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WO 2008/ 071353PCT/ EP2007/ 010665 1 Encoder, Decoder

and Met-hods for Encoding and Decoding Data Segnents

representing a tinme-domain Data Stream Description 5
wo ZhgoRsBsent invention is in the field of cBAT/RBRNT/010665

where different charactenistics of data to be encoded

are utilized for coding rates, as for exanple in

vi deo and audi o coding. 10 State of the art coding

Eng{‘:aéi‘e%gé%&@f] dEkudiaRdy rehakaebaingt ks Décaditay Data

Stream to be encoded. For exanpl L0 aﬂg{:g yofeleTgaly

per cERFRSREFTRPEESEREIRG R ™ r_g 13 RERD RES
source data al nbst wi thout decreasing the 15

noticeabl e quality and,degr; i-on when repl ayed
Moder n per cept ual aud;jD tOIrlcherres, sugh le for

exanpl e, MPEQ/ 4 AAC (MPEG = Moving Pictures Expert
Thgo %seg«f&C anM@%éﬁd jAudie €oei nt)eldfof Gaating, where
. _Movin Lcrures d ciate di Qs
A ZRFEROE] AIGTOCERRIRGC50 Phi chach| oral ¥ apgacoped  are
uth381847, FdISOLbEGTAHBER9/ FE1 EOND\E Rt Hfey1de0 and

au@i%eEBdglﬁgp' 1997, may use filter banks, such as for
exanpl e the Modified Discrete Cosine Transform

(MXCT), for representing the audio signal in the
staequeicy tlemaart 26oHnnghest ralkpufey §Gfaj ake wuse of

chggﬂ%%rgtgggtg;t IEEOf ?ffregueagifa(:o@{féeﬁﬁ enis ¢ lecededi. edFor
expruniinic. SxcaPHs GRACHR LBF SO ey gre e in
ofnerd dopessel seudce shyaahimas; Widhaiadsicgeasing the
noticeable quality and degradation when replayed. Modern
perceptual audio coding schemes, such as for example, MPEG—
2/4 AAC (MPEG = Moving Pictures Expert Group, ARC =
Advanced Audio Ceoding), cf. Generic Coding of Moving
Pictures and Associated Audio: Advanced Audic Coding,
International Standard 13818-7, 1S0/IEC JTC1l/SC29/WG1ll
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 fregquency domain guantization of freguency
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 pProcess, 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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30 nmusic. On the other hand, nodern speech coders,

such as, for exanple, ACELP (ACELP = Al gebraic Code
Excited Linear Prediction), use a predictive

approach, and in this way may,represent the

audi o/ speech signal in the tine domain. Such speech

coders can nodel the characteristics of the human 35
§p@@@h RoAAUEt | O PEPEESE, shiglalbhedusmrnayvotal triactrates,

g consequen2§¥ achlgve exgellent gerf r mance fq_ a4
ecH33Gnal PN oW 87T at B8.  EGKYSPEBIFy, 9oneral audio
@E@ﬁ&bﬁymnaicandsoltadenssﬂ@nnfﬁc&nﬂﬂquﬂﬂiﬂyaim@ﬂﬂrmﬁnts.
performance offered by - 2 speech coders for speech
signals coded at low bit rates, and using speech ,
@@déestt@nabprww@%ne&mwaifdl @ slgharsfnuspmebination in

LesUht Sal'vﬂay% gRhfi ?Qﬁtﬂ&@l Il APah FOBR SR, i.e. time-
Convent i onal conce rovide a | ayered conblnatlo

APMHhT cANE \ié%USPPYpéPfﬂ@aP @M@#&rér e 336k it ﬁlr@l output
éi@ﬁ‘aﬂoﬂgl Radnd1kEequency-oeiaiingentedess,t dntitiigs of the

P ¢ sianal | cul ated by, conbi th
BORL 7 DUt PGS Of SEné BNl el e aeress Sr T i~ popular

$xampssedftﬂagetedweodAngomﬂaﬂMEHG1$uﬂqﬂkahﬁeIsg&ﬂahyaudio

GO B e R e SR e b ani baked

speech coder as t and ilter
ehhiapdenpntbd ag@r enffan@ererHar da@eitl | , CKar | herpgard Grill,

SIS oo puTimien, Lot g st S onace
udl O I N ste re ri.n U er
AR ORUBEOT r@m(%aF%%er P95} NTCOIRRY oﬁiiﬂf 99"

¢ sregptentyn dofrat e encodes spcafbamkes ase. of MDCT

- filterbanks. The MDCT has become a doni nant

filterbank for conventional perceptual audio coders

@mnxﬂnmnmﬁaltEre@uanwyﬂdag@bmsemwwmﬁwﬁi@ﬁﬁ negre use of MDCT

J‘?fﬂ@ﬁan]@ C’ﬁqipf{BETd%ag %%%%En% %ﬁc bﬁl%ank for
s gna |n ‘eac

processing bl oc ven i f ‘
qur@mtsmgab o@ﬁrp§pﬁﬂlﬁérecﬁ1&3ﬁ ereti¢ys fopcakanpl €f 1ts -

AL 1105 SRR ?‘dﬂkt‘ﬂesﬁpe@b&a' ckoebféCi Gjﬂ Scaﬂo provide a
bl ocking arti fs due to abrugt t ransi E
<9 ven 1f a

%WQR%@I(?%??%ﬂﬁﬁﬂ@ 0CELIe6EcalisBCBF St
ﬂcﬁ{dhp{rﬁd@ac&pqﬁﬁbm@@§1n§'h@l<ﬁdﬂeﬁwsﬁtéﬂm Gjlrmera‘fly, for

time-domain | asi ng, ¢can || ati.on '

ex%ﬁﬁégggpreléieg ?rans gﬁnbbéggd %%£¥%%1t§%§ﬁ¥g§Iﬁb%s’ e

hﬂquana@I@lﬁ@ct$adgeOmw1ahnﬂ@ttﬁéa@@dtﬂpﬁﬁmfrom block to
réé’aﬁl ﬁ@dé\gséarpfeghel&lﬁéo%'&@l 49 28y operations.

n consecutive bl ocks of a |arger data set,

orne :
“ﬁﬁer eMBEBsedE@R bFbeks A& Ber | @pped 186~ CREER ihe aliasing

dastehaldfiaf omsad) ock coincides with the first half
of the next block. This 35 overlapping, in addition

~to an energy-conpaction quality of the DCT, nmakes the

ﬂMKﬁMmspeﬁéahlyoakueaetbuetbdrtsb@aﬁbrmowﬂﬁesskmhthe type-
ﬁippc%ljl_scggé Oensc’;o ngetEg '%%'o% t%l%YlOIt%SS%Cleach:[ddI al“p?’roperty
St ermi Ng e bl-6EK “boundar i es

of belng lapped It 1is 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 guality of
the DCT, makes the MDCT especially attractive for signal
compression applications, since it helps to aveid said

artifacts stemming from the block boundaries. As a lapped
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WO 2008/ 071353PCT/ EP20071010665 3 transform the MDCT
is a bit unusual conpared to other Fourier-rel ated
transfornms in that it has half as many outputs as

WO Wpeit733s3i nst ead of the same nunber. | n partpPCuLERRDG7/020665
real nunbers are transformed into N real 5 nunbers,
where N is a positive integer. The inverse MDCT is
al so known as | MDCT. Because there are different

{mﬁs%%mof ﬁﬁwumc@ndlgugp%& ahubbsst &Jﬂ@a%d' tto other

t seém that the NMDCT shoul d .not be inver
ERite e reigter f RER NS FRAEY i BRI i HRAT slacma\éi/efa E{, ‘as many

caﬁkbm:gs t hes oviaripwatps | DMiTst edd sudnSeqtﬂwt sawe| appibgr. In
au g n I

DA 52USHP LS o o O £80 8¢ ¢ehn g@ggf@& Qb ARl real

e -t WherReNndabar PéﬁlEb'é%Hfa"Fegﬁaques at the

output of a filterbank is equal to the number of

i me- donai n t, val ues at it whi [
o o, MR TR i oy BN pgguBethlre are
dif fearepdnkupbevisded Anhhgh- Andquiebryt Selatctiinisty sdagce it
rgivbgﬂ es%e?u I%'h%][ﬂ ¢od PBcEaLRouThendE OREridRSrtdble. However,

ocks and critica a I
me&redlwem*m-’% e FIEHHY S?p %443?3’ @a‘?nm’erlap
Hchalsa ruf mrselcjtmnltonvecﬂappm@rbmm, AaBrigdl e 2Brors

iﬁ?/ WU h‘%%a F#&Pﬁaﬁ?@%t@est&nb%asﬁgtﬁﬂe\;rédm i.e.
I asi ng ncellation | EEE Trans. ASSP

?‘@B@M‘E)’TD@ES 1161, 1986. Fig. 4 illustrates these
effects of an MDCT. Fig. 4 shows an MDCT i nput

B28oly 5 iyt Lesyg 000 i o

& mput
flh‘tﬁsﬂ‘bﬁrrﬁedlby kao@ecm? véuwpﬁéoﬁ%gtéﬁﬁ fippgin  input

PLOsKS, atvher e thpuw RE9WE 430aake irefesteat €d as critical
underneath the input signal 400 in Fig. 4. The back

BAERSY ¥ ned i ndi vi dual wi ndowed signals are displ ayed
in Fig. 4 by the time lines 420 and 425. 35 After the

hﬁ]vﬁfb‘ég' '\gﬂzeﬂﬂ'ﬁ}tf' p8bv Phos K apriothas cftedllyasddli@ctivity

onponent _w th ve sign 420, .the cond. bl %q:l§.
ﬁ’i‘%du%’é@b]a‘ﬁs al ?as?’ﬁ& éﬁé’ﬁt REER -t hd Eqmiproptties  of
sagnl dmsten et mcz&o&{r@i?ms@cﬂ@amri@qm be achieved
by wutilizing 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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a negative sign 425. The aliasing conponents cancel
each other after addition of the two output signals
420 and 425 as shown in the final output 430 at the

wdmbdomsef Fig. 4. 5 In "Extended Adaptive NGWEP2REI0E0665

- Wdeband (AVR-WB+) codea", 3GPP TS 26.290V6. 3. 0,
2005- 06, Technical Specification the AVR-WB+ ( AVR-V\B
= Adaptive Milti-Rate W deband) codec is specified.

aACﬁ@wmgeti'éEecwgn The, 41*1%@&1@;0%3@&1&@&@ tddAcdl each

et et i 1B 50055 510 PRSETED. S DIAS o

dorshmwer \inblthek fohadnoubput 4S3Qred] tihiee betitodept Fig. 4.
deci des, either in an open |oop or a closed Ioop node

whi ch encod| ng nodel, i.e._ ACELP or TCX, The
WeELEXReasled sAgapE e dofal mt ~FRiedi ¢t i v d@i?@B (AMH W)
desdc15 swudmd f ars spexglzevd .Br.ansi eaD0SHg6al s. T@hbmcal

MR- VB encoder, i des rat Y~
e &8 ch%éa ansfor%sﬁegd) enc%%eéﬁ‘%ﬁ MIM?: Rate
Wrtebansr epdest ésf éPerﬁF-%‘é} AEigansicegechdon 5.2, the
anesdifigahl rithﬂnAMB Whie UsBSea oii sE€t @MRoUBiFercodec is

tranform( far,t dlng I
%"e‘f Y ald OBYEP% %éﬁ@r@f"?l on etvvee%gg' ¥g§ﬁt Boded
&:nk@cﬂaiglcm)vmmumm nFeande oy | kodk efezn IHP‘S signal the
OveL] @bet SiNeaRS RN N for 2 closed loop

tranS|t|o etvveen di fferent
RS/ WP )e cdtleve%%gigf P5 ’Tf'ius?e?ﬁé The
mETLE ogeidber it ra t hémai-ddoad mg axx@dowewap encoder, best

a S | thaldMR-WB encoder
%p éo%r'sl'hs}efe%ht la Q ahgﬁ%u%e%%r%frﬁenc
w ué%dthanAFﬁéPn@ﬁﬁéﬁ oPLReRPRhpYE! %ra@h%sm%fmﬁé?b is a
éré@sﬁ:ﬁﬂ:? Bastdl 2%\&6d%x0 (36BP is Thicxk 3GarGerngrditen for
Jé% Shl Pro TS = Techni cal Specification).
|I|zes an overlap of 1/8 of the
frarre Iength vvh| ch equal s the nunber of new i nput

i?ﬁcaﬁq,nswahda%wsuh@séer reapeaskty Fangidr dfransform

%QP f t f |

(e oot e AR gL 25 Cone g sston
h. @moble Murdrer tofons geztvesn vadireent Pheckiu pat { pmdowing
Lhe fblrégié)@nklé»s haeger TI'F@@ t¥iendu#ihey @fnd overlap is

time-domain ut val ue its t

PPEREEREY SR nERbaiTPIACTS hYPEREh: PEEFSRs; §o%nT
modess (BCXREELBAGNAAC = cachegresdvAURTd Toamery) Thus, the
weirch g@thbée%l@ﬁ MO wﬁn@édliﬂl@abha &@ﬁ'@léﬁ |r%|@|§tedents a

rans he Dol b codec [ escrl
Eddterippnk TERAL elsalné)tc Cri g% @ icﬁﬁj.'erbank
brbandéy Mof@mg:ﬁyﬁlmasf dnham ghm pumbey of new input

Eﬂéh&g‘“ aps” ¢ égap%f ;L'}lurﬂilﬁfp Irfs 098,29t AES 1Bdpp = Third

rnati onal nf er ence: ality di o _Codi .
CADGEAE19090) PaFdnErendsr ‘%‘Lﬂ% - Datf dson, im hnical
épeclﬁudael&w'dl ngadbolrexf dmamegn.ttalll‘febe‘ammwrlap of 1/8
D' stibu | O NYMREGa P4 0¢n 191§Fnﬁe90@)\femév@rhnput

tthh &!I':r?"%\]anua 0 ﬁ 2 Dol b N

20 e E codec util
tsh@pww Consempantly s nt ﬁecaég?iﬁ’ﬁ"%cf”t%]se’t% gf “the
SReei/8l oFOEHs PBSm@PUleroihe possibility to perform
editing in the coding domain. To achieve this,
special alias-free windows are used._ At th

Gomsdde 65901t hehcBen T Fitfoves k1 & mbehLes 0DE Tt fdd trbank i
il Gy of i fiar enimsd gned Pesdt s valymssitl ghe | qutput

the above-referenced daocunen X

it 155ed 1EFr08Bk An 32gp  ThanpEaRyRUBpeg B ggEne-donain
Friendly Audio Coding System for Di strlbutlon
Applications”, that this would not be possible by

sinply using the usual MDCT wi ndows whi ch introduce

ti me-domain aliasing. However, it is also described

that the renoval of aliasing conmes at the cost of an

i ncreased nunber of transform coefficients,



WD 2008/ 071353PCT/ EP2007/ 010665 6 The present
invention is based on the finding that a nore
efficient encoding and decédi ng concept can be
utilized by using conbined tinme-domain and

frggrency domai n encoders,  respectively decoders. The
inputprGHIUaR ottt e dIREingtRhR BECTUERFYCI P conBaty mode

is dlfbﬁ/féfeﬂrﬁﬁf @ BN Gaid 16e- ﬁ@@?lc@; g@ﬁ@htasg h?ezqc (AAC = dvanced
requenc |n [ e decoder, |n|
Audioy d ?ﬁ&n% §¥opﬁéglF?§qu%%c§Hgﬁﬁal% dﬁi %ﬁ%#? SamplEd
lappedeCQdedfbmaquency donmai n data received. Overheads can
be reduced by adapting overl appi ng regi ons of overlap

w ndows 10 being appl-ied to data segnents to codlng
The Rivhw nEcheotfes. 18sidrp o Hoeths i thisk@gTer Louis D.; Todd,

Cralgoﬁe”2”%Hé“bé§¥&§n§fcénﬂ%ﬁéﬁ”ﬁ%iéﬂdﬂyW@@@l@stﬁglng System
domai n encodi ng, .respectively when swtc 9 o azs

for Q#%ﬁﬁ%ﬁuﬁ%?&|ﬁﬁpabﬁﬁﬁﬁ08ﬁcom3ﬂ?635 8H|ﬂ€ht§ can
17tk ptﬂﬂégﬁa@:ﬁ@lﬁayefSﬁin@h‘ﬂrﬁ:@ﬂcowlqg —gndildegodimgiic Coding
C at _ac i Npr.ov per f or nce, far both
(Auguﬁg igg? % h¢ iﬁ%?’ d@%uas E%eecﬁ?5|gn§Fl %%ant By
“AudlnuscodsngnamsolEwbﬁdmwe@ugl¢ad t dleé cadvaptag®ilgyribution”,

Prepr?ggb P“Eﬁgﬁ#e ﬁ%%kaCQng%gﬁn§§’o% Yche AES (January

-domain an requenc%/L mal n codi ng conce
2000) EnBbdi sty dancef s cheatlilgeGorfBiendiBGT t e bankbda dIn the

de31gﬁnch?naquya'EOeﬁﬁgd coidtg £Lonceptssi Nt@sa gl €on  the
schene. Enbodi ments may result in a conblgﬁd cogﬁ
fgin-  To

possiplékycah® fBRTERATDI @dlﬁéngm et o "8 t EF
achleﬂédl’@hﬁ@ﬂe%ﬁéﬁla’mSIaQﬂJalé(—efzmﬂjl mmme;nt aand asspeedt the

r. 25 peech like conte Enpodinent
boundﬂFF?FZS% ﬁ%§S§ NG 13 egigh Cr€§8e0|a?lgrng%llClng ot
dlffenenedsagn&énpoﬂﬁﬁmmﬁrnﬁn§oa$lbhe pﬁeséhﬁ ﬁ@@%ﬂﬂnﬂfereﬂced

documgﬁ¥spE%VHg§n%ﬂ§raQXQﬁﬁg%e that ReeswWidchi Ag-afdh fachs vrhe

occur. In'ée ment s anmount of ‘additiona
Desigpr anshi t adat Bidee ao@ﬂ@%ﬂaﬂny%@d saffiey, forstem for

DistrSWhEeBhNALPNOEaSS ok, b&,HHﬂﬂlmz@dwém@rﬂ@t be gweikdble by
a reduced efficiency durlng this

se. of operat
simplyhei®nidh tife domcept OB s oit SHEN oot WA LR fauee  ime-
domaipar kiahstader sHbsetelf er ent fimomatllsat ofestdddeayertécht the

atlon i n_which.al s _al tial. r
remv%gt i %nb %8?8‘??§5%ﬁc#%28§§%o%%6%‘?7lﬁgg§%§ea %umber
of tfehkdnirng emeddiimdrrg-of thedpeeting i Abehti 6hew mesulting
filtegﬁaﬁgzgﬂk?ﬁd bﬁcﬁﬁg@él 4sd NG AN AGCORPANY NPical 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 c¢laim 24, an
apparatus for generating an encoded data stream according to

claim 26 and a method for generating an encoded data stream

according to claim 38.
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5 Fig. la shows an enbodi ment of an apparatus for
decoding; Fig. I b shows another enbodi nent of an
apparatus for decoding; 10 Fig. |Ic shows another

woenisedizeent of an apparatus for decodi ng; FiPgT/EPRO7/010665

shows another enbodi ment ef an apparatus for
decoding; 15 Fig. |le shows another enbodi ment of an
apparatus for decoding; Fig. if shows another

Tﬁ@b%@e%% ehvaRt 2pRak 8t waskar 020 thecadind@ngFitat2a more

shows an enbo t of
#1000 HRE e adBaRPREr otk D Ay oy

u2ingneetibigedFitgrne?cdoptadws anmbt Aeeqesextdamainofergpders,
r%@%@%@&yélgoae(?g&&% ng’rhg’opfbﬂlerg’aof l{ 4&d rat®Ssing can be

egi ons when sw tching
effﬁé@f@l@ﬁ*é}#d@ﬁﬁbﬁt afy EFABSHBRRIRY CBHP%Z&W% iflata to the
fg-'égﬂlbh@? aém@ﬂe wimdowe dedgpdddb iahkusbyat esmbhmnng the
verl appl n i0ns e N t
rﬁﬁg&ﬁéﬁgy 55& form %ﬁﬂg%&:ﬁe\gﬂ 91'& gﬁg%ﬁeco Mag f w1tha the
d@modedorfnﬁqqqmmg@m q/g@ recelved Overhéads can be

fé&%%@97%%5%BSE£EB§03%é919§§5n§ Fegiods ofl tsérbd@swindows

myl ti ver | o)

HegS RPHIa T HEE0 N SOFEr T Sat Cort SN o, Phanges-
wliifriger emtdower |vaidpi ngmadgdiesns ovar kaPkhdiLRgHensSangan  be
beneficial when using time-domain encoding, respectively

when switching from or to time-domain encoding.

Embodiments can provide a universal audio encoding and
decoding concept that achieves improved performance for
both types of input signals, such as speech signals and
music signals. Embodiments can take advantage by combining
multiple coding approaches, e.g. time-domain and frequency-
domain coding concepts. Embodiments can efficiently combine
filterbank based and time-domain based coding concepts into
a single scheme. Embodiments may result in a combined codec
which can, for example, be able to switch between 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 is different from that of the layered

combination in which always all partial coders are active.
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Fig. 4 illustrates tine-domain aliasing cancellation

when using MDCT. 10 Fig. |la shows an apparatus 100

for decoding data segnents representing a tine-domain

wocdais7siss eam a data segnment bei ng encoded iRCTAERMTOI0665

domain or in a frequency domain, a data segnment being

encoded in the frequency domai n having successive

bl ocks of data representing successive and 15

19V &7t 2 P NI RL ke d i@ sd @FRithed raseaRPhasenthbs will

data strea coulg foI exanglg corresBond.to gn .
& SHTRE hn@r BRI sBRENBF tPRe SGSPEAPBIYLRS htgores. in

winicdded in the tinme domain and ot her ones are encoded

in the frequency domain. Data bl ocks or segments

whi ch have been encoded in the 20 frequency donain, .

Bagr épridoust afi REPAFAEPAT dat LR ARRTS T $0&r PAEFRRHDY’

dat a bl ocks. The apparatus 100 conprises a

i me- domai co f dageding g d a.%ggqggh £
iﬁﬁhgg%hcg ggsin fﬁg%%gnéﬁgghal%Q%ZSOgurt er nmor e, tﬁe oF
dgspekiatdss 100 conprises a processor 120 for
processi ng the data segnent being encoded in the

frequency domai n_and out put data of the tjnme: [

HeEoddr 18978 BRar e by TRAErRa | e dbhair e ls  for
deaskisng :Mor eover, the apparatus 100 conprises an
over | ap/ add- 30 conbi ner 130 for conbining the

over | apping time-donmi n data hlocks tq obtain the

Hetoddd dahavSegRBALRSH! ?W%Wkdoﬁgi 2 RatPRYFEES  TOF
déagpdidyshows anot her enbodi nent of the apparatus

100. In 35 enbodi ments the processor 120 may conprise
a.fregfenééb domai n decoder 122 for decodi ng data
Einents BOPH§ eAEeHBET| rerrd meifuefly @BnerfParstus for
Qdidding y equency-domai n data segnents. Mreover, in
enbodi ments the processor 120 may WO

2008/ 071353PCT/ EP2007/ 010665 9 conprise a ti ne-domnain

Fia f r dfuesdpvgonanateonv epteedimenty oLcoAlerdPRAF AT for
QtPsinglat a of the time-domain decoder 110 to obtain
converted frequency-donmai n data segnments. 5

Furthernore, in enbodi nents the processor 120 may .
Ebgpriseshovs equentpddmenitn ofoabi ABPa1ZBus ofor ercoding:
conbi ning the frequency-domai n segnents and the

converted frequency-domain data segnents_to '
F oSy e cOREFASEY LufRs el oaho SRIALILA  sor

éncodhemgconpri se a frequency-

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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10 domain to tinme-domain converter 128 for converting
the frequency-domain data streamto overl appi ng
ti me-domai n data bl ocks which can then be conbi ned by

wd hesaress| ap/ addconbi ner 130. 15 Enbodi ment SPaEgP2007/010665
utilize an MDCT filterbanls, as for exanple, used in
MPEG 4 AAC, without any nodifications, especially
wi t hout giving up the property of critical sanpling.
Epodi pent $1baytpaoys demaptiplen cedhagwel f wekBNCWifferent

di ts hieve a snmooth transition to a
ﬁéﬁ% apgag%go IBY A%

mar’n codec conpatible with the established
MDCT wi ndows whil e introduci ng no additi onal

%‘t i e e LR, e B TR, Dee peafidons  with
' time: i asing in the
TRy (YRR LARLPH: EREFORAI 1Y ShePURRNet) and

- corresponding tine-domain aliasing into the signal

ﬁ%&ﬁi9n§l§9Q@ga@¥st@gm%L?EmQPHHBTiQQQSS'g%ﬂeéilation when

resul t |D2% conponents o e time-donal nh I asi ng can
e MREdch other out in the same way as they do for
two consecutive franes of the MDCT spectra. 30 Fig.

. - ;
BP0 LB BB somenc
RGN tizY can thwprdgein r dafRaitizs@onast@Rfer  segment

By e%\‘tl’!cﬁiééﬁ24ri,n tahQ:itIﬁdeion{éCim;idt tio far efctteeﬁiéquod @ dmaiuain, a
onverter can CcoO r,s a cosli ne nodu ed. .
Y Fedinrt sne By cRhEReS SnqtpPansrariney Bsfitin ppving
$udcemarek dlozksol pfhadetéi | rephesntilie caunndssdwe and

é&l@ﬂh&ﬂr{? B1dd | bEstintegohdat 4h€at 5BRp1Le¥D This data
20081071353PCT/ EP2007/ 010665 10 donmin to

4 RfRe e tmaf AT cBRETPIRr TRATEIODNBPi 8B AHRBCPtream

WRdheein some of the data blocks are encoded in the time
domain and other ones are encoded in the fregquency domain.
Data blocks or segments which have been encoded in the
frequency domain, may 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. 1lb 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 freguency-domain data
segments. Moreover, in embodiments the processor 120 may
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Furthernore, Fig. lc depicts that the
frequency-domain 5 conbi ner 126 nmay conpri se an adder
126a. As shown in Fig. lc, the frequency-domain to

wd 200®e7d883Ri N converter 128 can conpri se a COBCTIEP2007/010665
nodul ated filterbank, respectively an inverse NDCT
128a. The data stream conprising tinme-domi n encoded
and frequency domai n encoded data segnent may be 10

e da b}t inle-QoaRdar vl §be@héﬂ1cyb-%lcfnlérﬂrheéonverter 124

tailed bel Th hi
? LS E TR, ThenCOtPHG HAGRC P CBSAaAEBRLRg decoder

pkﬁ1tnaqhﬂamav@@nh¢readodmagusnnrr¢muamnndat@fsenments
i nput signal with a frequency-domain encoder and sone

i nput si gnal portlons with a tinme-domain encoder. |
Fet st Sre it AMRIE TSNS A0S pf@@eaéaifctlge PRYFCqmPrise

4 c ifldedmienalyedomlenpr idunitplnerst r b26 ur €oaf acombining the

f%%.gesr?én%o 3PPl %h%%t%ooaﬁé}r {i%"déd'}% t;% Ot gl gency-

e re-quanti zati on e | nver
e ¥ edadipscreeeriosi O t PRBREDr @ 128%quy-é%ﬂl@%ﬂéht data

§tﬂ&nﬁrQﬂﬂﬁ@ﬁﬂﬂﬁgyﬁwrnldecﬁd9rfuf@héfﬂhdﬁﬁﬁﬂ$é a Hirg¢quency-

c for gnal_portions mhere e
6t Py 6 0P DT SRR RRERE A TEF (IS che
frequadurmideomdgdooddata 1 0steerbe ttOr aﬁgmkmw tHi@mezgomain

G9¢ s o MCTHZ42 . caher HddTBs &l 0Fein riRC @R it W Yoverlap/add-
utiljze rediction filter to decode the tine-donain

Sone overlap in the input of the MDCT
124a and thus sone overhead may be introduced here.

' t&é&%é&%é %mt@rm;é %%”hfbc‘ﬂ" Hl@@r%ﬁ@r IAoaeckawesJample,

reduce or mnrm over head,, I.n r|nC|p
vsrd eiBoMPRENE @#&mw%m% Y MY IdGahirsss sppecially
epesait ongimds; Whgr e thet hpeoegeesycanf oparidtiecdln sampling.

ngg%iﬁgnts n %E?Odi8§8€§d£h9cﬁhﬂﬁﬁﬁ§°fcéé¥£é*“1é%%iciency.
Embodiments may achieve a smooth transition to a time-
domain codec compatible with the established MDCT windows
while introducing no additional switching artifacts and

only a minimal overhead.

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. lc illustrates another embodiment of an apparatus 100.
According to Fig. lc the frequency-domain decoder 122 can
comprise a re-guantization 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. 1c illustrates that the time-
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35 adapted for processing a data segnent being

encoded in parallel in the tine donain and in the

frequency domain. In this way the signal can

waPRiddadssy be coded in the frequency domai n BNEEP2067/010665

partially in the time domain, simlar to a W

2008/ 071353PCT/ EP2007/ 010665 11 | ayered codi ng

approach. The resulting signals are then added up in
fregue a e n d

A D B o ey carpy oo

MMT d2fgde of operation which is to swtch

exclusively 5 between the two codecs and only have a

f bl ' mh f
Rttt 2o Pl 10 Meitts” SERaE , ST 2588hlpry-aomain
afikiigieench.6 Inm i epmpcise Fn oadgrr bi6a-hdhs | showonah nFig.
fecogder 3104 ﬁéné#Ld&ﬁﬂﬁfC%@Eg1ﬁ¥—$$ﬁhﬂﬁxabﬂégkter 128 can

fol | owed by er . enbodi

wﬁ%felst%astféﬁsl%ymﬁeu}m%%t & 9“50@5%&&‘%@&1"81&’ an
Bt NET | T12%4 deThé odeeducé reemplcerprysifggtimg-domain

ér},}ob&ge{ %S& gn SHQRQ%?&;%E%H 88R8a" ahys Js%;ent may be

Ing t |s ap ap aratus 1 5 ,
aonAEAt e FPy. and FPF%@?Fat"’é’s‘cthha‘t’l hePfr obEsdT 19gtatled

BENow ONMPid S it il tveeh? ¥ depjuenalyedbmtingencoding and

over | i.ng L atg bl S 0 :

YFELHRLIE BTSRRI B Dt abeoo OBeina sone
PP OTETEOr of20tbe t Kapoal calgrat TS ar bé regapney ~domain
éﬁ%oé@ﬁrgﬂycé&ﬂealﬁﬁﬁﬂeéﬂ néESpaﬁtLMﬁéywaﬂhZQ time-domain

PR RAoal e CBDERLIT ™S o8 b Ao SR But B EPchRe in

Fhe. ti rIe darﬂmmtdm@@er 1He, prencnnéepr staysspre20 of a2

rféé 1;$p£?avtﬁsepr edbce @ OV&é&cﬁﬁﬁigng n other
arac erlstlc of tine-donmi n .dat a ?Iocks h 1nverse
SHOCR: Heniphi g har @ EEat \foddééd b

hoeDEBRT Y dileghétet @dsiime- donansif @onvée8ar 63218 represent a

%@g§§g§?¥ &gggﬂywag%gagg 120 or cal culator 129 can be

réproducing tinme-domain aliasing simlar
to time-domain aliasing introduced by the

AEegh@nsatatDm|l IFiln ticTEodosdignatopyeti@rs Wi deadde time-

$§%5$§ 83E§§%rg§&@(géfégaégéf'ngﬁgogﬁhg Q@ﬁ&ﬂﬁroéégut of

domai n convert ﬁa
then tereadiopeda f 8pcede®erklithgCPRe 7% e&l‘fé‘ﬁ‘é%oﬁ’a SPY the

dat@ard 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. 1lc 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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segnents provided by the frequency-domai n decoder 122
to 35 overlapping tinme-domain data bl ocks. The
over |l ap/ add- conbi ner 130 can be adapted for

wocRaiisBg dat a bl ocks provided by the PCT/EP2007/010665

frequency-donmain to tine-gomain converter 12 128
and the cal culator 129 to obtain the decoded data
segnents of the tinme-donain data stream The

Lo he
LAl Aat 054 I@?%regenr'%@ Ebgaléﬂfa@e ?ﬁ‘%%‘?'ne r}%te then

stage, 129a as Is tillustrated in
R ERgthee frgpuancye-dtaith afPBRIFR) Bhagéregogncy-

dﬁﬁhﬂﬁiéﬁhﬁﬁﬁﬂkftﬂGdinHébéﬁBﬁ@Deﬂytpéﬁbéﬁﬁﬁéﬂﬂstﬁﬁy carry

d bt nthe overla .
Jdtrrrrgadg{r?gilen % g%%l ESR Iﬁf ?l’helFl me- do‘ﬁ‘g eﬁ%{s&galve”
hfhveen c‘@ﬁ)lm i WE@#S t qed MDY ahdvet heprmge:rabéh minimum

rf[&ck:fétrh%ﬂ) %sl WHRIFRO BN D e askMALRE vENiRObPder to
Ly uct re.an ut aﬁ%onal compl exity as only the
%’ @&@s 5 Ploﬁt?l aftethy (TDA) remains in

enbodi nents. This efficient process can be based on a

wgﬁtﬂsgiCObgﬁEV%hlt%ﬂ% thgcsﬂl%:ngﬂﬁ\@-ddM#lpgcgeé&?er 110 is
ARG ete by the MOTE A g?b%%vecasbmwww bj28a.

:I'an amaioy:sues W ambwdlﬁen'ond these esulvo | S sttlepin foindgd be

ang)/grﬁ f qg&h&g.‘ e t ;R/Dgl
procet::s?; mpElyes t hat t(ﬁ %?reg%l EéP g% e saCI esr to
nedusEnisioned exity . Fdgtr 46t é&llﬁsﬁrﬁfcﬁ'é Pévé@@ﬁllﬁ?%r"f an

a@ﬁaltat*dm& secondigegibeingf thhe sppidas . and bhphrkbas 100
€ 0 I n
sfhg) ed, * i ?ﬁgt heoc{ h%?:gu&%%grut esf % hg?'sa%oeds?s%ﬁr 120 may

qamATisey & SedCcOREEPT Tﬁ& fesuraleslatiiang iaverdkraded, time-
NS e £ b B @IS bhBed henm@hlef |cﬁﬂ:p§ﬁCQiHi:aﬁlrkdf tfhé drime-

t f th
8 o e 2o5RE) 2009 BhaI STRETRERE Choth o e CoReHYaERE 129
caroribdhogdsptedOiot | keprodusing nenppppegtX reppectovély an
dUgﬂﬂﬂﬁﬁ%% B§§p59t§OBE1EH§ oGk ﬁ@}jadﬂgﬂﬂﬂfo {Hﬁe-domaln

w ndoved reconstruction of an | uence_of
W"é’ﬁe‘&terrall@arﬁﬁ%’sd h rgeRHERYbedaER oﬁ%o§8 itAfg ~domain
dduceerstEis. i WO 2008/ Q7dSE3R6H/ EP2007/ 04D665atdr 129 may
HAganddan BQEElﬁSSHﬁBCShgéa&QPPﬂf@lof.sac']mee-ﬁlohﬁln data

transtorned usi ng ah ofthogonal i nverse DCI-I
Srifir@ppitRg 2R Pﬁsa%areal*r\p TRRACERIFIteS, 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



5 Second, the results unfolded fromN to 2N sanpl es
by witing the inverse DCT transformed values into
the second and third quarter, of a 2N sanpl es out put
buffer, filling the first quarter with the
time-reversed and inverted version of the second
128 guar tae, caﬂduﬂheokoﬂQ@htquaﬂimHiWMﬁHE]db@pded data segments

of tﬁenglrev rﬁngTégt%n €%eége third quarter,

respec € resulting 2N sanples are
nultlplled mnth the synthesis window to formthe

The %%EQQW%QOENQCEBOHEPUEom#§1EQUSa ﬁlﬁ@nﬁéhgﬂﬁlhéﬂléglng stage
he wi ndowed wi ndowed | MDCT nma

1292 epfi diteritd yi arthiied Ght 1T nt8fb6APREATE by Sﬁ’ﬁé’n in Fig. le.

The @@ﬁge@@gasgcgmaggjﬁg gﬁ£g§SQQ®3,Sﬁﬁpr@faﬂhpth for time-
. W ndowe second and third steps
a1ia gy o WBEoT N ATt de e aBgrs the st g it ain the
overfampstnsgt eprefdoheit MDOTa claho@Bsbe onitted entirely in
' enbodi nents because they are inverse operations with
respect to each other and thus cancel out. The
For teenthitagdereps eanopedcapitived: st imathent iafe denaifcT and.

the @Mb¥r aad. thus &fhodipEatss UShN@GribRicS maPREORGRICA il er in

substantially | ow in conputational conplexity. 25 For
both gngt BREERT Bf YHpeT sRECEoRSeCHtve AQWBESE> e sEtorfe? 1Y the

proc@@@l b rtcixr@—mn@fmt hel MXIm@ndTbhe seeendsand tdipediments.
MDCT can be witten as _a nultlplicati%&
ng %D number of

This ot R ETRIHE | o ehar SR oM nREFEY
pbseﬁMMEH@WQBSShb4wuﬂdbmﬁﬂ/HDZGORibl©6651npmm0969ments of 2N

sampies can be decomposed into three steps.
First, the input signal is multiplied by an analysis window.

Second, the result is then folded down from 2N samples to N
samples. For the MDCT, this process implies that the fifét
 quarter.of the samples is combined, i.e. subtracted, in time-
revefsed order with ths second quarter of the samples, and
:that the fourth quarter of the samples 1s combined, i.e.
added, with the third quarter of the samples in time-reversed
order. The result is the time-aliased, down-sampled signal in
the ' modified second and third guarter of  the signal,

comprising N samples.

Third, the down-sampled signal- is then transformed using an
orthegonal DCT-1like transform mapping N input to N output
samples to form the final MDCT ocutput.

The windowed TMDCT reconstruction of an input segquence of N

spectral samples can likewise be decomposed into three steps.
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First, the input sequence of N spectral samples is
transformed using an orthogonal inverse DCT-like transform
mapping N input to N output samples.

Second, the results unfolded from N to 2N samples by
writing the inverse DCT transformed values intc the second
and third quarter of a 2N samples output buffer, filling
the first quarter with the time-reversed and inverted
version of the second quarter, and the fourth gquarter with

a time-reverse version of the third quarter, respectively.

Third, the resulting 2N samples are multiplied with the
synthesis window to form the windowed IMDCT output.

Thus, a concatenation of the windowed MDCT and the windowed
IMDCT may be efficiently carried out in embodiments by the
sequence of the first and second steps of the windowed MDCT
and the second and third steps of the windowed IMDCT. The
third step of the MDCT and the first step of the IMDCT can
be omitted entirely in 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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cal cul at or segnment sconpri si ng2Nsequent i al sanpl es,
applying weights to the 2N sanpl es according to an
anal ysi s w ndow ngfunction, subtracting thefirst

woods@amsesi n  reversed order fromthe seconeti2e07/010665

sanpl es,and the | ast 10 Ni£2sanpl esin reversed order
to the third N 2sanples, inverting the second and
third N2 sanpl es, repl aci ng the

firstN 2sanpl esw ff ht het i me-xevger sedandyhvert ed
version of the second N 2 sanples, repl]facing the
fourth 1.1/2 sanpjes with the tinereversed version of

the third N2 : :
-1 1 0 - --- 0
0 - - 0 1 1
0 0 1 1]

In other words, the calculator 129 can be adapted for
segmenting the output of the time-domain decoder 110 in
calculator segments comprising 2N seguential samples,
applying weights to the 2N samples according to an analysis
windowing function, subtracting the first N/2 samples in
reversed order from the second N/2 samples, and the last
N/2 samples in reversed order to the third N/2 samples,
inverting 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 fourth 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 te
the 2N samples according to an analysis windowing function
being adapted to the size of an overlapping region of
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15 sanpl es, and appl yi ng wei ghts to the 2N sanpl es

according to a synthesis w ndowing function. In

ot her enbodi nent st he over| ap/ add- conbi ner 130can be

adapt edf or appl yi ngwei ght saccaidi ngt oasynt hesis 20

wi ndow ng function to overl apping tinme-domain data

bl ocks provided by the frequency-domain to

%é%?%fﬁ%%ﬁé1(aﬂéﬁﬂ?pﬁin% t}meadomain da%f bﬁgcks and the
. Furt her nor e, t heoverl ap/ add- conbi.ner 130canbe . :
BT O BBV y PRt g actoid Tt 648y APRedI4C weidnts to

the 2N samples according to a synthesis window function

being adapted to the size of the 0verlapping region.

In embodiments the size of an overlappihg region of two

consecutive time-domain data blocks which are encoded in

- the frequency-domain can be larger than the. size of an

overlapping of two consecutive time-domain data blocks of
which one being encoded in the frequency domain and one

being encoded in the time domain.

In embodiments, the size of the data segments can be
adapted to the size of the overlapping regions. Empodiments
may have an efficient implementation of a combined
MDCT/IMDCT--processing, i.e. a block TDA comprising the
operations of analysis' windowing,' folding and unfelding,
and synthesis windowing. Moreover, in embocdiments some of
these steps may be partialiy or fully combined in an actual

implementation.

Another embodiment of an apparatus 100 as shown in Fig. 1f
illustrates that an apparatus 100 may further comprise a
byba554 140 for the processor 120 and the overlay/add-
combiner 130 being adapted for bypassing the processor 120
and the overlay/add-combiner 13C when non—overlappihg
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  Dbypass the’ processor 120 and the
oVerIap/add-cémbiner 130. Tn embodiments the overlapping of
blocks can be .determined acccerding to the ARC-

specifications.
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wi ndow ngf uncti onbei ngadapt edt ot hesi zeof an 25

over | appi ng regi on of consecutive overl appi ng

ti me-domai n data bl ocks. The cal culator 129 nay be
waehagoaessf or applyi ng wei ghts to the 2N sanptesp2007/010665

according to an anal ysis w ndowi ng function 30

bei ngadapt edt ot hesi zeof anover | appi ngr egi onof 15

consecutive overl apping time-donain data bl ocks and

the. cdaculsabes nay bémtﬁdmdinhﬁ{t aggpt ael f@pp@ﬁ)&wé n@oo for
weights' to th I a cordl a_synt esi s

%\?r}]%%avs]fnt?&]c?ljli o%négﬁiﬁgng dapt ed 16"t he s‘?%eo%f At ffgTe-domain
bter | prRay ridy o‘??-m%-dqm@fboiﬁ’qaerﬁtsretane hgivisgofsamples of

OVELEAPDI nﬁhéeﬁhﬁé Qbmé Y@ ea%eg%b&% t:bu@ddoaf@lrn example,
dat a bl oc whi ch ar.e encode uenc omai n

ET B9 g"e‘% Thafufhe §|1?é‘agf z&i‘?mé’\’férsllﬁ plsﬁ’ﬁ\é&h fRGtions
ami}sawid v&zectumajmmotd‘ataa: ktlhﬂ:l@mﬁ tlithanhiTtle @p@aratus

»p(%ngo e tl%%go?rgl n. In enbo aEQrOB&?ﬁQ%{‘ﬂ% data

encod I ment s e Slz
%ﬁgf%eﬁ‘éisdatfd-"%‘bgr@rﬂ S besfa}a%?ﬂt'ed TP t rﬁ?ns‘?leféltéf’e data

ddrpnenitey [hapfiingg ar €direns orEabsdeoRAt Sveriapping region, the
second overlapping region being smaller than the first
overlapping region. The apparatus 200 further comprises a
time-domain encoder 220 for encoding a data segment in the
time domain and a frequency-domain enceder 230 for 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 for encoding the windowed data segment in the
frequency domain.

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
contreolling the apparatus such that for data segments
having a first transition indication, output data of the
time-domain enceder 220 is included in the encoded data
stream and for data segments having a second transition
indication, output data of the frequencyudbmain 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 Dby
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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15 may have an efficient inplenentation of a conbined
VDCT/ | MDCT processing, i.e. a block TDA conpri si ng
t he operations of analysis w ndow ng, folding and

woubsad7aisag, and synt hesi s wi ndow ng. Mdr eovePGT/ERR007/010665
. enbodi nents sone of theseitsteps may be partially or

fully conmbined in an actual 20 inplenentation.
Anot her enbodi nent of an apparatus 100 as shown in

Eﬂnlgodilﬁerhﬂ. | 418 riaitn@s-dorati nadazppanal yse 2094 ojrﬁr(ajv Ukré h’fdupled

rlse bypa 0 for the processor 1
over Sy /2 a“ztoply'éJSggon]f’%\ ne?eqrg%‘]%epﬁﬁcgﬁﬁﬁfeé% fh ' B2aer o
dyberning the rasudson i2@igativhefrom the data segments.
e%ﬁ@m@@ﬁgnegnhﬂnertﬂﬁﬁLarmgaﬁOaﬁege@n%ﬁeeeg 240 can be

consec tl ve time-domai n data S OCcCur 1Ln
SRR s RRTCHY ab@ EhEodBEMPRT RECEPAEOHORAPN AN Prder to
dertdai:rpirm dathe segaesisiane entogaddm tEhemt i 4®ta provided

aPFRLELy bE (IR CPOMRR Chrddedfol Tonpesd FIPELATALD are
‘e%h‘é‘i‘r ad hdhenglptied: danssi tneHigi t Bout any

over |l appi ng. For these cases the enbodi nrents as shown

D El as rocessor 120 and th
%@er }“%BF aﬁ‘ggg%n&}f%er&fg S pd }['?ren ityﬁgr 240 can be
adarteppi #grof @@%ﬂm%anabe Heangiited aweasdieg the

£ Part e MCsRac f4 basld on a level of tran51ence in
008/ 071353PCT/ EPZ 07% 10665 16 E}Feq 2a sh

odtRERTOBF AN 93 Ba FET2 0 f ggf?EF‘atsieﬁﬁlegﬁs wherein
eine otiean sistt ors t iedingdiagednagn ndigabedoiwitthedatthie level of

§£5ﬁ§§€néé“%4&é§3§*§“§r@d@%€§m§hé@a@h?égﬁSEhSaﬂp'eS of

a signal. The tine-domain data streamcould, for
exanple, 5 correspond to an audi o signal, conprising
Bp@echcsenbwsnananﬂeﬂusmboaemehonSfomhbobbpatathe 200. In

éﬁéreeﬁxﬁcg@mé%&f ANPARALYS Cé’émr{ﬂese%@né}ecggﬁ%ﬁ?ssor 210

processor rovrdln data segnen
eRR abst ﬁ@ﬁﬁ?e‘tiv\éoéo%@é%ﬁiilva data §@@W€ﬁ{5§ Wa¢hnghe first
dhd SthOrse-ERE quxa@ﬂmgp regibagi Obhet hﬁna-Qﬂc&ﬁ:m Gbncoder

rlappi srrallerth theflr
%%‘Zrl aglpl}pn‘% g e aengcr)% h fur%%esements' the

f:bwrer%@s-@ntam em@rii@r: eﬁé@derayzmefeﬁaeh%@dufqg gncoding
&at aw§ﬁ§8ﬁéa Batbh%etg'm@%t@mm'ld] gl aontrouer 250 can be

e B R S ek narS-eRu, At it st che

frequdnewtdamaia serswgian ndA ngarfcuncfme;m freprgyrdpmain
aw&wkwedzg@t B RQpMeRLt e fhask eré@n@aeen%wmj)%n&ust

L P IR LU TR 8 S dpeconan

omcai@eg?%mtls nindlendedgireritye domeided ZptRurstineamored for

aNA A US QA nGORPri ses a time-domain dat a
anal%/éer 240 for determ ning transgr Ssi 0

TR LA GG dOGGSRiTE R a GEFB“Ee AERLC ntbhea frequency-
GomH 10| drero50 130 contnalided) imhethpparerdest slade stream.

thabehor dabaaiR8ARY $oth output data of the time-domain
encoder 220 and the freguency-domain encoder 230 may be
included in the encoded data stream. The transition
indicator may be indicating 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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25 having a first transition indication, output data
of the time-domain encoder 220 is included in the
encoded data stream and for data segnents having a

wOoSBesaesstr ansition i ndication, output data ofCtE007/010665

frequency-donmai n encoder #30 is included in the
encoded data stream 30 In enbodi nents the
time-domain data analyzer 240 may be adapted for

éHﬁ n'@ﬂm@h? Skkkgﬁe#ndﬁf@tkﬁp f58n14ggd for more
a

tlrre rralnd ream or from data se
Erﬁetﬁﬂhd'éd]q?rydﬁﬁé §§gﬁﬁﬁf-5prb%e%@éﬁd32‘mtsﬂﬁ’@§éllel encoding

r&ﬁb%@ RRALS zaHe endl cabeda 3Spédc Mike?Rudil Bligna2bhaving
kffd‘s |IIustrated that the tinme- domain data anal yzer

¢3dpred to the input of the segment
processor 210 in order to determne the transition

10di eaki onedgomddf ti ARpdeEByN daf a gggeamgd N multiple
anot.her. . D 20081071353PET/ EP2007/ 01066
It eth P 1S NECHGRAV AP UGt & AnatYz e FOBEFOMAGT SO0 tO

aoupledd thee txtmel'oipmt cmﬁpcbrhaus-fgnﬁmlrpr'ohesappaﬁaﬂm n200.
g{ede&lfPe hﬁgf re%”séfé OPn&ﬂ‘?é éé&%é heines

at a segmants ts he tinme- oma
ighaFjger 220 cFa?ﬁ-‘ b@xsmeéam e%hea. CORErPLEBT h@%e@%ﬁé be
cfiﬁ@ﬂ%ﬁ:ﬁﬂfo 2dKe | ﬂlﬁéd@émim detesd@ne22theahd ansét E@Bquency-

orgn% %at | 0@3(66& @1 VI det% %ho%%%l Ca?}ég Egcgﬁggeghould

pr OCGSSOI‘ ese e mants are 1 n
rRIsdusts: | | s Pncpﬁgd 2l§>utPGt| n kafeEdi rght st]t“he transition

tridiR-=damm . N tat anaﬂﬁéiz‘Z%Enb%ﬂ@méﬂﬁ RecadapitadiNer 250 may

deterni nin ure the tr.ansition
SRR S A LA e DRI St 1%, gkt dp, gncoder
23 hergb ridoien fat&tlaest:yeamnemtmcmla Z¥hgnent s wherein

the transition indicator may indi cate whether the

| evel of 15 transi ence exceeds redet er m ned
%qwqgﬂhﬂqp emboediment both the é} e-domagn encoder 220 and

the frequency-domain encoder 230 may encode all data
segments and the controller 250 may be adapted for choosing
via said switch which is coupled to the outputs of the
encoders, which 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 encocder 230. The controller 250 may also
control the segment processor 210 1in order to set
overlapping regions for & 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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Fig. 2c shows anot her enbodi nent of the apparatus

200. In the enbodi nents shown in Fig. 2c the segnent

processor 210 can be adapted for providing data
wesaggEmiss With the first 20 and the second OMENEEPENGES

regions, the tinme-domain encoder 220 can be adapted

for encoding all data segnents, the frequency-domain

encoder 230 may be adapted for encoding all w ndowed

d tor@) | 0 d :
l‘?ln eﬁégdéfm 50l | 8ok w&%ﬂzg%wgng%ﬁgapplng

for controllln t1 me- domai n encoder
DT} T AT ﬁt€ﬁ§86éF5220 and the
frequency- donaln encoder 230 such that for data

havi t Si indi cation, out '
RN, 12, BioBLherte LEARSF-0HAU AR EN. (R 230
¢He bRcodEPtest aferr @pphvand fweriobasa cs%gmm@@,w hdwnagions

?c;e;&@lnc nOL% :m mé In %’%eéf‘ﬂicﬁ%éﬂd?ﬁ nglwttr%:t fqaq%n c8kytB8main

| 1S | u |
*’e’h%‘%?gee‘d 20 SO e RORRR A EPr  RoBUSEERRE BorigaYRa; data
the tharefdemaencenchderin?20c andbtele a frequency-

é Wr&»ﬁad%@n{én%m%%o@é@ NBYe berd Azgﬁqio&nalhh@ncoder
encoded data stream The transition 3 cat or

P iGRI Of iIAFGRMTS HOF JUARFAZLRYnEIR FReTuANRT domaih data
segmnﬂﬁﬁeahdn‘ﬂnmﬂhﬂrmbeé wthé Arspeaody-siaadn etcodel 230

B gy Lo oUlaEnLy U (LRI SR, cocs

SRPIHLS aqmrﬁé@gmmssapmm%mﬁﬁ%s 18

The frequency-domain encoder 230 can be adapted for
utilizing a cosine modulated filterbank, an extended lapped
transform, a low—delay filterbank or a polyphase filterbank
to obtain the frequency—doméin data segments.

The frequency-domain encoder 230 may be adapted for
utilizing an MDCT to obtain the frequency data segments.
The time-domain encoder 220 can be adapted for using a

prediction model for enceoding the data segments.

In embodiments where an MDCT in the frequency-domain
encoder 230 operates in a so-called long bleck 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.
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 wvalues 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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and the tinme-domain encoder 220 may be used for nore
speech-li ke data segnents. |In enbodi nents paralle
encodi ng may be utilized, e.g. for a speech-Ilike

wordd@ s gnal having background nusic. 5 In gdwerr2007010665
enbodi nent depicted in Figp 2c, nmultiple
possibilities are conceivable for the controller 250
to control the nultiple conponents within the

appar atus, 200. The differe passibilities are

SR by ABTT oo | 10s T T IRPGTasE “Sefc cgampeavable

¢ Jegoptimal Ieegﬂéﬂscaﬂﬂdsémmanmﬁpledespethevely- applicable
' | A RAGQARS §%¥£t LS [

%ﬁﬁ%ﬁ@?ﬂgé%l.n or der to 6§%§ﬁ£|ch encd%g?gg Eo?ed with

o dtiee dPesich FRF it put 2 hate doBHeE heCt FERsREF ofRe block

ohdf eatphoncy+domaiod herceaboddaeat the.cayd rollest2dfes an

%%éi%dﬁa%é’rgéncod%%“%% ggat & o%%c!ugl?‘;dngcglaé eblocks use a
<8

icistlet in80. and stiémeafdorabodiersade ot¢ﬁttéheuses a dotted
Tire- AR rheRRFO A e wl%Mnbh&uEE:Q%ﬁBCMaGQWEb ments are
(gnco er 239 ngy enco%g al | §e$ 20 s ﬁé§ and th €y
519 eF11288° Hed” b&ad8PER or”}:h RAYERGY gdomain
&g ltich wwed) | srcappltde toindedonaput sd@twcheboxes) This

2SR - tWRIhChy eNcoded dakarsqamenti shpusd, b8y to 34 as
qﬁluded in the encoded data stream based on coding

C|ency, respectively the transitionS indication.
In other 25 enbodi nents the controller 250 can be

pt%l IPI {1409 Lhe, Wﬁ%tdﬂgcf§sgﬁc 2T P6 the
rovi di ng ata segnents either to the time-domaln
YZ n@rlq'héqtteéf(ﬂt‘gﬁ@ ¢ B¥nRPR €AtsderIpgDt which is

arpddenl a1 25 thye als@atont and the degaesbgpenceasver it
0. i t p e fo
£ o skpBofli i) h 6hEL ZOeISISAPRRREACH A, | 05 f Bt o
o vHdiept e fmm%mm@im%tc‘a ‘sm@ehlbeméeﬁwm to tancel
%mmhepasfﬁﬁora%h&l?@d bhsxéd rrmyydomén f&@@;@@d gey domain
Ies |1V e egque | N_encoder
SR A1 ePRh0 W EH T SOR 1M CEr S capiatn to
e toing réota dat ahakfneht 8 segeenhesionecdf ovhelapping is
BRRPARIS, tﬂﬁﬁ@%ﬂé\Hﬂnﬂ§‘¥ﬂ3ﬁJ§wiEgﬁlﬁgnbE@kl@EoﬁSQhe time

an be urther ed to,set.the_wi ndowi n nct.i on
G 1 ot O Wb B0 0BT ST CTPERYO0 PO FUBRE0 T g hat thE Bime-
domegue neycatThi daencedene2B80ial 8ag. wideh hiase a size of 2N,
19%%' aPPisng regheps Ml £0ditRg MLt 01 @3reYRHEOULIth the

n enbodi nents the frequ donal encqder 230 5 can
%@%ﬁyeaiof‘ﬁrmaﬁﬁfzﬁpﬁ aEF htf% Wf S-uncti ons
according to AAC specifications. The frequency- donai n

ﬁPCeQQé 2o a@hQﬁ Qgﬁptgﬁbgéﬁuéﬁgw?iéhgg Zay nsowedcoded

dat a segnent o the frequency dommin to obtain
45 3dfuehly- ddMeACHAtE SRRt #61eolBF, qRghead for the
ff inecramey ndsredodeahcoeletion 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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10 230 can be adapted for quantizing the
frequency-domai n data segnents and, furthernore, the
frequency-donmai n encoder 230 may be adapted for

weadiaradssng t he frequency-domai n data segnmentsI/EP2067/010665

according to a perceptual 2model . 15 The

frequency-domai n encoder 230 can be adapted

forutilizing a cosine nodul ated filterbank, an

extended | apped transform a lowdelay filterbank or

a pol yphase filterbank to obtain the frequency-donain

Hatm QEgmerd. C2b PRe FeBHEShAn donePRiReRbYePY23Gilizing

ufrﬁwche ﬁdﬂgﬂﬁduj ,OF £ it | éxzmpge,ana&mdlﬁq) bt aga sk@ucture
requenc at e ti in e ncoder

whit a%ap?%g CS -I;}.gr edglget jnTP a %yplcal

can be or using a
seRiiay qﬂw@m,a Segment 8Shost | a]ncéméb@lp rremtxgomfar @s they

aafbl\/%zdl A nt f@érewsmcymcigormw %CQ%{ B30 LQper aéﬁast the

So- calleg Iogr bl ock 'nbde lﬁg requl ar ng
wirdh e FRSt SREOUSEATFRE SHHE Y, the
$1¢Rﬂ0$|ghalevecbapplﬂgﬁwé93903|&h@mgeonsththhe different
@i’rﬁi&%ag Tt %%%H%ﬁ@ebbﬁewé?é&\" Ixﬁfhﬂ*ﬂ? Ps"@\%here a%le for

hi gh his can be true tor the cases
?ﬁﬁe%QQHﬁ?CE méntéOP@HgFH?V?an1ng rate of N sanples
shoul d be coded using the tinme-domain encoder 220

éxfl?%oejh%%n%f ‘sﬂ%uﬁfﬂe%%”% ?ﬁW actd of?‘%h];h%ze of

ut “values for ave to
Mféd@édi%%hhPH@V?FweE@éﬁﬁme@h%owe ?zb'arlta@e m windows
v‘ﬁﬂm|@:§fﬁi&rﬁvaw@x_bl@;ﬂtn§ heegiirputaref 416 of windows of

%ﬁ%ﬁe a:drllzgg nggrcif]}-l Sm%-gg ns oe/ree{nhsea}:cg.o(gs @o and from
So08/ 0 WIISGRET/ BRZ0O0VLO10865 20 YeduadliceWeriags. a8a for
é}%n@é |1 ugt £81 &s8@Me GONCBEY¥AD! eEQM%&' app"‘@&d{@:girims von

RlratTrartsy ool e RBREe R YsGeathrtntine  und

adan;xkﬁnmHensm@ad@mkzzonen”orEeequenzepVabe éBe BbocR, p.

ésélfzsfd ,£0uRReYnEama @9§§C°Qﬁ§ d@ér?er:.':d g. Cc;?ﬁng of Moving
| UStrateS an_exa ere

nc 0

s uapd DPSAPELaLECn SILOY | AR AR | PRl gomERRing,

Bﬂr.mﬂmildmlaa umrmadmt t ddBdlierag., UrIdie}/rIéfa:t h ITled. /SC29/WG11
quﬁ qgggggts depi ¢t eg.wh :

can be enco ¢ 15Eg He W;€8d  in

|n the frequency domain 10 solid
QﬂtQIFQFﬁ?QW%% HotraPHeF @e3°50§5§)tr?ﬁﬁétlons to
x:&pre&:mt atghen Wineddomadirer reedtobedi nreiggens3b we 3dt is

encd%ﬂgted‘ 9y n3i%ic#l Uty at ?% theac°a§?c1\’.i'§€E§t9§t afbd\fr data

requency onaln I nt errup
A S s%émﬂl%uéheu £igeEodetP | Anhethe rréa%weem% are
afcbddie dat acisegmriquaincsr dbmasnenantledhen therd one is
%Jl%e%gzgcﬁndo N W%ﬂén dgﬂagﬁderwﬁ@n pr&-ylt%% from the

mal n ch rs necessary t o cance
EremiIansivai ﬁioataulasrcﬁgté@okeaewomwfqheﬁﬁm dﬁmows with

2He EAEDERId 250 r WhSH 15 §€hé ngrkr agetihe the@@ugRBY reducing
qggaln Q the tinme donmain, half of a segnent size of

8 is required, the same hol ds from
switching back fromthe tinme domain to the frequency

ﬂ@wafnﬁedﬁﬁm nehtehairarrn,qttllorﬁe ROEh e %@%@@edordasaart and
ment a size of 2N, 25 thgn a it % The

se
3% “’alr"?ﬁiogts tﬁ@e’éﬁﬂc?} o'i/%rltoﬁ?s QPER t ABS
dwmxpsgunﬁmMgmmundam&odﬁﬁ:dama byamilt sampl 3. ahdd €ase the

M&—éé@lnongnéwe?&qlf%@tiokgar@@e C@@nggwgn%%d only small

regions of overlap. As a consequence, the overhead, i.e.
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using the tinme-domai n encoder 220, the overhead for
the 30 tine-domai n encoded section stays at N
sanples. As it is illustrated in Fig. 3b where two

woRiseasssi ve frames are encoded in the tinme peFRbYARNs6s

t he overl appi ng regi ons akythe begi nning and the end
of the time-domain encoded sections have the sane
overlap as it was explained with 35 respect to Fig.

éﬁb Ehﬁbe§boﬁh@ﬁﬁﬂﬂy%ﬂ§ﬁ”#é¥ﬁ trﬁgtﬁgetkgnggggtgé due to

wo frames, encoded with time-domal n encoder

%%%pﬁwﬁla%gt srsseéad&me@ﬁeﬁh@qhsﬁanaeﬁam effeseeally,
2260 iomethesdcass, b¥WOMNIOVS 07d852REH/ BRRFAMALP66Hi 2 the

\Y er odi nts
TGO G 1 RS IS TR Man yigh ene
ey ﬁtme-omré@pp@duyéadpﬂ MG # GAQGeiith Noy = 1024
indwiss r@f esvarhypicalr 3ovaquencesof LoNhest 86, the left,

Eom B8 e °fn?zﬂ9§%w3e%ﬁdtﬂ§¥4?%e WPhAoRATPLES for the
¥ ightgatia ssedrtent £ adlerema tandi ndron s egraaistitty ont lnesaﬂmngf in a

E&I?aPVgﬁéﬁPeE&d‘goEeg_'o%S @hqmpes%gﬂeé he%}%é.i:ﬁﬁfns reduced
Wi ndows. seqﬁence icted in Fig

%&%‘ﬁnjlpﬁpe f"&t“dfﬁt ékgeq%‘gc@%nﬁp8ﬁéd Rbote. windows with
eptadiGrently slesulld sndn be biretabl dweniaxdbws A28t kamples.
size of AAC wi ndows, however, enbodi nents take

advant age of wi ndows with different overl appi ng
ERRADMENSSd BR¥o Wil RloRs BFLUesrRANK edgntthe - frequency-
dhtniztiini odscoddr epBodiagentfort ranmglieQnscied aide Iy Oﬁbed MDCT

qugéﬁﬁgnﬁgomﬁ t"oEﬁ%r {ﬁﬁ%ﬁ%ﬂ%n Verlap aisgnobe used

di scT0sed § n rnd 5di &Fin
%&Rﬂ osTEprI e Yidonaay | amféfmer ek opmat p@heund cosine-
s tern ﬁq&%ﬁéwtlm ma r@&u;eﬁzse Vehe élérw@tes of

ehie NiRdh, BRa P ae SaR G RRE, LA RERY  AGaI S SRS affEad S¥-delay

udierb@adisng,s leérrea%t ipnatptStsenddldetB808s7, s BEC for
&Tﬁyl%@%ﬁ@éné/bﬁbe& P'nCtM#E%SlE&HgEE &9 @ a&g% %}ﬁecs

f dln enbodi nents to, reduce the over
T Cfcflénr%“tlso o LT RNt AE 18BN RIEN aer?é’&c‘fé‘&d Back-
Tidgieimnkapetraitd onl Imast rtatked intoFiagcoddt ki gpeddfic type

df LWHSHdAL B9l 24 adaLFuReATRING, ubla WY Ghd Ma1teiBlank. For

two and t ar e enco requency
ol nt% ‘?]Flem?ﬂp?'ﬂt%ﬂefi"ét%ﬁ]ew&dt]i“ﬁ ?ﬂ%lf?h% Stage may
o nanpl endraresWwe £ EhchgnfIvynbyh@ 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.

Enbodiments 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 subseguent time-domain
encoding only, overlap may be omitted completely in
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30 frequency domain to the tinme domain different
wi ndows with the reduced overl apping size are used,
therewi th reduci ng the overhead. |In enbodi nments the

wd foagisiisson may be based on Start and 35 St oECMEFOVE066S

identical to the ones usegsin AAC. The correspondi ng
wi ndows for the transitions to and fromthe
ti me-domai n encoded regions are windows with only
SABbb: hest ONSERbORYRERER. oS theO L 144e
over % SBLEERER, oS L AREEISE 1idCegante the
fRECR ﬁ’b‘érd?ﬁo%’d?ﬂ t9fortdie \BRceees Qabé %F%‘F}%‘M tted due
to the switching process decreases substantially.
t a e 1/2.far. each
ﬁﬁ‘%ﬁéﬁé%é%%s Eﬁg?%éﬁi@ﬁ gj g\%}ig\ger I>lglep ac2) TR 3PS ot esa lower
FAEENT a rAEEN SAN] mvmnmw Sfteegubhar same quality of, for

'fahdhﬂnyi@)/e&rll SRR W g | idedpReANE1 W & M Ne cgl%ﬁty can

ncur erh ad .of 1024/2 512 sanp Ies f
%188e8) Ryt

8f fonisged, 39 (S HNaEHEL AR GT 098 55= ", Tespect ive

§aﬁ91i955f cent Hee r eghpted. o t hbef adensienuindow, the audio
LigRsition resulting in a

Depending on certain implementation requirements of the
inventive methods, the inventive methods can be implemented
in hardware or in software. The implementation can be
performed using a digital storage medium, in particular a
disc, DVD or CD having electronically stored control
signals stored thereon, which corporate with the
programmable computer system such that the inventive
methods are performed. Generally, the present invention is,
therefore, a computer program product having a program code
stored on a machine-readable carrier, the program code
being operative for performing the inventive 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

a4 computer.
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total overhead of 1024 (= N) sanples. Choosing a
reduced 10 overlap wi ndow | i ke the AAC Short bl ock
wi ndows with NOvi =128 only results in an overall

wonesidvesd of 128 sanpl es. Enbodi nents may utpdieeesvo1eses

filterbank in the frequeney- domain encoder 230 as,
for exanple, the widely used MDCT 15 filterbank,
however, other enbodi ments may al so be used with

Ré £gEenNey -Idigyemi N codecs based on ot her

cosi ne-nodul ated filterbanks. This may conprise the
derivates of the MDCT, such as extended | apped
19ansArpanaters [fow dekayihpl t er banks as wel |l as

pp@ypﬁw&dn{atl%rla@%gersuch as, for 20 exanple, the
ggf@ used in MPEG 1-Layer-1/2/3 audio codecs. In
0

HIEMS % ficient inplementation of a
122 waff 1o eidyi-idossiankicapdeat i on may take into

L0 isent ype of w ndow and
{0 d%/%a?%q%aftggused in the filterbank. For every

of fFEErBRAK - BB bR af9RY S Kage may
Eﬁwemdmcﬂl@mme@refctel ebemhbytbangf@fr@pr ocessing step

r_ r DCT-1i ke or DFT, for the
rmdul ’%!Cg'l ty "]:o n?ﬁe correspondi ng

k6n mddey st age can be i rrpl ement ed using the .
2| T dag—uam@ﬁﬁetbr@mﬁéoaahaﬁﬁ SoRSit ¥ 0Ccessi ng

th - 30 t
P bR Fega i8R pR B Y e hE abRane St Gl
3p2)9t iaissulEdeadi nents of the present invention

@ynﬂkhéia%m@iﬁaa&agglh akrggbetter code efficiency
since 35 svvltchl ng between a

|eved
Jtcﬁjna %R/ 88568M°356%and t he frequency- domai n
it odgmpad3@ usatiome edondingt r oduci ng very | ow

DVET hgaghe N §bg%ggo§ect| ons of subsequent
{ ] fre- dommin én only, overlap may be omitted

Rﬁﬂ97¢°WﬁlnvEP28é8F071353PCT/EP2007/010665
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



23 enbodi ments. Enbodi nents of the apparatus 100
enabl e the accordi ng decodi ng of the encoded data
stream Enbodi ments therewgth provide the advantage
that a lower 5 coding rate can be achieved for the
sanme quality of, for exanple, an audio signal,
respectively a higher quality can be achieved with
the sane coding rate, as the respective encoders can
be adapted to the transience in the audio signal. 10
Dependi ng on certain inqbenentation requi renents of
the inventive nethods tnventive nmet hods can be
i npl enmented in hardware or in software. The

ér{%ép%%ﬂ 'd%@ocﬁﬁgﬂd&g s@ﬁ&%ﬁfs%ﬂregéﬁtiﬁg a"’hrﬁé %ﬁx@in d(%a stream, a

age ne
daaa/seggnmtmngoen@m in bedingidemainras|in mngmL@ngx demgin, a data
RleRP Bein§nEHd &P RAE @Fe@ué%dyfhérﬁﬁn Ma@ﬂgmsﬁe biocks of data
cOnmput er System such thagal ntlve t hods are
(BRIePRINGSURSEREY I AT, OV FiaRpnGs bIREKS ] i OAMAD) dala” samples
Wﬂé@élﬂft\% eo%@cgwmmwgmawmmmwummmum gelag encoded in the
gram code red on I
SRR Bl ShePat I et SBHAR ravia'd i domain
oven!apsmmg/egrtmt tmacm)pmwus @dteprtsmq:)ut er program product

runs on a conputer. In other words, the inventive
net hods are, therefore, a conputer program havin

2 tiogrdomaio diecedsr ToBdesPding @ dpta) sagnent f%e?a‘?OdPaeiﬁ the time

ddRYERtd MRailBuig 8atehte hel tiife-G0MBIN ®IcoBEOgr am runs on a
conput er. WD 20081071353PCT/ EP2007/ 010665 24

Ref erence List 100 apparatus for decoding 110

4 lpﬁﬁ:edﬁf&tdm;ﬁismd@rfre’ﬁuéli’@-cﬂmnmesimodérzmr decoding data segments
beﬁr?gqgﬁgo%\éd in the ﬂec?u%%gg%omam {0 obtain frequency-domain data segments
and for processing the frequency-domain data segments and the output data of the
time-domain decoder to obtain overlapping time-domain data blocks for the time

domain overlapping region; and

én overlap/add-combiner for combining the overlapping time-domain data biocks in
the time domain overlapping region to obtain a decoded data segment of the time-
domain data stream for the time domain overlapping region.

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 paraliel.



122a re-quantization 124 time-domain to

frequency-domai n converter 124a nodified discrete

cosine transform 10 126 frequgncy-domai n conbi ner

126a adder 128 frequency-domain to time-donain

converter 128a inverse nodified discrete cosine
transform 129 cal cul ator 15 129a ti ne-domain ali asing

stage 130 overl ap/ add- conbi ner 200 apparatus for
&ncoditrgagidatae prertimpr, W@!ﬁﬁh@%ﬁbdesm dé)ﬂmﬂn's@s a time-domain to

enco
time-

el Gl ST 1 50 BERB: O 1t o'l tispe-domain

di scrascederdsiohtirt canvsfted frequguely-domain data segments.

10.

The apparatus of claim 3, wherein the processor comprises a frequency-domain
combiner for combining the frequency-domain data segments and the converted
frequency-domain data segments to obtain a frequency-domain data stream.

The apparatus of claim 4, wherein the processor comprises a frequency-domain
to time-domain converter for converting the frequency-domain data stream to

overlapping time-domain data blocks.

The apparatus of claim 1, wherein the frequency domain decoder further

comprises a re-quantization stage.

The apparatus of claim 3, wherein the time-domain to frequency-domain
converter comprises a cosine modulated filterbank, an extended lapped
transform, a low-delay filterbank, a polyphase filterbank or a modified discrete

¢osine transform.

The apparatus of claim 4, wherein the frequency-domain combiner comprises

an adder.

The apparatus of claim 5, wherein the frequency-domain to time-domain
converter comprises a cosine modulated filierbank or an inverse modified

discreie cosine transform.

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.



410 wi ndows 25 420 inverse nodified discrete cosine
transform output first w ndow 425 i nverse nodified
di screte cosine transform output second wi ndow 430
final output 25 Clains 1. An apparatus for decoding
data segnents representing a tinme-domain data stream
dat bnecoedl he tinme domain
Fhier o S Geo P A 3° YBEe L dut e ot Pintsgi gy cpiuiator for
t he fﬁ@gﬂ@tmgyowcm&aaprng Hiana- d@nafuodmbﬂqotes Ibeek sn dfic datpart data of
repr e%qﬁﬁ@gorﬁégg%%\ggd%e and overl appi ng bl ocks of
ti me-domai n data sa wherein two consecutive
ti me-domai n data bl ocks of which one bei ng encoded in

the frigouenexud @Ffalaiffh an duvﬁélf'@in higd 89(:!981‘69 @eéiiab{édtfglereproducmg an
time domai n havi omai n regi on

overl a
the apFHPRRIE PE |‘§|ﬂf‘F‘gn'ﬁe% ugNHElogEiml P’H@'&SH’@F" gqerter based
decodimipeauttat datzedtrenimédbmgiredeeaded in the tine
domain to obtain output data of the tine-domain
decoder; a processor conprising a frequency-domain
thecodthe #rnaratus of Clatn dat whevegnibatesichieiorgs edaee briraproducing a

the ft!’n@élblgrﬂﬁl}‘l gRign cﬁé}a@f@ﬁ&lc of ?I?eqlﬁ%gﬁé(ncgg%gmarh qg‘ttﬁqe-domam

segnents and for proceSS|ng nmal n da
segmERECEHPAE P ob e Ritrd sk ‘éffth‘? h@etdqmru@mdnr

decoder to obtain overl apping tinme-donain data bl ocks
fortetlrre maj n, overl appi ng reg and an

Yoer 1B BBETBRDPhGiTop. SBBT e FRBIeuAPRA: i, tme-doman
ti me-coverten datdaptbocios donvérdtiag ttheefrd@uskic-domain data segments

of 1 REOaRol A o AU I B3 R BB i acomain cata

over [ogssBng region. 2. The apparat us of claiml,
wherein the processor is- adapted for processing a
1?\)ata segnment being encoded in the tinme domain and in

he fiNERRARESIUYGMAIAIM 1. pieasinehe ovedamiavrkcephiasraisuadapted for
;)f Clcamlhﬂnlng mﬁef\/@rlﬁpﬂlrh@tlrﬁé%ﬂfa%@ﬁiat‘é%l&{k's%uﬁed by the frequency-
i me- donai uenc onverter
com SPTE, b bt kT o, R Yl b pbigin. gasaded data
t 0 olstainanis ontrer tinegtdbmenuizte yiretonmi n dat a segnent s.

16. The apparatus of claim 7, 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.

17. The apparatus of claim 11, wherein the calculator is adapted for



4. The apparatus of claim3, wherein the processor
conprises a frequency-domai n conbi ner for conbining
the frequency-domai n data seg®ents and the converted
frequency-domai n data segnents to obtain a _
frequency-donmai n data stream The apparatus of claim

-4, wherein.th rocessar coppri ses.a freguency-donai n

to tiTro GONR (r:th%o L@%ﬁt%rthﬁowgﬁiﬁw&q idﬁﬁo‘%ﬁem daiculator segments
f r equeanyyischgrial seqiental sempkes) t o over | appi ng
ti me-domai n data bl ocks. 6. The apparatus of claim 1,
wherein the frequency domai n decoder further
conprarpéngaweighigia e 2Msareples seeneding Tthen appiawindowffunction,
claim 3, wherein the tine-domain to frequency-domain
converter conprises a _cosine nodul ated filterbank, an
ext ertdf Ha?tﬁ‘ﬁgg'@ ?'F%n@/?o??ﬁ‘plﬁsl'ﬁmﬁed%rﬁﬁ? $eek dophaie sgcond N/2
pol yphaagtes i | t erbank or a nodified discrete cosine
transform 8. The apparatus of claim4, wherein the
frequency-domai n conbi ner conprises an adder. 9. The
apparagting tof last Hihsnplashie revansacherdér leduiechisi2- chonpaéd) t o
ti me-domai n converter conprises a cosine nodul at ed
filterbank or an inverse nodified discrete cosine
t r andPEFiRg the seqensl angphirdi(Zsapiples ai m 1, wherein the
ti me-domai n decoder is adapted for using a prediction
filter todcoge data segnment encoded in the tine ]
domarTPiacing Terfref A2 SAPRPS G e iETeriaterEech e rartacheersion of
pr oc ésssEcoad Mi? ss@pleg, cal cul ator for cal cul ating
over | apping tine-donmai n data bl ocks based on the
out put data of the tine-domai n decoder.

replacing the fourth N/2 samples with the time-reversed version of the third N/2

samples, and

applying weights to the 2/N samples according to a synthesis windowing
function.

18. The apparatus of claim 5, 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.

18. _ The apparatus of claim 18, 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
biocks.

20. The apparatus of claim 19, wherein the calculator is adapted for applying
weights to the 2N samples according to an analysis windowing function being



12. The apparatus of claim1l, wherein the cal cul ator
is adapted for reproduci ng an overl appi ng property of
the frequency-domain to tine-28omai n converter based
on the output data of the tinme-donmai n decoder. 13.
The apparatus of claim 12, wherein the calculator is

adapt refr rd anzY L

char SrBiRte! £ UROYC R Byl FEIRL Br BBBLAE qvenepping time-
conveiomain gateddoasa andewhrieipdbe dalcalater is Adantedrisrdumphing weights
decodghime 24- saﬂﬂﬁe%ﬁﬁﬁ@ﬁ) QlsyfthaliBwndoMiss ﬁ]d&tr&@%ei&rg adapted

frequency-domain to time-domain converter 1s adapte
for dBfFeYss ffghe REcHarpigeRgPndomai n data segment s
provided by the frequency domai n decoder to

ver l.appin

t - d In zﬁe bl ocks. f1 e ¢
ppar LapP tblis e rﬁﬁ_‘m Wi éeni)] 3 jige © an ove apping region of fwo
over |capésdtive dind-tamainsdatd apbed vbichcarbencotgdt methe frequency
overl I ' L
A T e (S
cal cylomady date kbdrkaial vdueioeresrl being £nsedateinttse dfeqtirey domain and

time-gdamgig éﬂ\%&@ec%rtﬁélmne%mawe apparatus of claim
7, wherein'the cal culator conprises a tine-domain

al i asi ng stage for tinme-aliasing output data of the
i WETd\@ﬁmp%zrﬁB§QﬂQﬂartnO10hhérefh e oQ¥RIgpRIYPbNMata blocks is being

™ BB SRl05% oA 1L 5 o

segrrentl ng the output of the tine-domain decoder in

| t
%Spfwh% a%&eﬁg%“&%iﬁmqggﬁg@ 'cH%Bﬁég‘g&ggggé%l fl tht%gdmée%%or and the
anal ypeerapidedenmbingrc the hypasghaing adanied fer lmrnaswn@\rtfze processor

Sar’rplaﬁg thd) OOQ’Vﬁfﬁﬁdc&ﬁﬂﬁér \fvﬁ&ﬁhbﬁ@\f&%ﬁﬁ@ Mn%ecutrve time-domain
npl es, addi ngiN; | ast les In reversed

or derﬂataobirrhsr"ac nggﬁﬁg@gntslm@@@cwﬁéﬁ I8 db Hiae gemain.

third N2 sanpl es

24. 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 blocks of time-domain data
samples, wherein two consecutive time-domain data blocks of which one being
encoded in the frequency domain and one being encoded in the time domain
having a time domain overlapping region, comprising the steps of:



replacing the first V2 sanples with the

time-reversed and inverted version of the second N 2

sanpl es, replacing the fourtBON/ 2 sanples with the

time-reversed version of the third N12 sanples, and

appl yi ng wei ghts to the 2/ N sanpl es according to a

synt Iasgéd?n an&?é{ms?gmgﬁmﬁelﬁg'e}m%%d itNfe IARABGL: t@fo aaln output
over | |ner I's adapte

for dpbﬁﬁﬁMQHMEﬂ@ﬁﬁﬂ1@%E©$ﬁlng to a synthesis

wi ndow ng function to overl apping time- donain dat a

bl ocks provided by the frequency-donmain

ti medgePRiNG d@EﬂW@QT‘@?ts Bang ?ﬁ%oao/?ﬁipﬁr meugre%tfengy Flomay o obtain

wher@@qu@hgcgmefhagga@gn@ﬂﬁblner is adapted for

appl yi ng wei ghts according to a synthesis w ndow ng

function being adapted to a size of an overl apping

r egi procebsicg nse dretueecyeloardiapiaian gegmends dowaihe eldpe data of the

bloc .,

cal crisrinaid CEeARPRL AR Qo TS chbfl 8 ks g the tme

sanphemaﬁumﬁﬂapmggfegwﬂwa&ﬂalyS|s wi ndow ng function

being 29 adapted to a size of an overlapping region

of consecutive overlapping tine-do ata bl ocks. .

and RABPETN9 (he QYErEBiNAg Ghm- eoaﬁgb{@&-’ fRIPCkgp B Eh%g“me domain

wei gﬁbériéﬁpzrfghl%g% S NI S dﬁmdédilda’@ degneers phteeirhs-domain data

wi ndo ion n ted t the size of the

over PURATHY PeyrBpoAn StEPREELeaP "o Scirai m 1.

wherein a size of an overlapplng region of two

ﬁons%%%ﬂu\{eer Jg n‘pﬂm& am &?désfoy\/ﬁéﬁ&nﬁ{geth%%%gg of claim
in the dOﬂHI arger than a size of
overQépwhﬂgﬂﬁegﬁwﬁ”UﬂK@WBn%@%Qé@ﬁPPV% ti me-donain

data bl ocks of which one being encoded in the

frequency domain and one bein encode in the tine._ :
2orm R APETath o1 SSAFNE ENANCEPSY fire St brsed LS tme-domain
over Idaﬁpemearﬁf tidatimeblonedts data beeary htﬁﬂlrg samplds of a signal, the
accordi%%t t he. AAC-specifications. 23. The

appaFBP %ﬁcqgﬁgﬁﬁpl further conprising a bypass for

the processor and the overl ap/ add- conbi ner, the

bypagsg e%%é}? dg@é%ts&dfofr ?ro@%ﬂ@%%itd" BedrhéntP rfR)‘F@ %I%OBat@rHiream two

t he ov d-conbi n eh non-over | app

C ons 68TREOUEVE R SHEIATVS HAYIEO B1 GEke' A Fecand pVeipBIng region, the
SegMeBEsndVFBp AR reicroBaay bialldiehdn e fidaRemappi region;

Met hod for decodi ng data segnents representing a

ti me-domain data stream a data segnent being encoded

i n t ketihemendomenooder fon ehbedifig equwedowed adwd rsegaedatrathe time
segment belng encoded in the frequency donmain having
succ885|ve bl ocks of data representing successive and
over | appi ng bl ocks of time-domain data sanples,

wher g ﬂegﬂ%e?%mténﬁgdér' 5 - S wiidts B OShpI& of the time-

whi ch encoded in the frequency domai n

one Bema daiasieam; aecertng iond b ARPFFORVTIRTPYANY f%&gﬂm to obtain

donaignwiideivea Pdita Gegaeing nthecﬁm‘lp Bh isegoridevirsdoaygy @frictions being
30 de odi

d ded h
20 SCEeEaoe, ok STl AR IRl DS By domain

decoeetoder



decodi ng data segnents being encoded in the frequency
domain to obtain frequency-domai n data segnents;
processi ng the frequency-dondin data segnments and the

out put data of the tine-domain decoder to obtain
over | apping time-domai n data bl ocks for the tine

dona " @ﬂ%xggﬂg t;

over ng%ggt??ﬁgqgghgﬁgggg?a Iocks%?%ﬂ?ﬁenﬁmfmquamwdomam
domai n overl apping region to obtain a decoded data
segmenimfiorh A ddtﬂ%nggﬂ@ for dateAnpingeamahsitiod Riidatio® associated
domai n over | appi ion. 25. Conputer program

havi #§" & 93 Ebﬁﬁﬁﬂ?%b for performing the nmethod of
cIa|n124 when the program code runs on a conputer.

st }eg@Onglge&?t ggoér’ni% Wg%ﬁgngﬁérggj cﬁ%ﬁdf&dd%%tg%gm?nt-s having -a
ti rrefim)tranmtscdatnahcatloreamphtada’uagﬁsibérrrbrr@sdqmala egpeAralis included In

t he glgcci &aqg'%ﬁﬂeﬁhng?cﬁféeﬁf? NegRI-ARERSAMg faoéecond transition

prov ata segments fromthe data stream two
consﬁ‘@@ﬁtl% erapt §5§E§’ﬁ§htﬂ§9 HeaueRpYHomai engpde] igePghged in the
over LARRI-AYatLEH M. t he second overl appi ng regi on

being smaller than the first overlapping region; a

ti me-domai n encoder for encoding a w ndowed data

23 engEFﬁé apparah® &f ceindpbEvineren the dineedayaidataba analyzer is adapted
enco or.a f

ti el 0(5 g r&)gnf g¥e {}g%s\é\fﬁnggé‘g?%o% ﬁ*&ﬁﬂh&%ﬁé d&nm.ﬁn data stream, the
secoddtasiegohenisng ffamm defactiretidy l@fbtﬂde% by thel Wm P@&?%\SOF
segnment, the first and second wi ndow ng functions

bei ng adapted to the first and second overl appi 9 ) _ '
2Beg 3he apbratiss elgelaift yo duheiPti BRdReromain dags qgalyzer is adapted

ad ap?&djefé?hrﬁ'@g@ﬂaﬁglt@n meﬁgmﬁeﬁledﬁl@u&ﬁ@mhm tﬂantghbased on the
frequenc ta.ana

4

et elaTPRPh N Tecin ABTeR: PR SEaL PaTe P jraent and
dat awsegirethie; trartion manatnolridaate‘somheimna &vEl ofgrankience exceeds
apparat u data segnents having a first
tran§ﬁ¥?£%9&%hFéﬁﬁ%%ﬁﬁ%utput data of the tine-donmain
encoder is included in the encoded data stream and

2f3°r §AL 3y @%Wto? aavi pe, ﬁlhé%@l@rﬂﬁ’e ts%@ﬁhéhi bFﬁ&essor is adapted for
I ndi cat i , out put data

ue

enco®EViqing gaig |S@a@&nisrw 'frhtge QF?& 88%81%%% Xgp}/%'ga[ﬂpm@fegmns
The appar at us of cIa|n126 wherein the time-donain
data_anal yzer is ad eternlnln

Cr and ot SBhainaRiR FragaPleadot Mol i segments.
stream the data segnents or fromdata directly
provide e

of clk% ﬂ']eg%eéc&;domﬁ' Eé}{?o&éro 2 ﬁ%&ftet}i ﬁgr g gﬁ%ﬁﬂé na{ﬂié; g\&ﬁ&f%gved data
adapﬁe@ﬂémﬁiuétern1n|ng a transition nmeasure, the
transition neasure being based on the | evel of
transience in the time-domain data streamor the data
segnent and wherein the transition indicator

i ndi cates whether a |level of transience exceeds a
predeterm ned threshold. 29. The apparatus of claim

26, wherein the segment processor is adapted for

provi ding data segnents with the first and the second
over | appi ng regions, the tinme-domain encoder is
adapted for encoding the data segnents,



t he frequency-domai n encoder is adapted for encodi ng

the wi ndowed data segnents, and 32 the controller is
adapted for controlling the t32me-domai n encoder and

t he frequency-donmai n encoder such that for data

segnents having a first transition indication output

data of the tine-domain encoder is included in the

encoded data stream and for wi ndowed data segments

havi e &costelandist adapsed ifern cppsnliingt then tivgtdaumain saangodgr and the
the fffeﬁ%‘r%}%’on’i’é?ﬁ%h&bo%?%@&? hal %r'dé%{ SRRkt nENRg a first transition

encoded data stream 30 paratus of claim 26
wher dificatine it <5t af thes*"a%r&'afr@w $HdeD Bt PEILESh G fhgeencoded

segnefta RiOSASSE fESrOKNarWOWéUddé’tg Edienahtd daSiBENENeSond transition

either to the ti 0 coder or the o .

Fr equiehoTPH BrEoTels FRacaTe- B Srpwesiscpalid n the
26, wheodsddathetréanequency- domai n encoder i s adapted

for applying weights of wi ndowi ng functions according

to the AACspecifications. 32. The apparatus of claim

36, \itheramparatyreof ¢laiquedh cynadeindhe certcdlgeis adapiggidpr eentroliing the

for %@Qr‘ﬁgﬁ{t ﬂ)r%%s%oy\”f&qrﬁﬂﬁgingatﬁé RR0ERMerl ckR® to the time-domain
frequen %% omain to obtain a fr%%uency domai n data

segmSAE° @rthﬁfgeogﬁﬁgfgc?rugmﬁnceqi im 32, wherein the

frequency- donaln encoder is adapted for quanti zi ng

t.he fre uenc in ta_se a ,
Hr© chE AT et 2RSSR dralEhr TPl BRERar e adapted
adaptied afp@iylr@va\lvaighﬁsng)ft méndavéng ehuoptictsnecaordanga to  the  AAC-
seg ing to a perceptual nodel. 35. The
appgﬁg%%@ﬁﬁ %Ia|n134 wherein the frequency-domain
encoder is adapted for utilizing a cosine-nodul at ed

3pi | t ehbadparaies SP(&I&WQ@ Wl@&@ﬁ]dthbrfﬁz@qﬁ&%ynaon@am %aé‘oder is adapted
Iom#dela filterban 0 ase filterbank, t

obt ai'®f Q%ée’F'P%(ﬁJ@WE@WE%ﬁﬁT% %%F%fggdlﬁ%ﬁﬁguer@g do'i“l?é“ to obtain a
appafratjuenayfdobiain tatddegmiat ei n t he frequency-donain

encoder is adapted for utilizing a nodified discrete
cosine transformto obtain the frequency-donai n data
38egmihe sapparatusThieclaippa? avieser thel fesque®ey danhain enpodengs adapted
Ui mesdomBhiticd & q‘?erquéﬁ’c 2 élﬁ@a{apsre Heinfg a prediction
filter Tor encoding th ata segne ts. 38. Method for
generating an encoded data stream based on a

3ui NeTHe régpﬁraet@tcﬁ clilirh @@mmédée] mem@qd&@m{aﬁw @@Héﬁ@rﬁdapted
| SI N e

havi es_of a sign conpr te

P g Bl e et it ST R b B Sreptua

consecukl ve data segnents having a first or a second
~overlapping region, the second overlapping region

being smaller than the first overl appi ng region;
35. The apparatus of claim 34, wherein the frequency-domain encoder is adapted

for utilizing a cosine-modulated filterbank, an extended lapped transform, a



determining a transition indication associated with
the data segnents; encoding a data segnent in the
time domai n, and/or applyi ng33gei ghts to sanpl es of
the tinme-domain data stream according to a first or a
secpnd wi ndowi ng function to obtain a w ndowed dat a

seg ] - . . _ . ] _
bei E‘gg]vggg%{?gﬁgrkéﬁ{ %rzap??lilst gﬁgwsbgggir?d&?ﬁérl ap%| ngCy domain
regi oat segohestscodi ng t he wi ndowed data segnment in the
frequency domain and; controlling such that for data

segnents having a first transitiqn indication output

38at a A RGIEHESRIGR TS S PRED JRAN YT asene fp adepted
the efG@desy datcifRid @adrtendsihertraiaiodm se goeint the freguergy-domain
a second transition 32b indication output data being
encod8® 559MNE f requency domain is included in the

encoded data stream 39. Conputer program haying a

3P C9TRD éb%g%uﬂs%f REHH Ve rdiR anaBkR06 i ndbder38. adapted for
when e 'program code runs on a conputer.
using a prediction filter for encoding the data segments.

38. Method for generating an encoded data stream based on a time-domain data
stream, the time-domain data stream having samples of a signal, comprising the

steps of

providing data segments from the data stream, two consecutive data segments
having a first or a second overlapping region, the second overlapping region
being smaller than the first overlapping region;

determining a transition indication associated with the 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-domain is included in the encoded data stream

and for data segments having a second transition



39.

32b

indication output data being encoded in the frequency domain is included in the

encoded data stream.

Computer program having a program code for performing the method of claim

38, when the program code runs on a computer.



