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WO 2008/ 071353 PCT/ EP2007/ 010665 1 Encoder, Decoder
and Met hods for Encodi ng and Decodi ng Data Segnents

WO e@sesBRi i ng a tinme-domain Data Stream Descrp@i/EPI07/610665
The present invention is in the field of coding, where
di fferent characteristics of data to be encoded are
utilized for coding rates, as for exanple in video and

Eﬁyzghgr(f ogb@gde 0 aﬁj@i&t%foééq ¥ tEnch%Qilg'% Sérfcf'ttfég&fing Data
can nake use 0 characteristics of a a streamto

be enfegmgntsorepxesentdng @ Aigierdasdiing Datar Efneam
nodel s are used in order to conpress source data

al nrost wi thout decreasing the 15 noticeable quality

and degradati on when replSSd P ern  per cept ual

audi o codi ng schenes, such as for exanple, MPEG 2/4
C (IMPEG = Nbvi ng .Pi ctures, Expert oup, C=,.
e ST AL YR, . L1 L erdf of toling fof CREINA Where
dRif Ceuees arthaAssos mitsedi dudiof AdebacetoAudieo Godiaugd are
L, rnatio . n 13818- ¢4 S : :
u?$¢f%§%29?@tﬂ?ﬁhwg&ﬁnggéggfur%% OﬁLr%§%§§33,3f59¥}deo and
apgy ous@dfiinigt-er banks, such as for exanple the

Modi fi ed Discrete Cosine Transform (MDCT), for
representi nc};wt he audi o signal in the frequency
4 dridt

S§SF& nO25 the ¢ R Y r REY YEHiRHt i AR dipkg use of

chzequerey stdesf f il end s dstta bestnasan ek ®uthe aceroliied). For
to_a.perceptual .. nodel.. _Such coders. can_pr.ayi de :

SRR ent TPertial il pqeurgcfe%@l? ormgg(r%\érsala]f?/pélged n
oafdegudioco coimprAE s aufer dadend anoB0 wigheut @Gleeprasing the

d, ShRec i ofU : hyed. Mod

DAY R E D BRREC B REBaR tof SIS rebRayess , Modern
PRIrS@RUadn ) Audise FOPRi TEHIRE Bppt U RS ol | gamp e, MPEG-
Nay R represent Magiagdi oispeeeB skgpakti nGkbepti nRAC =

P%ﬁ%ﬁ%%*b?ﬁé&pézpgﬁ%¥ﬁg§ﬂﬁ;§ﬁ€?n eégiiérm%oding of Moving

Pictures and Associated Audio: Advanced Audio Coding,
International Standard 13818-7, ISO/IEC JTC1/SC29/WG1l1
Moving Pictures Expert Group, 1997, may use filter banks,
such as for example the Modified Discrete Cosine Transform
(MDCT), for representing the audio signal in the frequency

domain.

In the frequency domain qguantization of frequency
coefficients can be carried out, according to a perceptual
model. Such coders can provide excellent perceptual audio
quality for general types of audio signals as, for example,
music. On the other hand, modern speech coders, such as,
for example, ACELP (ACELP = Algebraic Code Excited Linear
Prediction), use a predictive approach, and in this way may
represent the audio/speech signal in the time domain. Such
speech coders can model the characteristics of the human
speech production process, i.e. the human vocal tract and,
consequently, achieve excellent performance for speech
signals at low bit rates. Conversely, perceptional audio
coders do not achieve the level of performance offered by
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35 speech production process, i.e. the human vocal
tract and, consequently, achieve excell ent

wopsed/onsrance for speech signals at |ow bit r®CFEP2007/010665

Conversely, perceptional a@dio coders do not achieve
the | evel of performance offered by WO 2008/ 071353
PCT/ EP2007/ 010665 2 speech coders for speech signals

atodO¥6 biflo r ad8Sech aBdgHEN BY RRRRCN €0dBLS Bit rates,
represent general audio, signhals/nusic results in

aflgni $TER%t GBEEFPY iGASETTentS. 5CBSRYERL omgneral audio

UM Ay iy | kes Bl Ayiet esh @roibi d@dt ofua i t whimpairments.
always all partial coders are active, i.e. tine-
domai n and frequency-domai n encoders, and the final

Caurtyautt igighalcdre e culpatced dgy  @onbegemgdt heombination in
i .ons t tial er or giyven . S

“gﬁcr%{esgggag :grreg;%aﬂ%r%agplopgllog%%fio %ﬁ%\ﬁpﬁ%lg%él’l a)%e're éq e

aofi ity an@ fPE@ansrafiaphénspacerrasdi @ndeddiqgf wmah qutput

S%Rﬁ?ﬁh £9des) ag1hheqbage doayehiald the fddderankibasedsr the
enhancenent | ayer, cf. Bernhard ill, . Karl heinz

AR DR TS Af Tho2 0B 1TRPe £ISCEFS S G of T3 bl BoPULAT
eé&oéiﬁgﬁlec_ocﬁf ng?ﬁﬁﬁéd%gd(ﬁgqprajrﬁ) MREGer )éldéalzabpéat bpeébh/audio
vention.of the AE ept er. 19 . nventi I
?94&&%n8?1 mﬁlwﬁﬁﬁ%ﬁﬂwégﬁgﬁf e %35 oggﬁ%CT&agg§ and a
filterdrmnksha S IR eander ota e monicfant Berhherbankrill,
entj ept ua| ' 0 oRit-
i o A
graohalfee aAudipotdrding sSyatenhet BEaPpridceyphgr 4132, 99

A prkiste 1 &Y ede i fh@ ASs 9Nebptémsagh1 peressing bl ock is
altered differently, for exanple due to quantization
of spectral coefficients, no blocking artifacts due
tenwditipdnd Y afisédiensy fdoma bh oekcdde?5 bhpnckakecuse of MDCT

ause of theg w ver| a il oNns.;

%%%@k?hefggnggg?ﬁgﬁgt ?Drﬁe gnadaldn&&;ﬁrgésfli]ggflltgpsank 'for
comeeht benah ( PEACEPtTRd MBOKi® acPdarper beglagrssed of its
ééégﬁég ;bas 108 d YP&or30ek¥m@h 8Cr el € Cash Nrovide a
trans oém V\AteFﬂrcﬁ%e additior?al Sropgrty ?f gei ng;) £

$TEQRE. 9RoSS fRdS g eSS ThePpeFESPABRE i RloCHRsectfTVe 1t 2
bl oeks of @atnArpescdssangeblovkeis albseqdedtifferently, for
example due to quantization of spectral coefficients, no
blocking artifacts due to abrupt transitions from block to
block occur because of the windowed overlap/add operations.
The MDCT uses the concept of time-domain aliasing

cancellation (TDAC).

The MDCT is a Fourier-related transform based on the type-
IV discrete cosine transform, with the additional property
of being lapped. It is designed to be performed in
consecutive blocks of a larger data set, where subsequent
blocks are overlapped so that the last half of one block
coincides with the first half of the next block. This
overlapping, in addition to an energy-compaction quality of
the DCT, makes the MDCT especially attractive for signal
compression applications, since it helps to avoid said
artifacts steming from the block boundaries. As a lapped
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bl ocks are overl apped so that the last half of one

bl ock coincides wwth the first half of the next
WOR0eszK1358hi s 35 overl apping, in addition to a®CI/EP2007/010665

ener gy-conpaction quality of the DCT, nakes the NDCT

especially attractive for signal conpression

applications, since it helps to avoid said artifacts

rogpth ck jooyngari e
t%g’?/fr& n{0‘53 CheT EISF%%OI;L/ m%a%%ﬂ 3] Fﬁ%saqorém‘%gry@ tp other

Foyird egitradifashl teamgdraast olnt Herat Fadr i E?Sr diatedas many

Jutih ut9cfsor r@sltnlt&bag:sltth has thald nbaéfrmﬁkie O lafired Slriiﬁmber In
uts,. ins 0 e same nunber art ul a

Bt sy 28 e hnGrBPREs e tphstotrar iaFe W' real

nmefeersI\I w&aqm&;utsv& pod egeve Mheegewer se MDCT i s

al so known as | MDCT. Because there are different

nunbers of inputs and outputs, at first glance it
ﬂlhegrutnwesntmmTthe WDS? Kinowind asotIMRET nVRecapse. there are

g over{§*3f'{¥§§_ébéﬁétautﬁuggh'§¥e919¥t glance it

subsequent overla

mﬂQhﬂaﬁeQ%uEﬂﬁﬁg?WﬁaM@?%r§h°$bdc%ﬂEePeahHV?HElBE?gPEHWever'

}:%?t@dtpt Qﬁvé@t&b&\l&@,y ii8. acﬂﬂlfﬁ'\ﬁé/d n@yTDf&fdllié the overlap
er ew

f t h
R e, SUReT oL 2RSial YaLIE® b bhgeol BVkrrors
tdqipatancedl ueadatthé s dmigyitnadhi datias tbsdoe efrertrdgevegl, 1i.e.

CLid] anpling. 20 An MDCT filterbank provides
%?hﬁ%ﬂﬁ#igéué%cy selectivity and enables a high
coding gain. The properties of overlapping of blocks

B &Fith CaH hSaRhbE8s §BNspecaehieveluebyatt thezbdgput of a
the technique of tine-domain aliasing ?gancella i on,

E¥LEerbPRf ndén, ARy AP eyf NS 5NUBREFy <P/ Syftgislqain  input
Taliees EﬁnKtBGSJr@MtBaSISﬂcmnlEI AR sBommifler vild atsd ngs critical
Cance]latlon | EEE Trans. ASSP, ASSP-34(5):1153-
SAALING86. Fig. 4 illustrates these effects of an

MDCT. Fig. 4 shows an MDCT input signal, in terns of

| s 0 1 h
R
awhseenablesw gdo¥@h angofibey gain. The properties of

overlapping of blocks and critical sampling can be achieved
by utilizing the technique of time-domain aliasing
cancellation, cf. J. Princen, A. Bradley,
“Analysis/Synthesis Filter Bank Design Based on Time Domain
Aliasing Cancellation”, IEEE Trans. ASSP, ASSP-34(5):1153-
1161, 1986. Fig. 4 illustrates these effects of an MDCT.
Fig. 4 shows an MDCT input signal, in terms of an impulse
along a time axis 400 at the top. The input signal 400 is
then transformed by two consecutive windowing and MDCT
blocks, where the windows 410 are illustrated underneath
the input signal 400 in Fig. 4. The back transformed
individual windowed signals are displayed in Fig. 4 by the
time lines 420 and 425.

After the inverse MDCT, the first block produces an
aliasing component with positive sign 420, the second block

produces an aliasing component with the same magnitude and
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bl ocks, where the wi ndows 410 are illustrated
underneath the input signal 400 in Fig. 4. The back

wotoesisfiznsned i ndi vi dual wi ndowed si gnal s ar e PAITER2e076d0665

in Fig. 4 by the tine [ines 420 and 425. 35 After the
i nverse MDCT, the first block produces an aliasing
conponent with positive sign 420, the second bl ock

Prodisesyan salgnasi 1. cogponanta Wid E88pSABRL o
anﬁ% ST pCT/ o i SO SAsh g?%ié{ S each

foekerrRAdt 197 ngf cbRBok¥RT SULRNCelS S ft4grand 425
& tsfovaddirt ite afirddie dwpwt4B0 St gited sodforminsf 425g. 4
as shown in the final output 430 at the bottom of Fig.
4. 5 In "Extended Adaptive Milti-Rate - W deband
I(rAI\/PaE\tiﬁ@ndec:cbdelwcziz:;ptiai@%tD TH1 261 200846 . 37 0, WRAEISadd, (AMR-WB+)

e ive TP rats wigstooyras e | 20004, o Technical
Smququgtltcm sébei oRMB-BB+t hégM%n%%dmgAéla@&erﬁhnMa%tl Rate

oddie ; Cc
ACELP/ng TCX 3A¥E§%§?S§%§%o&t%Cégdp@iS??gﬁe@tb&brde the
RUFOENYT y 2PPSEREHM A i % SPHRalC% h&he npé%% Vl%)* codec 1is

wiagddleson ei 4hehybridn ARENP/TCX or(TLX! osedl‘tmspformdecoded

%@%@%‘H@I ! ngngffhg_doeﬁ/ﬁr lr;fe(gll(cgl vé enc@g&[ sb(gﬁ?l the

ericiet edetbdespeedithand inm aasi epensi ke sorTize AFESB 1oop
r%%&?qﬁ%%$ﬁSeHégglhgn§§EEE mades. A@ﬂﬁﬁrgg'T@&y’l§hSest The

orm based encoder, and is nore
MREFBpmosied f 85 @y piideg-GRIBI N saliasiictigre encoder, best

swecd | £ | %Fébﬁ fﬁ@ayﬁﬁnﬁﬁéﬁtasﬂgﬁﬁlgteTE@UAMRFWB encoder

transform for the transformec no
ot desedolial | af%‘?ﬂ?o‘ih %i%ﬁEP?Fbﬁegét webf %Exaé‘é%?ef is a
i&éﬁ%&brﬁlV%mﬁ@@ﬁngncaadrpveahdp is usede Thppropriate for

ng_and over necessary both for
W% V\jt 2 pet e %gdlfferent codi ng 25 nodes
(TCX/ ACELP) and for consecutive TCX frames. Thus, the

§§g#£fggégf%kmtﬁg AlR- WBﬂdQ§é39a38§s@¥8EEaPoﬁQQéQSQ&b&sform
{PFT kr @k the Erans%%rgpzagggg(ﬁgé 'ﬁ%?plfn orger to allow
a smooth transition between adjacent blocks, a windowing
and overlap is used. This windowing and overlap is
necessary both for transitions between different coding
modes (TCX/ACELP) and for consecutive TCX frames. Thus, the
DFT together with the windowing and overlap represents a
filterbank that is not critically sampled. The filterbank
produces more frequency values than the number of new input
samples, cf. Fig. 4 in 3GPP TS 26.290V6.3.0 (3GPP = Third
Generation Partnership Project, TS = Technical
Specification). Each TCX frame utilizes an overlap of 1/8
of the frame length which equals the number of new input
samples. Consequently, the corresponding length of the DFT

is 9/8 of the frame length.

Considering the non-critically sampled DFT filterbank in
the TCX, i.e. the number of spectral values at the output
of the filterbank is larger than the number of time-domain
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produces nore frequency val ues than the nunber of new

i nput sanples, cf. Fig. 4 in 3G°PP TS 26.290V6. 3.0
WO(28@RP1353Thi rd 30 Ceneration Partnership Proj ®@CT/EPZ®7/610665

Techni cal Specification) 5 Each TCX frame utilizes an

overlap of 1/8 of the frame [ ength which equals the

nunber of new i nput sanples. Consequently, the

qungt_ESQQQQE%O A@nQEQ oinghlli@ DFi o Sf?éélxé’rf)d/h%ofrd'gq@ coding

nsi derin e non-critically sanp e

nrqqec eiBarfkd fferemne f@xm iawdie hEoReRSerSBFhsFect PAF (AAC =

Al Ataddio wdPitig) ofhidle hillesdankni@pta gercthancally
t he ]%Jgoer of tinme- df)mil n WO 2008/ 071353
OFRRADEEE S P Hput val ues at its input, this

frequency domain coding node is different fromaudio

']5&1 e[ﬁs k?flc 2 gd Cﬁ%’é@,%scrl'%%vaaq edFi%%er,l ed&Fgg D.; Todd,

critica sa
Ctraan;f 6r.m STHée DBalign E06oohachsle@esErl©@@lYn Audlo COdlng

F%?%qz §t£&bug9%g Agﬁi?&gtgbns”Th?E§§§'ﬁﬁm95r317 -008,

udi o stem for tributin

m@l PESL i GHY" Inﬂwaatmm?@elr §9néeeen0¢he Hggh PR 1ty Audio
dodBidatAenadt Cogd ¢y ease: rikvbeQiat.btiysADd; 0D20i888hNgGrant

Augu and Fi el der I ds Gran -
ék %Pgl%odl §9384I s fT&OLle gi tgcl’f T?%W%g%}\ Flevision
lﬁ%stfikbxmtimm” Prreqprrintt Nilobee r519404 108108 “CorBeetergrion  of

A ua, b 0 [
6l AR SRR 07 008N BSEPOLOL oS LLLI 88 wocr
Spktepbafibeudnwake 18epiugnontt hblﬁoé}gfibngvt ?Pﬁélﬁér foFus was
ﬁ%&tkﬁ@ Eﬁst%s%Qghﬁgt QE9|ﬁefE%ﬁH*E&&%hﬁ@lﬁfl the coding
pecial allas-free windows are u ?

Fommiar | 59 ORChAYE i hfws SPESG0: n2Li B35 LpRgarigidovs are
§§édiC|brPQ: thgl Yrimpiridgnaf pHdéseonaindopsessa blsamoothrcross
above-re erenc nents it is , :
%ﬁS?IﬂEdSp FClQQCP |41f: renﬁuf na1n£8§tfé@EgE§ p%g51ble.
Eni etick y abfent -or ek eryc &Sy s tamedroen O stlru buts,on for example,
@QP&#H@&'OQ§ tﬁ%%%EoAWQd§§¥“%ﬁE”@Es93n98§35bb§d€$ Friendly
Audlo Codlng System for Distribution Applications”, that
this would not be possible by simply using the usual MDCT
windows which introduce time-domain aliasing. However, it
is also described that the removal of aliasing comes at the
cost of an increased number of transform coefficients,
indicating that the resulting filterbank does not have the

property of critical sampling anymore.

It is the object of the present invention to provide a more
efficient concept for encoding and decoding data segments.

The object is achieved by an apparatus for decoding
according to claim 1, a method for decoding according to
claim 22, an apparatus for generating an encoded data
stream according to claim 24 and a method for generating an

encoded data stream according to claim 35.
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wi ndows whi ch i ntroduce tine-domain aliasing. However,

it 1is also described that the renpoval of aliasing
wooos 1383 t he 25 cost of an increased number @CT/EP2007/010665

transform coefficients, imdicating that the resulting

filterbank does not have the property of critica

sanpling anynore. It is the object of the present

T‘l‘{évgggitéé)éhé olf’NIQMtQSn 1B 530 & fERe et nE9AGCRhAOTa more
enc data segnents. The objéct is

In decodi ng

Cé\ﬁé& tgnwlsr@am@ u§eﬁeiﬂlaaceepﬁ§pta€@@r d?%gﬂ%bllzed by
dﬁﬁﬂdnéomﬁlﬂB&thﬂENddﬁﬁﬁﬂlﬁﬂdaq gﬁéﬂ¢y4d0m3ﬁﬁr@ﬁaoders,
an ar at.us ener a,h nco data 35 stream

g deee aPREPRGE For Cgdifertkidniish can be
eﬂﬁmukﬂhﬁmyEtdﬁb&ﬁnbﬁctmadsﬁgrmmnglaumeyaommmn data to the

008/ Q 7135 EP2007, 06 he esgent
i PHE e 030 er4 fi ﬁrbh n%kg% C?g%ogr%ge &ﬁf ? %%DMRE the
nauuknrmgandrdeeédrmgdcommﬂﬁuanﬂyiﬁQMEln|zéétby with the

dd &Oﬁ’%aﬁ@nkweo%%' nmans fleequered - dovBtReads can be

encoders, respecCtively decoders. The problem of_ tine
rAJuRshP ¥ aRdBR T ENGf PVEF&APPY NoMSAH B 1FarkYor HiRgindows

Bd iy ddﬁﬂﬁlﬂeaaﬁﬁ>t@athse@h@@&%nQM:d@ﬁaungIﬁdﬂ&in changes.
ecoder an i nin resul.ting transforned

‘?J&ﬁjeﬁ&ﬁ 13:3\ S\S{A%tlr}etrhe VgdoRpgnd “12gT0NST can e

Hdmﬂmmﬂnykdmmmm1daiagrammﬁﬁﬁbmiherh@m&dm%m beespectively

reduc Pt | n rlap

Whenrg os\i‘gl ﬁ%mb n%f%}% p@[ S%é ?g%gg%&ggi I?ne'%rtlg&tjgl){godi ng

domai n changes. Using wi ndows with snaller

EMSSA AR Y T8l 0RSoARePea benpbéLial VRl diSieR®oding and
tlne domai n encodlgg respectively, when mntcg
JPRAGRI 1 GAGRRTORRR oALBUPHGS TERAFY oEfpnce for
PSR i @9péﬁur&ﬂeﬁa@htatwﬂghaam,odsnghamb dpeedhnglgnals and
concept . tha rov erfor 0
S 3t Apat EP§R§ sucﬁgggqggéec §5 bﬁ EBmbining
mWEWIPBeg@@dsngEhppdoaehes,cangtakemaddam@age659 frequency-
?&EE&Q'QleHE'Eb? 5 Qd'ﬁﬂb@ﬁ@h@ﬁgEeéanee9f1c1ently combine

I me-donal n uency domaj n codi ng.conce

Ehboerpenk sbaasd efp cFéﬂ?I’?O’@éhﬁl Reseflj FPELRINK® 5?8&5 into
&ngi hh1e- denBha. bassddeRehee mapcepsalinia aacsimbghed codec
St(l:ihgrrlméagtrb%g&"n%@ta%pqaey rbeeSl'Iallgle & gv?ﬂ‘?éﬁegegxggsg an audio
codec for music-like audio content and a speech codec for
speech-like content. Embodiments may utilize this switching

frequently, especially for mixed content.

Embodiments of the present invention may provide the
advantage that no switching artifacts occur. In embodiments
the amount of additional transmit data, or additionally
coded samples, for a switching process can be minimized in
order to avoid a reduced efficiency during this phase of
operation. Therewith the concept of switched combination of
partial coders 1is different from that of the layered

combination in which always all partial coders are active.
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whi ch can, for exanple, be able to switch between an
audio codec for nusic-like audio content and a speech

WOoeki1358r 25 speech-1i ke content. Enbodi nent CTERP2007/010665

utilize this switching freéquently, especially for
m xed content. Enbodi nents of the present invention
may provide the advantage that no switching artifacts

fo%He_fBlfB@?gﬁngﬂbgdi§QnE@e §¥?§ﬁﬁifiﬁgéﬁgion will

transmt data, Or_addjtionally coded sa . . _
ke ¢ P RPPP odds ot beusi AU nithed darompadering Bigpges, in
vni@duced efficiency during this phase of operation
Therewith the concept of swi tched conbi nati on of

partial coders is different fromthat of the |ayered

By cabi stadwonan renibbdimahvways ahl appsatbsabscoder deavding;
active. WD 2008/ 071353 PCT/ EP2007/ 010665 7 In the
foll owi ng enbodi nents of the present invention wll

Bieg desldr i sdpws  deradile wsiandpadimeadcomfanypinng abpguasys for
d&om%h 5 Fig. la shows an enbodi nent of an

apparatus for decoding; Fig. |Ib shows another

enbodi ment of an apparatus for decoding; 10 Fig. is

BIYWs pnotdjwLmielvRt  dmctiaeeas alofs &er apparatus for
(geco ing; Fig. id shows another enbodi ment of an

Pt dids for decoding; 15 Fig. |e shows another
enbodi mrent of an apparatus for decoding; Fig. if

ws ot | RN : at fQr £ £
%{gbdj%; %%wseg%%gwoms a(nac e@gol I nment oolf? an aSégﬁgtaugs ot
degodmeddi ng; Fig. 2b shows anot her enbodi ment of an

apparatus for 25 encoding; Fig. 2c shows anot her
enbodi ment__of an apparatus for . encoding; 30 Fig. 3a

Fi9 usthat e Her | NRF r SFRAGINHEN Qb t @f ngpparatus  for

decoding;

Fig. 1f shows another embodiment of an apparatus for

decoding;
Fig. 2a shows an embodiment of an apparatus for encoding;

Fig. 2b shows another embodiment of an apparatus for

encoding;

Fig. 2c shows another embodiment of an apparatus for

encoding;

Fig. 3a illustrates overlapping regions when switching
between frequency-domain and time-domain coding for the

duration of one window;

Fig. 3b illustrates the overlapping regions when switching
between frequency-domain coding and time-domain coding for

a duration of two windows;
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bet ween frequency-donmain and ti nme-domai n codi ng for

the duration of one window, Fig. 3b illustrates the
wove17a3i ng regi ons when switching 35 betwe®dT/EP2007/010665

frequency-domain coding and time-dormain coding for a

duration of two w ndows; WO 2008/ 071353

PCT/ EP2007/ 010665 8 Fig. 3c illustrates nmultiple

Edeomscmﬁhhl@BEE%ﬂﬁﬁ WYEE 1 0PI Nginhagwens;witil). ddfferent
g%%raies the utilization of windows with 5

QY?4 RSV 5B g regions in an embodi nent; and

Fig. 4 illustrates tine-domain aliasing cancellation

when | 48100 MOCT, o101 gl @, 3h94s A0 APPALALUS A00. wi e

decodi ng représenting a
Ctila&feemrrteamelel&mlal%emmns beh ngn egrtiodddmeént a ande
domain or in a frequency donein, a data segnent being
encoded |n the frequency domai n having successjve
Biockd of lystaates esumTdgraircaddppengnFaseellation when

wsetd aming bl ocks of tine-domain data sanples. This

data streamcould, for exanple, correspond to an

audi o stream wherein sone of the data bl ocks are

Eingodeal shotvke anl reppatontais 200 dolredesrtebiray edebngodedments

%éh{§§%1 eQPthanggmalgataagéocgérégmsegpe%%ia segment

een encod I'n the frequency domai n
beayng e?ﬂ@@féﬁhcﬂ inpe- 4omei dogatia Lanpiresd ofrefaw/%lfl%pﬁpmglnr a

aata blonkst Et%@ngp@{@id@ 100 €8BPIirsRfuchdy NBoRQDRI Hav1ng
decoder 110 ecodlqg a data se belnsgencode

n
FYLERTS tV%e RiAGEH. ©B5 %F%heF%F%,gePEéngppﬁ FESsigs and
SESPI A HEBn R BL@@RSS@EZﬁﬁhé{momwnweastagédmpk&da This data

t b ded th d
ST Ga0h00r TPRe STHE HonaFR- HedbaRr. P10 o Sita FEream
wh/@réappisnglet iofe- tbenidatdat lbthsksare Moneoded, ltnhethe time
éﬁﬁgqﬁt d189h8g”855§e%f@7éﬁéﬁdéﬂ”%ﬁf&ﬁ& f?gngﬁEylégmain

or conbining the overlapping tinme mai n
Pat ®bdiog kisheo He ERIEP THelt awéégherﬁ%V%fbﬁ?éltﬁﬁﬁoded in the

FREREn SAt @od 1 €2Mhay represent time-domain data samples of
overlapping data blocks.

The apparatus 100 comprises a time-domain decoder 110 for
decoding a data segment being encoded in the time domain.
Furthermore, the apparatus 100 comprises a processor 120
for processing the data segment being encoded in the
frequency domain and output data of the time-domain decoder
110 to obtain overlapping time-domain data blocks.
Moreover, the apparatus 100 comprises an overlap/add-
combiner 130 for combining the overlapping time-domain data
blocks to obtain the decoded data segments of the time-

domain data stream.

Fig. 1b shows another embodiment of the apparatus 100. In
embodiments the processor 120 may comprise a frequency-
domain decoder 122 for decoding data segments being encoded
in the frequency domain to obtain frequency-domain data

segments. Moreover, in embodiments the processor 120 may
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Fig. | b shows anot her enbodi nent of the apparatus 100.

In 35 enbodi nents the processor 120 may conprise a
wofoesresssy- domai n decoder 122 for decodi ng d&®CaA/EP2007/010665

segnents being encoded in9the frequency domain to

obtai n frequency-domain data segnments. Moreover, in

enbodi nents the processor 120 may WO 2008/ 071353

b 1BR200Z/ OdiieE X oa LONRL! SEréqlé By d@bmhint Qonverter 124

frequency-donmai n. converter 124 “far converting the

IQR RN Ut B RF FhE (QHRWHond? e deodde iR 13Pbt i Hecoder

Iamnwey tast & ire qreaneyr tedref e @lad ec gegomais. data segments.
Furthernore, in enbodi nents the processor 120 nay

conprise a frequency-domai n conbi ner 126 for

Rortjiermgrd hein f ergodhngntenihe sepresso@ikQ ray comprise

%Pon‘f%refrcg%%n%r Q%ﬁﬁgk dogRbindat a segmenis, t °c%g%ﬁ'nrin% the
requency-domalin data stream The processor may

FRRqURIICYoigig de aSedeepieticyand dohei nceeverkeddofipguency-

S t ath28sEBhet@BVEEL] NEbEdEn fd eqWRRGENd9 Rbhain data
data streamto overl ap ata bl ocks

i ng tine-domain
SIS C A ® HPHRS TORbF HOdTBY ERECHVEr FABPEUGS o frequency-
deadlimertol3@imé5dbmaadi meohsepayrutiz2d zeean WMbGTVerting the

Il terbank, as. for, exanpl us [ AAC, . .
éﬁ%?ﬂﬁﬂc¥u%PWﬁﬁﬁfi%éﬁﬁoﬁgskﬁgbe%%élEyg?%g?ééﬁ? gF%Pﬁgdomaln
dard heleeckpevhycbf ceni ttheal beamuniriged Brpotheeaveriap/add-
Vi fle opid mum codi ng efficiency. Enbodi ments nay
achieve a snooth transition to a tinme 20 domai n codec
compatible with the established MDCT wi ndows while
Eﬁ%dd&ﬁéﬁf@ ﬁ?ya@ﬂiﬁiQﬁah%émbgphfmgt@fbhﬁﬁﬁtasaﬁdr example,
on a_ mnj over hea odi_ ment s y keep the .
H3%R.- ABmTECaY Gy PAEPREC. 285 MO bhGR. hons:  especially
witlesit ongd v indg ntupdutikea poopesppndohg critbcddnasampling.
|| as] into siﬂqg|. orti ed .t he -
é#?%é?cé%ﬁ% cé%gg. .usfi#%suf?ﬁ%ﬂﬁ@gnpggéﬁ%? ofefﬁéCleécy°
Eriped iniemes n @y aschgevan zarmdslotdachrenkationt ta thetime-
cﬁ&ﬁ@ir\{\’a}éodéé %%éiqéw # Yon CeRse it e svotTt e ndows

CI spectra. Fig. Ic illustrates, anot her
whrbbRli ieYitr St hppar af8e1 Epenal switeh

only a minimal overhead.

ing artifacts and

Embodiments may keep the time-domain aliasing in the
filterbank and intentionally introduce a corresponding
time-domain aliasing into the signal portions coded by the
time-domain codec. Thus, resulting components of the time-
domain aliasing can cancel each other out in the same way

as they do for two consecutive frames of the MDCT spectra.

Fig. 1lc illustrates another embodiment of an apparatus 100.
According to Fig. 1lc the frequency-domain decoder 122 can
comprise a re-quantization stage 122a. Moreover, the time-
domain to frequency-domain converter 124 can comprise a
cosine modulated filterbank, an extended lapped transform,
a low delay filterbank or a polyphase filterbank. The

embodiment shown in Fig. 1lc illustrates that the time-
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According to Fig. |Ic the frequency-donmain decoder 122
can conprise a re-quantization stage 122a. Mbreover,
wot2aes/t7i13m- domain to frequency-domai n convert @CTIEPL0CAM665
conprise a 35 cosine nodulmted filterbank, an extended

| apped transform a low delay filterbank or a
pol yphase filterbank. The enbodi nent shown in Fig. |c

i rate > 11 WO 3 .

IS T BB o o st e Al IPEDLISa24 can, comprise an
MRS erd4®r- 124 can conprise an MDCT 124a. Furthernore,

Fig. Ic depicts that the frequency-domain 5 conbiner

126 may conprise an _adder 126a. As shown in_Fig. |Ic, ,
FtUrFeU?e_rfé‘tﬂfeﬁwcy-Fd&mi A o dePREL oAt coRber t BF e‘%?%“‘&&ﬁdomam
SR e m@%elcm@lﬂg igﬁetbdﬁiéd@ébammareme@ﬂom yin Fig.
an nver.se 128a._. ata stream conpri sin

et B RIUBHES RIS TSt EREy S HORES n CORYEGERTaAA2P can
cs:ecgneﬂ*ﬂehnay besifegenedat ®dedy fan tembeddr, Wrespewtlively an
: et aixl.ed I T it chi hetweepn: .
%S’e%%ge%c[gﬁ%gn%?ﬁ ae'ncTo [ n(gg\%%dg%tr %\r%”\srp 3%5#&% nl%:lnﬁé%dﬁhme domain

e dnd aghileVide Biengicoiitl s ofBCOPBH idix2 ofegRENt may be

qmnp tatzécgn% %ﬁp_@héa&éw tthewtc_qahonagm Qfé?gg%rrt&%g s@8®ailed
ut signal portions wi a time-donain encoder .,

O L5 MEHE CEPEHo PRSYERR U SO RSBt 1 renrding and
dﬁné-ldcbiﬁat:gat emddding | REpl dest aottievedof bg  encoding some
cor.respondi ng arat us,_ 100. f decodj ng, | _ .
R0t ntospt htgr%)e-]q%%%%i zajt(f”ggrll 12 %lgﬂéndat hgrﬁgéggrﬁgg domain
emochdé edandssoetee iousitnesigantf porti28s odthr epresmatrdomain

§%c§5ééf?%H@”%ﬁﬂ%ﬂ?ﬂéhQGS?d%feA%&©£¥%Eﬁ%e_obndééhcted in
c tor signal_ portions where the tine- domain decoder

Ri®- t akes ovbtusthatepne-tduvhmi RréOEAGLe0f Sthecture of a
dd FRs SR Thglec agpiarbt@scanibe t reyist oageddbiigt he 26 other
f orward I\/DC'I§]|1%4g>%rThe ti ne-donmain oder 3 tilize

YO EHFRELS ontRE| tére'ﬁblaﬁ?é&&?glf’ﬁe 9 ddifi n tglﬁ%odéaverse
6ed Bf 1 eSon serertdeapconihbe i fafmt A@8DTan 24eramesent  a

#hus sone ve{rb.eélgcggg be i ntroduced here. In the

0
%‘?CF%WC d%nﬁ%odl men ]\';vill be descri bed whi ch reduce
or mnimze this

As indicated in Fig. 1lc for signal portions where the time-
domain decoder 110 takes over, the time-domain output of
the time-domain decoder 110 can be transformed by the
forward MDCT 124a. The time-domain decoder may utilize a
prediction filter to decode the time-domain encoded data.
Some overlap in the input of the MDCT 124a and thus some
overhead may be introduced here. In the following
embodiments will be described which reduce or minimize this

overhead.

In principle, the embodiment shown in Fig. lc also
comprises an operation mode where both codecs can operate
in parallel. In embodiments the processor 120 can be
adapted for processing a data segment being encoded in
parallel in the time domain and in the frequency domain. In
this way the signal can partially be coded in the frequency

domain and partially in the time domain, similar to a
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30 overhead. In principle, the enbodi nent shown in
Fig. Ic also conprises an operation node where both

wooakzrs3ssan operate in parallel. In enbodi memCcI/EPR€7/010665

processor 120 can be 35 adapted for processing a data
segnent being encoded in parallel in the time domain
and in the frequency domain. In this way the signa

lca?étﬁ:@{t behh}ﬁ{;he ;.?;?gggcl')n e ngngggiﬁg dé).{%egléan%re then

ly I'n me domain, sim
agiglsg) 0vR 358 Fd1e EFZEArEDEY6eBmalin | agempdreodihg frequency-

dﬂﬁgﬁﬁCaemﬂhﬁefeqwgd'KNé%éEE%éﬂé§§ t BRBod3AE8E sURd Y carry
fre ncy donaln conpar.e, the frequency- domai n

?né? ®6Rf h%@%F?Fé?%sé””éﬁboé?néﬁ?SSH&§C@ar?§01U51VGlY
hﬁﬂwaﬁnﬁﬁhﬁOtwOpﬁbﬂHdﬂ1aﬁUCbnlﬁ havéwdﬁﬁtéﬁ@&AEJyeh¥n1mum

5%&%%9“%%‘%%@%;3@ CHg?gfga@g g%ggﬁéggg rgfg% in order to
qtﬁahnabesﬁnﬁnﬁSIbie(ﬂﬁﬁn¢u¢msy possi bl e efficiency.
In Fig. Ic, the output of the tinme-domain decoder 110

is 10 transfornmed by the MDCT 124a, foll owed by the
VD9 1285, the oPeEReE efpddiqehinerdesainngespdes 110 is

trmglsﬁeatrn%ﬁ/ aﬁB@UMDﬁ’ICOltVQM&Ie:dfbﬁllgw@clifb??'t@lteﬂﬁ\ﬂj@'ﬂ 128a.
order_tQq uce exity i illuStrates an
Ehbo AN ot ﬁ“%%ﬁ%%’im 1TORFTT | ust¥Ati mEERFs may  be
m@mm:jeou'léhl@ appabdnesl 106td5 shewngile Fsgepl din order to
4 égﬁﬁ%éiﬁg th?l ro Ssigﬁuéggaqg% S%Ngﬁﬂsﬁﬁﬂ%nt of an
%r caPeu atlng OVerl apping
amamaﬁufatlé)%lldcwquuntnm apppeachkiat Bhefappaeratus 100

dridWer  gRne ity deggdern 113 rakhes PERSESIMe dspoeésgsﬁ 120 may
cal cul ator I29 can be adgg;ed for reproducin

PR & PRy by 2P oved %lblp%wi)r%w%@pmng time-

dde ifrr e@w@cmd@ml bdged i o8- @Q@Hldhtpﬁ.ﬁiw@étgr o$28che time-

ased o ata of the ti n
Y Upcatfas BB hitrasal 7 ot laetigithcor 129
qaﬂnbmuaéaanedy@dnunnpmpdﬂmum@terpxbpenmytneﬁp&hﬂmueﬂy an
cter C
pro %ngiﬂ%ﬁﬁ,? réeﬁu{é}g%oﬁ’xgé#}g&%fgd@ﬁﬂﬁ Ec? ’cfrﬂé domain
C(%mﬁé?tteefr 28. bagpreoverthe h@ubﬁﬂé’éegé‘éﬁ 0 tdre t ime-domain
dRldddrat p10 129, eanth@ processor 120 or calculator 129 may

reproduce an overlapping characteristic of time-domain data
blocks similar to an overlapping characteristic produced by
the frequency-domain to time-domain converter 128.
Moreover, the processor 120 or <calculator 129 can be
adapted for reproducing time-domain aliasing similar to
time-domain aliasing introduced by the frequency-domain to
time-domain converter 128 based on the output data of the
time-domain decoder 110.

The frequency-domain to time-domain converter 128 can then
be adapted for <converting the frequency-domain data
segments provided by the frequency-domain decoder 122 to
overlapping time-domain data blocks. The overlap/add-
combiner 130 can be adapted for combining data blocks

provided by the frequency-domain to time-domain converter
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adapted for reproducing tinme-domain aliasing simlar
to tinme-donmain aliasing introduced by the

WOf20e807¢378y - domai n to ti ne-domai n converter 1P8THRIEI/010665

on the output data of the 1230 ti ne-domai n decoder 110.
The frequency-domain to tinme-domain converter 128 can
then be adapted for converting the frequency-domain

198t azngegimpat s:aqrccafiéic%lk by 2het pr eguienty - Y@ Becoded data
decoder 1 35 overlapplg%itlne-donaln dat a bl ocks.
SERBCHSr 1P4p/LAGd -t OGAARGL ™ HR t&ars WePatlapt ed for

conbi ni ng data bl ocks provided by the
d time-d [ . .
TSo8F 60 e aba BT Ep00H b1008S T 17 175 hRBCTAgmain aliasing
stalgeull%r dL9it oisbidilnsthetddcdded hdateambokignant sslodwn in
HiJTe i T 1
Et:%npl ﬁ%ﬁaéll?ned%ﬁaslr{ %ﬁ@as{}? 5?%%(%% %%% gagnn@%( adapted

rise time-domal n allasing a as
fiar @mm%ﬂﬁ&}QS1QQN9Q§ﬁﬂkhdﬁﬁﬁ &howre | i mesr gomag &n dﬁ@Oder to

SotERndemR Rvlr13P it B ok dddtn G e astepties, for

time-aliasing output data of the tine-domain decoder
to obtain the overlapping time-donmain data bl ocks. 10
Foar thee tine-diommim encoded data a combiimaitiemn aif ttiee MDCT

NEE”EhQ”d@JﬂE%I NDnggg e Lgﬁﬁegggess Igmgﬁglments much

SInp er ruc
aummiﬁnu1mnabtbOWMnuquqr%man@nbymph@apuooeisaﬁmpleXlty as

trﬁ@;e gﬁ]’aﬁ)?o@é’sés'o@g élMd%ﬁ%%QéliQSlﬁ gq"D@ntlfeng%lns in

cl ent_process  can on a
eFhoSipanitens. T'll‘laré wehdbGe8PNDOTr8FeBRe FRPuULPe sdgddft son @

Ffmb%Nt Stégm@§sé¢?ﬂa@§oﬁll§0Of’mfégledlhlabﬂgﬁgrlﬂﬁcﬁtQfﬁ the input
I rsS e 1L.nhpu S| a | S | e an a SIS
SRATEGNS BB can 1y defomieses Hhed oSt Peheps-
2N sanples to N sanples For the MDCT, this process

|es atlkB% 534n ﬂ“aEEer &t&B?lé@npb s L analysis
ubsF &fed ? g orger

i ME=T everse
NMHd@M:he second quarter of the sanpl es, 25 and t hat
the fourth quarter of the sanples is conbined, 1i.e.

added, with the third quarter_ of the sanples_in tinge-
Second, the result is then folded down from 2N samples to N

samples. For the MDCT, this process implies that the first
quarter of the samples is combined, i.e. substracted, in
time-reversed order with the second quarter of the samples,
and that the fourth quarter of the samples is combined,
i.e. added, with the third quarter of the samples in time-
reversed order. The result 1is the time-aliased, down-
sampled signal in the modified second and third quarter of

the signal, comprising N samples.

Third, the down-sampled signal is then transformed using an
orthogonal DCT-like transform mapping N input to N output
samples to form the final MDCT output.

The windowed IMDCT reconstruction of an input sequence of N
spectral samples can likewise be decomposed into three
steps.
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reversed order. The result is the tine-aliased, down-

sanpled signal in the nodified second and third
woquet’i7e¢3s3of the signal, conprising N sanpl esPCIEP2007/010665

Third, the down-sanpled signal is then transforned

using an orthogonal DCT-like transform mapping N

input to N output sanples to formthe final MDCT

Rt . B9 ThenphpdowedubNBET beconst ragddofs of 8fmples is
i nput_sequence, of N spectral nplescanllkevmse%
%@@&F&H&ofl%fbn‘ﬁhﬁge ﬁ?“aémlmscﬁl%%%‘llke transform
RO ERP A0 7 D6 650 N okt pst , sdteleésput sequence of N
spectral sanples is transformed using an orthogonal
inverse DCT-like transform mapping N input to N
aaqnd, sams esesbil8econdfoflbHedr efubms Ninftod dedl f samplles by
1‘3]1:2&[1 a@fﬂ)é efﬂge\!rsc\é"rb 'I‘nQ %I?l%f'o rdsefaqgleg r%@é%ﬁgdsecond
val ues’ into the secon h|r quarter of

achptBEr@uighar Usut ff | afuaN i pRPPide Putputqlatfermi €hlling

tHe tiimest evriayed rang ity eihed t!ﬁésk@QleseHheaﬁﬁcOEJFiverted
‘&eﬁz’arter nd t he fourth gtrarter with 10 reverse

the PRFPAYqUINPESPT r &S %rt hARRrEer with
a heinmestd te nge 2N ssigh esf atlee nuhirqi)l qesrveth tbspectively.
synthesis window to formthe w ndowed | MODCT out put. 15
Thus, a concatenation of the wi ndowed MDCT and t he
'R/hirmi}we@hel MoETu Hednde 28 f sehehes y agar rielitbptied with the

wil¥oh N&o ﬁ@ﬂHe@§§ &En&&%@é'fﬁbC@”Qu@?ﬁ@”d
st eps of the w ndowed MDCT and the second and third

steps of the windowed IMDCT. The third step of the
MM, andcdheatenst i oh epr ofhé heihdd¥dd cADCE0ahe eRet Wetdowed

irely i di b t he
L erdn D5, PRor ELRBELYL Gottar ot b FIHPRIanke) by the
sequendeof enié Nf gsstapd sacohe sheps eolfotlhe| winhHewed MDCT
atr{dfetﬁé’”Bonn nla¥1d %H‘Ué 08&”%%5 dﬁ&&vé&“ PMDCT. The

approach can substantia | ow i n conput ati onal

ol ext ey . OQStF@r MBRé Ié‘lnélcl@h@f Noet #&ter kel YMDCT can
BVXali t £ SRELPAEN NP embodiments because they are inverse

operations with respect to each other and thus cancel out.
The remaining steps can be carried out in the time domain
only, and thus embodiments using this approach can be

substantially low in computational complexity.

For one block of MDCT and consecutive IMDCT, the second and
third step of the MDCT and the second and third step of the
IMDCT can be written as a multiplication with the following

sparse 2Nx2N matrix.
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third step of the MDCT and the second and third step
of the |IMCT can be witten as a nultiplication with

WOt20e8/G703330\Wi ng  sparse 2Nx2N matri x. 30 WO 2008TEPR2EER10665

PCT/ EP2007/010665 14 1 -1140 . . O -1210.. 0 O
011 00111In other words, the calculator 129 can
be adapted for 5 segnenting the output of the

ti me- domai n decodé¢r1 110 in -gal@ul.at or gégnents
conprising 2N sequenti.al sanples, applyi|ng weights to
t he 2N sanpl es acg¢ording'to an anal ysis' |w ndow ng
function, subtracting.the.first: N2 sanplles in
reversed order fromythe secopd gV 2 sanpp¢s, and the
last 10 N 2 sanpl ¢s |n reversed order tojthe third N2
sanples, invertind the secofd hnd third|{N 2 sanpl es,
replacing the finst N2 sanples withthe
time-reversed and|inverted version of the second N 2
sanples, replacing the fourth N 2= sanpl é¢s with the
time reversed vergi®mn.of .ttheothird N2 1% sanpl es, and
appl yi ng weights to the 2N sanples according to a
synt hesi s wi ndowi ng function. In other enbodi nents the
over | ap/ add- conbi ner 130 can be adapted for applying
wei ghts according to a synthesis 20 w ndow ng

friinekher t&o?&@” atEHlé NG a4 N2datdaR| HKSadapted for
provi ded by uency- dOﬂHI to tjime-do

SRR 9 iés cmﬁ& Yer f6r ¢ ?hélﬁ\‘?erdiogﬁllé‘dgg%%%‘?ﬁerllo in

da’iLQ:wJ@Ltdle @@I@pegledsfOb?ﬁpphyungbm@mht%e@wgtrmhg tamples,
nt hesi s naow ctlon ern a ted_to_the

& B¢ a%elz%h et}? afp ?n%wr %rln - of? c%%%@gu |to an dnalysis

volretdvaipd n@uhcneodonmubtmarbj otks. fihestcaN£dl stamples in

f%%% dbgrag?p%?%ﬂc¥h@pQE¥bﬂg\Nyiﬁgém%Pe?thgn%Nthe last

es according to an analysis wi ndow uncti on
Wbéamglaaamrbdr%erﬁ@dsu Uf hA ctxrt@rlabbrﬂg N/egi samples,

fﬂvertlng the second and third N/2 samples, replacing the

first N/2 samples with the time-reversed and inverted
version of the second N/2 samples, replacing the fburth N/2
samples with the time reversed version of the third N/2
samples, and applying weights to the 2N samples according

to a synthesis windowing function.

In other embodiments the overlap/add-combiner 130 can be
adapted for applying weights according to a synthesis
windowing function to overlapping time-domain data blocks
provided by the frequency-domain to time-domain converter
128. Furthermore, the overlap/add-combiner 130 can be
adapted for applying weights according to a synthesis
windowing function being adapted to the size of an
overlapping region of consecutive overlapping time-domain
data blocks.

The calculator 129 may be adapted for applying weights to
the 2N samples according to an analysis windowing function
being adapted to the size of an overlapping region of
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WD 2008/ 071353 PCT/ EP2007/ 010665 15 consecutive
over | apping tine-donmai n data bl ocks and the
wocabsamaBor may be further adapted for applyi RETVEPREI730665

to the 2N sanples accorditsg to a synthesis w ndow
function being adapted to the size of the overl apping
region. 5 In enbodiments the size of an overlapping

on.,of % [ in a
AR & nOysTI R BT BoNaTR " ROS ana ehe
dargeratdanmayie bsi Zainithen adartedpfong aphp liviog welgths to
NS ORUL M 14 JTB 50U rdat 8 bl0Cks n@ﬁeégsanQQ% €function

bei ng encoded in the fredquency donai n_and one el ng
méﬁqwet%etq i e d%h%ﬁe ot | phendveir happsngt ﬁ%%?%e

of the data segnents can be adapted to the size of
he over/l a |ons. Enbodi nents . 15 may have an
FPRPEHL R PR o aBhoR 1L acBorBiSFRRIC] | RBEFOR of tuo

qnnxzﬁumrmg tlme—dohbam<dﬁﬂhcbmpckynwpi&f are encoded in
f |
s o?g %ﬂ%n% -4 %ﬁéﬁhsc%”%ow TQrﬁEQ f;‘b i 2R ;size of an

esis w nd reover,
cerﬁrobﬁpmsmcs 96 i wesk cqmm*sx‘e@stmy gempant |d@|ﬂay tocks of

id dry Bﬁgmﬂﬁﬁ%dneﬁEo@%BWﬂn 20ei @} i @Bmain and one

Anot her enbodi nent of an apparatus 100 as 'shown in
¢§£P9|?n0?¢¢%s%?af%% tHae drMapPparat us 100 may further
conprise a bypass 140 for the processor 120 and the

oA SR ch ) B W oments can be
aﬂaﬁﬁQWIamdtm@nblneroiSﬂhmhemenbappuegIapgnngs Embodiments
Seﬁ{a"réveﬂq meeﬁf’f@i@n{jat gmphgfﬁﬁﬁtgfgwfx '%ﬁdata‘? combined

I ch”are encode donmai n.
Mﬂﬁiﬂwlécﬁamowgﬁme ar-& -engodetoth t%tucmmprlsmg the

ihoﬂseoﬂ“%§9Dy§i§|Qﬂﬁﬂ%#ﬁhdr@féléﬂHQnQﬁmﬂoﬁﬁfaldlng,
be necessar for decodin consecguti v
T o e ReE R 8 Wi e o M P e o B vy SHoRbpents some of
Kh@ﬁéa@memg n&Prbéhpsettaseg dhefebbpdcambisedsishamnactual
i f nay bypass the processor 120 and the

%R&H?éﬁﬁ%F%ﬂconblner 130. In enbodi nents the
over |l appi ng of 35 bl ocks can be determ ned according

Aﬁbﬁﬁ@%péﬁ%odiment of an apparatus 100 as shown in Fig. 1f
illustrates that an apparatus 100 may further comprise a
bypass 140 for the processor 120 and the overlay/add-
combiner 130 being adapted for bypassing the processor 120
and the overlay/add-combiner 130 when non-overlapping
consecutive time-domain data blocks occur in data segments,
which are encoded in the time domain. If multiple data
segments are encoded in the time domain, i.e. no conversion
to the frequency domain may be necessary for decoding
consecutive data segments, they may be transmitted without
any overlapping. For these cases the embodiments as shown
in Fig. 1f may bypass the processor 120 and the
overlap/add-combiner 130. In embodiments the overlapping of
blocks can be determined according to the AAC-

specifications.
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speci fications. WO 2008/ 071353 PCT/ EP2007/ 010665 16

Fig. 2a shows an enbodi nent of an apparatus 200 for
WOgess7a333ng an encoded data stream based on aPCT/EP2007/010665

time-domain data stream tehe tinme-domain data stream

havi ng sanples of a signal. The tine-domain data

stream coul d, for exanple, 5 correspond to an audio

Esygggaltza ct@nitmesSI ag sgmbeaalﬁ@eﬁu osg and ApPpheasasti 906 for
0 a e

200
BTG (0cELCORSI 0 T | SEOGR iy Sl aOnsGynHe - domain
datamdthee agt atls¢ r eame -dumadongacat istae echat :haxseg;‘r&ﬁmples of

havi f i st d I
D B, PP s RN YEL! SERLAE, BN, A0 g
corgesgepichgt @ eghouddie ap@raaht usomp@ isdngheypeech sections

SFAHUSES FectidBs dQPHbBtﬁn‘é‘Ed%ﬁuez%%r{é”tﬁﬁ@Odi‘W& &pparatus

data segnment 1n the tine domain and
200 E@PR Y1 SOFREN THERRIRT Ezecﬁéls%ppaw n§orwdghtiding data

seyRirts offidie tiwme- dagmin @%tr@a&ITEQ:W@CC&Brﬁéé@JtlﬁvéO data
a first ?Haaa second. wi ndow ng function t obtain

%ﬁ%’ﬂ%\ke’*d HESrentSt t9e FiTSTORNCERE ?\%%Hd’éﬁ?han' the
sfetroeid oosrelrelap@m@apirecjlbn theifgr sémahieseddrach the first

QAR LIRRI RS Jifa 00, 200" Yoot Bihp s o
ttnmemmnat @Q@@e:@o%iau es &ntcpﬁlénaomdfateﬁat%pgment in the

A H&f{al?rﬂoarfcpra d@f@cﬁﬁ%ﬁ‘éﬁ%&néiﬁnéﬂééééﬁnzB@dféﬁt bPlying
assom ated with a data segnent and ntrol | er

50
wegiIntoritd ctamig rféfa‘b‘b%\r%\’c’&% ALe %t?o?ta%?la *dccording
teegEent Srd Ravi ag sedondt wimsiiidgonfundkdahi oty obtain a

out ata.,of the ti ma mai od 22
lﬁl:qpciYc?ecg iq%ttahe SSYSESd da % tlrrér’gm gng fg?cénfj windowing
fegrerirss Heedmy maetemmmahg fiopst andi sacond, overlapping

zloetgcj]%d{dseggtﬁ Et%%cf SR LALC dm&awsgg%&r 23mdrt in the

€ enco ata stream I'n enbodi nent s
firpqueanay dmd i dat a anal yzer 240 nmay be adapted for
determning the transition indication fromthe

Furthermore, the apparatus 200 comprises a time-domain data
analyzer 240 for determining a transmission indication
associated with a data segment and a controller 250 for
controlling the apparatus such that for data segments
having a first transition indication, output data of the
time-domain encoder 220 is included in the encoded data
stream and for data segments having a second transition
indication, output data of the frequency—dbmain encoder 230

is included in the encoded data stream.

In embodiments the time-domain data analyzer 240 may be
adapted for determining the transition indication from the
time-domain data stream or from data segments provided by
the segment processor 210. These embodiments are indicated
in Fig. 2b. In Fig. 2b it is illustrated that the time-
domain data analyzer 240 may be coupled to the input of the
segment processor 210 in order to determine the transition

indication from the time-domain data stream. In another
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ti me-domain data streamor from data segnents provided
by the segnment processor 210. These enbodi nents are

woizael/waised 35 in Fig. 2b. In Fig. 2b it is il [POItEPACISH10665

that the tine- donain datat7anal yzer 240 may be coupl ed
to the input of the segnent processor 210 in order to
determne the transition indication fromthe

$rhio®d dRsRt NeKlat 81 sk gsih i hnaaeat 063/h0
s B L e AR LYPe 000 it be goupled

WQaltyfer 09U hay hetBBupiednento PRECESEPEt 90t @ order to
degeeningr okessoandifion ohdetat@ondet-8mmthe WA®a segments.

% anS|t ﬁn |r{11:;JI.?|ec:€f1 q:dg{?gn#t he, dat %53?%?%%6%%% gan be

@@wpled directly tto nﬁ&aseggmentppmoe&s&erxﬂllnlnrdeﬁer to
é@tef’rg.{r% mt{‘r?et hc[eratr{?ﬂ? CEA or}u{ d:% Ctaltérg)n ff [ om ttaa provided

prov ed direc e segnen processor
henby ahke ﬁﬁ@ﬁ@@tteoplb@/cetmodot Tog sle n@BbmcﬂulrFegts are

:Zrbdlleté@ SpbeRle gt sclihei hbge1 dopapn data anal yzer
240 can be " adapted for determning a transition

neasure, the transition nmeasure being based on a

Ievembold ieaits etke ivimd-toridite- dagai remkl v st rear@ Ofan be
a men wher.ei.n the transition indicato

%égb?%% cang S%ﬁ SFYRE velf of “T3%° {$h%§|eﬂﬁ§sure’ the

exzredsien predeteenbraedgt bassldolah & hevel sfiowsansience in

@rrm%t g?fnee%ﬁg' Eeraa@éf E@?eg %etyﬁez%ta seérhgntszr erein

I ments shown i n Fi segnment processor

e beandabien ﬂ@ﬂlﬁlaéﬂrdi“ﬁ’g’ detch GRighem et B X hthpelevel of

tf.t&ﬁélcg@c@né‘xéé‘@d§eé?Oggeae\!@ékﬁpﬁéagt5§€b!%6§d.t he
ti me-domai n encoder 20 can be adapted for encoding

all data segnents, the frequency-domain encoder 230
hay. b2cadapiwvad drartrenc oeimibgdiméht woidawwed sleps@ratus 200. In

contrﬂ$§dgﬁg?%QeF8§ghggbgﬁﬁ eﬁggggg“gzﬁe§g§R%ﬁgrgggssor 210
¢¢reqnen@yia@m¢aﬁ rf ehcpdeyi@20g addtehes dgmequencyi tonha first

£RE odieL g@@oﬁﬁcgvé9§£p£95 dﬁéaléﬁgneFB§ @QMEGQO afin $hcoder

transition |nd|cat|on p data o tI ne-domal n
24 od@n 2be .asdqmqjdéarl reRFRA g oddd dﬁ?’éast%%fa%r the

f pEquéliat p- SEANEMNT enlddderd 230 may be adapted for encoding
all windowed data segments and the controller 250 can be
adapted for controlling the time-domain encoder 220 and the
frequency-domain encoder 220 and the frequency-domain
encoder 230 such that for data segments having a first
transition indication, output data of the time-domain
encoder 220 is included in the encoded data stream and for
data segments having a

second transition indication, output data of the frequency-
domain encoder 230 is included in the encoded data stream.
In other embodiments both output data of the time-domain
encoder 220 and the frequency-domain encoder 230 may be
included in the encoded data stream. The transition
indicator may be 1indicating whether a data segment is
rather associated or correlated with a speech signal or
with a music signal. In embodiments the frequency-domain

encoder 230 may be used for more music-like data segments
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30 second transition indication, output data of the
frequency- domain encoder 230 is included in the
woenessfessddat a stream I n ot her enbodi ments b®CH/EPA0GIWHN0665
data of the time-domain ercoder 220 and the
frequency-domai n encoder 230 may be included in the
encoded data stream The transition 35 indicator may

i neli_ca _ her se nt at her
B el oo B -B8RRdRL Bnf0h B Aoy s HhalSse fiopn more
sPeaslitlidigrata | seamdts mefn semiped imerue neyrabhal nencoding

r seg fo I a ;
ﬁ%ﬁtus@l\%% %8/ 07 35%O bt %%%%gﬂlj%%%ﬁés‘g&ﬁ‘g 3fana} having

R RIRd MEhcoder 220 may be used for nore
speech-1i ke data segnents In enbodinents par al | el

ncodi ng e utiliz or a eech-Li ke
i ST gnBTOREITHG  batRBiCERY mitc. 3G 1RE, multiple
pmﬂmdnmamleieplaurbedcomcagablze ﬁuﬂ t tpbe controller 250 to

IR | EAL RS RNCelall S o1 £ PR OREOL 82 28005 200,

contro e conponents
Bpadaf fiero00. powsebddflft@e@ntamssn@ncate@sbzyredotted lines

indigat.edoby dp&kedekéxﬂsﬁelo tie F'cQ:nt%Q:ll%Qr e6PLBuld be
the controller 250 could be coupled._t

qq%%@?ntéﬁcwmm theC ‘?’éqagﬁc?”ddot}fh? nfrequency-

doitnideresfdén PBdetnt @rekeosd WhHadseendodet shoodidr should
é%? uce an encoded (gtput ba%ed on the tran tlon

Eati oA 1 H5BHE e e 5 cSﬂtro er bEgnsition
eryldeﬁtmmr@h aarmmhe:m embpHémentputhe ofonhegoller 250 may

d 0
encodﬁpW%B%WEfﬁﬁsgghtgﬁ éﬁg% wengf@ﬂ%ﬁ”@%mgﬂﬁgmgln encoder
230 BrRYsRRC p2donatn ?%%O‘ﬁfFJéq%%Qlcy domai n

encoder 230 may encode aII data 20 segnents and the

controll er 250 be ted for, chopsing via
Ts%%‘é%hmﬁlcﬁmPQg%SBIt g‘ tﬁ‘@ <§0 qih%“cog‘er 220 and
ﬁﬁ@OdﬁféqudW&ﬁ#d@mmﬁmedeﬂ@b@eBegﬁ&@t sépul dnbede all data
i ncluded in, the en a trea b [
R P CORPEERIEr 20 1Al b oq3f R PR, £ 58 Blloosing
Via oshéd 257 epdodiwimdicths ithe asomptliesl | ep 23@® cantpats of the

éﬁ%ﬁﬁé?%foﬁhich encoded data segment should be included in
the encoded data stream, based on coding efficiency,
respectively the transition indication. In other
embodiments the controller 250 can be adapted for
controlling the segment processor 210 for providing the
data segments either to the time-domain encoder 220 or the
frequency-domain encoder 230. The controller 250 may also
control the segment processor 210 1in order to set
overlapping regions for a data segment. In other
embodiments the controller 250 may be adapted for
controlling a switch between the segment processor 210 and
the time-domain encoder 220, respectively the frequency-
domain encoder 230. The controller 250 could then influence
the switch so to direct data segments to either one of the
encoders, respectively to both. The controller 250 can be
further adapted to set the windowing functions for the
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controlling the segnment processor 210 for providing
the data segnents either to the tine-domain encoder

wo2a®/on3xBhe frequency-domai n encoder 230. Th@CT/EP2007/010665

controller 250 may al so control the segnent processor
210 in order to set 30 overlapping regions for a data
segnent In other enbodi nents the controller 250 may

(ﬂg%?é%ddén%lnc Jé’%{éf n§3§es¥\$&§8 BAtMEeR RN ey apping

rocessor dormai n encoder
Eﬁqﬂoﬁ%s%éét¢QQﬂ®gt$ﬁ¢¢t%ﬂh@ﬁcy domai n encoder 230.
The controller 250 could then influence 35 the switch

so to direct data segnents to either one of the
L, PBsFERqdisiRptD bRt hireAecasHrAsmadn Bredgr 230

&m ber tawdpesdptred topseyinde wairmhew ngrf f wictidoansthifttions
2008 071 PCT/ EP 07/ 010665 9
J-d ﬂal nc&@@F 318G wi tH'§ hefrequency-domain

en&md@ppﬂa@ ceegibensadapt@eddfog sbhaeegiay. dvoviwdewed data

% ptegppgﬁ ;g%f(%EQH§£|é%?eﬂﬁéntgngggﬁ%dﬁggiogggaﬂency-

%wrdu Rt a e rpediiereare bnsthahbr¢geemericfodaini Ancoder

e odes B3P &8 PEAPEEENE OF i ROWRET F PEqReMEPIQ¥REin data
data segnent o the freéqg uenc¥ onaln to Obtain a

FEERIT Y2 Yonki h- REROEBgnERE . TRETeRREY T d?’ﬁ%m encoder 230

nd e qbencydapted n fecodenlht23g cétne btfr@d@:@trﬁix—fdafmam data
é%EHﬂIZIn t he. frequency- domai n df gnents and

e e T e RS ST ehedSE? 550y be

adapted for evaluating the frequency-donmain data

SEITERLS @&ﬁggdamam 3cREEOBR! Ualso™dely 1% Midapted  for

enc -do i n encoder can be a
Qﬁ%l#%%@@ 3 cozine nodwlated f%l?%?%%%kr an @%Péﬁ@éé lapped

ﬁﬁﬁﬁ%&brﬁlEﬁﬁi@wﬂ&eﬁayoﬁﬁﬂﬁéﬁyaﬁk|é?fgaﬁalyphase filterbank
%Ehase f||t rbank to obtain,the freq uegcy domai n

LRAYHRCY TR y b et FIBTRbter 230 may
be adapted for utilizing an MDCT to obtain the

fﬁ@quffl&%ugﬁég Q&%“fﬂt SencEHSrt' '}%Odon%r}g 4 0S e?éaE@Qd for

can be apt e usi ng predi Cti o e
lembmxrggmé AR ségnmbtt§ln25tm¢1 Ebaueneit sdamer gegments.

MXT tiihel B2l ifAUEREYA8PMBITD can be adapted for using a

prediction model for encoding the data segments.

In embodiments where an MDCT in the frequency-domain
encoder 230 operates in a so-called long block mode, i.e.
the regular mode of operation that is used for coding non-
transient input signals, compare AAC-specifications, the
overhead introduced by the switching process may be high.
This can be true for the cases where only one frame, i.e. a
length/framing rate of N samples, should be coded using the
time-domain encoder 220 instead of the frequency-domain

encoder 230.

Then all the input values for the MDCT may have to be
encoded with the time-domain encoder 220, i.e. 2N samples
are available at the output of the time-domain decoder 110.
Thus, an overhead of N additional samples could be
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encoder 230 operates in a so-called |ong bl ock node,
i.e. the regular node of operation that is used for

woeoeh/0Tg3saon- transi ent i nput signals, conparePCI/EP2007/010665

AAC-specifications, the aowerhead introduced by the
switching process may be high. 30 This can be true for
the cases where only one frane, | a length/fram ng

i.e.
rate of saml es, shou]ld bhe,caded usi t he )
Jﬂq:rﬁocg’oqf’glci n ﬁ@gdergfzoL?nsf%adqgﬁ‘st%ﬁér{ge some conceivable
dvreadiagciyngl omeig onencoflers &aient3ds, Thespeldt itled vi ngpplicable
A . r t e ed wi.th ,
AR A8 e ML 1 NN 1, i <REREER A L waen
tdai t ke edemaineesgoper d2G hint brdedotei regdeoerone block

olflofre-%rﬁéﬁcesaaoﬂbi@hh%éﬁe&\' addiuti ongl  sagplies Ul ftes an
be WD 2008/ 071353 PCT/ EP2007/ 010665 i ntroduced.
FigPlera vhese ifreaensye Bt e Rerded| data blocks use a

smei:rd amgh@g r@@d’éort_sir@é—f@@m_ t%ncrzﬁ@eN Ca%at/S' yusesh a dotted
appl i e _wi ndow ng functi.ons. sanpl es may have
1R B aR th RS vi PRGBSO egrREs are
depiraaEdacehdmd bcack beofeficede@ncyn dame nferqodedy domain
L3 H il Justr S e , .

%?%algluden%gj-{%%?r_aioﬁj ' e%:i:ogég cfgtqnf b%%ggggyé\gagrtggolkfo es). This
NepRe s tiare- dokdi Pencefedradt user digsttedb to 3d as
Wdine. Underneath the wi ndowi ng functions data segnents

are depicted which can be encoded in the frequency

domain 10 (solid boxes) or in the tinme domain (dotted
miaxesla . iIbustraepsesdnrt atd o whéte bdatef akr ethdaddd in the

' 3h, t d.as .well. Fiqg, 3a illusf{rates the case.
e Srufcothornupkde B8 fns i St Whion i
annagtadipiedthy cdsedadansisgnmeand whhehdiagsa essgpuead iafter it
ithe hic omgj, n, dgd S A, a it s
lencgdegeie%t e f%%uer%?%r% nagglgllh. %%gg?derhioorder to
Rickidfe the Cime-domain date wiRteni dSndeeessdyy o cancel
tQﬁDCQHmeLH%m%&ﬁE'QQEBBEn?"@ﬁbﬁ@de%ﬂkeﬁhgy th8quency-domain
freqfenc%-ﬁonaln 20 encoher 230, when s tchlng f2§y1,

Y5 eqtdhey "@6Thi AVHECHHRE 508 dofi ATSAEPRCYs dpmain to
degneire sderabh, ovherllfappi ng ssgmeaguisied, diheowawEapping is

Jgaé¥§éJf”@ﬁg“égﬂéngogégkf&%%mng%éHfH% back from the time
domain to the frequency domain. Assuming that the time-
domain encoded data segment in Fig. 3a has a size of 2N,
then at its start and at the end it overlaps with the
frequency-domain encoded data by N/2 samples.

In case more than one subsequent frames can be encoded
using the time-domain encoder 220, the overhead for the
time-domain encoded section stays at N samples. As it is
illustrated in Fig. 3b where two consecutive frames are
encoded in the time domain and the overlapping regions at
the beginning and the end of the time-domain encoded
sections have the same overlap as it was explained with
respect to Fig. 3a. Fig. 3b shows the overlap structure in
case of two frames encoded with time-domain encoder 220. 3N
samples have to be coded with the time-domain encoder 220

in this case.
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domain to the frequency domain. Assumi ng that the

ti me- donmai n encoded data segnent in Fig. 3a has a
wOo0as20703532N, 25 then at its start and at the @ad/EP2007/010665

overlaps with the frequenny-donain encoded data by

N 2 sanples. In case nore than one subsequent franes

can be encoded wusing the tine-domain encoder 220, the

overhead for the 30 tine-domain encoded section stays

at N samples. As it is illustrated in Fig. 3b where

Thics covisebaafly € dpes radaceshcbtegmbadilentisndoyontihizing

wiHhdWhesPYech 8ng| n&orregé%% EEQOPQQtht%g ?ﬂg El??ucture

nd of the tine- domain encoded sections have

f} ap-Sas YSe%had Nex P& -ned 1@t h 395 AddpEEEatEsFi g. tYPlcal

s?aqudﬁcga 8b sbays @t%r&verggmoﬁtﬁ r 868 UL o wiGRESwDf as they
fra S, en mai.n encod% 220. 3N

zﬁrp}lgg haVé g%‘gbe c%%"éthj\ﬂngth fe it nE2loRE nSeRBoddrat the
WZ'IZ'@IIOW rsides, cadse.dA> 200@hOTd 353z ECTARP200dhH8666ht1ly, the
LT d t
<529 1o  SHE| RERE IRy [ EUERhs ! BnaBCIRE Sl difgerent
windans uc }Iﬁese%ﬁféﬁﬁl%emﬂs@deﬁnlmgﬁ 3§c Bs an example for

tiHd UsddiadrRfe andiii Sidd Sais@gwience of Long, Start,
8Short and Stop wi ndows, as they are used in AAC

FromFig. 3c it can be seen that the w ndow sizes,
HIﬂtmdiiattehtﬂgsgiﬂ"ﬁj’ltl@ichﬂS B dl itbbsequeny i ydobBeofStRe Qﬁ.ze of

pi.ng regions .ch ewth the different
AR S 0001 S BuEIRBE I DD s LEER ot wincows
@&énmieffmenuoovaelseqaegce:ermmnson@midabd:se of windows of

é%ﬁ%gkéﬁ¥“&thE&cf% (¥$]éhﬁééqﬁgﬁ%§0t¥5H999§o§£ £Qeand from

si ze of Cwn owever di ments
RNt A MS\i ARfs Uik 1129l 13 ereedluesdr | apprhgp  as, for

J:e@ips, andigkseseld W ndowsp®fnd5 didifear,ent “dyuakirdRs:  von
| n, .enmbodi nts tra S|t|8§ns to an from_ shor w ndows

g RIS r Bitked SOEFE gspsg Sfor @fmation  und
adl egdd iossed E‘enﬁ&tnﬁlrﬁdttmneﬂ'(:deeeqngnzonVol 43, No. 9, p.

zg(?d pender r an

ap tl\/enaJJl'-egﬁter éi%%)enmgFr%éﬁ%%{zg (%Jiﬂi% %lg Moving
PQCtplreziO E@Z?@S@@pﬂe@ﬂ)erf*\llm an?éld‘@mmdc @@@lﬂg epding,
MPerihtional Standard 13818-7, ISO/IEC JTC1/SC29/WG11

Moving Pictures Expert Group, 1997 may be used in
embodiments to reduce the overhead for the transitions to
and from the time-domain encoded regions, as it 1is
illustrated in Fig. 3d. Fig. 3d illustrates four data
segments, of which the first two and the last one are
encoded in the frequency domain and the third one is
encoded 1in the time domain. When switching from the
frequency domain to the time domain different windows with
the reduced overlapping size are used, therewith reducing
the overhead.

In embodiments the transition may be based on Start and
Stop windows identical to the ones used in AAC. The
corresponding windows for the transitions to and from the
time-domain encoded regions are windows with only small

regions of overlap. As a consequence, the overhead, i.e.
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Pictures and Associ ated Audi o: Advanced Audi o Codi ng,
I nternational Standard 13818-7, 1SQO | EC JTC1l/ SC29/ W&11

WONbed/07g3Bi ct ures Expert G oup, 1997 nmay be us@®@dTiEP2007/010665

enbodi nents to reduce the mverhead for the transitions
to 25 and fromthe tinme-domain encoded regions, as it
is illustrated in Fig. 3d. Fig. 3d illustrates four

e anuRBERERISS, ad’c_ﬁlmﬁﬁ‘lt ke1likssttd Woe a%@a‘i’m@ﬁlllt%%td due to
1§h§ are. _encoded in the frequency domain and h rd

F“§lt€H&88ed’liorFelere HPrECABRAI P DRSS k1ot nﬁenerallyr
oMotk hd@df reayemey NgﬂﬁQnﬁdrtbacwlﬁkéh@@iﬂon with the

i f t th d d
A G S DFONE, Wt 5ahBls5e T HERS, o Ry .30 2ien the
nﬁguﬁhnnﬁukiy+mw¢rkagpedom1m®gwbblbasem AACSWath Hag 1024
BRuH P, Wi RAQUS, A gﬁrvsfc%zhgzt he messyrﬁgﬁ? f%gc [€left,

correspondl ng wn e transitron
ife theefadmrain eiccged rand oh@24(2 wi ﬁd@wammrﬁa)nfgr the

S, ieQ|08§e0Ea@éebh%pwrﬁ%o@ CQISRAUENCH Ad®ulting in a
over head /071353 PéT/EP2007/010665 22

t("hcealnu?dﬁ%i:hﬁ?da\égi t10h (FaMlesS#BPbest r SASRPLNGd djugeduced
dwerlde swiidddw nd ieoces®e deaceasasrsubpllaski alliyidows with

I head [2 f h
R0 oy OB PR BT [ el g B sampies.

Thus, a transition MAth the 5 regular fully-overl apped

E%HBH& ke a zAAGtWHEQe“bgl flﬂég¥5aﬁ£CQH§ fe fgequency—

overhead of 1024 = 512 sanples for the left
dR2 Iy deRFAIRF nda\d, ahd £924/e2<am551fz st | @édﬁéry tyeed MDCT

fighérbdnle, hbeehage- outhwandlrmsdélmayr eéﬁl@sél '}tQa used

a ot al overhead 1024 npl es.
VPeqdhce riﬁu%‘e‘}’l‘gﬁmﬁ'ﬁ\ﬁﬁdo\ﬁqq%&’ D%a ‘& SREr t °o"1 JcSsine-
madudicatsedu fhltélobdrk28 @hliys meswl tempniaa abher adlérivates of

erigses 06,keS assar@xeéndeén?ggggamtsfa sl 15 (fou-delay

ahk™i'n the frequen enco
fiokteskamie, as heeMdésyp@def@hW@eT flatfenkta@rl@anksuch as, for

DONRYVRS, PhBebnemiadidrent s ypaY; - Q'i%g@% 45893 WMidio codecs.
f requency-domai n _codecs based on ot cosi ne-

okl dtMen T eBhAARS SNENILEPHEPeESRSCSe 2The? dEPFyardéback-

fiflterbank operation may take into account a specific type
of window and folding/unfolding used in the filterbank. For
every type of modulated filterbank the analysis stage may
be implemented efficiently by a preprocessing step and a
block transform, i.e. DCT-like or DFT, for the modulation.
In embodiments the corresponding synthesis stage can be
implemented using the corresponding inverse transform and a
post processing step. Embodiments may only use the pre- and
post processing steps for the time-domain encoded signal

portions.

Embodiments of the present invention provide the advantage
that a better code efficiency can be achieved, since
switching between a time-domain encoder 220 and the
frequency-domain encoder 230 can be done introducing very
low overhead. In signal sections of subsequent time-domain
encoding only, overlap may be omitted completely in
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| ow-delay filterbanks as well as pol yphase

wofog/@nizanks, such as, for 20 exanple, the on®CHsEPd0a710665

MPEG- 1- Layer-1/2/3 audi o cmdecs. | n enbodi ments
efficient inplenmentation of a forward/back- filterbank
operation nmay take into account a specific type of
fdgmﬁgy [ It ank.

s et i < 08 R i feny AR VR e tne
3FGgEIHAY Qscgelnﬁppénﬁhﬁesnépﬂeéuéﬁtaysbyeam
preproceSS|ng step and a block transform i.e.
%ﬁ% ke or or .the nodul ati on. I n enbodi nments

Ogb??ggﬁoﬁﬁQﬁf%hﬁﬂhB§P§1§?aé%“%aﬁdB%nt?§9Iéﬁ@ﬁte@ lower
osdiggt heteordas poadiaay iieveer sfoit r aRsf @ameanshal 1 tAPSbE, for

ing ste EMmm nts _nma se the pre- and
g%gﬁéfé p?ocesgﬁﬁg s?gﬁgefSFSPﬁétfyﬁgydBWBFﬁggﬁc8&@ ity can
b$gﬁ&hlew@dnwwﬁh Ehbogiamentsoding heapegeserd thyemeispective
t d Nt 498, at. a t e
ggﬁa%ggzc%éeeg@ sl nceté Stté)vvl Pﬁ‘% etrrabceésl\%kneéé thee audio
$i9@2Yomai n encoder 220 and the frequency domai n
encoder 230 can be done introducing very |ow
gverh of subsequent {ine-domain

In si .sections
FRTU HA0 orffy - CBFLALTD HBPLBBODHAELEN CORBILTRNgITH Wi the
2008 071858 PRIAEP20DE/ h06651iv@3menhodsmeahSbe implemented

BB ohot 13:anRgetl s n sl B 0S5 Mo v
peefevined psdvngde tmgamhmsageaghameeiumrm Spgotioglar a

adse, Caﬂvﬁe éfh'@Medhg95n5hee§@8€rgH?kh§X tE?Ed control
exaqg §, an audi o signal, “respective |
c

2 ORRA ac Hi RRAERPM t h wwfsan@mq@g:er at wits the
ph@gfm@blevecoﬁpceagrs ss@tpe ada edeh®c thehe inventive
éé nsjence in tEe auglo S|?nih¥ 1ghDegend|n? on . .
EFRAER Thp RRERPERFSn PERGFFEMEnt 5PEf PERESNFnyBNEPFdOD is,
m®¢h©ﬁ@§ethe towput evepneghadspcadube hapliegeat pdogram code

g&@rQ> ral mﬁeﬁgﬂ@r%e Qﬁlbnpégfoé?t'qﬂnga%gg%ram code

usin ital storage nedi
Q@&Qgcgpgpaglve for performlng the 1nvent1ve methods when

the computer program product runs on a computer. In other

~ words, the inventive methods are, therefore, a computer

program having a program code for performing at least one
of the inventive methods when the computer program runs on

a computer.
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15 disc, DVD or CD having electronically stored
control signals stored thereon, which corporate with

WOt2ae8/07p333gr anmabl e conput er system such that P&/EP2007/010665

i nventive nethods are perf4orned. Cenerally, the
present invention is, therefore, a conmputer program
product having a program code 20 stored on a

Ry svecd epdapl e carrier, the program code being
operative for performng the inventive nmethods when

the conputer program product runs on a conputer. In
mmerapmaj&;stfmrim:e@diwg nmet hods are, therefore, a

v a program code for perform ng
at I;galgtl; one %‘;ﬁr@&? éégllgnventlve met hods when t he

bZﬁrpLHJEQCQﬁw amruns on a conputer. WD 2008/ 071353
rg%;) fegepce List 100 apparatus for

decodl ng- 110 ti me- %ﬁlrr(g?n ecoder 5 120 processor 122

YusTOrankE 3t Hetoder  122a re-quanti zation 124

13 4re- tﬂﬂxf@-ldbrﬁé)lﬁ r@cﬂUﬁﬁ@qu@@aw@oxagmeééﬁver%zﬂa
#%)lgl fie i sqcmcft e cosine transform 10 126
- e 1 ST nePS 1R®6hr ARHEP I 28
]fz@qufemxwejmmrdbmanmlmn}di)nmrn converter 128a
ﬂ?/ d| fied discrete cosine transform 129
cal cu

tor 15 129a tinme-donmain aliasing stage 130
Rfer | amrneordimein 200 apperdensihocorvesteng 210

pmmvé&rs@wfﬁe?@ &iggré@mgsfﬁs09?5n§902ﬁ0
]a%iq;};gfgu domal n encoder 240 time-donmain data

tontroller
129a time-domain aliasing stage

130 overlap/add-combiner

200 apparatus for encoding

210 segment processor

220 time~domain encoder

230 frequency-domain encoder

240 time-domain data analyzer

250 controller

400 modified discrete cosine transform input
410 windows

420 inverse modified discrete cosine transform output

first window

425 inverse modified discrete cosine transform output

second window
430 final output
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400 nodified discrete cosine transforminput 410
wi ndows 25 420 i nverse nodified discrete cosine

wotesafisism out put  first wi ndow 425 i nver se nediTfEPRD7/010665

di screte cosine transformzmutput second w ndow 430

final output WO 2008/ 071353 PCT/ EP2007/ 010665 25

Clainse 1. An apparatus for decodi ng data segnents
representing a tine-domai o) data stream a data

segnent bei ng encoded 5 in—lJ:ﬁ‘éEEi me domain or in the
frequency domain, a data segnment being encoded in the

freq ' j S 3. f :
Hopr e R e e R s S cp Pt foenting
ti me-tdatfidrhfEih dahpl 8Ereghe aafigdeat pomeIHprelmg: encoded
10 a itd nendlofmhe deRadar okoindesRdin@fudRiA SGHEN! a data
bei n%éncodeﬂgl n the time domain, a _processor for |, ,
pr oc EETH T HREHAY 2 SREGHES sl het g fH5WRESTe £9%p thehaving
f r equenmye sianed rb boidk subpudadat aepfrddemnt itiesWor@s $ive and

decoder_ t,0 _obtai n, overl appi ng.ti me-domai n, data

bl oc%&egzsllna(fopénn%vggf’gé ao‘g%- Cg&glleﬁpmﬁ&p c%?rtb? nisr?é“&lﬁes’ the

over lagp@naruLCanpmigionni n data bl ocks to obtain the

decoded data segnents of the tine-domain data stream

2. The apparatus of claim1l, wherein the processor

conprd s&4dMg-PrEgdencfederarn HeEodgcIbindecodragadasagment

25 segnBiy erl@idyd encadesd 4 ind heokd Bguency domain to

obtai n frequency-domain data segnents. 3. The

apparatus of claim11, wherein the processor is

adapteedpfrocepsocesfong peradtatss isggnmehe bdate eegodads nbeing

ggr; EhdddBy AU Affedfeddf ASRAIPNGA SOFBbE: ' Bata of the
time-domain decoder to obtain overlapping time-domain

data blocks; and

an overlap/add-combiner for combining the overlapping
time-domain data blocks to obtain the decoded data
segments of the time-domain data stream.

2. The apparatus of claim 1, wherein the processor

comprises a frequency-domain decoder for decoding data
segments being encoded in the frequency domain to
obtain frequency-domain data segments.

3. The apparatus of claim 1, wherein the processor is
adapted for processing a data segment being encoded in
the time domain and in the frequency domain in
parallel.

4. The apparatus of «claim 2, wherein the processor
comprises a time-domain to frequency-domain converter
for converting the output data of the time-domain
decoder to obtain converted frequency-domain data
segments.
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4. The apparatus of claim 2, wherein the processor
conprises a tine-donmain to frequency-domai n converter
wobod/am3sonverting the output data of the ti n®PCdmPaNNT/010665
decoder to obtain converter frequency-donain data
segnents. WO 2008/ 071353 PCT/ EP2007/ 010665 26 5. The
apparatus of claim4, wherein the processor conprises

24 frwmac/sypmraaidg cagpi nerafmr @OanHéPg t hep,
frequency-donmin data segnents and the converted & o ooooF

freq RSt A 0BT QIYBHRERESTR 4N o AL REF r EQFenEgmbining

\?mdormim ﬁﬁé@‘léﬁtﬁam}mélnﬂﬁﬁt@pﬁé@ﬂ@ﬁt@f a@ﬂdaldﬁﬁé converted
er t he progessor nprises requency- domai_n to

t] maef'dtqi3 Cloonvoeraf]er}L d‘?g? 88%‘8@? i?gork‘;/l frequency-

freq&bm@wnﬁﬂﬁna1&nneamtrean1to 10 overlapplng

ti me-domai n data bl ocks. 7. The apparatus of claim 2,

wherein the frequency domain decoder further
Comprihses apRak tiohtioktrage. 1Whereihe tpparprasessor

of clcnprd.sared ekRellientyTBof@ R B d *ime-domain converter
fre l%enc -dona| n Conve ter conpri ses a cosi ne
|

modul*@ed SPRVEEFBETk, TBR SERBIRRCY 23R R r Salidr mtrgam to

| ow aelemyl dpid itrey bamke -donpnd ry peatse blddles bank or a
nodi fied di screte cosine transform 20 9. The

apparatus of claim5, wherein the frequency-donain
TconbiTher appandtses oh ablen. 2 10vhdheimppae afusqeéncy domain

cl ai |mlodeier®imt Hdle Jdauensy - éjof@lcgfar?éligt on stage.

S
ti me-domai n converter conprlses a cosSi ne nDdu at ed
filterbank or an inverse nodified discrete cosine

g.rangfes napddratdhe appanatins ©f Ghak8ih, tMeer€imeddnain to
30, decoder is adapted for usi.n

tIWEfd naj n g % a .
pr ediFFE B GRS deCOAECRTGht a SOFRE S Sncoded | fiosine
t he madmhﬁﬂaﬂrflnﬁerMmkapparakmendkdﬂkappéu wetiefdrm, a

t he RIRELRIAy ‘Fyﬂygfﬁghﬁa C%|CB @&gkas%r ¢3h UL BLLRY or a

overlap i ng
1f1ed discrete cosine transform.

9. The apparatus of claim 5, wherein the frequency-domain

combiner comprises an adder.

10. The apparatus of claim 6, wherein the frequency-domain
to time-domain converter comprises a cosine modulated
filterbank or an inverse modified discrete cosine
transform.

11. The apparatus of claim 1, wherein the time-domain
decoder is adapted for using a prediction filter to

decode a data segment encoded in the time domain.

12. The apparatus of <claim 1, wherein the processor
comprises a calculator for calculating overlapping
time-domain data blocks based on the output data of

the time-domain decoder.
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35 tinme-domai n data bl ocks based on the output data of
the time-domai n decoder. WD 2008/ 071353

WORQIS/ERSA07/ 010665 27 13. The apparatus of clpairmpP@7/010665
wherein the cal cul ator is 27adapted for reproduci ng an
over | appi ng property of the frequency-domain to
ti me-domai n converter based on the output data of the

ty me-gdomaj n _decoder., .5 14.. The, apparatus qQf cl ai .
Thror 4t P EET C0F ap 8y héim ey oHRPOr LR e i d Tt cor 1s
ti meadapdiad dlamgiegrodihairagtan igvéclappimg property of the
frequeney;, ' ire- 1} V,

the aceoe ad sosthe T e 5285 07 09804 on the
The &yt #eter ff dihk 6 ingrdenain He¢edRiiency- domai n

to tinme-domain converter is adapted for converting the

f requency-domai n data segnents_provided by the 15 )
k -qug‘r‘Fcy@%B%%u%leSSd I ober | WPBFRYM ithRS: doRkfHLator is
dat a dedaptiesi 1GorTheré@ppadat isgof «| aitimbSdowldnei naliasing
t he overl ap/ add- .conbipn I S adapted for combini th .
over IBFIAG S 20 a2 HoRAPn 1AL B JekE TRV tedCBpe domain
t he focepesrter donsgd oo theeoddpaitn deda erf ethantinpedomain
cal ci Rt et 0 obtain decoded data segnments of the

ti me-domain data stream 25 17. The apparatus of

claim8, wherein the calculator conprises a

13 Ne-IRTRighb A d tAsd NYF Sé Bgem 6 Orwhé F€in ath@st pgqauhBytdomain
dat a ,of t.he H%ne-donain decoder to obtgig t he . h

over % il TIMRHb el W ot & bt Bckd2PRpd 1501 Thenverting the
apparfiatespieofcycidomail?, waekei nséhmentbculmtavided by the

adapg@%@;&%ﬁ%ﬁ 109 J1e it PYL, OEvégﬁaEbgﬁng%Q-domain

deco ator segnents conprisin
sequetatiaalblexmif s, 35 applying weights to the 2N
sanpl es according to an

16. The apparatus of claim 15, wherein the overlap/add-
combiner is adapted for combining the overlapping
time-domain data blocks provided by the frequency-
domain to time-domain converter and the calculator to
obtain decoded data segments of the time-domain data

stream.

17. The apparatus of claim 8, wherein the calculator
comprises a time-domain aliasing stage- for time-
aliasing output data of the time-domain decoder to
obtain the overlapping time-domain data blocks.

18. The apparatus of claim 12, wherein the calculator is
adapted for

segmenting the output of the time-domain decoder in

calculator segments comprising 2N sequential samples,

applying weights to the 2N samples according to an

analysis window function,
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anal ysi s wi ndow function, WO 2008/ 071353
PCT/ EP2007/ 010665 28 subtracting the first N2

WO280R317¢353i n reversed order fromthe second NPET/EP2007/010665

sanpl es, adding the |ast N8 sanples in reversed order
tothird 5 N2 sanples, inverting the second and
third N2 sanples replacing the first N2 sanples with

the tdj%fzaeés‘c‘;.rrﬁfdthéo d Nobt esqa [ OQRV Zret\;é‘%:ﬁed order

secon aC|ng t he urth
wthﬁmtqhﬁasqcéiféiéy vaarpesof the third N2

sanpl es, and 15 applyi ng wei ghts to the 2/ N sanpl es

accor to.a nt hesi s wi ndowi ng function. 19. The )
apparaé{(ﬁg‘%f the hdate,N et ¢ hel BVEFY 8PP Edgorder to third

conbiNkr dasnldapt ed for appl yi ng wei ghts according to
20 a synthesis wi ndowi ng function to overlapping tinme
domai n data bl ocks provided by the frequency-donmain to
t i me-idoreai i rep ey tercordd. arfidet lnjppdrii Assafiptési m 19,

wherei n the overl ap/add- 25 conbi ner is adapted for

appl ylem% wei ghts accor di SI\CT] a synthesis w ndow ng
f unctierl assing tHrapfeast @sﬁ@plm whtbveheappnagreversed

regi ohPfi ixansecity &8s Dverd APPh A Os e dbHE - WOIBE Amglpé 8
bl ocks. 30 21. The apparatus of claim20, wherein t he

calculator is adapted for applying weights to the 2N
sanplmspl saciooy dittge t of aunrtamal iy 52 s s\hmplbw';ngwiunct'the time-
bei n dapt ed t 4 ver P |on
consgrcu%r\a}éée%vveer a%)r?nggt&rreeatg%rra&n&g% égrg?igg AN

wherein the calculator is adapted for applying wei ghts

to the, 2N S b%g ﬂ‘&%or'@é NGHO /9y UMRAles WaBdOWINEy to a

function “being to the size of the overlapping
r egi oﬁw\/m\mmsv %@@cﬁvmmf 010665 29

19. The apparatus of claim 6, wherein the overlap/add-
combiner is adapted for applying weights according to
a synthesis windowing function to overlapping time-
domain data blocks provided by the frequency-domain to

time-domain converter.

20. The apparatus of claim 19, wherein the overlap/add-
combiner is adapted for applying weights according to
a synthesis windowing function being adapted to a size
of an overlapping region of consecutive overlapping
time-domain data blocks.

21. The apparatus of claim 20, wherein the calculator is
adapted for applying weights to the 2N samples
according to an analysis windowing function being
adapted to a size of an overlapping region of
consecutive overlapping time-domain data blocks and
wherein the calculator is adapted for applying weights
to the 2N samples according to a synthesis windowing
function being adapted to the size of the overlapping

region.



10

15

20

25

30

35

22. The apparatus of claim1l1l, wherein a size of an
over | appi ng regi on of two consecutive tine-donmain data

WOoRoaszks33shi ch are encoded in the frequency doPaiTrER2607810665

| arger than a size of an o2erl apping region of two
consecutive tinme-domai n data bl ocks of which one being
encoded in the frequency domain and one bei ng encoded

in the tine domain. 10 23. The apparatus of claim1,

wherei n the overlapping of data blocks is being

dét er FlRed®RRRBRENAg o5 tRBAMAC- lspetigiedR i ons.Sime of an

The a@ﬁéfr@étﬂﬁlﬂfy ebaliBhloff UhbhebneeitiYend ihd¥RASSn data
or cessor an e overl a a co I ner, e
15 f thF d th | % dd- conbi th
Ao “Ziat

bypas8lBE eWF 0PNGPISRSSi Yy thE priB&isY aflgmain is
t he overgap/ aﬂﬁmoablmfzre WBEN amonev¥ el bpppPhyg region of two

conse onal data RklLocks.incur in_ dat .
segne§§5g§§ arel@ﬁcoamalpng?ﬁg %Hﬁg 3oﬁ§iﬁ.¥§§:ﬁge being
N%thoﬁntodedeaomUM$(ﬁﬁ&ﬂ&ﬁﬂpﬁﬂdeatmresénbhagbaﬂmgnancoded

domai 0, data streagynaifata segment being encoded in
the tinme domain or 1n the frequency donmain, a data

segnent bei ng encoded in the frequency domai n havi ng
29. SU@ESS%ﬂp‘p%rﬁ't%kSopfcﬂéilﬁ neprvﬂfeeﬁglmgusélcgeé%uappmg of

and ver | hl ocks. of time-donmmin_data

compr H8 g PUREKS: diss B4 AT b B aP G EgnaRL theithlg AAC-
encodsﬁecmfuhetﬁbne 30 donmi n; processing the data

segnent being encoded in the frequency domai n and

out put data of the tine-domain decoder to obtain

8der | Bppi agrerAtLGordi Itldsi™ bl oEksthegscangrging a bypass

2008/ @8%35&15%&653993&01&6@5 tha0 &@@Plé‘ﬂ)}"gdélhéomblner, the

over | appi data bl ocks to obtain t

n omai n
decod@hﬂpaﬁga bedgiderfdarteq hEOF| Pé’Pd’ér%“ﬂ s ap§PF8§ﬁPr and

the overlap/add-combiner when non-overlapping
consecutive time-domain data blocks incur in data

segments which are encoded in the time domain.

25. Method for decoding data segments representing a time-
domain data stream, a data segment being encoded in
the time domain or in the frequency domain, a data
segment being encoded in the frequency domain having
successive blocks of data representing successive and
overlapping Dblocks of time-domain data samples,

comprising the steps of:

decoding a data segment being encoded in the time

domain;

processing the data segment being encoded in the
frequency domain and output data of the time-domain
decoder to obtain overlapping time-domain data blocks;

and
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5 26. Conputer program having a program code for
perform ng the nethod of claim?25, when the program

wOoek713/as on a conputer. 27. An apparatus f @CT/EP2007/010665

generating an encoded dataostream 10 based on a
time-domain data stream the tine-domain data stream
havi ng sanples of a signal, the apparatus conprising

a_seqioi BREeerer Jwir Iy Ngi del o IRERER of 9B cks to
15 the data stream two consecutive data segnents

havi iptadln i EBe sleqedatofdtsverad@yithy Pégitdie £hme-domain
secorght DRI dapl Ng regi on being snaller than the

first overlapping region; 20 a time-donai n encoder

for encoding a wi ndowed data segnent in the tine

. maidumpa fee gpesgyadohavingnaogerogdram appdeyi igr performing
wei ght,s t S .t he <t nr-donyi r

rccording T e SE PPl 8 s BHS T hdou B Leey ofuns on
to ot aiampuvgmdowed data segnent, the first and

second wi ndowi ng functions being adapted to the first

and second overlapging regions, the frequenc%-donain
ehcodet apeprgtagapted fHmNemodihg3® wwhdeded @ate stream

segmydsddl 030 4 heimkedupaey @ Nstaebm)E-tldBtAme-domain
data($ al yzer forhdeternininﬁﬁa transition inE%cation
assodHted® W TN a"aXER9s EGRHES ncf 33 2bnt FBF| gpparatus
for comipmidimg the apparatus such that for data

segnents having a first transition indication output

data of the tine-domain encoder is included in WO
2008/2073898e PLTPERZEFHAL0665 PERViHanencided sregments from

streaypangxf 9r sdatamSeFRNMN S e §8E€&NJegments having
transitign indication, output data of the

frequené}Idéme®h éncdaer s QU N tREIBRcoddf sSecond
dat a GtedpPpping region being smaller than the first

overlapping region;

a time-domain encoder for encoding a windowed data

segment in the time domain;

a frequency-domain encoder for applying weights to
samples of the time-domain data stream according to a
first or second windowing function to obtain a
windowed data segment, the first and second windowing
functions being adapted to the first and second
overlapping regions, the frequency-domain encoder
being adapted for encoding a windowed data segment in

the frequency domain;

a time-domain data analyzer for determining a
transition indication associated with a data segment;

and

a controller for controlling the apparatus such that
for data segments having a first transition indication

output data of the time-domain encoder is included in
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5 28. The apparatus of claim 27, wherein the
time-domain data anal yzer is adapted for determ ning

WwoOt2ae8/07135ansi ti on i ndication fromthe ti ne-domRCA/EPA0E/010665

stream the data segnents 3Iir fromdata directly 10
provi ded by the segnment processor. 29. The apparatus
of claim27, wherein the tinme-domain data analyzer is

adap f r g, [t asure., the .
Cranci el did ML A 3R HOR oHESPHEERebPE having a
transiegege i Fnansitiimn dobedcafatenst reabpot  theadabé  the
Segmeifle A NI Y f NEnkbARS! 1 ON iRAVGRIPL in the encoded
i ndi cates whet her a | evel of transience exceeds a

pr eded@niSte®ahr eshol d. 20 30. The apparatus of claim
27, wherein the segnent processor is adapted for

ovi (i ng_data_segnents wt.h e first and the secon )
over | iﬁﬁpPﬁal‘%B%s,o% h& lﬂb-ggnai"fp%’ﬁ%b’aert&ﬁes 2§58 %omaiin
adaptded o or aeadgdierg the 25daiated segimnt s dettk@mining the
freq - i n 1§ adapt ed r encoding the
mﬁndg&gﬁ%ﬁgﬁgﬁgeg§§§?g$£$%§ 3 <ﬁ§ cgﬁ?rol %ﬁeié?maln data
adaptsédrefady, coite olddtry t$rgnémis dormi iremcodetaandirectly

the frRAMency o Sgridsr sichesdidat for data
segnents having a first  transition 1ndication output

data of the time-domain encoder is included in the

2ncode dappasheaamand d1rinM pdoWeshSbe Dhat a nseg@BAESdomain
havi n £, SECC d transiti,on igdi atiﬁg ou.trF).ut datg of t
the FrequeHiS i h° eREGHEFT £°F (1§ Mg hg transition
encoded iatea stheant r s 2008 0 k3631 RCTOERBGO HH4666n  the
32 3ﬁe§Q¥3éﬁﬁ%¥ gfeﬁé?ckﬂ'Qh%7ﬁ%Mgﬂ fﬁmhata stream or
controller I's adapted for controlling the segnent
procddSorddter seementi Agdt Meedaia ddyneraneither ipdicator
the tin@E-daE nwherkeder or hke dIr egHeReUndeeERicR exceeds a

enco%&%dé%ermined threshold.

30. The apparatus of «claim 27, wherein the segment
processor is adapted for providing data segments with
the first and the second overlapping regions,

the time-domain encoder is adapted for encoding the
data segments,

the frequency-domain encoder is adapted for encoding
the windowed data segments, and

the controller is adapted for controlling the time-
domain encoder and the frequency-domain encoder such
that for data segments having a first transition
indication output data of the time-domain encoder is
included in the encoded data stream and for windowed
data segments having a second transition indication
output data of the frequency-domain encoder is
included in the encoded data stream.
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32. The apparatus of claim 27, wherein the frequency-

domain . encoder is adapted for applying weights of
wowoeskmnssag f uncti ons according to the AAC PCT/EP2007/010665

specifications. 10 33. Thes2apparatus of claim 27,

wherein the frequency- domai n encoder is adapted for

converting a mrndomed data segnent to the frequency

mai e equencysdo nent
gﬁi e ap%g ﬁggo cf%%iqé Zgnggbgrgéﬁh e%O%%EQ?ler is
dorraiarﬁaiﬁcﬁsﬁerfqrs adaptred igvg et | sieggenite processor for

f r equeney: SR @hgagatgeg%ment%o (ﬁ%e@et@peﬁé atcﬁ!ﬁieofjomaln

claim 34, whereint requency- mal n encoder
adaptRFIMRT Kl the |ﬁ1©e®h%nc¥r%‘éfﬂ®hféye@%%$ﬁ dat a
segnent according to a perceptual nodel . 25 36. The
par.atus of clai m 35, rein e frequency- do
Dodaie'T SBRaTAMUE 1 OF WCLFEBI iy OB AR ikt agEgauency-
frltemhank1 ancexdeanded Iaﬁapdeﬁraﬂsfcnappkyldgnmwéﬂgmts of

i1t erhank, alon PolYRhass 1 terhaokihg ODEAIn Whe  aac-

frequency ta segirent s e appara s
of cI%ﬁQﬁEﬁnC@ﬂkﬂmﬁrw the frequency- donmin encoder is
adapted for utilizing a nodified discrete cosine

transformto obtain the frequenc¥ domai n dat a
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34. The apparatus of claim 33, wherein the frequency-
domain  encoder is adapted for quantizing the

frequency-domain data segment.

35. The apparatus of claim 34, wherein the frequency-
domain encoder is adapted for evaluating the
frequency-domain data segment according to a

perceptual model.

36. The apparatus of claim 35, wherein the frequency-
domain encoder 1is adapted for wutilizing a cosine-
modulated filterbank, an extended lapped transform, a
low-delay filterbank or a polyphase filterbank to

obtain the frequency-domain data segments.

37. The apparatus of claim 33, wherein the frequency-
domain encoder 1is adapted for wutilizing a modified
discrete cosine transform to obtain the frequency-

domain data segments.

38. The apparatus of claim 27, wherein the time-domain
encoder is adapted for using a prediction filter for
encoding the data segments.
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havi ng sanples of a signal, conprising the steps of 5
provi di ng data segnents fromthe data stream two

WOLoIREeIfBi ve data segnents having a first or RCIEPRNNI/010665

over | appi ng region, the seiond overl appi ng regi on

being smaller than the first overlapping region; 10
determning a transition indication associated with

the data segnments; encoding a data segnment in the tine
domain, 15 and/or applying weights to sanples of the

39 me-Mohhed font seseresmngc oy dingpdes adata sstoeam based on

secong tYh@d@MhQanHEEB'QGrEQmObEﬁbntémﬁLB@%ﬂgg @%E% stream
segment, . the first and second wi ndow ng functions

bei ngh%aahw e¥PTRI ROt ?s%laﬂalseeaﬁereﬁ/éﬂgaﬁb?ngteps of
regi ons and encodlng t he mnndomed data segnent in the

frequenc omai n contr such, that_for
seg s¥ havihg & ?rwﬁ?gWﬁ§ ﬁgPP|th %%_Icﬁ¥ream, two
out pmommaubevagderﬁaocmgmenttsheha*tlmge elorfamsu Ssor a second
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i ncluded in the encoded data stream 30 40. Conputer

program havjn program code for gerforn1ng t he
net ho Eﬁr%%%.ﬂQSQ’ RSt OPr o AhTRbHRD r A Utated with
conputle¢ .data segments;

encoding a data segment in the time domain,
and/or

applying weights to samples of the time-domain
data stream according to a first or a second
windowing function to obtain a windowed data
segment, the first and second windowing functions
being adapted to the first and second overlapping
regions and encoding the windowed data segment in
the frequency domain and;

controlling such that for data segments having a first
transition indication output data being encoded in the
time—dohain is included in the encoded data stream and
for data segments having a second transition
indication output data being encoded in the frequency
domain is included in the encoded data stream.

40. Computer program having a program code for performing
the method of claim 39, when the program code runs on

a computer.



