-
nelgpyvebi¢ omumbdes o) echangebshial edhiey haaet hetgrial being

sma@888" 2hiaRg thdMHddsane! st pe s stn@th@&g 19':-;161 multi-

base si gnal derived froman origina t anne
Chagpﬁﬁaﬁlﬁéﬁlmg@ﬂﬁaQﬂSQKﬁ¥Q%%hnbﬁbP§ OFEénh@ﬁﬁeﬂnoﬁrameSr
a ﬂﬁaﬁtrﬁledzémpfrlﬁhﬁgb%%ﬁl |191@a|vebﬁhé‘§ HERH her athﬁi‘clgﬁh@:esolu-—

nunber nnel s _of the |naI nmul t i channe
tlogrgr?d?d %as%n ngn"é"’fV%e% or%%’?ﬁ“ﬁ"e’be?nrﬁpgﬁéﬁntétlon
repteaﬁatangpalwang fammlbﬁgamahueerh@wungeaﬂmsylwﬂmaw dep-
resEhQQtleﬂdo?a%?%é¥Eé¥éﬁn6¥ HMAapag $EB§# oPf the original

esentati on representi n a wave
mUthréhﬁﬁﬂﬁét@Mqaﬁﬂdnt@ﬁ wepawﬁanapanmmetea sepeesenta-

tloﬂrhﬂbmﬁhlﬁaaan§EqQEnEEeerhﬁk@%ﬁe@ﬁ%&b nggn% i %%kae-

wave form ar anmet er representa tion inclu |ng
ter§e B¥ﬁ88 & |lﬁ)tt(ﬁlﬁ‘lﬁﬁqlé‘tt€ Ve fER30 bakboR {ervernhbppgthe
highntiméersediateohi 6E taeobampmmnboweuubhaanﬁhalaha& than

d h th
= 2T ol R TATAL 00 Yobuss: andouaherhaD.,
they atee;hqdqecmpngellngnprglemen@tlg@ea apilugad ifplyuret | upmaked
chaHR@l§eHa99ﬁBnﬁl%ﬂ%@” 6&Jﬂfﬁhf(§§§§§'9ﬂaﬂ'gﬁge b%ggme-

the interne di ate resol ution;

.dlaE%mrﬁé&léﬁéma %@qin@htammgm@rﬁ@éesfc@ommmw channel

u31ﬂ@raﬁetQh%e@ﬁeﬁh%ﬁ?ﬂwaﬁéﬁﬁﬂﬁl fﬁﬁeééﬁfnéf the selected
orr ndi ng, to_t he sele m xed cha
or1§ ﬁddﬁ@ %é@r1%1¥%ﬁﬁR?P %ct g§§ﬁﬁq nieRixed

chann@h, this object is achieved by a nethod for

generating a
In accordance with a fourth aspect of the present inven-
tien; this object is achieved by a method for generating a
wave form parameter representation of a channel of a multi-
ehannel 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
assoéiated a low resolution period being larger than the
saﬁpling period; and calculating the wave form parameter
repfesentation representing a wave form of the low resolu-
tion representation, wherein the wave form parameter calcu-
lator is adapted to generate a sequence of wave form pa-
fameters 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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wave form paraneter representation of a channel of a
mul ti channel signal represented by franmes, a frane
wOoopr42Ei8ng sanpl i ng val uesipavi ng a sanpl i ng PEYER3606/008534
the nethod com prising: deriving a | ow resol ution
representation of the channel using the sanpling
values of a frane, the lowreso lution representation
havi ng | ow resol uti on val ues havi ng associ ated a | ow
In besolrdahes IGrQltlhOda lraiftt ladpest dRREHNSH A Nhvention,
thi eri.od; and cal atug t he wave forn1§?raneter
epPREHt at Porf FEPTEBnPYng aXRRYESEBERESPDY 1RE | Bwmulti-
chanesdlwudxﬁlsegneiembmednpnmbem@setéEgM@yedéQﬁﬁbd from
p t l.gu | r a 0 generate a
e T EhafRedy e P Il Rl AR i cnannels,
th eré@&@ﬁﬂoﬁfhﬁhﬂnnmhh afuhhﬁrbs§Eusmgnabfbehag smaller
thaargid nSuMB&He%fﬁn@he@hﬂgfé bran e thﬂftieéﬁéfin&io%l%nal

d%flne g frame repetition rate.ln accordance wt
the, bapse, ﬁlgﬁﬁ cPeINg REIpndEest innfaamesn, & Hiranspjcempris-

1ng|$am@hua@e&dxnésrHﬁVﬁﬁ@“ﬁaﬁi@H 0€s38104libh, CRARN®lased on
on_a base nal deri ved fromthe

b
2 B B Ra a0 SF GREF SRAGRAGOBnd BIEGRRELA 3 wave
forphadneins inttrermmdizdre of e sdiamnidrs népréeehaselsngbala se-

lec@@&n%ﬁ§ww|ﬁ”ofh@ﬂetgﬁlQﬁngﬁ5n8 lCQﬁI S ofpdhe form
ti-channel sign the base Si elng organlfe
ParﬁﬂeFFSnﬁ§Pr83ﬁP5ﬁé1@6nﬁﬂpéudhggsénﬁﬁgwgnwal@éSlnaemm@dl—

ated i £68Rl Yd e ol bﬁ%@:dm%n & \ﬁ@ﬁ% fPéé'%P@tEﬁg@t Qower

hah€RLesen tign repre a“wave formo
%&%&iﬂéﬁ g?@§mﬁﬁ%§i¥9¥%}e%%nF§€léﬁmﬁl%P%eVPé%?édand
hlghhannhhnob tlloav ilnid Kﬂﬁnmuﬂldh§ﬂ§¢1né@ebyﬁaefiam€lrepe—
tltg@ﬁag§£§r representation including a sequence of
- interne ate wave form paraneters having a tine
resolution | ower than the high tine resolution of the

In §@BB£HQSC¥3%H€E anglﬂtﬁh35?ééeno§ EBW EggeBESQhUEBQQon,

defjned b rane repe tition rate. accorda
thlw P’HJ §CE; i?h a&%’&@e'tedofbyt He GRRREFRT | ﬁ%@ﬁ?bbﬁ Stﬁrgge me-
diunhj deiving acthsee@d thy racforButepresafdoht eofit ¥rA0e multi-

'chaﬂﬁgiughdlo 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 being organized in frames, a frame compris-
ing sampling values having a high resolution, and based on
a;WaVé form parametef representation representing a wave
form of an intermediate resolution representation of a se-

Aleéted channel of the multi-channel signal, the wave form

parameter representation including a sequence 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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havi ng stored thereon a representation of a nulti

channel audi o signal based on a base signal derived
WOf2001042108 nul ti - channel audinQ signal havi ng oRETEP20AS088534

channel s, the nunber of channels of the base signa

being small er than the nunber of channels of the

mul ti-channel signal, the base signal being organi zed

in frames, a franme conpris ing sanpling val ues havi ng
nala baghd reisoh ubaer, sagdabasediveda fuwawe droropipgireetilti-

es 0 e ti v f

chd ¥ £ §{§ﬁ§i Ha%gﬁg e Il o Y&VE agﬁglg %gg ey of

i nternedi ate resol dation representation O
Chagihifel obf thie basiet isidnaindre signahalipe whee ftdremnumber

oflﬁﬂéﬂﬁﬁfg 6EDES§GBE§bh981'ﬁ&h%qLQQaﬁn%qq%%yﬂaﬂﬁ the base
i nt.er.nedi f.orm par aneters havin

signal| BETRA PEABRLEASN h e HARES 1 | are TR BB (AOMEiF 167 ngh s am-

plrngnﬁalupsﬂﬂamﬁn@nd hkgheEebb&ﬁt@oh?“@hd”%a%@aﬂdﬂ'é"have
I.n accor dance

t
o i Eihcted KeBERaRRaH Phe Tridrp i crore dhee of
an OBP§§FmB§la§hIeveﬂObytaonEMKBpMHS&Ht&ﬂMhH) pifayar selected
or AT haigrodese f hedBRELA hh29nRa Ty ;na%t%%&n@l MaB he

I gnal based on a base si véd Troman or
Wa"nﬁj 49T RaFRITe k¢ HnBEEPRasERER bhen oingbudingamn §|e$?.uem:@ of

intriueeli sdfe chaveelfod pheakacersi MBIiMEl B SRl lediate

_ th t f gl nal
oS SIS IS o o] e ol R S Su sam i the

samprilfmgﬁm&sl,ues faxamtehd:gh'eltl S_lhggx SAM.@b | ﬂglfnléa&égﬁlh%‘ibﬁg de-
£ e 0 se r1a wave form paranete

rirho 8 SO OB DR, SO DTS S
forj ngeneeat tne raesblurabntyeprfesepmuedn abfannede ebaeing a

timer | BbH& uelGRNli et NERQRT @Al § UL Ehe 8f§€@e&é§&¥3¥10n,
andthe gﬁve form paraneter representafion inc

bf LPHht é‘PﬁB&P&t @ vRfAL $lordn bﬁ?‘hﬁ%@eﬁbahawlngwlng
theaﬂnmetmbm&dm@tQaNEEBrhﬁﬁﬁhdheQ%ﬂsowgrth@a@eug%tﬁbggrl i-

na B REROLU LR ale samhing Nalies and,Digner cha]
rate conpri sing: an upm xer

In "accordance with an eighth aspect of the present inven-
tion, this object is achieved by a transmitter or audiowre—
¢order having an encoder for generating a wave form parame-
terx representatlon of a channel of a multi-channel signal
represented by frames, a frame comprising sampling values
hav1ng a sampling period, the encoder comprising: a time
resolution 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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for generating a plurality of upm xed channel s havi ng
a tinme resolution higher than the internedi ate
woraeemi4atason; and a shaper faqr shapi ng a sel ectP€d/EP2006/008534
upm xed channel using the internedi ate waveform
paraneters of the selected origi nal channel
corresponding to the sel ected upm xed channel. In
.accordance with an eighth aspect of the present inven
tion, this object is achieved by a transm tter or
48 corde haV|n an_encoder_faor generating a .
1 LS A £ o0y N DR AT, SOEOUSL (O QEnetali 0B B on,
thiwl ebjedtnnsl asqhglearledr dyr eseme ebody offr ameei vd nfgr a3 audio
' i i MYPJ hawl er| od
plt e enco er n’pé r}g?yngﬁ&eétl ne él(g %é]‘g& ré%s%rmultl_
Ch?Qﬂehe?¥9P%@ ﬁlgﬁﬁﬂréﬁﬂﬁﬁ|Qﬂl@ebﬂées§nQQBQOMGﬁ1Wdﬁafrom

an CHAD ﬁhaysmﬁmttih%hﬁﬁﬁﬁh' RG GtAluess Ping e{ Mian-
resoﬁétlon re rese ta i on haV|n Iowreso utlon val ues

neksni as‘%B’B)P Fed nneds) u? orthiger bé§eheshgnpar eging

.smat]tﬂaafr ttears atipé i ngmbef:l od; caadnama\ber ftherndﬁrgaimlermultl—

| f | cul at
cheLI Sl Pre BFe8 Rirg i SRR e drames,
a feadpeucooprispngsesampliony whdnesn Haheinave bdgh resolu-
tlcﬁﬁr agrbie LA ubat hévﬁdaﬂfgﬁg grgﬁggggteraprsees e%aslon

wave form paraneters havin I 'me resol I on

réﬁq%ﬁ%“éltq%@ MESE Qe atrhelrsta%ﬁmedﬂg?\umlmlamon rep-

'reéﬁdﬁkﬁidﬂﬁﬁfEht$@Eeé€é@|akigﬂngf thagdely o &m%“%r#glnal

repe|t|o rate. | a%ordance th a ninth aspect
Sl ' Signnl ofhe; WAV LI eEr PataBRfeFod aRFapenta-

thretlhmilnﬁlngeﬁelaem@Me afdiintpmadigtd Hhﬁmtﬂm parame—
t
teﬂgnﬂiﬁiig;gﬂ e & e@fggéa£i %eggigkngﬂ]gw %?F aﬁmthe

n sed on a basSe Sig deriv
hl%%t%m%waﬁ%U@ogh&f trdas mganmdelrm viedrue sclzand helghent Hehan
a Ibﬁﬁﬁﬂm@fr@B@MGEEénOBeEH%egﬁgﬁrSégfﬁgmgekgﬁe%Q% Bﬁrrate,

ththan thg nunber. of channel s the ori gi na
e HARHAPD s CORRI 1SRG * b LLNF YT bai @‘%ﬁag]alrﬁyzeﬁfl ppmixed
chafnmades haviftrane thwer tesogusaop! high¥al eBsnha%hend iterme-

digyéﬂké§%fﬁﬁEon; and shaping a selected upmixed channel
using the intermediate waveform parameters of the seleéted
Qriginal . channel corresponding to the selected upmixed
channel.

In acéordance with a tenth aspect of the present invention,
th;s:bbject is achieved by a method of transmitting or au-
dio 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

qhannel 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; and 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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tion, and based on a wave form paraneter
representation representing a wave form of an
WO 20020428081 at e resol ution rep3resentati on of aPCFERWBAH08534
original channel of the original multi-channel signal,
the wave form paraneter representation including a
sequence of internediate wave form parane ters having
an internmediate tine resolution |lower than the high
lattomeisendaptiedn o gbresatpl angeaemplaras anfl hbgberfdhanpa-
tide resol.ut | ined by, a fr repetition
r(.fm?eaétéele,lg t}La[emlnrt{s%e h%ﬁ%%?%in%&%%n]e WET ng & ot LY HIE t§espiu-
tiqmprekethehaamel sngavadyges einde highelruttihem H6 ghisne t hesolu-
tidedd frddran i At effﬁlg,glfgb&glitla&g ing a selected
upm xed channel using the Interned ate waveform
paraneters of the selected original channe
In ma:ceﬁcmrwbd ' ngttﬁlﬁ) &?eltégbﬁehedtspegit?%@ Cﬁlﬁlrﬁteser{t{‘ inven-
» accqndance w ate aspect o e presen
tighy S RAiat Sy BRI ELMN @ dF BB SR Eetten hav-
ing raarfsrantsmifger and i arecsorett Nothd heramdtioct dwvidgigg an
r i ter :
S easi Ao A B S B ep s st ton

~representdtion o anne

of  gpr chanped WYL f ramEwil td fohamaedonpioshig seppésengted by

fram@djesa h@vhRg aSasPi 4 1o pﬁﬁhﬁginhh%mdhé;@m% a, sam—
1405 sl ng: .er%\én a |l ow Ttesolution representation of
PG R | ngh? hESSEhBFEF nfavanded Secrderafor tgpner-

atilngw a endl §ikdleEmneDr esepaet 5 0gnHBVbaseHOWN! 8SHald Yignal

s8I 0 SO b AL L P D o

moxggvehdnned par hhet erunteyr esénrhonoelsemesené i bgse whHhal
bein@f NBrRf1 e {104h 888! huldd rcfﬁ"&?&‘:%é‘ié 08{:' g’ﬂ%‘r Yriginal
t he ve form parameter cal culator 1's adapted to .
m“_lé:éﬁé‘:{gf’é?e& sttRAte ShewRase opiopalr dming sohgenhged in
frames® res@kaineordnpiel’s fftANs@mbl fRg ' @SQhiest iKdv g t B high
res%ﬂ?ﬁ%liiong VZ#&J%? an&i hi gher thaE a tinme resolu tion
“Sdetined by a frane répeti P8R FREE. PRYAAELE d&hF spanta-
tioa glepresentiogeet welfvet Homr eferin iimtermediate resolution
representation of a selected original channel of the origi-
nal'multi—channel signal, the wave form parameter repreéen-
tation including a sequence of intermediate wave form pa-
rameters having an intermediate time resolution lower than

the high time resolution of the sampling values and higher

’ﬁhan'a low 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 transmitting 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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tion, this object is achieved by a transm ssion system
hav ing a transmtter and a receiver, the transmtter
WOrAYi/pgien encoder for genenating a wave for mPEAYEMRG6608534
representation of a channel of a multi-channel signal
represented by franes, a frame conprising sanpling
val ues having a sampling period; and the receiver
having a decoder for gener ating a multi-channel
being psnasignalkhbasetheomumibas eo8i ghahndasi \wxd {KOMBADNginal

I nn nal havi ng one.or nore
mup‘;]ann né‘?h Bg r ale c%gﬁﬁel?\%ﬂa%t gebﬁge FigpHized in
frapgsg §neﬂnaéﬁt©@nprh@lnglnbempdf1n@hm1hhss ohatrlilag a high
res¥1 el 1Y, %&'b&géangh %r WRle £ g?asg TShD %S denta-

.organlzed I n franes, anme Conpr |
C1QM  IRRESRRA YA i Vg‘-h"@ e%%’l»‘%t@%rﬁn axmtmee@ll@he areewkution

regrysBmad e e5f raep.ié?F&Elﬁé’d | 9P & BP4 BSEM A RGL aof\’ae/ﬁe fOFIY:~
nalof | nt.er ne at e oI t| on representation of
Ak he, AR tH5iPARAMELEr represen-

tatrmrt [ lr@hh\m@eﬂlg sagrmlqudm:@ Vel eihoé pingai aget favee MASEpa-
ranteitd Qn ﬁa(\?irk’f'é‘xg i‘néggﬁ'{ ?fgt ftgﬁtge{r%%mnﬁﬁeqy{@og rr1]:han

pa raneter avi ng I'n
thq diikgh tWtﬁ%S%l'ghl©mnefrébel senpi ing Maamrmnmmlgher

thatal ales odnd iMONeE s D@Pi dn | AWl Og Y de

ra %(E%F{ra raoehtl on %ate Inhggccﬁa%cgrw Itégeecltlon
& n&%@ MRS iM% sent i nvention, this Obj ect

. is achieved by a nmethod of transmttl ng and receiving,

tn SDESRIRL 2L 0TGRS pOd Lo

enerat| ng a wave fO

EH@melthdfs @bjelati 1d1mﬁelevacgrw a epngidreiyyram hav-
1ngf faalilSQ\%,gz%nf IR TR h3ldd '?@ln'é?% %%m%%%:egra,\él ! rming

recervin

m@gpb eriod; and the net
- any &8¢t @ og‘j@né‘ieﬁflloﬂ@ -a nul ti-channel output signal

based on a base si gnal de rived from an ori gi nal
nore channels, the

" ‘ nn nal n ne or
The”ﬁ#o R oL 4 B R P na it Tt b A se-
lectrdn Ql‘rﬁe'mﬂﬁrrbef af Imlnhtnhed:lsamﬁel heighiadi MHich is repre-

sented by frames composed from sampling values hav1ng a
hlgh time resolution can be encoded with higher quallty
when ‘a wave form parameter representation representing a
wave form of an intermediate resolution representation of
the-selected channel is derived, the wave form parameter
rgpresentation including a sequence of intermediate wave
férﬁl pParameters having a time resolution lower than the
high'time resolution of the sampling values and higher than
a time resolution defined by a frame repefition 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 to 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 quality of
the reconstructed channel. On the other hand, the shaping
time scale is coarser than the time scale of the sampling
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mul ti-channel signal, the base signal being organized
in frames, a frane conprising sanpling values having a
worogo4e®sol uti on, and basedien a wave form parP&rgiP2006/008534
representation representing a wave form of an
internmedi ate resol ution representation of a sel ected
original channel of the origi nal nulti-channe
‘signal, the wave form paraneter represen tation
valued uds i iaf sseapiehc eredudireratesli at@unever f @4 a PReeded by

thd W@rﬁﬁ?&%ﬂép@%ﬁe@e&}&e time resolution | ower

than t he tinme reso |on(ﬁt%?ﬁ¥sanpling val ues
and higher than a low time resolution defined by a

A W4 FEPSE Had a I 9% ed -
e E L e P Bprb e ERL 00 BOTRG, R13ed Tgr enve
CRYMWEMBR UM DAY s 18bjdedireserred esbodimant opfuttére present

inverogiam devtang a Bieesam Soeen gt  muhSArbURR Nk imeters
whﬁémmygenh er%prn1n any of the above methods. "The
pr esent i %&%l%ﬂ?ié&%a§§§eaﬁt heP¥ i RBengS Al awithin a
sampdliagt epechedinelSiotea the t sighabneltreingtdl i BAghly re-
1atelpr s d_from_sanpling val ues
oD, SO N OO SOMERS ol 011 Rl il Shonan
SEOENGHEr PRFAMetPIMds dhenafdrer m paridrest @hoice for imple-
menté@pige saifalldgd) SRRPERGNt TRY HMAUS 1f Oéff%xé’é% agtrepgg{]e pa-

__intermedi ate resol ution representat]on he "se
ramgh S ReN T LR | SBATPHRo thay ETRG AU Rt Bhe squared am-
plitegeeséneat the ienelrayi of ahsegugnea .of i nternedi ate

- .wave form paraneters having a tine resol ution |ower

. than the high time resolution of the sanpling val ues
Theaﬁaeﬁegﬁeﬂnmmi@m arimsr €oul prriovdddek acthebhaniftma® re-
coveepalid | : i WRV Q4 et gr ;

- re'resentaIFgﬁgmf ﬁ€%ﬁ% ?ﬁ%@?ﬁ%ﬁ?é@@efggd?u?%gﬂ tgpppEal
TR GYsRBfe thUse&ERoVRGECthE EHAAnSensetionr pdvdspatial

di:sthabnelﬁohavbag i _Siisglmaé1h@<nivxfzdI Wy Cl p58 Eﬁpilgééeog\?kﬂﬂfa%s.
-t t rigin Cchannel . e t'ime scale on I ch
A“A}H§°§%§§%n§i4%;ﬁ&%é%ﬁhﬁ?i%?f??ﬁﬁ thenirREoVere rendeeing
performance is achieved without an unacceptably high in-
crease iq transmitted control information (surround side
information). h

The present invention described in the subsequent para-
graphs primarily relates to multi-channel reconstruction of
audio-signals based on an available down-mix signal and ad-
ditional control data. Spatial parameters are extracted on
the_edcoder side representing the multi-channel character-
istics with respect to a (given) down-mix of the original
¢hannels. The down mix signal and the spatial representa-
tion is used in a decoder to recreate a closely resembling
répreSentation 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 invention is applicable in systems where a~back&ards—
compatible down-mix signal 1is desirable, such as stereo
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of a franmew se processing, thus enhancing the quality

of the reconstructed channel. On the other hand, the
wodeqsi4ayst i me scale is coarggr than the tinme PCAIRP2eH6/008534

t he sanplingval ues, significantly reducing the anount

of data needed by the wave form paraneter

representation. A waveform paraneter representation

bei ng suited for envel ope shaping may in a preferred
digandaddirz@iio eratdmwﬁmﬂt(nmenm Fa teantidie) rdxdighalte. ),
butstre th neas# e aneters which is indicating the

stHa gth of YEHE™S] % v TR TS ¥aRBI CAEPREE FEPISSAEa-
tionmheoKi ghal mstineingthanrse lhi ghyyate |Iat echd ofbb2owing para—
graRfist R ol QSR Pln ey 34 902 doliBE I8! 9L 3! A Ra-

rreter oreasu oicé for
tloﬁeh’tlltﬁlgneﬁ@@l NREGS Wrr@gmdrmldm @rt@Ind@rghaIItstgtO@rsgmth—

outp%dyi efgal tf Qs P! ﬁi%béﬁﬁg'ﬁygﬁlﬁrotﬁg multi-
amplitude, i.e. the energy of the sig uh

chaaﬂgﬁ ARG & %ﬂgzﬂ¥ﬁ$?qﬁ'pﬁ%vf%Fn@xﬁmﬁééhﬁh?sﬁﬂﬁé pen-
tionederbble.si gnal s spatial distribution on a high
t enpor al granularity and thus recover the ful
sensation of "spatial distribution”™ as it is relevant
Theepgeﬁemtzﬂﬂﬁ@ﬂk&pmn{ﬁwbssedmonnpbetﬁnﬂlswdagcandshd@ma—
tloh§ .that the inproved rendering perfornmance is achieved
"W t hout an unacceptably high in crease in transnitted
- control information (surround side information) . The

o pr esenbptmmamt p@&e@@&%&b@@dua hhﬁliwse%eﬂfpm Surround
.paraﬁéﬁghs pr garlgﬁ rel a ﬁo mul tlachanne
redd ﬁ&?.éﬁ gf FYgto gﬁ& ¥ BES¥AISnMgANSy APFaBpECL-

 dowmelatios giait arbsadbdi abaealtocmm@nmésmze?»pame akig-

R h er sj d
P e AL R B 'Ban dr s “éfpazat, ppanu-
redps&EYto a (given) down-nix of the origina

channel's. The down mi x signal and the spatia
esenta tion %5 used in.a decoder to recreate a

re
',,clgééfynggéﬁﬁFi e EpPBESEAESLPBNOET SHRECBRAgPRde infor-
- muinétiohameelresiemtdngbythe spatial distribution (channel

anvelopes) of the multi-channel signal.

¢ . In order to minimize the required bit rate for a
“transmission of the individual temporal channel enve-
lopes, this information is coded in a normalized and
related fashion relative to the envelope of the down
mix signal. An additional entropy-coding step follows
Lto 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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means of distributing a conbination of the down-m x
signal and a decorrel ated version of the sane to the
wochereies bei ng reconstructeds The inventi on iPST/EP2006/008534
applicable in systens where a backwardsconpati bl e
down-m x signal is desirable, such as stereodigital
radi o transm ssion (DAB, XM satellite radio, etc. ),
but also in systens that require very conpact
r epresebheidn ospaftibhe proddsHhanBy @@ of NdtBSrrela-
folég 'ngegﬁﬁa géaphs Lhe present 1nvention is
described Tn e 3p3?%¥ tion within the MPEG surround
audi o standard. It goes with out saying that it is
Th&l S § gaplee W thign r I ti. channel audio . .
h%o%?ﬁgggéhégergrg gg'éh o e&:‘(%%ﬁ)lpgu FHEPRSE Frih ¥ opRtied in
bothy ke shrchprabepnd| thentine demaisedheneihethel fnplagen-
tatihsi derend | 998t r&or | pLu dj :
%géEG :‘éﬁlr?r%@r%iﬁmfei’@ﬁfg & ULy, ap &:?m%%%atlonal

Coéﬁﬁﬂitg’ an und synthesis stage nus
?/’“p Yvi de neans for decorrelation, but also be able

to re-synthesize the sig nal's spatial distribution on
In Srid NGl STRL ularity. This requires the _
T ansm s‘g onérgﬁl‘ (g%??qb%r%r%?%‘ét i HEET e PR P r 3t eSked | plyan-
ne} ef sparhitidrbennblt sdgnadhasneleparssinees )byfa theramet -
ridWdpradanet i $i 088kcrih g Wil 28 Lhe
hreu?red bit rate ?p?réﬁt? ngﬁéségg%hgpﬁlé?i%hﬁ\ﬁ?ﬁﬂﬁel'
WheTsidor BPe cFRdRee lenbel spesesentedi miyor finenes iof comtenling
valivesa morived | 2 eHigRdsaRpat A Eaﬁaboﬂ.%9|%UH§$q(¥£JEEreso—
lu€¥§§ﬂc¥§éof t he down nbx,3|gnalu An addi ti orma
A Qn'Fopy-ccﬁﬁYﬁféR%pl?o PR f6tinrehes tdeudennnrad tevo-
lutrigire afeqiie eenéngyt beneavredopn thanylaswied!): wHdtein the
envaq! ance WLt s infornation, the,MPEG Surroynd

deggﬁgr sha%%sg%%?k fﬁ%p Fggcﬁgghdatﬁém8i9¥€%ﬁ§v feprre=-
sponding to the frame length. In the present invention, the
time slice for which a single parameter represents the en-
velope is decreased with respect to the time scale defined
by ‘a frame, i.e. this time slice is an intermediate time
interval being longer than the sampling interval and
shorter than the frame length. To achieve this, a interme-
diate resolution representation of the selected channel is

'Qomputed that describes a frame with reduced temporal reso-

lutiqn 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-

gentation 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 resolution 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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(or the conbined direct/diffuse sound) such that it
mat ches the tenporal target envel ope. This enables the
woi200z@endent control of the ighdividual channelPCERP2006/008534
| opes and recreates the perception of spatial distri
bution at a fine tenporal granularity, which closely
‘resenbles the original (rather than frame-based,
- lowesolution spatial processing by neans of
intecar rehmibéon dfechbhfues frdgilencylNBaRAkNCidd ¢h Ofrequency
[ nvel g [ can _be appljied in poth the
ba B kPR R B R Mo @ THEPH R cshues that
degerilm ihet Hergeel abvdbohionf edt utieé sslign@l within the
se FOORUY ated, g bexit Yis ne odi nent of th _
resent i nvent| g_n aségl evf:)f%aﬁ %hatﬁ%g? o]fesagiutlon that is
Smad ] -teahnere stiral resotebi e enf etheysamphingeraties.
representation describing the envel ope of the channel,
wherein the chapnel is represented by franes of
The SRR T VARG 1R RF SSHR L RERRI I 0 +ai Ehe  foltar bank
don igh hasrear aambkut iodn grem fem/@h Ry d $. Ted ngmggé%gﬁgat ion
£i t e ution of the energy contained in
,lﬁe&gﬁﬁn%ﬁ% 3%1%%%‘?%“? hSodhg) o‘sp“é“?’%egyp?c%w yhe present
InvSidredcdmrbe impéenantedalfuddyr dapondidyy danpdeible to
exifstamRy | ARt cdPiddesPLESERT | nt,i.0 e line slice..
A 4xn ich.a sing}eapgraﬁetef %g%ﬁeégnﬁgqﬁkaﬁFQﬂﬂ paadio
COGINYte ST rtdip et i acheradurt svalof dafé neshyral
re sa Mutdom, | is _eprblkmaeal rflht&lma:iﬁ.dasl]ﬂf‘l bt %'éfddﬁf-géﬂégiing
- r.\ i,n er a e, sanpling I nterval an
propisFiEY ot i i Hllg@nd 7o MR B 2 @pectrun
canj mwa@mm imorch elpmalgeniogtpimtgifortﬂefcomplexity
in S9leect t.hat, descri bes a frane
“With reducegggghpgﬁgggggg%ﬁgkf%h %%%p§%%8 BBmPHQ' A fur-
th_?-Feﬁﬂ_‘(ﬁ"f"cﬁQ%réﬁ ddathythheisumptivg parareptersay Thaly be
appatieal ope Frelguenesl eshLds Channehe | $ AUt B 8HaMLED that
neeing tlng resol ytion of the | ow resol ution repre .
eede iP5t SORPIRIC fr ZOBh & REISRPtNATd duaddityaped nthef view.
tenporal
In a further preferred embodiment of the present invention
a waveform parameter representation of a selected chaﬁnel
is Qerived describing a ratio between the envelope of the
S§19CFed channel and the envelope of a down-mix signal de-
rivgd on the encoder side. Deriving the waveform parameter

representation based on a differential or relative estimate

_Qf”thé envelopes has the major advantage of further reduc-

ingfthé bit rate demanded by the waveform parameter repre-
séntation. In a further preferred embodiment the so-derived
waveform parameter representation is quantized to further
rédgce the bit rate needed by the waveform parameter repre-
sentation. 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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resolution of the |ower resolution representation and,

on the other hand, decreases the anount of data and
WOL2007/&em8u t ati onal conpl exilBy that i s needed PEAYRPRO®H08534

to a shaping in the tinme domain. In a preferred

enbodi nent of the present invention the internediate

resol ution representation of the selected chan nel is

provided by a filter bank that derives a downsanpl ed
ginnttﬁméamdrtb@mes@héabhemgyf1Bh@nﬁﬂaﬂahmy(ﬁ&ﬁ&&ﬂatddlas

h | _
the SFaidted! ST e PUEEIABLLAY, BAEaRENRRan adtaihing the
Se#@%ﬁﬁﬂﬂﬁﬂﬁﬂﬂﬁ%} bei ng represented by a nunber of

sanpling values that describe the tenporal evol ution

I of the signal within the selected frequency band with
n &t '%‘%&%9%%%@@ Shadresenthanvent k9methe inven-

tlweesaad)mktepm of tdalsam | 0w abBESm PaganeRldrCatd e fdnta-
bank domain has a

h ent |nv ntion.in the filter
eid R & AR AR PR A R R AT G AT han Of a
Sehﬁﬂﬂedrﬁmdnmlshange¢owﬂupsmm&wmschan&eltbedmbesa@hal is

| n | fu
i MR £97 88 RLETREEtn Ut BENIBEES g5rjvino of
theyprs eqmabiaie a{@l%l'e*émrhgremesﬁetam(en che bequghdeved

by rcﬁﬂhmtﬁm; afhd hescg@arp@a)a' avESH é'tbP”ehérB?O\éhﬂe@f num-
ber naglcalhg H% own- sa gro efiies of the
fl? eFOBERRYGA a%ﬂﬁ&i%HQKW% u%Ssp Q€r ifAkkaten of the

jnumbﬁplanénbedswchhummﬂbdmpmin@OﬁamhéblGﬂﬁxﬂﬁogﬁée@dékaged

'.alllfoula’rst Q.%ef‘}én \e/eglrﬁj% ?I?ehrni N et%‘%v%ﬁ'?‘favé.eéf?ib‘gﬁf’nnﬁ’? the

enV@ﬁPPeb§hﬂﬂﬂHQxPr©C¢$@quéncp;nndxfxﬁatimnsefethedprev1—
ousQ@am%ﬂcﬂfBEdn&ﬁgoabﬁeﬁbaghﬁ Ew%gfiﬁﬁﬁﬁegggﬁhlng value

g#%%ﬁ %%g g Vi ew. urthe erre
¢ fiﬁ»élmlegerﬂf |%nvamfgrm/apér@mﬁter repre-
senpamamatefut&hé&saﬁb&bb@ﬁn@ft&eS%bﬁ@h%@t@%@%ﬁebohilex1ty
derived describing a ratio between the envel ope of the
sel ected channel and the envel ope of a down-m x signa

_ In’ gefursbesn embodémendeofsitte, pDeisienitnd niviea td@ne ftlemde ri v-

1ngpQﬁ?n€ﬁ§rshap1ng parameters is performed with compara-
tively low computational complexity in the frequency domain
whereln the actual shaping, i.e. the application of the
shaping parameters is performed in the time domain.

Iﬁ_a'further embodiment of the present invention the enve-
lopé_shaping is applied only on those portions of the se-
lécted channel that do require an envelope shaping with
high'temporal resolution.

The present 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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ot Rl Byﬁehegazeﬁ Uﬂ% RECY

representation based on a differential or relative
estimate of the envel opes has the nmj or advant age of

WOF200/632108r educ i ng the bit pate demanded by t RET/EP2006/008534
wavef orm paraneter repre sentation. In a further
preferred enbodi nent the so-derived waveform paraneter
representation is quantized to further reduce the bit
rate needed by the waveform paranmeter repre sentation.

. ItOniﬁlmddﬁﬂaﬁﬂiimﬁméaédvﬂmt§Q§@ﬂ§ltQuﬁﬂ@'%1@@ informa-

ent.r.o ng to uant zed ters for savi.n
no&94§Q c% v}? LRX 7?% Igsggbgyﬁnfgpﬁatﬁﬂ?tﬁ ous
a ﬁamm@maq&nﬂﬁﬂaﬁxbmﬂﬁﬁmpeﬁmndmé tbevprgseptipact coding
| Npgntinan e 19e i JRdadapet ers are based on energy

measures de scrlblng the energy contained in the
sel ected channel for agiven tinme portion. The energy
. |SﬂWéﬁdvéﬂﬁbﬂ(Eﬁﬁukatédné%hkth§qP@f€ﬁe§H8}QfrEHﬁced by

Iln anet ers, descri bing the sel ected_channel
%ﬂpgﬁ e APGRAREN T LGNSIHE SPYSdRPSiSnPBlYi dephdt is

- i nmctepmaamycelretce@fsad@rl Tihieg pao\p?\s@fcmsmnma&aw ®he en-
. re [ ed,on_a.internediate tion
reg%gé g%%o%Qo%%E %élgg dtggglo @ﬁgnﬁgl%gﬁ%
nultl-channel audio signal is inplemented in the tine
ThedARidht itRe E&EtbEEICHRT by nG H§1'5§e5g?8 at%nvelope
resol uti on representatlon can | eved
shapiag( eggarsd®l lavirarel orb %w@#@@aghh¢@fwathyﬁ1§bﬁ §pllow—
1ngcpasaguhpme sanpl i ng values. The variation of the
“ nunber of consecutive sanpling val ues which are
. -averaged al |l ows conveni ent adjustnent of the tinme
Thereggﬂaﬂlenveﬂopbeshapehgpeeshapesgtpeobesadbbndaenvelope
¥%,,d [ i_ment
. only éever gﬁ98H sgﬁgggg?gr%?%ggenlng and
reSBéPFOEn@foﬁaﬁheowﬁpétoﬁ paedneséngr ppremsémiat bopnadband
envelbbBesideci aasifatiBA 6OARHIALLHORA! tAANBL XLt Yeah @
further embodi ment of the present invention the 3er|v
,'|ng of the shaping paraneters is perforned wth
Forcthparashapdng lpowceesputtat iansd 1 qegl €Ki thei AovhRix and

hel IRAPRCYHARE]s are extracted. To obtain these enve-
lopes, the energies for each parameter band and each slot
are calculated. Subsequently, a spectral whitening opera-

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

parameter bands is equal. Finally, the broadband envelope
is obtained by summing and normalizing the weighted ener-
gieszf all parameter bands and a long term averaged energy
isAdbfained 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
the diffuse sound portion of each output channel. There-
fore, the envelopes of the transmitted down mix and the re-
spective output channel are extracted as described above.
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wherein the actual shaping, i.e. the application of

the shaping paraneters is perforned in the tine
WO0H42108I N a further enbodipment of the presemCT/EP2006/008534

i nvention the enve | ope shaping is applied only on

t hose portions of the se | ected channel that do

requi re an envel ope shaping with high tenpora

-resol ution. The present invention described in the

TheprgRyii D Usu 1PRs ail afisn yw&adﬁlédnao}f Oéémrng A AL BESSHF the
ex%gg% %gqut of . spgtla sound u3§|ty of " dense

rans Wy RS SRYGHORE ABAI &ike sitdinated \qitdtc (gnve-
logﬁﬂwighc%hebenuehspderadlmowaﬂueaser&h@ﬁakiedaﬂm/the bit
sty@gerate increase in spatial audio side inforna tion

rate (approximately 5 kbit/s for continuous
transm ssion of envel opes) due to very conpact coding

Théﬁpﬁ&ﬁbéﬁﬁﬂﬁﬂﬁéﬂéﬁéosﬁgﬁiﬁﬁ togmeugegr%;ﬁtQﬁEeHat%de in-
c

m ght be furthernore reduced encoder
formation & LIANFERdgES ot FRhdd qtsqqeqmy- Jtial bit rate

denmrcbsfsaa:r thel ke v lipes e ey NitrdPo rada tifth e VISl QR& Bid Tabie

t e t takes care of The inventive
@E%cep1&£éﬂFg% ScT PRyt ag ﬁﬁpﬁed SeMrEPo g dFady enve-
lopgn@ idliealiin fohrmattliyyride sunmari zed within the foll ow ing
par agr aphs: The gui ded envel ope shaping restores the
br oadband envel ope of the synthesized out put signal by
envel ope flattening and reshapi ng of each out put

TabhénneF ESitAGhabeln Bl ivrat b £ead kAR 18P sqRR §h%%rmatlon

i nfornmation-—contained in the hit stréeam For
réshap ngdmthﬁéthbhe envelipas rift dd1e i« X fand the

out put | channel,s € _Eextract gbtar T thes nve

Iopes,—éﬁgggﬁgpgggsgﬂéﬁﬂgarquﬂ' S band_and| each
- slot afBntabpyl abddngSubsequentd kpia sectr al
" whitening opera tion is perforned, fn which the energy

val'ues of each paraneter band are wei ghted, so that

As shatest fefars gyhef galided temporal envelope shaping ad-
dresses issues that are orthogonal to those addressed by

TES or TP: While the proposed guided temporal envelope
shaping aims at improving spatial distribution of transient
events, the TES and the TP tool is functional to shape the
Qiffuse 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-
tlmal performance, guided temporal envelope shaping is per-
formed before application of TES or TP in the decoder tool
chaln. Furthermore the TES and the TP tools are slightly
adaptéd in their configuration to seamlessly integrate with
tbe proposed tool: Basically, the signal used to derive the
target'envelope in TES or TP processing is changed from us-
ing 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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parameter bands is equal. Finally, the broadband
envel ope i s obtained by summ ng and normalizing the
womeighe®d ener gies of all paraneter bands and®Ca/HPasng/008534
termaveraged energy is obtained by |ow pass filtering
with a long tinme constant. The envel ope reshapi ng
process perforns flattening and re shaping of the
‘output channel's towards the target envelope, by
onec hlaaul audtmgxdasnath@p;ﬂwiqtgomagajtw off theoTRATEitoRAt since

f ti a ut put channel
it Sbiafefls’ e JEURBORAL' hibind TRRRAMRSh GRandnd or
Proped th@¢b1%©e&ﬁ vér@msp@ntch@mts arax exsttgaeﬂed a@n the
oth@%s%th?dﬁﬂéﬂﬁbéﬁ“% {&&yfﬂﬁe'éréﬂsﬂlggiéh”SQ ?Xde in-

I ng ‘the ratio.of the extracted down mi X enve
f°f5‘ﬁglf>ﬁe Lot THAR Mt PRAPERY ePFopes &t t Hhihe éﬁ@elr@ﬁ@llred
avetraieo saaieJGSnlfbajﬁS’ﬁ%bhed)lltn e bifkast rfﬁtﬁ‘{BltT/l'!ﬁ 5or rﬁ:on-

osed vel ope _sha ol , uses quanti,ze ide i
tlngggfgratlon Rhs rﬁ'lg’ﬂ'p qtoﬁ'g bt§ SEFPRTAtENE Lot LPWhi the
galﬂaﬁ@ldewan@ptoalthgu@hyeyops S$ﬂ@nifﬁcmmﬂtl@@m3Equently,
thelh%%e@ddﬁégﬂﬂf%;kf SAUR Ngs 44y 1, kb §8Hp£5n$a%?%§fs ing

step quantize ope si de |nforma 1 on)
TP/RES| hQds hi IRattdef c3ers® ePép&keasicdad ntonputabiomal com-

ple&iﬂyeQaEﬁEQrQo%hQhQde%@1&@”&8&ﬁkagﬁiﬁb°R?gﬁhaﬂhﬁg qual-
esses, i.ssues t %t are orthogonal

ltyadgpss§8@b69a¥E§n piTphe\fewWd Yt RECPPSEEs £8N§aPEeyith TES
is. aeppefakredvebepatibapmbgealHS at bﬁﬁé@vtagcéﬁéhtﬁklonal

t nL eyents, the

comP1SKiE 01 40 oy 8T BOERY EHET. Yanid (re ThAnGaeAvarEiens
requpradt ATt ﬁbedﬁyvehvebopetrﬁbuspnf andarlalsgbpdmgl bhya per
fraﬂ@pbh§§5'0Wh§@@néfh@rsaaggngkgéhtgﬂ %%egggan? of time

sed tool with
lntgfﬁgf Bethdrmihee, %&HQﬁuP%Q#nﬂﬁ@ﬁl%hveT%%eCQhabengtYs15

deppndeﬁbrmmiﬁKéOfﬁaﬂéDhb@@MNﬂh§fw§f§ 8 on i #hd N§ampling

ereffER0S. bedlnthy b Fub0CimRCe, (1 Do and the TP
Pllgﬂamaé%qul dtdedr KHe ,witle described algorithm requires
approx1mately 105.000 operations per second (OPS) for the
envelope extraction for one channel and 330.000 OPS for the
reshaping of one channel. As one envelope extraction is re-
qu1red per down-mix channel and one reshaping operation is
requlred for each output channel, this results in a total
complexity of 1.76 MOPS for a 5-1-5 configuration, i.e. a
configuration where 5 channels of a multi-channel audio
signal are represented by a monophonic down-mix signal and
1.86"MOPS 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:



10

15

20

25

30

35

t he proposed tool: Basically, the signal used to
derive the target envelope in TES or TP processing is
wocherigethsf rom us i ng the dopg m x signal towaPdg/EPRD0s¢08534
t he reshaped individ ual channel up m x signals. As
al ready nentioned above, a big advantage of the inven
tive concept is its possibility to be placed within
t he MPEG surround codi ng schenme. The inventive concept
Fign I heone hand extstwes the ihwegitiieralddopdelr;t he TP/ TES
tool since it inplenents the tenporal shaping
_mechani sm needed for proper handling of transient
Figvehts or signal sshowst he dniventhaned enidoeletrool
requires the transm ssion of side information to guide
. the shaping process. Wiile the required average side
Flgsyt c?larrsﬁf}%rgt’hbi t r&hev( @a.tablei assigningodiditeroland in-
envel ope transnisgieels b¥ GQOMMAd Y8l dOWardh& Jaldrre-
i n concept ual quallt% i,S S|gn fi cant. Consequently,
the new concept i SPRPEpBIedURE28A 4AdiceSr to the
existing TP/TES tools. In the sense of keeping
. £onput ati onal co | exi t her | ow_whi.l e still
Pl aint ai n ng hi ghmgﬁéﬁ%é %’a a?‘}etr{y?rﬁ hat cv:\%rh?i%ﬁ&fefl&n dcoding
the newly proposegopbiagupatidonh;TES is a preferred
"operation node. A s it cones to conputationa
F.-co%plexity, it may be noted that some of the .
F19%alcul ations requPPeYSt ér FAEnchvarbpre etddysticatiagd the
reshaping on a pebatkagedbasdsmpativel KiPes akBe inven-
execut ed by sl ot %L.e. ating interval wthin the
“ filter bank domai Ve FRBCEB lexity is dependent on
- -~the frame length as well as on the sanpling frequency.
igAsgum ng a franme h _of |.ot Lin
F;gfa?e ofg44.1 KHE,%?ﬁQEQéggﬁﬁﬁgﬁnglé%ﬁ??ﬂﬁ{éggg?Fe%elGCt—
appr oxi mat el y 105?090db§§¢§?DbngopgiggeebhdnéCPS) for
the envel ope extraction for one channel and 330. 000
~:.OPS for the reshapj ng of one channel. A s one envel ope
F;géX§raction isre gb?gﬁd Fer RGKYRTIScRaAR_FiBka oseding
"~ reshapi ng oper ati soheémefequired for each out put
“ channel, this results in a total

Fig. 7b illustrates different quantization
schemes;
Fig. 8 further illustrates the backwards-

compatible coding scheme;

Eig.'g 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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conplexity of 1.76 MOPS for a 5-1-5 configuration,

i.e. a configuration where 5 channels of a
wonveuisannel audi o si gnal 2are represent ed byCa/EP2006/008534
nonophoni ¢ down-m x signal and 1.86 MOPS for the 5-2-5

configuration utilizing a stereo down-m x signal .

Brief description of the drawings Preferred

enbodi ments of the present invention are subse quently
Figdedé@ri bed by ref eshomg tant hemvendioged rdcadvegs, or audio

wherein:Fig. 1 sh Uy gg,inventive decoder; Fig. 2

shows an inventiv eXcoder; Figs. 3a and 3b show a

tabl e assigning filter band in dices of a hybrid

Fidl.i litger bank to coghe,spandiingesil _%ﬂa@@ng@s%‘ioﬁ Qsa/s%em,-

shows paraneters of different decoding configurations;
Fig. 5 shows a co@Pfg scheme illustrating the
backwards conpatibility of the inven tive concept;
.- Fig., 6 shows paranpeter conpnfigurations select ing |,
Flgdi?‘flerent con?iguEE§P8ﬁ§?g?FgPr?%ﬁmﬁﬁFatlme dottain tem-
backwar ds- conpat i pbeatodhagiaghene; Fig. 7b
ilTustrates different quantization schenmes; Fig. 8
further illustrates the backwardsconpati bl e codi ng
‘schene; Fig. 9 shows a Huffrman codebook used for an

ef f i ple@Bli 1ol iR YN JH Hrek ShAMemddBXRIMRIse for

a channel configu rati = sig
. nal;
Fig. '1 shows an inventive decoder 40 having an upmixer 42
and.a shaper 44.

'Thé decoder 40 receives as an input a base signal 46 de-

rivedrfrom 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
chapnels 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
ié'haﬁing a lower time resolution than the time resolution
of the sampling values. The shaper 44 is receiving the up-
mix 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 Sf the
corresponding original channel within a tolerance range,
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Fig. 11 shows an inventive transnitter or audio _
recorder; Fig. 12 shows an inventive receiver or audio
WOoe@e108F g. 13 shows an ipwentive transmn ssiPEA/EP2006/008534
system and Fig. 14 illustrates prior art time donain

tem poral shaping. Detail ed description of preferred
embodi nents Fig. 1 shows an inventive decoder 40
- having an upm xer 42 and. a shaper 44. The decoder 40
whémaai Vifife atsined) xte’lswlutﬁld}ﬁsﬁs GORH B e I Med Eémmon
|naI It|-chann nal, the base sig nal having
one o"fa rﬁ)ng; %m’% LESHEHer of channel s
of the base signal is Iomer thanhthe Funber of The
an s hheeord g channe
Th&g} Eﬁ%oegggépges<gg g@%on %eguﬂ“%Iva f8$ ndl°c8h be
Sh%ﬂﬁ@nﬂ#%h 3 cbibBeenearivhian thptedenthiighpea wiram ftdremtime

reéﬁldtldwvaéﬁQhédtQﬁﬁ Eﬁ@r%§%ﬂé§'BU%Qalﬂnghﬁ§tsgse sig-

h |, wherein the wave form paramet
nal] r4p6? eggh?lg‘%? nn§48tp§elsﬁl‘?lt&@llngr%@lsfe@a@ﬁé‘el@f Qbve fosaan-—
stmmtm&targau&ﬂaﬁ@ggaafaHEeé@Sﬁitlhl an ftJ.'ﬂx%tr 'ttﬁ%n{tﬁé)\a&r%gl dahu-
ues a
Lt 0 R AT RE, B3R LG R B s, qvan
1ty3|cgqm|bea,eenham@edjpmt xehe 4805t génar amang dmcuedisd SFabit
rat"éeldu%o tld ARt RRRASR 3 qjam or W rr ntlgec Mg . 50
A

is a lowresolution estlnate réeprese
sel ected original channel of the orlglna

Figmul2t |smiwmﬁ{h ﬁutgér}ai%waéntéd«?ﬁ;/sgghgyhgﬁgé iR resolu-
I e resol utl
eadpeiiRdid et 1) 8, (Vi neranstep cPLoatea 64.

The50ercode heb6aies fpeoe patmgreaer APt adi @hah®edS of a

et e Sy EPRRES BFC T b Entpaicphiredhe

frames comprlslng sampling values 68a to 68g, each sampling
value representing a first sampling period. The time reso-

lution decreaser 62 is deriving a low-resolution represen-

tétidﬁ 70 of the channel in which a frame is having low-
resolution values 72a to 72d that are associated to a low—
resolutlon period being larger than the sampling period.

The -wave form parameter calculator 64 receives the low
resolutlon representation 70 as input and calculates wave
form parameters 74, wherein the wave form parameters 74 are

‘having a time resolution lower than the time resolution of

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

The Weveform parameters 74 are preferably depending on the

‘amplitude'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
contalned within the channel in a low-resolution period. In
a preferred embodiment, the waveform parameters are derived
such that an energy measure contained in the waveform pa-
rameters 74 is derived relative to a reference energy meas-
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channel 52 is adjusted to fit the envel ope of the
correspondi ng original channel within a tol erance
Woradme2wiserein the time respgution i s given byCTirRP20G6r088534
resol ution of the wave form paraneter representation.
Thus, the envel ope of the shaped up-m xed channel can
be shaped with a tine resolution that is higher than
the tine resolution defined by the frames building the
urebasatsiig @RIfided Byekeidowa-rilke siaialalddgradiest Hybthieoin-
v %t a req n_sh&yg} d skgpal isd%uaranteed with a finer
N dNSo P Sgr ENG e AP Y Rat 5y Tdi'ng the frames and the
- perceptional quality can be enhanced at the cost of a
TheS T ATIRAS & ATl LifALS e LonbBBERKCLhe! Montext of
par anmet . Fig. ows

er representation an I nventive

an MPESdsrumruEl i A Ee tepeodesol s deeardbedeasemoge sefail

withiWAVELOr FolabaTRGe 'p L SR £684.ouk8 RNCEHE! BFeintive

., receiving as an input a channel of a multi-channe

idegSynal that is represented by frames 66, the franes
“conprising sanpling values 68a to 68g, each sanpling

val ue .repr.esentd a.irst .samlin eri.qq.. The ti
they 3pTARGR G dhes st R e e e Bhand.
domadpr esferd aprdnr7@ref MBES cdraewddr i Aunhheh anflexddnes the
i WIESG) ML PSP d at; : _
aéf’laag\ség ig:é\)i‘,1 %d to ﬁfgy\/}ﬁ] eés/%\l‘ ut i o%g%ééfoégbté%‘%gapg%ggrl Vte hacr? n
CePtth & Os RFPIOIN § Lbe COSd NITISEDRERS -f or m par anet er

.calculator 64 receives the |ow resolution

They PESRTRT o LPH S o FOPheeAn e ROPReD o ARETERL FRogREes

thehbrioagbantd ma viedopleu toifo i hieo sy tihiear Atk citpmt signal. It
Lyt i : L i
conb£390 ks R B G UGR 2 Ea L A0S IRt ctove

 flagseningeand s eskaping epfbithedahdinfitng(@y)k hand the dif-
fus@lp! (ke Fidhe charg¢bnVi bhi s | BRLBAL! | Obsiedl Nedor

by .the |owresplution period. In a preferred )
Stegtiagi et | r?ﬁga%%f Samhapatatst e‘?%g#ib%ﬁ% 8B¥ELPBEnGide
infoltmaedengycdrtatinesd in the bit stream is used. The side

information consists of ratios (envRatio) relating the
transmitted downmix signals envelope to the original iﬁput
chanhel signals envelope.

Aéithé‘envelope shaping process employs an envelope extrac-
tibn operation on different signals, the envelope extrac-
ti@n:process shall first be described in more detail. It is
to be noted that within the MPEG coding scheme the channels
are ..manipulated 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 frequency
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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contained wthin the channel in a | owresolution

period. In a preferred enbodi nent, the waveform
WOopRadHmetesr s are derived such7t hat an ener gy nP&IEP2006/008534

contained in the waveform pa raneters 74 is derived

relative to a reference energy neasure that is defined

by a down-m x signal derived by the in ventive

mul ti - channel audi o encoder. The application of the

£ reiqmeeyatyi \tﬁlrﬁi:mczﬁptt}h@ fhestoft exerbhn&N 1MPEGeswermda fi-
scribed in %e detail withint

d
nlt%u%re\ﬂ SHty ar agl} %ﬁ‘é%{% 6aPrFRED ﬁElPWeﬁlhla\Fe ghfe noted
k 1ﬁh¢@p|¢lqld@lwmq; efa ndgr aphentliny e tdenc epirds t ach h_:mrame-

ters@mcﬁl nesg?hghé)‘ﬁe a3 BELRY 425N CIYECFI% eggader, é’rhpgﬁrld

un er advant ageous backwar ds conpati
inventive con cept to prior art coding schenes.
The present invention (guided envel ope shapi ng)

ridEstares hg brgpdband envel ope of the synthesjzed
1980t pdt A1YndP. SPPYcAmpFrRLe ésﬁB&PﬁQ%EQMﬁnQUBP%Eeﬁéréﬂ‘
rameglelroethdy eovehepecdtmddpondih@niybesdapargmet etrld€ The

Lr ) e dif fuse (we sjigna or on of
nybfil a0 LT Sofhpn, AR Hatt SBRapRRGBb B the
tabégr mrﬁ@ b‘l'ﬂ@%ldbaﬁéceﬁveﬂowmmﬁlamfbathm oms given in
oneCO@fa't'E%d E81LRRs DB a SIS LaRDLS UBRD. 5 ﬁ% rg:l on of col-

e

B ormati gn_consists of ratios eana ating
umny $2asR¥ t 84PdobhmoePenGHAds @ma operemetar B | godea:'rype)
thatnfuidichareeltwd def Se LdWel 958sihBet BBnERAYEEREons of an

MPE%h%B 88%rg%3§ 1rggﬁloys an envel ope extrac tion

oper &t signals, the envel ope extrac
tion process shall first be described in nore detai

It !LE 'fﬁﬁ'i:ﬂel}e tBOB%d ntol%%td Whtab;' %ht hga'}ép%%t%(}dl Sg)cﬁl}%r{%d to

annel s are mani re resent
a C&éPWéd e @nﬁﬂﬁaaﬁduinea ﬁnﬁme vhae feshiwon, wherein a

51n§Q€SGECﬁHIﬁé/81E| H8Fih@r 8 akld edntra815NRHq C@ﬁ‘@f’gin Ror
eacplrst filter aﬁﬂk derives_a representa tion of an

fafec HANSEV a1 Ruft PRI} UPAFRRGLEE ¥r 8¥4EkEy for every

hybrid index k. The time intervals n are also called slots
and'.the associated parameters are indicated y™*. For the
eét’imation‘ of the normalized envelope, the energies of the
parameter bands are calculated with y“’k being the input
si'gnal for each slot in a frame:

Eg=2y"y™ k={k|E(k)=x]
k

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

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

E; ..t+D)=(1-a) Z E,",;f +aE; ()

n=0
’
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intervals are described independently by paraneters
having a tinme resolution that is lower than the tine
wormgndsatason of the sanpling2gal ues of the i npWCT/EP2006/008534

channel . These paraneter bands are in the foll ow ng
denoted by the letter K. Some of the paraneter bands
are subsequently filtered by an addi tional filter
bank that is further subdividing sone thefrequency
bands of the first_ fil ifedbédhaumSloone or nore fi nite
frequency bands mf%ﬁey’prqpﬂqwﬁhion that are denoted
k in the foll ow ng paragraphs. I'n other words, each
paranme ter band K may have associ ated nore than one

Wltlhyb&l d.)élﬁfi;exa kKweibh8$n 3@@%@5%%@05&%? to a first

a nu r o a raneter bands to
ordgs; A tc]ﬁa'gﬁg?‘%?ym 9% st die pon S dtpérsar?érlé’rtlng
thek firangi viamddx, tdierdd rshe cohupDiBg ehteherft ablee 1\Mp@tem -

th er and K. ive
2l PN S e IA T AT HIE S SATEOT dFCas” i B2n e
ban8<2b'l‘h§ dependineg oon ia parfamseeni s84alded Bee) tichite
indicates two different possible configurations of an
MPEG decoder filterbank. It is,further to be noted
that the paranetegs ] oggmchannel are
processed in a frame- Koy SEX f s wherein a single
-franme is having n tinme intervals and ‘wherein for each
‘time interval n a single paraneter y exists for every
hybrid index k . The tinme intervals n are also called
slots and the assoici akgd=paranet e[ s=pg e i ndicated y
- For the estimation of the normalized envel ope, the
energles of the paraneter bands are calculated wth

Theykhtlbebﬁgthb%el@ﬂ@&g&b&nih ek eenGhed @b b%t%i%r%@ﬁghts
includes all k being attributed to al

forpgngﬁﬁ g&ﬁ&? 1R9, according to the table shown in
. Figs. 3a and 3b. Subsequently, the total paraneter
"~ band energy in the franp E,,

- X
Efmet€

The ‘broadband envelope is obtained by summation of the
welghted contributions of the parameter bands, normalizing
and calculatlon of the square root

Kaop
2 WE(+))

Env =

D WEps(e+1)

B=0 K=K,y

\ aumSlots—1 Koy

After the envelope extraction, the envelope shaping process
is pefformed, which is consisting of a flattening of the
dirept.and the diffuse sound envelope for each output chan-
nel followed by a reshaping towards a target envelope. This
is resulting in a gain curve being applied to the direct
and the diffuse signal portion of each output channel.
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for each parameter band is cal cul ated as nmunSiots-\ .
+H) (1-") SE+aEit) /1=0f-1*64*rtuntl ots) a =exp {
wOoRod7042H8eq ) Wth a being 2a9wei ghti ng fact or PCT/EP2006/008534

corresponding to a first order HR I ow pass with 400

ms time constant, t is denoting the frane index, sFreq
the sanpling rate of the input sig nal, and 64

represents the down-sanple factor of the filter bank.

The nean energy in a frame is calculated to be EI E

L star ' =18 e ratj.o of these

In 3herd¥§§3|%£d%tﬁkhgn88rfgun§t5 ﬁéﬁBEFSCPgﬁ §p§€%@&e’

S-1nthi teevd rag:5-8-5 tawndligunadrin+draftee tiar doeed lohsdt iegudlstiee .

i s obtained by summati on of the weighted contributions

of the paraneter bands, normalizing and cal cul ati on of
For thr kfugnfigpiratiien the bap@ebpeneripnet isnobthdned by

estemmeﬂm@e hapengebopeess |tﬁm¢)etf@mmﬁttwl abwhS mix Env,
con tln%%iwafl ttem t? he direct and the

and;j; 7 fbeedy efFetdpg b gae ShGRAehhhARPmMItted and

reduantdwed ke)nvi’shlrdgﬂa‘]amﬂlg)st QHBR A" 2 E’ar g&meerg?aajngmrveh for
T S [.es [ in,cur ein pplied to.t

all rglsoet and fr%&?fg%ecgfcgg Sé F°8n gF% SEPEh ﬁuh[annel

‘lqgtﬁtéecﬁgge oPPg agaié I And-RoOnPhEeet eand the
f
it S gt e it

velppeget envel ope |s obt ai ned by estinating the envel ope
~of the transnitted down mix Env D a and subsequently
scaling it wth sg.g'gge_renu‘g)gmjbegm%?xd
direct diffuse — EnvL Ls,C.R,Rs
direct diffuse

FdisS—Z—S configurations the target envelope for L and Ls
is derived from the left channel compatible transmitted
down: mix signal’s envelope Env,,, for R and Rs the right
channel compatible transmitted down mix is used to obtain
Ehﬂﬁm; The center channel is derived from the sum of left
and right compatible transmitted down mix signal’s enve-
lopes. The gain curve is calculated for each output channel
by estlmatlng the envelope Engiigﬁ of the direct and the
dlfque signal respectively and relate it to the target en-
velope
Ll envRatio™™ - Env,,_,
& direct diffuse =

L,Ls
En vdirxt,diﬂiue

_ envRatio™® - Env,, .
gdlmcl,dxﬁiue - RRs
EnY gy oes aiise

envRatio® -0.5(Env,,, +Env,,.;)

c
Eirect digfuse =

C
BNV recs aiise

For all channels, the envelope adjustment gain curve is ap-

. plied as
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requanti zed envel ope ratios envRatioL'U C "' R> . The
gain curve for all slots in a franme is cal cul ated for
woeaet4uwsput channel by est30mati ng t he envel oPE€TEM6f008534
of the direct and the diffuse signal respectively and
relate it to the target en velope " . 6dlna,<liffiae
For 5-2-5 configurations the target envelope for L and
Ls us derivedkfron1the | eft channel conpatible
t repns £hedygawn m x signal's envel ope EnV 11 , for R
and Rs the right channel conpatible transmtted down
nians used tq obtain D XR - Tne center channel is
dekﬁueﬁgﬁﬁgnn@hg sumof left and right conpatible
transmtted down mx signal's enve | opes. The gain
. curve is calculated for each output channel by
Withst| Skairtdiohe terig cpeoBIOTee RiybeEd anhbend” & rerdefor
n=0Gl analsisespectively and relate it to the target
envel ope L envRatio L'u -EnV1l nct iffux - 1 . - '"nv
dir i,diffiae ¢ _ envRatioc 0.5(/nw +EnV ) 8dinct,di b
AftérrtPQ %n&eﬂoﬁ?‘é%aﬁﬂﬁd'@@ e akk %ﬁ&“ﬁ?éﬁdf%?sig?als
enve e adjustnment gain curve js.a ied asy direc
separafeffoctie danac ydureeheand SfPERrs cSotilying dibred
withWih htkestsabbiamgl adoridien caosspaEng hybr itthes ufxhbinsy @y afidr-
mulgpr n=0,...,nunBlots -1. After the envel ope shapi ng
~of the wet and the dry signals separately, the shaped
~direct and diffuse sound is nmxed within the subband
- domai n-according to 9he=54¢49yggg for mul a:

It has been shown in the previous paragraphs that it is ad-
Vahtagebusly possible to implement the inventive concept
Wifﬁin a prior art coding scheme which is based on MPEG
SUfrbund coding. The present invention also makes use of an
alﬁeady_existing subband domain representation of the sig-
nals:to be manipulated, introducing little additional com-
putétiOnal 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.

iﬁ the guided envelope shaping is enabled, direct and dif-
fﬁsé signals are sYnthesized separately using a modified
post mixing in the hybrid subband domain according to

2_wet
Ydireet =

e MW M W 0<k <k,
M3, Wt ko <k<K

w0 0<k<k,
Vi =\ Mp* Wk, <k<K -



10

15

20

25

30

35

n.k n,k n.k y direct diffuse It has been shown in the
previ ous paragraphs that it is ad vantageously
WORosZM4R168 t 0 | npl enent the Bmventive concept WCOTIHEP200%/008534
prior art coding schene which is based on MPEG
surround codi ng. The present invention also makes use
o f an already existing subband donmai n representation
of the signals to b e mani pulated, introduci.ng little
addi ti onal con1putationa| effort. T o increase the
wit® T CheneYifAgf tAB b&felsgo%m ﬁgFQ@.dosLbEdi'.nvem'Ve
concept into"MPEG nulti-chann audi 0o codi ng, sone
~additional changes in the upn1X|ng and the tenpora

As %Ylelb%o%e%l?la@r‘&\ e erbb ‘?ﬂxlaélonst hg:hgaﬂdﬁ,%ct outputs

-envel ope sha Ing I's ena rect dn
hold ¢thg sdarec ymwlzedtls%pdnitf@sy usligngla fewli thed lower

bad&§taﬁanWé|fb§b§uQYb@%a§8ﬂm@ﬂg @QQ%éh@WCOTQén%ﬂffhse
i.vVvif" %@ |rect

outhuy Rrovifén ke AYFfuse Figpal Ifocﬁ et u;mw
"k kk <<k

Here, ko is denoting the crossover hybrid subband according
to- Fig. 4. Fig. 4 shows a table that is giving the cross-
over hybrid subband k, in dependence of the two possible
decoder configurations indicated by parameter 84 (decType).

If“TES-is used in combination with guided envelope shaping,
the TES processing is slightly adapted for optimal perform-

_ance:

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

xc = ydirea,c

Iﬁdébendent of the 5-1-5 or 5-2-5 mode all TES calculations
féfe;pérformed accordingly on a per-channel basis. Further-
moﬁe;.-the mixing step of direct and diffuse signals is
omitted in the guided envelope shaping then as it is per-

formed by TES.

IfPTP 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.

Yaireet = Vdirea
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Kowith A O denoting the crossover hybrid subband. As
can be seen fromthe above equations, the direct
woanopue®shol d the direct siinal, the diffuse PCIEH2006H08534
the | ower bands and the residual signal (if present)
The diffuse outputs provide the diffuse signal for the
upper bands. Here, kO is denoting the crossover hybrid
subband according to Fig. 4 . Fig. 4 shows a table
that is giving the cross over hybrid subband kO in
Cec0 h e
IndgﬁgﬁggﬁgdSE Eh%rgnepgrQ%ZS%gi%%qﬁﬁgg é}f ﬁ% QHiéhiggEons
arej petéaphnagt a@ﬁo\mtlnggm ded aer%mpiearsmh P@sis heFyEther-

mor®! Oﬁﬁésﬂnﬂﬁlhé §Lé§hbkyd§9|a@tegnaoaleﬁhbaaglesaiow omit-
anpce:. I nste ownm X, signals, the reées

a
ted ginethe gt e§|%ﬂ%?%OB?esﬁégﬂngo?“?héssﬂﬁﬁfﬂﬁm?gl?XrTP

estimation: X c y<||rcct c I ndependent of the .5-1-5

e aII TES c Iatlo erforned
To gt‘:lcrgrh qi ng?n?P oanSlazeper h %néal %aSIé ??urt t?an% warc%“checom—
patibklhgyso€ptbé dnvestiwadcdnEéptewsthn¥PEGI sudabt teding,
the'Poif@w%H@dEgg§P§§|QHSWSB§9'Qgrégﬁngéflhithéngeand func-

IS used I n conblnation
tiong G‘@tflé‘ﬁ@el%eb§h§|éllﬁgl t PRk 59 c £98PaG 1Pd es| anght 1a9\dl-
tloﬂgﬁpyegluﬁpér@pﬁgn? aRELz£&Qr 8BANEEope | PEERAPIAG @a€QIMDN

- downmi x (derived fromthe origina ? mul ti - channe
~si.gnal ). the reshaped direct upm x signal of each
Flgchan sbbwiss aJsgsehéml esynhaki desichrd bti agg ethee nypd ol f spe-—

lefgcg ﬁggggggtlg egt Cuﬁg%éggependent of the 5-1-5

P ca rons are perforned
accordingly on a per-channel basis. Further nore, the

In~31&EBgtSbﬁEto@Odh&e@%éﬂE%ﬁﬁfédE%%fﬁﬁyﬁ%héSvgﬂiéﬁfgs are
related to prior art MPEG encoding defining for example
whether residual coding is applied or giving indication
about -the decorrelation schemes to apply. This configura-
tion can'easily be extended by a second part 92 describing

. the modlfled configuration when the inventive concept of

gulded envelope shaping is applied.

IQ,fparticular, the second part utilizes a variable

_bsTémpShapeConfig, indicating the configuration of the en-

vei§Pe shaping applicable by a decoder.

Fig}“6 shows a backwards compatible way of interpreting the

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

Eig. 6, variable values of 4 to 7 (indicated in line 94)
indicate the use of the inventive concept and furthermore a
combination of the inventive concept with the prior art

shaping mechanisms TP and TES.

Eig.~7 outlines the proposed syntax for an entropy coding -
scheme as it is implemented in a preferred embodiment of
the present invention. Additionally the envelope side in-

formation is quantized with a five step quantization rule.
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in the guided envel ope shaping and is perfornmed by TP.

To further enphasize and gi ve proof for a backwards
wocoa/@atasbi | ity of the inveragi ve concept w th PRIPHB2006/008534

audi o codi ng, the follow ng flgures show bit stream

definitions and functions defined to be fully

backwards conpati ble and addi tionally supporting

quantized envel ope reshaping data. Fig. 5 shows a

Ingiﬁnﬁfl?ét P Yo daged | Phtid N &Pl eéufé'aq 1%9% tem-
n t|on of a bit stream In a first part

poqik gﬁ? 8BF aSiPGR 1 el ¥ aPP b ed éﬂ?r@lbté@sﬂ@e@wQﬁtput

chamtell‘d’EGnﬁBEéﬁJhngtrdeél&Idd@nfd)rpﬁ(@npd)@ wiret s code pre-

S al_codin ied or | ving |nd catlon
serii (ulbe fEbe, PR abRORea R CFaBiTSE eI Tha8nfRg ittt ed
by ddre emsiiable hes&t&mpﬁmp:g(:cm&e;miwmarin 2 glesg.ri bi ng
the nodified configuration when the inventive concept
of gui ded envel ope shaping is applied. In particular,
In { pePsedemdcaremindinets afvdheahdrepemenpsiapttonti five

stdmdq&ahtﬂﬁatméncoi‘é' PHRL | QHdOftﬁ@eq%'&n\é‘?le%Be v PBéEg are
a decoder 6 shows a backwar

. i cabl e
Jo H‘@ﬂa’aﬁfb%d%%yt%‘?em%rw%% ket Aatrgatipns e'@@sfruwd one
to bglgm didantabhe. o@elswmﬂierese«emdé@nb&grréd within the

bitV Y S to 7 (|nd|cated | |ne 94)
| }t e Ot\éﬁe:%ﬁes g%ofeﬁt PRI, P2 GREEST Sand
furthernDre a conblnatlon of the inventive concept

;t \kaﬁltcf‘%eordd%recﬁrttha%hag'rp%ﬁm eSS, TR (5 a:lz'anon

7.outlines the propose t ax ‘an’ ent ropy* ¢o
QHﬁHﬁF%@O??dl§1Vﬁpﬁ&ﬁﬁnQﬁﬁq§#%ﬁﬁﬁQﬁe%ﬁeﬁoéﬁbbéﬁwewmlch

canoft hielhe b@r G.S'ﬁitcalﬂé\éﬁ Byl @n va&@@ﬂl‘&%dr&ﬁd&%ﬁ@{%@ @R€ shown
a five ste

e i tl |s uant |
in %H' -@%tloqﬁ} ?*Q%ff%aP?s§$b%ﬁe 553u863§86§ im-
plemeegemne@ ﬂntEDgMCEstemﬂpObab enaldlkopeashtdpiand ons
. enabl ed for all desired output channels, wherein in a
u>second part 102 of the code pre sented envelope
Figre8hahiaws i eodeqtibateds Adapties itnliderdde the quantized

parameters_from the Huffman encoded representation. As al-
ready mentioned, the combined information regarding the
quantized value and the number of repetitions of the veiue
in,qﬁestion are represented by a single Huffman code word.

Theexﬁuffman decoding therefore comprises a first compo-

nent-104 initiating a loop over the desired output channels
ana_a second component 106 that is receiving the encoded
vaLdes for each individual channel by transmitting Huffman
codé~erds and receiving associated parameter values and

repetition 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
aAmaximum 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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by the variabl e bsTenpShapeConfig shown in Fig. 6 . In
a preferred enbodi nent of the present invention, five
wosx0em04qusnt i zati on is used3and the quanti zed PEITUEP200%r008534
jointly encoded together with the information, whether
one to eight identical consecutive val ues occurred
within the bit stream of the envel ope shaping
paranmeters . It should be noted that, in principle, a
fromi BRE @uankind@itieen B HATE Yy O@@S@daf:bkbedihgpto ‘the fol-
antlzaéjon I's possible, which can then be indicated
10W£kg VR 1aM e bsEnvquant Mbde as shown in Fig. 7b.
Al t hough principally possible, the present im
pl ement ati on |ntroduces onlaspmeeXsnl | d quanti zati on.
Fig. 8 shows codeetvRafio’i"s Zdapted to derive the
"quantlzed paraneters fromthe Huffman encoded
. r ntat ead nen |o ed e conmbi-ned
"”t}F ?o lPtégér af‘ﬁg){ l.?eﬁ’lt ean‘du?%%t chan-
nelfﬁﬁ@ﬁ&diﬁgrﬁﬁmﬂigjon@ of the value in questlon are
represented by a single Huffman code word. The Huffnman
. -~ decoding therefore conprises a first conponent 104
Figinl®i ahorg @ | baiplevehathel dlesssediatipat thkanvels wavi-
> c c t,d0 c
2b18 58 EI EonopER by Pub Bkl SohErERHI Y MRS, BRpEESions
w1t1Huftfh1aan opsputwordanapdsr &2i vehg aasgeepaeéausaeaneme%tl-
Chay@éye§l@@glrepetltlon data as indicated in Fig. 9 .
Fig. 9 1s show ng the associ ated Huf f man code book
that has 40 entries, since for the 5 different

As’ parbaetBéemaﬁamSnﬂﬂﬁaaedamynﬂﬁgueeetBaibo $at anodppBlisa-

eiof SBESSEL FRRINIL e cade AT LS I Slfifhg, schenes

a Co nation araneter

is easbdty pbpssdhiecuriesulsddgr dench lincregsenin hperceptual

qua i § g feCReIEs: Par ARB! &m@l H&ékwéP&s SPEo{ L PS
; used for the guided envel ope shapi ng are obt ai nedf rom

.. the transmtted reshaping data according to the fol
Figl ow ngseqrdviaty &nvIapeRdvd oghdid transmitter or re-

corder 330 that is having an encoder 60, an input inter-

'face 332 and an output interface 334.

Ah audio signal can be supplied at the input interface 332
of: the transmltter/recorder 330. The audio signal is en-
5coded by an inventive encoder 60 within the transmit-
ter/recorder and the encoded representation is output at
the output interface 334 of the transmitter/recorder 330.

The ‘encoded 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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envRatiox 'n =2 2 , with = 0,...,nunBlots-I and X and
oc denoting the output chan nel according to Fig. 10.
WOR0g7/04208shows a tabl e that3Gs associ ati ng t h@drdR3006/008534
vari abl e oc 120, as used by the previous tables and
expressions with the output channels 122 o f a
reconstructed nulti channel signal. A s it has been
“denonstrated by Figures 3a to 9 , an application of
playbe iatvethéveutputedddt coprithe amverodivey sebetwsri/audio

[ possible, resulting in an increase in
Pl?§§§c§%QUa| quality while maintaining fully backwards

conpatibility. Fig. 11 is showing an inventive audio

Flgtrf§5§hg&§r OEréﬁQﬂ?Q@EOQBQyEBQE bngQYnggaane?ﬁggﬁﬁlve

g Inter face and an o put 'nterface
traB%mlt%ﬁra 4Po apgnan épMeptévsuppreévest 34Re i nput
interface 332 of the transn1tter/recorder 330. The

‘audlo Si S enc by, an.i nventi ncoder. 60
the At e 1 Ha L s RPECE & g HBPUE it FEEBREo g7 of the
tranemiesentaﬁbonj;Seoubped dermxamﬁfmrre@témtncaj&84out—

put 243408t EABSTLLLELLRGRAr dofo 0. e, BG0UBH oe the re-

representati on nae en be transm oréd on a
cel@@@ré@@ n'EUEuneCEiLgerlge%dﬂs &hei avdapi sdgnederndr pdrys

bacﬁugkooﬁ£§ﬁ€§ eha. aﬁéYbnglaHalnMﬁnit¥eoG€§Q€e§449 a
bit streaminput 342, and an audi o output 344. A bit

stream can be input at the input 342 of the inventive

Sumlh&ﬁﬁtyﬁdj[ autleo pledyedrt Ibrenthiooni pr st ideen iMphoveéd solu-
e_decoder 40 and the decoded signal is

tlon %ﬁtgg?%Fﬁgéaga? Phe output 344 of the inventive

'recelver/audlo pl ayer 340. Fig. 13 shows a

’ tf§”§§?$éf°8a§¥§15818§”9fEéhegbﬁe LR¥eBEE¥®e bro ﬁband
- trans tter , n I nventive recelver % %
- autivelPppavhigbunininipes ppLEeinedr #aé‘éoesgoaf t he

. - an optimized method to encode the envelope side in-
'“formation in a way that it is represented relative to
'13(hormalized to) the envelope of the downmix signal

‘and in this way minimizes bitrate overhead
- a quantization scheme for the envelope information to
~ be transmitted

' - a suitable bitstream syntax for transmission of this

.side information

lﬂ; an . efficient method of manipulating broadband enve-
B 1Qpe§ in the QMF subband domain

 7 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 temporai
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transmtter 330 is encoded and transferred fromthe
out put 334 of the transmtter 330 to the input 342 of
wotdee7/detsi ver 340. The receerer decodes the awgdiTEP2006/008534

signal and plays back or outputs the audio signal on

its output 344. Summarizing, the present invention

provi des inproved solu tions by describing e.g. a way

of calculating a suitable and stabl e broadband

ens'leépmg V‘&‘lf Cihhén aetbzesl peedesyedddial enhbligh noénon a
ptimze de, t he envel ope side in

nco
fo?m%ﬁn% }% %@&a}e%? t2)1s represented relative to

(normalized to) the envel ope of the downni x signal and

Altﬁgu%ﬁ §h¥ﬁ¥nge9tfyée?oREEh@taeQEFEBQQda o%e has beenbex—

1 Oon SC or the enve ope 1 n ormati on to be
tensmﬁlsyn idestribad t 4bl el bt t spPPddmadyimaxtporexisting MPEG

codiﬁ?négh%%b%n‘gttﬁssdﬁﬁkbdsﬁﬁﬁgﬁtW%efﬁhﬁ%ﬁtfﬁ@nboncept
nmet hod nanlpulatlng br oadband enve |opes jin t

can g kb FRP ddithi O a2B¥n e hoWw PRe Of Ghg"k ?ﬁ%sngyﬁal

aud@bdchayactasigdesesi hedeabovee paasbevem fied within a
single architecture which is able to recover the fine
spatial distribution of the multi-channel signals over

Thet ineentiive spacept sifderntfeadugirionor suavngl abliatermedi-

,ate‘dgag o gi 'kfl%x‘ hEthiﬂ!;n@het Wm%&hén@el tRRVelRPEs, of a

onis sent I n the spatial bitstream
SlG'(l‘elngEIhea’flollé@ﬁ?xPﬁaiinFsm?nr8§8iLP‘&BP§ §P8ebPenfBPRdEPoROt

onl?'1ﬁr@ﬁ8)fre§h€n§90?8??hﬁg B@'hilﬁ@@?at@dab@yﬁﬁe(ihgures
C essi St can carry out corre

bUt iﬁBrd’lnsﬁgb? g“B? fRB2EBe oM gefgo%o%%m?g?tﬁoﬁlﬁﬁrease
in ﬁmmeoneaomhamnalanddthedaﬁbrbaaldkcreébbhangheqh&red bit

ratéesgar}xtlgg %Oéh%f&}eade Jﬁ? a{a% B@%rbe@%%mé/eltXme

rbe S app xIstin

slices or by only taklng into account every n-th sample

value of a sample representation of an audio signal.

Alrﬁough the inventive concept as illustrated in the previ-
ous paragraphs incorporates a spectral whitening of the
processed signals the idea of having an intermediate reso-
lutlon 51gnal can also be incorporated without spectral
whltenlng

Depehding 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-
ferﬁed using a digital storage medium, in particular a
disk, DVD or a CD having electronically readable control
Siénals stored thereon, which cooperate with a programmable
computer system such that the inventive methods are per-
formed. Generally, the present invention is, therefore, a
computer program product with a program code stored on a
machine-readable carrier, the program code being operative
for.performing the inventive methods when the computer pro-
gram product runs on a computer. In other words, the inven-

tive methods are, therefore, a computer program having a
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codi ng schenes, it is obvious that the inventive

concept can be applied to any other type of coding
woter@2gy8at i al audi o characBari stics have to PET/EP2006/008534

preserved. The inventive concept of introducing or

using a internmedi ate signal for shaping the envel ope

i.e. the energy of a signal with an increased tine

resol ution can be applied not only in the frequency

- pradprami nr;odxs fka@telrszerdulmyg tdte Iéegst esnbubfaltde i intdetive

me o O el it B SF L bl

rate can be achi eved by averagi ng over consecutive

WhltliéTEtﬁlei é&ofﬁ’ OHEX tk?é‘éd‘g h?*c@cﬁi%?i”ngf .&l’cﬁH Inb" de-

npl e val ue of a sanple representation audi o

SC%bg%ﬁial Wit EehgKense |trﬂleﬁ%‘¥\?éc‘ébﬁée|9(“b§§llmem@§t rtatemeof
it Inllhemsreuhdéﬂgtbaﬁa%ﬁpbﬁobécCH}&OLVIEE&S1?& siIect b2k  that

whi t eni of the proges nal s | dea of havi ng
Vaﬁ%?q Nt 5?@“9§§01Pu§$5h %aﬁeﬁﬁ§ Sppay be ‘made
w1uhunn¢ﬂnpﬁnnhmgtfmmm snecspatlmhahdnsn@peDﬁmarﬁdﬂJcmt is
[ [ ts of t ventiv
to %eerhlgié{éf e |nven |\8a{ehn% J&%TIFC% B& @? “kac}ﬁ ed i &pt_
ln%aF@vvailefﬁﬁrﬁfrt s efbagdmentise wrﬁpih@\wénmtpamtm feoperthe
eraneYEEUc&&': ) t |
TSk DD h & G hading clactron tal Ty Peatabed' B e
B3GR ST st or ed t hereon, which cooperate with a
progrannable comput er systen1such that the inventive
nmet hods are per forned. Generally, the present
invention is, therefore, a conputer program product
with a program code stored on a machi ne-readabl e
carrier, the program code being operative for
performng the inventive nethods when the conputer pro
gram product runs on a conputer. In other words, the
inven tive nethods are, therefore, a conmputer program
havi ng aprogram code for performng at | east one of
the inventive nethods when the conputer programruns
on a conputer
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- wave
uE utreéﬁnrt@\‘raénont haf tde &ﬁlﬁcﬁqdﬂeoreggnaﬂu ophannehe simthe

pl b&ﬁg\i%hlle&\u@_’w.—]&ﬁ%relt RAjnd 1!, 0OWhld RR v T I}j:%'i-a%‘aeter

Wil e the foregoing has been particularly shown and
described with reference to particul ar enbodi nents

wotdoer@efos it will be undersggod by those ski |l [Ped/ER20d6l0e8534

art that various other changes in the formand details
may be nmade wi thout departing fromthe spirit and
scope thereof. It is to be understood that various
changes may be made in adapting to different

Claaindxdi nents wit hout departing fromthe broader
.concepts disclosed herein and conprehended by the
‘clainms that follow Clains : 1 . Decoder for generating
. a rddaddechafoel geutepratmiggrmlmlbhsisdcl@mnﬂeba&&tﬁh@nadignal

dery aV f o i el signal. havi.n )
onetJ os%%rmoﬁ e@c%nsgeglsgid}}%e NuTb ‘;el?la roérhaaﬁﬂeci slgdfna(lhg“u“l‘
bashagingdals itgsialg heiirironthaT v e aitzamedts . Harenelsnbe r

of dﬂ“bﬂaﬂdﬁﬂgﬂofn%ﬁé 5haengk gghy Palingt @ﬁﬁﬁﬁ%@V}%%ﬁgkhe

rame, the ramacom prisin

~ havin
: haﬂ‘-‘ﬁg)eé I whw{ﬁl% taﬁdosagéaagnwlm\r@%wml sig-

paraiIet ethe ebaeéerﬁla;triam K&PLeg SANtHrhed V\@N@ FeamMeOfcom-

.an _internedjate resol i on rep, resen

>SeP58ﬁ%ggbﬁifp Ng pFhgs opa ﬁ%go?lbﬁﬁ |re%olutlon, and

mubrisechamed viageal fontrhepamareter mrppraseheation repre-
I el %%qr?x%;]ata' QAN Gd '& %ns Q%Ll';%'}?t\%d%fa ARSI q’llt%.tOZ]S Fep-

araneters ermne atetlrre

by a itionTrate, conprisin

'upﬁﬁngsP8Fa§éﬁ%¥afgﬁguﬁlﬂguﬁhlFFQ“GPCSpH?&edn@ﬁ5WEdlate
. nelsvieafiorq patriame tieesohatviioy hinghertcriedithe itimer e so-

Op 6ROt HIARCE hel AT B 08 FHL"Can-

annel "using the rrnt

'.papdﬁﬁgewglgﬁstﬁ@ds@hgbﬁédthﬁﬂgﬁnébwcMamnekesolutlon de-

COE&E@BOB§'BngQmEthingQE%q PR edomprising:

',Aan upmixer for generating a plurality of upmixed chan-
- neéls having a time resolution higher than the 1nterme—
diate resolution; and

é‘shéper for shaping a selected upmixed channel using

the intermediate waveform parameters of the selected
':6rigina1 channel corresponding to the selected upmixed
“channel.

-Decoder 'in accordance with claim 1, in which the up-
_:mixer is further operative to derive an intermediate
- resolution representation of the base signal.

Decoder in accordance with claim 2, in which the up-
mixer is operative to derive the intermediate resolu-
tion representation of the base signal using a filter
bank, wherein the intermediate resolution representa-
tion of the base signal is derived in a filter bank
domain.
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channel . 2 . Decoder in accordance with claim1 , in
whi ch the upm xer is further operative to derive an

WO 200204288 at e resol ution repyesentati on of th@dTaR2006/008534

signal. 3 . Decoder in accordance with claim2 , in
which the up mxer is operative to derive the
i'nternmedi ate resol ution representati on of the base
signal using a filter bank, wherein the internediate
resol ution representa tion of the base signal IS

deplv |It r k mai n. 4 . coder .
acéé?ggﬁ da%% ,dﬁﬁ?\ﬁ%%ﬁytifa%n w?%Chbanﬁ fil-
a CenpbeuknnduaacempiektBodbb@kedeilﬁecoUenkLn
accordance with claim1 , in which the upmxer is

havi ng one or nore decorre|lators for _deriving one or
noPecedesr L8 AcPrsiagied swithnripémbase igi ginich ethe up-

Deroger 18 B&GOhJaBRE Wit hoeéaaabérreuatwschokhaerlvmg
upm xer i s operative EUCh that t § gener |on of th

upfi& e cAahnefSCPhEPLAES? SW% BB hBei ﬁs‘ﬁfs%‘ﬁ’éal

channel s of the base signal and of the one or nore

d t '

OTELORLE' 8l SLanbnck DB OPFhTo 2 L UBG AL -
S@E&‘?édl@pﬂpﬁédtcﬁansneh theh that gantkatiopapt ohe up-
tnm@ae%%elm@i@ Xﬁ@cﬁmgel dF{dé’aeﬁ Eﬁﬂghhaglgﬁs%f the

nal is shaped inde pendently froma secon

: 't h 3pnets eG’fup‘iﬁ‘%eHaéﬁarﬁ'FéJnader?Q@d ofr obhe h@%né’fbrmore

10.

“nodecoecorsedat etlggasnal s. 8 . Decoder in accordance

wth claiml , in which the shaper is operative to use

~i-nternmedi ate wave form paranmeters describing a signa
. st bengdér nebs uracadrddrece ntveirttedicdtedr 50! Ui omhich the

~r§§5§§§pt§giege95tabg 1o eHAR HaWElcted upmixed chan-

nel such that a first part of the selected upmixed
channel derived from the base signal is shaped inde-
pendently from a second part of the selected upmixed
--channel derived from the one or more decorrelated sig-
nals.

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.

Decoder in accordance with <c¢laim 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.

Decoder in accordance with claim 1, in which the up-
mixer is operative to derive an intermediate resolu-
tion representation of the base signal, used to gener-
ate the upmixed channels; and
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9 . Decoder in accordance with claim8 in which the
shaper is operative to use internedi ate wave form pa

WOr2a0ma4ete$ descri bing a signdlD strength measur @OTERA2003/008534

11

an anplitude or an energy neasure. 10. Decoder in
accordance with claim1 , in which the upmxer is
operative to derive an internediate resolu tion
representation of the base signal, used to gener ate

t hé nupiiiadd tdiearstelssr ardiapertitalve he d@piefe i$ reference
0Pl o S & WAISIANGE MAS, [ TPATANBLEL ;o o

representatl ihiteredl &
r e preSSdmttaono ¥ effr esen tedslorsiafndihf dramaq:ngrmgl tfer shap-

seliget e@\é’pgbl‘é@t%'dgﬂ?ém%cpgsiéﬁaf’a%% %n RET YAGLET 6 1y

re resent ation and referenc or par anet er

r e PPESEGLET orfPEaSeeRbiRt ARdaddsr deeferencd wiaiemform

10 parankitelr trle@reapaadismperati ve to shape the.
sel ected upm xed channel such that the shaping
conpri ses a conbination of the parameters fromthe

-waPechdem pananetecrdapce sertttat icdaiand of,r oimt hghich the

r efsﬁ'é%%ﬁ‘:e yav Oé%’fﬂf’@é aﬁ:ﬁt e ha gr egﬁnt al If%cﬁt?% upmixed

Decodéer in acc ance w
shgpapned ép’&hatql\/%tt*d\%leashaplagspemprabby fal atombeiprae ion

vsebfatwy1pﬁiddgtéﬂﬂf¥f6ﬁ“€ﬁ§ %§§Q|§Fkﬂnp%%%%%%%gt%e re-

represe

ti f [, th t
1 abPOReRVRnG R (FEOR bR REF SR AT aferio ReGERRS

‘theepeteerhativave form parameter representation from

ﬁithe spectrally flat representation. 13. Decoder in
.accordance with claiml1l , in which the shaper is

12.

f uPeredesdabr edhaapdmpee t Wd thel etbéd P xed odtaigtel the

.USBHEpéthE'Bﬁ@kaEQQQWQBeﬁérQ§¥' 9g g@%t %#i&'%ﬁﬁF repre-

-uqu?ﬂ

13.
'.ushaper is further adapted to shape the selected up-

14,

15.

resol ution . Decoder in accor
ggtﬁggl akhe intermediate resolutlon representa—

tion of the base signal, the spectrally flat represen-
tation having a flat frequency spectrum, and to derive

. the reference wave form parameter representation from
ithe spectrally flat representation.

&becoder in accordance with claim 1, in which the

mlxed channel using additional parameters having the
low time resolution.

bécoder 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.

Decoder in accordance with claim 14, in which the out-
put interface is operative to generate the multi-
channel output signal such that the generation of the
multi-channel output signal comprises a synthesis of a
- filter bank representation of a plurality of éhaped
ppmixed channels resulting in a time domain represen-
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output interface to generate the multi-channel out put
signal having the high tinme resolution using the

wodepedicsel ect ed upm xed chamnel . 15. Decoder PICA/EP2006/008534

accordance with claim 14, in which the out put
interface is operative to generate the nultichanne
out put signal such that the generation of the

‘mul ti-channel output signal conprises a synthesis of a

16

'rep?eé@ﬁt -0

filtlaeropankf r epfeespnuizbilofyofof RIHaRId t MpRi x8RaRathnnels
upg}xed ch nnﬁ]s r uIt|§% i,n.a tinme domain
t

B E§PRAYYN OB shaped upni xed

channel s having the high tine resolution. 16. Decoder

I N RegALdansg Wa&taoshgh%l ma %;gﬂnt'ﬂe sharelni&h the

havi ng a dequantizer Tor der Ve torm
paﬁ&ﬁ@@érhﬁﬂﬁ%%bﬂgaﬁl&@quamﬁhiqnuﬁmrzédrnﬁpng the wave
S e ot %x%fmettﬁafk SP&Ere 5 14k FordeBHaAT LZ @;g.la‘i’ﬂ 1&@8‘; repre-

havi n ess than 10 quantization steps

| acé&Pgé‘ﬁ&Q“\M? EN8 nSBe | RIS A h@e%@é&%za@on rule

17

Huf f man co

“hahianwg ngn 1estsr @pyndaQod@anitazaddlny ist@plshe quanti zed

representation of the wave form paraneter
representation froman entropy encoded representation

-.of Dekedeanein 1@ c@ecdaiece i (widdcorcdadae 16, t hinl almidlY, the

I nsphpeh tgﬁgﬁﬁgéngHd%QQQ%g 5%é%5§§%'¥8rt8e%§%1%g the

erivin
refrasEAEsd] R#e$¢ﬁﬁﬂﬁ%ﬂ§1f@ﬁn1§@¢ahﬁﬁ@# form parameter

R r eﬁé@&@@bﬁtb@ﬂonl%r&?qﬁ@eéntf‘o@?"Qh@@ﬁ%@ Wt HeitB3 on

18

ﬁﬁhtﬁh the shaper is operative to shape the sel ected
up €ch8ffiel in the tine domain. 20. Encoder for

_generating a wave forn1paraneter represen tation of a

;ChBQEShegflﬂ @%Jbr % qgﬁé 3¥zg %psghﬁgﬁnéhe en-

CONpri Si sanpling va Ues

-.peFrggy @ﬁ§q§qukﬁ epepetivegto use a Huffman codebook

19.

20. -

for deriving the quantized representation of the wave
“form parameter representation.

- Decoder in accordance with claim 3 in which the shaper
»is operative to shape the selected upmixed channel in
= .the time domain.

‘Encoder for generating a wave form parameter represen-
tation of a channel of a multi-channel signal having a

‘erame, 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

a wave form parameter calculator for calculating the

wave form parameter representation representing a wave
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a tinme resolution decreaser for deriving a | ow resolu
tion representati on of the channel using the sanpling

wovabueg108f a frane, the | owgrmesol uti on repr es®@OTatA2008/008534

havi ng | ow resol uti on val ues having associated a | ow
resol ution period being |arger than the sanpling

period; and a wave form paraneter cal culator for

cal cul ating the wave form paraneter representation

r eprrcesemf' Nchel mef@sm@iléﬂnerémg@s@éwé@ﬁ wherein the

MRS iRt andiELak o dEniRker dC AR ofo apeerate

 f oram gequanteref wavegf @ | mammisjthmm@vmrtimnraso—

ti ng, ¢ £5p! y&uee ¥ éstnp 53 'y' a’kq?é’@i&hef’ r?ng ehiggherg rggfmg

a time resolution ramnme repeltlon r3
21.VERSIeAnd nhh‘é’@%Fd’éhéé @ thmel signodotion weifdmeachdy a
ti Eramesaldpdtant dacreaser is having a filter bank for
deriving the |low resolution representati on of the chan
nel, the low resolution representation of the channel

21 .beiEhg:atErﬁ vigd dacerdanderwbeikc Doimi 20, 22 wBcadlethé Ntime

t ' 0, _in which th [
decr e%gg‘lﬁﬁlo\g f%??%%%g%%e%gt YRGB ﬁ‘/y:%rr PB?‘e%é: de-
| oW irvdgl uthenleepresehtutiipon repraskasetiog mdl the chan-

‘derjeqed gﬂ@nmerggmteaan@sgnﬁeggﬂ@gt bhe O%Uﬁ%]g Mannel

_'ch nnels of the base si

SmalTer tha
Ddedigftklid & ki %Ihain'%mﬁwéln signal; and in

_ vvhi ch the wave form paraneter calculator is op erative

22“.

P [ G T GO A QR (i time

' -‘~”’~r e geisgtliugri one plessmrd s i ofis ofurhhechapeebtl% tEaniaRre a

i I%%QremCQOW L R A v d e\@en(i: Qh %rarge sig-

paramet er calcul ator s op era I'Ve Such
caPédl darivest fremubhef @Pﬂrﬁpaﬁhﬁ@neis Sagnprll,sé:éleﬁ number

‘of- channels of the base signal being smaller than the
number of channels of the multi-channel signal;

'f‘:and in which the wave form parameter calculator is op-

23,

24.

‘eérative to calculate the wave form parameters u51ng

.. the reference low resolution representation and the

low resolution representation of the channel.

Encoder in accordance with claim 22, in which the
waveform parameter calculator is operative such that
}the calculation of the waveform parameters comprises a
Ccombination of amplitude measures of the reference
low-resolution representation and of the low-
resolution representation of the channel.

Encoder in accordance with claim 20, in which the
waveform parameter calculator is having a quantizer
for deriving a guantized representation of the wave
form parameters.
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conmbi nation of anplitude neasures of the reference
| ow-resol ution representati on and of the | owesol ution

worepreamst ati on of the chanagl. 24. Encoder i PCT/EP2006/008534

25

accordance with claim 20, in which the waveform
paraneter calculator is having a quantizer for
deriving a quantized representation of the wave form
par anmet ers. 25. Encoder in accordance with claim24, in

Whimeddeg wanef acoopasaset afitdal elladior 4,s havivigiéh the

entraq en caoder for deriving an .entropy encoded .
FopPSBE sl S e kel 5 B D i mamye en-
wawsfderm Per Beramdéngr an 2ént Mphoentodegle nearatd saptation

.nuH@-gﬁéna%%anE@g_f%#&%%ﬁfﬁég ,9”0? base ﬁ%%@?brm pa-

26.
“haviasgda oni @h baeso|siigren, derd veas ed-oan ah ey frefMmulti-

-deri ve

roman origin i channel signal having
on&3getedife channel s, the number 0 of channels of the
base signal being smaller than the nunber of channels

of the original nmulti-.channel sig nal, the base signa
ha\%ter’fg’ogf Qfe I FHDE & oMYPrHSiFREpl PHEPYAI (gnal

par o entat.i on repre- 5 sentin wave faorm
of ;Cglﬁ%%%tle rser'TLg;rcrl1 %21 21 a%telsp l.?tnleeg r?err D% <K rgﬁalosrf ofi'& number
selodctiddraelsi i rmnbaseosighalobegingalsmaller than the
”Ubhhb%Qa%¥”cﬁ%dHEﬂs,é@etﬁ@v%r&%&ﬂh@a%éﬁﬁﬁgkﬁigﬁﬁ% sig-

representation including a sequence of Interne

‘waPélrorth$aPaset signgdyi by g i At SLale at €he | fEapesgom-

- 0 lputilsangl Gsiipltita) vdludd JRaving asepebnt ire3cQfutlib®, and

B R T R U

| - cosgnitdngng: wavgeforat iofg am pintreadnieldi atfe y@sodertion rep-

interne

27.

ChaaRehs V0o 14 MudRaaldd | 021 410R5" ERAANER® of the
ermedi ate resolu tion; an
~Original multi-channel signal, the wave form parameter
~ representation including a sequence of intermediate
wave form parameters having an intermediate time reso-
* lution lower than the high time resolution of the sam-
pling values and higher than a low time resolution de-
- fined by a frame repetition rate, the method compfis—

ing:

. generating a plurality of upmixed channels having a

" time resolution higher than the intermediate resolu-

tion; and

shaping a selected upmixed channel using the interme-
diate waveform parameters of the selected original
channel corresponding to the selected upmixed channel.

Method for generating 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 method comprising:



10

15

20

25

30

35

shapi ng a sel ected upm xed channel using the interne-
O di ate waveform paraneters of the selected origina

woczearinie108cor r espondi ng to e sel ect ed upm xedCarEMONBI008534

27. Method for generating a wave form paraneter

represen tation of a channel of a mnulti-channel signal

having a 5 franme, the frane conprising sanpling val ues

havi ng a sanpling period, the method

cmmr:jvsjn’qg aerowi ngsalh'on‘aonesepmeisentae;ioas@rft dtheorclodn-
N21chan 8! Al N9ahe ARV e ¥aldHeS, Ofe firdd AMRne! MEow

Iowresoumnrepre t|on awnglowreso ‘ution

vanaﬁ@smtammgrewmrmaédtql | Feay e ol QM | 09 Pyt beh bead higes

| HbAm d halsd e Ml | NGy ReSd Ot AoK (A L3t Abd 1Yy terger

wave form paraneter representation representing a wave

i fdﬂﬁfbftft%e‘;qwlrr&cﬂq}ﬂ% Pt sentation, wherein

the wave form parameter calculator is adapted to

{0 UGN O Aot "EnakoR | HELRREbEF LT SR SroTFRL o

sarq;ine"sgantalnmsa a\malvd&n fbem oiiathe tliowe respluittion repre-

deéér&%qﬁ% Wi gﬁé' LhoB L& éﬁﬁo r@l{f%ﬁ@&i

-channe I'0 sirgnal bas ase signa

dérs mmaﬂnﬁmaqmnat%rearﬁﬁqum PEi e mr@aw-

- UedEy qumaf{weé Stih8erayshatish qaaz@&elt%a@{ d hﬁx@s]?eso-

28.
CRANNE|p8le  BEGHNL! aphRRClEShOMle I MAUE M audio

PT

nal . bei ng smal |l er _.than the nunber of chann

T ok hehRepaBraas, HHehedd i Bigfchaiiag @ time

: »frwﬁaqlddieari‘ IGRITE ree byt S NOErsans tdpe: Malaresrdtayd ng a

hi gh resol ution, and based on a wave form paraneter
representation representing a wave form of an
i IiRepmesdindtad: iroes ob fit irormu epresteang 1 oaudfioa sigingdt dehsed

paraneter representatlon i ncl udlng a sequence o
i fieNAddi Be¥1Rdy eCBdr Rpafaret eFRampgl fig $hg nBupkes of

| WHaehd1aepft ke t Basbi Bidnde besabutémun Xér t RBamanthe
-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 representation representing a wave
»form of an intermediate resolution representation of a
selected channel of the multi-channel signal, the wave

;_fbrm parameter representation including a sequence of

intermediate wave form parameters having a time reso-
lution lower than the high time resolution of the sam-
‘pling values and higher than a low time resolution de-

fined by a frame repetition rate.

Computer readable storage medium, having stored
thereon a representation of a multi-channel audio sig-
nal 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 sig-
nal, the base signal having a frame, the frame com-
prising sampling values having a high resolution, and
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pling values and higher than a low tine resol ution de
fined by a frane repetition rate. 29. Conputer

WOr20emieiR108 st or age nmedi um hé¥i ng stored ther e®ETAP2006/008534

30.
. nupber annels o
o héﬂgtﬂemﬁgﬁb erhapng

muhél-deaived frgmabn bbtghase sugealchanheg élfgham?hav—

representation of a nmulti-channel audio sig nal based
on a base signal derived fromthe nmulti channel audio

si gnal having one or nore channels, the nunber of
channel s of the base signal being snmaller than the
nubbeedofoncenwats ibnMupamﬂmet@hanepkesegtaahonthepre-

Do8Enig%s NaYENGoRul L3R R LIAIR LA  on rep-

sanpl '’ng”val ues haV|n
a ﬁﬁ@@nFéFﬁPpapénétéﬁ ﬁ@ﬁﬁds@haanﬁdn0¢é¢m@ gerdtiinghannel

mﬁ&@gﬁ@i”1QﬁeaQaVEtQBQEdb%Eﬁmb%éQl%%b@%s %Qatlo includ-
resentation of a sel ected channel [ ti-channe

si YAl @ t AgINBRESf &fm b‘&?%ﬁ‘ﬂ?@%aF%pr‘@é’éﬂ ﬁ@rren parameters
i nnhutihgg ahxemeeneeseiutmbﬁrﬁu@f elt\l@\he f.ﬁémrtugh time
al e avl a tinme resol ution ower

p gm@ {:%resoq u??%% SATPRd Ngantd 1S vﬁf‘f}eg‘%ﬁr}?%ﬁﬂ%’? a

thQQWa tove t inesalegdlant | diefdefidnedybyaa fframe repetition

~repgtition rate. 30. Receiver or audio player having a

decoder for generat ing a nulti-channel output signa
based on a base sig nal derived froman origina

Mikéke chapnet §hamalEmaxetngggmggoﬁaaeeggﬁga%B%'aen%Q%t-

AUEBRE 5i9pRL BASEANAR & base sig-

o r C .SLNQ.,Sa Ilng val ues havin
- rego utglg%n an@bgésggagn%a ave's of H“E r?&e?hagnels of

rebh%sbﬁ§9t$bﬁnabpb@$egtSmgléemHVHahotheohumber of chan-

'*Jr&@1§E®ﬁﬂ@hée§Q| h%ﬁ'ﬁ%&€¥ {ﬁﬁﬁh@f Qo gﬁnie'éﬁéeﬁase

or| i nal hannel t he orlglna mul t1-c
t h# 9\%% ?‘BP’ﬁ‘flﬁaraan%F@Fer epP&s i3S oFCPREL SEHNY ngaaplmg

seqabnes hbvingenmadigh ers8yBuf 068) PahARRH on a wave

_form parameter representation representing a wave form
“of an intermediate resolution representation of a se-
lected original channel of the original multi-channel
gignal, the wave form parameter representation inciud—

- ing a sequence of intermediate wave form parameters

“having an intermediate time resolution lower than the
xhigh'time resolution of the sampling values and higher
~than a low time resolution defined by a frame repeti-
ﬁ;on rate, comprising:

{an upmixer for generating a plurality of upmixed chan-
‘nels having a time resolution higher than the interme-
‘diate resolution; and

a shaper for shaping a selected upmixed channel using
the intermediate waveform parameters of the selected
original channel corresponding to the selected upmixed
channe;.
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having an internediate tinme resolution |ower than the
high tinme resolution of the sanpling val ues and hi gher

woteamo4atdsow ti me resol uti onmd@efi ned by a franm®POTEP20G6/008534

31.

tion rate, conprising: an upn xer for generating a
plurality of upm xed channels having a tinme resol ution

hi gher than the interne diate resolution; and a shaper
for shaping a sel ected upm xed channel using the

i nTeanedibterworef audipareasintey ofavhrgselnecémdoder for

-or'gghgggtffnan%e' &@érfspﬁng;a te%e&her EELE0L UPIT X6¢ 5

nne - Transmtter o O recordaer avi ng an
enebagpei op fgéndibkt imFhanasde swnﬁbaha«am@ra frame, the

repfsﬁ@nbahpemsehﬁasam@mmab QEl@eBUhE'VlﬁGaBn%bm%‘lQﬁ@I pe-
havin me. conprising sanpling val ues

ha%tRg- tgﬁnﬁ??ﬂaeBeFPHBrlFﬁB éncoder conprising: a
time resolution decreaser for deriving a IEM/reso:y
ti k hannel .ng_the i n

L FreSREY ERERL AL AbcEhssEhagnel uRs0gethe TBIPLLAG.
havieg K@mmﬁégatatngn'mﬂlﬁhﬁlnhan@ﬁhssacnatEUeasbmwllng
resl 450 £PEf | Panﬁé' NGhkargRr fé‘ Ffoﬁaqggk@gepﬁatlon

riod:.and_a wave form paraneter
calRVIRFi AG¥t Hee SRARE ¥R nVﬁh\aaﬁehéwlpeprae%saﬁ:eﬁu% a low
repesseitiog pewdave fByiNPf14hget 0WhaasANY | &mpling pe-

repre entatlon wherei n the wave form paraneter
" cafcutat of” ?s adapted to generate a sequence of wave

'~forn1paraneters having a tinme reso lution [ower than a

| .t I §Ew5%§°|f§1t o :’]%QL%I‘I?€G§a€E|lCﬂ§?¥8EU%Ian€ ?&@f&%lrﬁ ghe

a.time res I hed rame repefition

32Waxet foumopaFareror ngesreagat@tpoaymgreﬁhetmghadwave

* hagoifidof eRENDEW PEsE82AEE8HI PEpReBUhLLL EBANNGhe PHERU he

32.

- Wéve form parameter calculator is adapted to generate

a'sequence of wave form parameters having a time reso-
‘lution lower than a time resolution of the sampling
values and higher than a time resolution defined by a
frame repetition rate.

‘Method of receiving or audio playing, the method hav-
ing a method for generating a multi-channel output
Signal based on a base signal derived from an original
Q,multiéchannel signal having one or more channels, the
‘number of channels of the base signal being smaller
| fhan- the number of channels of the original multi-
channel signal, the base signal having a frame, the
frame comprising sampling values having a high resolu-
tién, and based on a wave form parameter representa-
tion representing a wave form of an intermediate reso-
lution representation of a selected original channel
of the original multi-channel signal, the wave form
parameter representation 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-
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signal based on a base signal derived froman origina
mul ti -channel signal having one or nore channels, the

wornemee108f channel s of the HWdse signal bei ng PCAIHP2006/008534

33.

than the nunber of channels of the original nulti
channel signal, the base signal having a frame, the

‘frame conprising sanpling values having a high resolu

tion, and based on a wave form paraneter representa
ti diritqrtepde§enedng>ya avfeafigr nrege it iont eratdi atthea esethod
| utd i F EPfpentation of a selected original channel
of the original nulti-channel signal, the wave form
par aneter representation including a sequence of in

t ergeath adtei vpv e fpﬂlrdﬁdl@ft%ﬂebfr SJ;J?@Mé?ﬂ 8RahARb e MBHALR a
thg resolutiog han t he hhg t.ine resol ution of
t he" ¥%ppf FRGLVEFB8s ?&ﬁ&‘ S JHAD ¢ RBR dntermed@te resolu-

resolani eamdlefi ned by a frane repetition rate, the
nmet hod conprising: generating a plurality of upm xed

‘channel s having a tinme resolution higher than the

i nt}raRidiate sebertedi vpmisad shapined aissieigedtlesl interme-
Uprﬂﬁaﬁ&é CRARReL 1S ﬁgr&h@téf‘ﬁeré@ q:'h%t esWa¥et8EMoriginal

meters of the se ected original channe
cor iGRF RSP RAINY d@ é&%pﬁﬁ%%mxedwhannel
Met hod of transn1tt|ng or audi o recordi ng, the nethod
.ha-' : d for.generatin wave for para ter .
;represe |on %ﬁsgﬁgﬁbﬁ%e?roguglﬁuFﬁCQf g thod

 ghamaﬁ}mgfaamethodefbmaM£uﬂnqﬂnﬁgn@ Waﬂﬁ“ﬁulmﬁﬁaﬁﬁmeter
- DO BARMIIN POTS Ohahligl TBENA] FOMUAMAe1 <ignal

derl ving a | ow resol ution representation o

- nelhaydingy 3 h&ramayl ithe virars epmarisang, sampliog values

I eseiwinOn RRASeRy drand)awHg d&ﬁd@%ﬁmﬁﬁ%n\g&' ues

"~ ~-havi ng associated a [ow resol ution period being |arger

t han the sanpling period; and
deriving a low resolution representation of the chan-

-:_;nel using the sampling values of a frame, the low

34. .

'~ ‘resolution representation having low resolution values
having associated a low resolution period being larger
than the sampling period; and

'palculating the wave form parameter representation

,gepresenting a wave form of the low resolution repre-
;;sentation, wherein the wave form parameter calculator
:fis adapted to generate a sequence of wave form parame-
_ﬁers having a time resolution lower than a time reso-~
'rlution of the sampling values and higher than a time
‘resolution defined by a frame repetition rate.

‘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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cal cul ating the wave form paraneter representation
representing a wave formof the |ow resolution repre

woswot@kiosn, wherein the wavé8f orm paranet er c@®CIEPR0@I008534

is adapted to generate a sequence of wave form parane
ters having a tinme resolution lower than a tine reso
[ution of the sanpling values and higher than a tine
resolution defined by a frane repetition rate. 34.

Tr @ndriines i msrs cslydtien hdmep et rians drtieriranch alave resolu-
coleiin Adi dJ AT ! o PAVHDO AINARTOURS oot OBl i ng
ing a wave form paraneter representaftion of a chann

of V@lWas iekhandaams,grighe hdovngesoflugien tirpresantation
COTHR i%ig 0L @Rk BIu¥ bHe S NN h By S PhE88cPEELQda 1ow
t he encoder conprj si ng: a time resolution decreaser for
deriS# Q%QWwég%% uPEiBE rl&F9edential okher seAwling pe-
charinel; usinng t he sanpling values of a frame, the | ow
resol ution representation having | ow resol uti on val ues

. having associated a | ow resol ution period being | arger

t h@n waree saphi paeaeatiesd; cahch ke vew efbor majandmttiey the

Cal ety rrf g{qar%{e%@tﬁé&é%tvﬁviﬁrf Qéﬁé@g%{ﬁngva wave

represent at i representi ng a wave rorm O. t .
r e$OITH i%n thep sk meq o fath rasine aant afehan f otharein the

pak@iRl eorenl gar aidtet Scalepl £€of 0igeaghpted tREYLI R te
of. wave formp anetegf haVIQ%W? time reso lution

| oflePSERE Ctmy s ST SR ToRSttiRE s AIRTTingG & diiies reso-
and utiigherldvem &hanne r e$mé utreao ldefiionedo Py thef r@ling

Lo repeli tio tyes recekyer Vi .a_decqder for
| gengiue A gl (i [ SCEINE 30108180 BR%Red By
- bade&agiegwgpedditivpad reterh amnek | gi nal mul ti - channel

-signal having one or nore channels, the nunber of

t nal

channel s of, the base sig nal bein% smal | er than the
nu%g§rHﬂc%ﬂﬂﬁﬁuﬂ%y%ﬁgt%edeCOder or 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 sig-
"hal being smaller than the number of channels of the
‘original multi-channel signal, the base signal ha?ing
a frame, 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-channel signal, the wave
form parameter representation including a sequence of
intermediate wave form parameters having an intermedi-
ate time resolution lower than the high time resolu-
ition of the sampling values and higher than a low time
resolution defined by a frame repetition rate, com-

prising:

an upmixer for generating a plurality of upmixed chan-
nels having a time resolution higher than the interme-
diate resolution; and
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original nulti-channel signal, the base signal having
a frane, the frame conprising sanpling values having a

wohogHo4eesol uti on, and basedd®n a wave form paPaFfaiR2006/008534

35.

representation representing a wave formof an interne

di ate resolution representation of a selected origina
channel of the original nmulti-channel signal, the wave
form paranmeter representation including a sequence of
in@eshepéatéomwﬂ@dﬁﬁngrﬁusﬂiﬁemsdhapmhgednchannel using
| "R MRtk J eﬁ@éf féPrH ,pavehetlan chﬁ EhgD TR ted

resolu tion ['ues an

I ow-‘%ghﬁaie§aﬁapﬁénceé¢?ﬁeen§yna ftpaﬁ@er éséteuctt.e@ln upmlxed

ratRang@m pri sing: an upm xer for generating a

plurality of upm xed chan nels having a tine

resol ution higher than the interne diate resol ution;

anﬂathhap@iftmashmptngng seldectede ipihged ttleanhethod of

. V, par ane

o R e P DT g EhBeRhahd” & vave

sef@Emeﬁanpmﬁk@d thpnrekentasionedliod channgdswift B mglti-

anghéﬁﬁ@lv@ﬂbnéﬂ“%ﬁ$i98déﬁfféﬂgsnkﬁg'¥k5ﬁ@'@gm§rlslng

met hod, for ge€nerating a wave form par amet er

r ePPBRERRGL VBRUSE ddHetthe? GRMRLAMNG: iPHH:Athel the gRgithod

haybmgr asfrgee, the frame conprising sanpling val ues
having a sanpling period, the nethod conprising:
deriving a | ow resol ution representation of the chan
nedle nsy g t he leanplesed utdlare srefres dntaate] on hef | the chan-

'-»’_-reaeiuus% ephes Al A Naxhng d oxvfr%solfgsingn v S oy

havi ng_associ at ed ow resolution period belrng |arger

"1hé%S@h@tk%mprengeﬁentéaloanbavangu awlﬁQSPﬁgtmauevalues

- T ohiav DG oAb 681 s epaeseNbAt kB8O AR BACPELREdAHYANE 1akBer
;;of t he M/rgﬁgllﬁlon regre

than the s and

g peri
calculating the wave form parameter representation
" representing a wave form of the low resolution repre-
sentation, wherein the wave form parameter calculator
~ is adapted to generate a sequence of wave form parahe—
‘ters having a time resolution lower than a time reso-
~lution of the sampling values and higher than a time
resolution defined by a frame repetition rate; and

" the method of receiving having a method for generating

fja 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 smaller than the number of channels
of 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 pa-
rameter representation representing a wave form of an
intermediate resolution representation of a selected
original channel of the original multi-channel signal,
the wave form parameter representation including a se-



sentation, wherein the wave form paraneter cal cul ator

is adapted to generate a sequence of wave form parane
WOt200504a808i ng a tinme resolution | ower than a tiPCI/ER26/008534

| uti on of the sanpling values and higher than a tine

resolution defined by a frase repetition rate; and the

nmet hod of receiving having a nethod for generating a

mul ti -channel output signal based on a base signa

derived froman original nulti-channel signal having

one or nore channels, the nunber of channels of the

b?squsngaabfbam@mmmaare tumﬁm tf‘cﬁrﬂlﬂuﬂﬁ)ﬁém@feﬁbaﬁaehlﬁg an

0 [ nal , t

havi heeRhedigte Bkl (BTN Ioh S n ST g ah gl time

havFfgoauhigh Fé%ot@¢|§ﬁmpénugbagébunm anmamagm@unrthan a

par 8R! &l 1FEPLRSNLALIAN LBRLASANIBOO & MG L8t ition

an internedi ate resol ution represen
sel B_Rt8d bRfgPRERCEnGARRE1I®ENghe ori gi na
mul ti-channel signal, the wave form paraneter

rep nt ation _i ncl udi seb0 ence of internediate

' SPLEREPLELART A NElusLng o 5550, quence of Ltscrediate
resbiruel @& slodwer onh dwi g Hher htghnt ithe rasoethédiatd rBeolu-
sanpi bRy yRhues and higher than a low tine resolution
defined by a frane repetition rate, the nethod
conprising: generating a plurality of upm xed channel s

.haV$mﬂpﬂn¢|HEsé§§@EBH'%@mﬂ&%@ﬁ%ﬂéﬁﬂéftﬁ%iﬁge diﬁ£8rme—

- resQlu tion; shap |ng a selected upm xed ¢

usi WP the Hat dParé ﬁéﬁorﬂﬁpéﬂﬁhe§@ﬂ§cﬁﬁdth@rlglnal

“fsel@hﬂmnblwmqmreépGMQmm@lt@otmésﬂ@DQ¢E§Ht&pﬁI&bd channel.
sel ected upm xed channel. 36. Conputer having a

ogram code for, when running a conputer, performng
3 any(,ngpqtp@r mBENsagc ai Pgog@am? /cod2, £a%,, owh&d. running a

qomputer, performing any of the method claims 26, 217,
32, 33, or 35.



