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of a synthesis wi ndow), overlap-adds the blocks into a time- domain
sequence of digjtal sanples, and transnmits the digital sanples in a

serial -bit Qk)n%m,,;ees(mg'zﬂ)lz Tha opexge ¥ i ng and data work areas fipr the
DSP ar gsstored »fn stati c¥VRAM 209. EPROM 210 stores in a com pressed format
programm ng and static data which the DSP unpacks into usable forminto RAM
209 when the decoder is first powered on. DAC 212 generates an anal og

si gnal correspending to,the serial-data streamre- 35 ceived fromthe DSP.
LPF 213A i n&@t‘&*@)sgﬁ?al‘—,@dt put &P £& £Nee of any spurious high-fr&juency
conponent s credfed by the encode/ decode process. Fi gure 2e shows the
serial -communi cation interface for DSP 208, serial-signal input path 207,
and DAC 21whereTi i ng gener at or 208A, using a phase-| ocked | oop circuit to
extract a ti m'tfdqul#f"é!r@ﬂ@ele'ﬁﬂmet-he encoded serial-bit input signal.
generates the TEERY YeaLPHRIR " d- synchr oni zation, and transnit clock
signal $for t -a@a'smp'ee'ed‘é?nst L| ne SO0 cl ocks the encoded seri al - bi t
signal along IT nB %ﬁgm b CK clocks a serial- bitstream of

t he decoded dl%ﬂ% dge a]h %&ﬁ‘ﬂt‘%’& atlsﬁ'ﬂ ®M ne STDfrom DSP 208 to DAC 212.
Li ne SC2 provi é’ oni zation signal to the DAC and to the DSP
whi ch mar ks the begi nning of each 16-bfs word. The interface between DSP
208 and the nenory-address bus is inplenented in the same nmanner as that
descri- bed above for the encoder. See Figure 2c. 45 A two- channel
enbodi ment of the encoder requires LPF 200A and 200B, and ADC 201A and 201
B, con- nected as shown in Figure 3a. The interface between the DSP and ADC
corrponents operat es |n a_manner simlarto that descrl bed above for a
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.simlarto that described above fora one-channel decoder. Tim ng generator
208A provides an additional signal_to line SCl of the DSP at one-half the
‘rate’ of the word-synchronization ST %%ﬁ“ﬁ)akontrol derul ti pl exer 208B and

i ndicate to the DSP which of the two DACis currently receiving digital
data. 55 EOBh kdeffisigntkar dwar e nmay be used to performcertain functions
such as w nd&WinTPAS trapsfermpiiernatelyspreduess ore effiwd setanf sreptif coeffigients pttiansform blocks
encoder / ddefGagysiatal jamrie blogs| Tapsedmesiprin hlogks etesf Baforresi gned integrated circuit.
Many ot her possible inplenmentations will be obvious to one skilled in the
art. 12 EP 0 5 é({()26#7 Bl B < IMput Signal Sanpling and Buffering In a
preferred e@gg& the |n\/Aent|on si gnal sanpler and quantizef3 106,
shown in Fi | st <afal og-t o- di gital converter which quantizes the

i nput signal intol16 bits which are subsequently padded on the 5 right
wth 8, ero bits to forma 24-bit integer representation. Al subsequent
transformcal cul ations are per- forned in 24-bit integer arithnetic. The
anal og i nput sign | islimted,in bandwidth by a LPF illustrated b box 104
in Figure 1@ (D eforey Keblsegbodi ment of the Invention. the nom

cutoff freq NCy f thisgligter is 20 kHz. A nmusic signal wth at Ieast
Conpacts Disc (CD)=quality has, in addition to other qualities, a bandw dth
of 10 20 kHz. Fromthe Nyquist theorem it is known that a 20 kHz

bandw dt h whemgnal nust be sanpled at no | ess than 40 kHz. A sanple rate of
44,1 kHz is c hosignal $ample bloek rambesdi nent of the invention because this rate Is
used in CD ap¥) & BET eeefficienidsesgayation Wi ce sinplifies the neans necessary to
\use t hits |nveﬁ('ﬁ)OHST?Peﬁ'HBN(?&ENaH@@ons Qther sanpling rates, such as 48
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(DFT) &s inplenented by the Fast Foflri erz Tr dfsform (FFT) are discussed

af t er t he wherd DAGigeatisauhlehbock lehgls been ful ly described. E-TDAC utilizes a
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X(n) ,= quanti zed val ue of input signal x(t) at sample n, C(k) = DCT
coefficient k, and 13 EP 0 524 264s53 #() = DST coefficient k. The
E- TDAC transform al t er nat el y produces one of two sets of spectral

coefficients or transform bl ocks for each signal sanple block., These
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recove an

anal ysi s Sé’l-’ll f\@
input_si gnal %m,g | &.E.mrs 4; Fﬁum e ggﬁm aRehuRine

t r ansf or m &b Agkinrivior the'Radhé ﬂ%l ﬁrﬁr@éﬂﬁé" Mt Bk Vo 5, pp. 297-
represent sgm mes. N FPT dEH BRI uBedith PéiHdhm &fv\ ﬁuy Ifdditied DET amrRRRISd DS Bof Shal\Bngki)

Fi gur esy 4agighal, saﬁae Bigoks ByébriRiAg &k3h bIBRre¥pEdtiVElY dsQhdTed) dhdimdginary SoniFBent3 df &8RN
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set of bl oR$Ixoeffici¢ntsnrezaprpdented byithpiset otimgghaary velués) Thevefirethe RUTRS brapsighdhganiplebidtk set
30 by ®necahap fonirtsnty calevigjedwith dheddSTiohatothersidng! senieltiack Piaqudl leagth by ontyloeFFT n
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sub- seque‘H’E’I‘ effﬂ t'" righam, dheriigst F°¥J§rﬁg' ng! Lhfts, Ma Prantjoestial [ng. 1934: Ad-
t ransform gliog I"’tgg"d'i"?] the cpngursn,galculglion; °ﬁF‘6 megifiedC Eﬂﬂt"?fﬂﬁ%‘ﬂnﬁnfmt the E-

tiscar dd | %";g f°;echb 3 %dé%) @F*;? giﬂ%.v "abi?%;é: ingsea ngfgggew Dorpaim¥ectnfian

al i asi ng ¢ Ied by.choosi.ng
the sporongyd CrllEL VLR ﬁ;‘::gaf'%zns bl ol ﬁ]%w&“’a RO e
transform RRESLr tg %tpg uantized and
over | appi ngmggggfaﬂ héhGssf b | me- domal n Si gna sanplf s recovered

by the inver gRws-bRRs §5Ehs, I&Eu&h%k%%ﬂ%a?b%H@&tb%r&es@ﬂ@a airIM 164

the phase gdwaifshmgid bidcRforh baER of TR dhaiHels 2D ITBlobl iSdeRbrht®0r onb tHdnnet bt D& blak and

6a- 69 i | | g héndlated toning sstbritcRrinkiOfhis bibIHAR borls@litsd 4 frame. SRFRYRI7B.0rhb EABA BiétRs for

i nver se DGlgiven Sheahed idrriate bEtwgeh the BET and BST [sbgléibRssin 5), bhd krd dikdye 5f the tpbositdtgpe

Jecoversed fidngthatlof thé othed BR:AGEPS bl6dks. BoM bREKETHAERdts ard ifshodiad wE6hmaitdddogathbr.

\s(gnal (sol i dorlaipretsrred amtibdimentef tHeimentionaliowaer, Bohcatreat ppdckssing of thkofbiward thahsisrm is

Fi gur es 5cmaecbniplix bdchuss the presentdnvantioaumay adépivelgesblect the kignal sampie albcklanth] the analysis

recover ed windomor ralysisrsynthesis WiIRIDW pdip andthe wdnsfoim. 4s will bedisaisset beldw, edaptivecthanges

accur at el yin thedisglelengtemayralsg requirsedhangesrip thgdermand trensfana phasgteT¥ER pquglitinGpanditiee

al i asi 17§ t&npfarmdengtholhe basis. me#lsﬂswh'vémwuseﬁ@sw'tpml@tmmwleaamwmwmw

consi sts of the tirst half of the sanpled signal reversed in tinme about the
\ahe- quart sﬂﬁi‘?‘rﬁ“a'df'stTH%‘sHBt D°§°&ﬂﬂl e bl ock. and the second half of the

sanpl ed SI gn | trevetﬁe | ﬁ% Ee t hr ee- quarter point of t he sarrpl e
pre | fP'rﬂﬂ ?"ef’&mm e"’f?S fheinyentiegp
@éof‘gg' E'? %’l‘é""ﬂ"hse

bl ock.

ic Impl lysi
except 1 t -be T :Ifﬁrmso l n lanalys ﬂ rn ive embod| K
termrequire nsiht ddSctdr Y | n%l :LW l|tudseaq IeGFaSHPI*SI J oc
| engt h. E-LAE alS Qs icireﬁt@l i B 9;!;%
anal ysi s- syiatifdasse WdR \éfﬁartsfbm%!o% t@%@ pé&tﬂﬂﬁ.ln &@rﬂ?

sanpl e 4pl | SBHSIE bIGWR Ytervdl. FEHQXAnthIC bonfphte FigurSs 8a, o, The Gbﬁéﬁé?a&ﬁlﬂﬁ r&ver -
| apped by i BileR foRibhifkhowthe ol Iev@l%né Sedding Ha@raﬁs@ﬁpTM &G&né spU& of ihe
t he fol | ovdigagl eledeadilthe g Bf teSgriphahdis 5& shown| FidurtSdalsRdwa thelbRgifr Qﬁﬂaﬁﬁmnﬁﬁm
si gnal sanqolirg. Bigare Bisilanstes theredo@sted signél ¢rorf @ Achalid peieibtk 16Hgthadahsisim dbdek waing b 612
Si gnal s [ esample blociclergth] Trerttapsignt's highaequency-togrpbrentaodalaEs the musie signabth@dghbitaa t he
| nver s DEmala dlo@Sut it mmesteppagint mridr toshewiamdkoty f unc- tions [err](t) and
[err] (t) resibhicdistertionis nat bjeationable i agdarewssingishairsibn@sampleblpaks bacewse shegiisturtion is
[err](t) W'P@W'?‘(‘tﬂg shertsnblock and-lp peychoacaystigally masked by, the/Wamsientt e trgnsiehzeoetor
bl ocks of mayselactbip | esiselytian Ig exahengs ferieagrer iransforn filtaebanieloesivity y adapthesly be-
lecting a shorter block length when it determines that a shorter block is required to insure temporal psychoa-
56  coustic masking of transient signal distortion artifacts. A comparison of Figures 8b and 8c illustrates this effect.
As shown in Figure 8c, the high-frequency distortion component preceding the transient extends over a shorter
period of time for a signal recovered from an embodiment of the invention which has shifted to a 256 sample
block than is the case shown in Figure 8b for a coder using a 512 sample block.
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'EP0524264B1 cancel l ed and the resulti ng sr gnal y(t) shown in Figure 6g is
an accurate reconstruction of the h Jlnput signal x(t). Wndow design
‘and over | ap-add used during the synthesi‘s process i s discussed below in
nore detail. It is sufficient at this point to notice that omtting half

t he transf or Rp@easedddterhaniyselectiviyis lly E‘H opjpqtionaple withipthe sigpabsagple subblock which
100%wi ndovx'i?f?'é'l"f thptrg ibpeayserthy poprerf} éadtﬂefff’f agge H'é’F"? {‘Pf(eué‘? angignigiges DPhe
required bqnge rpe£ﬂ§ &@HP dibje, hjinssh ’F‘f’ﬁ blgpks g%é?f'

neutral ef h§§ '“Ejﬁ'a strat é*ol'fj 'Ef ?’ °’F ginirigethe. Bk E' TH

for E-Th re ! IrE\QIH the Tgr §J Hhof'ls > rised o rsz%flgns e?‘ggse;[tu)k
&%Lf t h ri;:l nteé- ; %geié%rs ti‘gt af%lfln (&EH{’P% :', %JSEeﬁ el%lﬁrofg&%gﬁ 9%@ QJ m

concur rent rets3fa frf'd q:?aﬂ b\fnf |ﬁgqu -Esf) nd@iléfélj &QQHEnﬂtFLnsf&‘fW'
sanpl e (pl %shwrd.egiugﬁong each bl ock respectively as the real and inmaginary
components of a single gampkex b.kaANSH 8L , Thi.e, techpwgue @xploits the fact

the FFT is a conplex transf,m byat  RObw,. RPW,ysignaby,sam8) pl e bl ocks
consist only of real-valued sanples. By factoring these transfornms into the

product of one FET and an arraI of corrpl ex,constants, the DCT coefficients

ener ge 11 om ge. BT *de?1 ndnEh | e st *¥attles and the DST coefficigyts are
represented byth ke, + mad alry“eidl veg? [Therefore the DCT of one si gnal
sarrpl e bI ock 15 <can be concurrently calculated with the DST of another
signal nj\pl e bl ock of equal |ength by only one FFT followed by c rrpl ex
ar ray mul t IN8IHPE syteftirpausiiay ia d kiia forgpecferrethembodisient of the ypntinpavith 2 1024 srapleypaximumT ¢ o
sehcur P2nth! E?&‘FtE'J f‘fémff (ﬁiﬁ‘“f'}%ﬂ?fﬁﬂaﬁ'ﬁhﬁdse"\ﬂ irqlly WiJigisning,tests) dhe,ygues of g °§°ff"

sé? el’ Hg Prals il P|% im
EEEEE.I;’ ?E:t c v?enrt thrs %ﬁqlﬂ: oy ;:s ﬂ f gﬂl (5 ‘g@g’%ﬁ‘ae%égi”zﬂq
ee se hi Iaé]; Iets()&' aEh|er

t re el

TDAC tr,gns
Frequency 'ﬁ%hl@ 101, &hasgmplg h%ﬁn?l@n blgf? E%Eebed on 5

Uni versi t Ysasrrgﬁ' i ﬁ/&&;%:ﬁeme& thitwo duBBiSkks bF25dampledidae] bm:é%I 3 (h If @tl@ g@néf
entewi

version ofjg oulslibbidckPor 35H sAMBIES el f deAdHR Qe STBMSAENYth RRYEL L xﬁae&e@
sanpl e bl ocks are stored in buffegs and transfornmed together Into a DCI/ DST

bl ock pair. As shown in Fi gurd¥7ag thi®igi &—phi F%onstitutes a frane.
'‘Béth bl ockehew thin the frame are subsequently quantized and 25 formatted
for transm ssiNyrleogth sftsobiogleon lével jt wo- channel systens, concurrent bl ock
transf orns nayN blengthudf makimure ngsly signabsamgle black, andmaxi num | engt h si gnal sanpl e
bl ockf r om eac i Bhumbaeof jeygls in haseamentation hp@TEh| ock i s generated for one
channel% gtough fsusf Ol nobysed by thetrnsignt defeqtesy it qopgeptyally mprpsertinthe mpximary leagtihsignak
‘pair const§emple BlecksHence No= NSee Fi ure 7b The coded bl ocks for a given
i channel al te 'i'ﬂaff“é’sd gtopaidhe raqpgie & Jhetnesqomaig gignal ample
“al ways of ﬁgp %[';‘;SS(‘ é’e%*tﬁ'edff’f sr“hbé‘tckti‘ia" P'Ffé"“' EHE‘P'Sd‘PfE.' pureentsbirame.
Bot h™ bl ock “‘r‘P epk F5&E"S PRSP Hed and formatted together. For a
preferred enbodi nent of the invention, however, concurrent processing of
the forward transform | £6r ,m;rﬂj&rrLJgecad&e, t he present invention may
adapt i vel ysfad 28% hel si gnal sa@pl e ock iefth, the analysis w ndoor

anal ysi s- synt hesi s wi nd8d¥gabr+ 28nd the transform As will be discussed

bel ow, @daptive changes in the block |ength may al so require changes in the
forward tryharef or m phase term (see equation 6) and the 35 transformlength.
The basi c net hpdmewhkiglal siple bfa subiRetk NP2 savmpliésabhghet ween bl ock | engths are
descri bed bel @wtheBubfiamghiafarchicd leye hambed r ansi ent Det ecti on The transi ent

det ect or depi dt=ethe dupbldk xurdibOwithin idvelganeé | a for a preferred enbodi nent of the
i nvent ison r ep-N =engtly af gexitnem engtipsapipfeibock. npl ement at i on of i nput si gnal

anal ysi s. Vha nefatisn @jo isained to sipregenbine peak emplitude of thellesteutibiodnonievel j irttbe prios subframed
bef or e ot Hemedigelypreestiingthe firg) subieek prievs! kin the diresol sybfeatheaSpedigurerihior example, Py
enbodi ment'8 the pieeeding sybipmes repeesentad9r Parfn thesureent sybframeput  si gnal for rapid

changes in aﬁE ff"t"ﬂd%"t'&'h?f t@éramgdeﬁ%riﬁaﬁwh%m = Thelfiset Rigge gf this section pre-

suf fi cPentY PP'P%@!%QF durije ienat Ragsagesuvith palv-lgw amelitudp sige
quanti zat i'§ ' h d E‘g ‘g'tfr W@bﬂ@ﬁ“i’é“"‘é‘f’?@éﬂ"“%’ﬁ'@ﬁ ral
conponent 8 é’f’e(fﬁ'f’teé(?eﬁ 3Is§e"f"h re d'%‘?"@’ﬁ%ﬁedgsarrpl e bl ock

i nterval . For exanple conpar e FlguPes and 8c. The signal graph in
these figures is scaled to clearly showthe Iowl evel signal preceding the
transient. The extrene anplitude of the transient signal exceeds the range
of the graph and is not shown. Figure 8a shows the original signal before
transformcoding. Figure 8b illustrates the recovered signal froma

nonadaptive bl ock |l ength transform coder using a 512 sanple bl ock | ength.
The transr ent s hi gh- frequency corrponent rmdul at es t he rrusr c sr gnal

o, " o . o o, T M



As shown in Figure 8c, the high- frequencydl stortion conponent preceding the
transi entextends overa shorter pergogl fzs,;%{re for a signal recovered from
an erbodi nent of the invention whi ch as shifted to a 256 sarrpl e bl ock than

is the case shown in Figure 8b for a coder usj n a 512 sa ?
?Y can attaln
v

EP 0 524 2wres =paluiationyalye f°r f'qr@lrsammx:us@rsg ‘F? \?u 507 for @

obj ect i ona‘??f°é° "P??F‘?]th? Freresi fg%ﬂﬁ@a
tranSI ent % rFma I'Of %%? ?é?rr Or |31£ ass e{ttl en«%néie w &O ngﬁe% Eg m the

transi ent Other lse ient is p t%lg mpl %Wﬁé’lgrrgth in
shor t er® Su ke or tl% suem ﬁgs% 5 tHY sal Q&If’el'%?ﬂ fﬁ élédggt\ﬁoilﬁd three of
transient. th n{p§raio Bltter {Unrﬂ difen FRE CoftleflaiR | stags! fwo28m-

whi ch the Eet él’?eﬁﬁeeﬁ‘pékamﬁ Qésro?d'dj bI b REGHeHeh [dvelidf thd Hdrdr6HiaR TR TE N
of the traﬂﬁéﬁgﬁosqgeg&gsggddss conpri sed of four sections. The first section

Is a higgh- pass filter (HPF) which, excludes | ower frequency conponents from
the transient detection proc&SS' Pl p HPfrk & H‘?ﬁi emdiPed as a fourth-order
recursive e tal filter. The fil shown schematically in Figure 9, may
be expressed qs:uﬁa,spﬁiahﬁmietiidmfsﬂleeamn&quations as shown in equations 7 and 8
bel ow. The equi=2tas ebblodkhamist eitHinlevelj, &h® tion is shown in equation 9. [ERR]
The HPHSs cut of -fPyf=rteepuBtikay peak adplitide (fe@pquatiqprid) er r ed enbodi nent of the

i nvent i on Bdch hatiaR]S 2anpeedl two tieeshaldsMa20d To;. Ol cepleséntatie attacKithiesholdfar defvél j and is
frequency siways geaterihanshe Ao eanyssentathd depaythreshold ifos tewel j ang istaiwayssiessThan opey Twesetey f
the coeffiof veliesrierdhefe threshpids dref shewnsin debles dlliendi 6 ifshemtip of peakiamplitudes cropsep eithet n

ar e shown threshpldipthe.transient defpaiqr willselert & phoperisignat sampfe blorldengihy Bt dgpiiveprogpses per-
rraxi rmrﬁ’bl%@I@dpéﬁgﬁehh’?ﬁa%f?e%"&'ﬁﬂl"b@e@@é’g‘gaﬂamsvm th acutoff frequenc o

4 kHz. The c88PrdBrystinaths thrd stag wP 'éﬁ'Pf E?teeslr'?'" fr‘*?@ ﬁrs'i? b"-%“i"’@“ &!‘ﬁql st
1. The se¥ °"§BEFﬁbhﬁ“'cﬂ“d {l"hﬁ
filtered sl? g igentig rg' i ec'fg'cre j
f re % ecr se na |tu e h threshol ssh wn |n a j\ier re%r;:'e d

a preteg 'Q p |enc so r htanl sé I‘gals%sb%-
See Figure ze. ss e&ﬁ mﬁc%l itS re-
| evel 1. C&Tn' the S|gn sarrpe o I'S segrrene Into two
subbl ocks T gl'ato:Qathl%c\i@L trabe ofbﬁ&r@-v&uedtnb@esié £Ha®h inFRyIR!18. EakipCK
I s segnent gfe |nriﬂeQreB ofehtiehs tﬁfﬁ a@%eﬁé?&ﬁdw*ﬁhtﬂ@&ﬁ’érﬁkubfrﬁnh@me
Subbl ol | GM@ld? esBR Yo fmgp,@gzgaagm,ﬁﬁd{ yrsakien NJ = I ength of subbl ock on

vel j, N = length of maxi numlength si gnal sanpl e bl ock, and M = nunber

of Ievels in the s op.hierarchy. 35 Although IeveI 0 is not used
by the trans{,.e'n[ dggggggd%‘k’fgr%oncept ual Iy represents the maxi mumd®ngt h
signal sanple block. Hence, [err] = N. The third section of the transient
detectd® is a peak anplitude detector. The tine-domain signal sanple with
‘the | argeswhe#agnl tude is identified for each subblock in all hierarchical
\Jevel s within jttiee sbframerhieraschisel iyphBumbERe subbl ock peak anplitudes are

r epr esent ed askﬂ'(‘)ef‘EPlPﬂk“H'BbW@P'b'e‘[eblr = the nth si gnal sanpl e of a

subbl ock N2 s %%ubP'Eﬁ'f sakjamplityd ?%P %H‘?E° ok | evel =
h 5B g % Fled Starting wi “lea noJe o{tﬁ ptlevek
PR s "ﬁ?a*wﬂb CE e M R T LA aftdﬁa' @wm

litud el
e e e

11. Foregexg .sexp ea elolhtibif £ mgfﬁ B b g |£%Thl§prﬁlﬁm Efa%&%% ya@.d g il
for the cugsehb efﬁ,hl, ,[paé;goﬂ ourth sectf he transient detector is a

t hreshol d conparator. The first stage of th| S sectlon pre- 55 vents the
transi ent detec ;I;grg. hanoglpngeb ock | engt hs during signal passages with
only | ow arrpi,i-trig ANens #8°acconpl i shed by setting the (8 ock
|l ength ®0 its Xi rmm vél ue for all signal sanple bl ocks whose peak val ue
[err] does not exceed a "silence threshold” [err]. This threshold is
expressed wherd ERR]
j = the subframe hierarchical level number,
k = the subblock number within level j, and
55 Px = the subblock peak amplitude (see equation 11).
The logic which constructs and modifies the tree is illustrated by the flowchart in Figure 13. An example
of a tree before and after modification is shown in Figure 14.
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16 |, EP 0 524 264 Bl where [err] = saturation value for signal sanples
[err]. This value is the | argest v?l;?lﬁu%f gnal sanple can attain before it
exceeds the representation range o er For exanple, the saturation

value is 8,388,607 for a 24-bit binary integer tw's con?I enent

represent at i 5 fourfhetage phihe ramparaier prynes llzsrod fmqé'e%eeedfth E’e% 'V°{ he
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where notation N, = subblock length on level x (see equation 10). Window W, is symmetric if a equals b. Con-

sistent with this notation, the full-length window used to weight a maximum length signal sample block will be

denoted by W,
55 A partial window which starts at or near a value of zero and rises to an ending value at or near one after

N./2 samples is represented by the notation W,'. A partial window which starts at or near a value of one and

falls to an ending value at or near zero after N,/2 samples is represented by the notation W™

A family of windows is shown in Figure 20. For example, window Wy is represented by the curve formed
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br| dge transf orm for t| me- dOITB.I n aI [ a5| ng cancel I at I on. The boundary
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taining the signal sanples to be transformed by the bridge transform This
boundary is | ocated N4 sanples 50 %romthe ri ght-hand edge of the two

bri dged subbl ocks. Hence, from equﬁ P asf 26481 1he requi red phase termfor a
N2 to N4 bridge transformis seen to be [ERR] 55 where N = maxi mum si gnal
sanpl e bl o®Rymagigfirsme Afigmest ngl e bri dge transform shown in Figure 24 may be
cal cul at ed big using an FFT to conpute the trans- formfor three N4
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expl anat i on THe cbdeARatislomsiBindatbd Blosk DMGihAwS (hahBdfs oRBRBNEBMRE. BidiEF,| afmq mon,
and |t ass el bbgimaimmamneayl afterthe tRInCHIBRCKIY Nofe tiiihe BEKHAMEBindatPhas shifted'byS/4
f | onchar t of sfubtlack lengthi gur es 26a t hrough 26f illustrate a logic flow which
can bestsed to control the frame control process for EFA. An overview of
t he proced’scwﬂfl@mmmmﬁngwbrﬁwW The initialization step rep- resented
« by box 2600 is shown in Figure 26b. The body of the process is conprised of
“Four main sekrequery cosflisientsias genersted by the faoward frensornt @ yenetally ohsuitable for 16w bjtsae

26c, set s UEpEniasion B sficenystorpge-tYarions gisatization dechniquat mextbeusedderedicarbitrequirtments by
transi &t t2kiog e@@drgetﬂf ﬁaay' § ipdundangrnd inelepaiicn Feresaneniesaeedayant and Nelk, DigitahGoding
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| engt hatbl g kraRiR6I6E DitBhse pdintddOérkeyd maly Be ddAbFRPeddad Rr datd tihaldda fHiRraa6 The fof t he
subbl ock Imattelt fraeGs v 2eaaRfaPtrmEmiss Gl foPstoridd@loRd pditl EBhdwA M Hidlite 1aSNOWN 1 N

Fi gure 26d, TheDEAtsihniage iinbudes geehter Ectrplemityaborsighal REUMGLA préfétiad InpleMehtatidd bibraand
E- TDAC ph mattmyrmhzeﬂ' agrealrietien. When the\appropribte intirhber uftaeta Bitd rpresehting krassindl cduyfi-t he
val ue of [cients hndsirtd inforingtio bevalbeénctiutieted) that data syl be forattell,2ippdndedith frarhé §yAcHrdAT- M

| engt h%%andatjohbitseand transmitedor etoted This prewits tie fermitetlifiame tohave b icanstastsength Monselydent-

Fi gure 264: WHEDFA the formatiediframe istodangér squitalentge a trerstbrrinblodkifgiune. oA Fddormatiidgrame
section sdnetguarapterd tq gppfain e semennvabencfiranefonni biasks. Hence renyrany af garfsfopybldckRigth Thi S
bi nary f 1 XPrmatian esfecsivedpthe,dacodenis very aitiesl @arl sherfd b pretentiidiby sememsthodisuchlad rée
performed. The fourth section of framggcontrol is shown in Figure 26f. I|f
[err] and [err] are both zero, then it is known that a full-length
transformwas just perfornmed. Both flags PARTI AL and BRI DGE are cl eared.

Q herwi se, flag BRIDGE is toggled. Inmediately prior to the
clearing/toggling step, this flag indicates whether a normal or 40 bridge
transformwas used for the current transform The flag TYPE |s toggl ed and



:subbl,ock I ength. O herwi se, the PARTIAL flag |Is toggl ed and processing
continues with section two. Figure gﬁ ;elzjeg irat es a sequence of w ndowed
‘si gnal sanple blocks in a single- cRaRRH 6 tem Atransient 45 occurs in
the second half of block C and the first half of block D. The binary tree
const r uct edpnganpcy eremercarestianpodeseCastuption of e transform Blodiflenalirewill mreventdherdecoderfragur e
14. The co?'?R?ﬁ?@ﬂ?ﬂq ngghat Benglommblagsard il suhgequent blagles Mntd trgnsfome Rock synckyprization igre-
Figure 15.° ishedy der processes block C by first using a bridge transform of

| ength 9N a [err] w ndow Next, one transformof |length N8
sanpl es’ |s&1$s°gdm\%ﬁ"f'?\a ‘EMS‘“\&L‘HdB '“N@S'(t a br| dge trans- f orm of Iength
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D i s transkindowdthctiy aBdset INe Rngtl Brgfenversa Bigdsidi USing a [err] win- dow.

wi ndows used in the D subblock are optimal. 55 The use of bri dge

t r ansf s nsH.&yothady FiltetBank- Invensbvansfoahm t s E- TDAC t 0 cancel tine-domain

al i asing by using a phase termas cal cul ated by equation 17. The

t i me- r ever saBox 3§ indigured h bpresantsaxbpukefisynityesis fittere whid trapsforepachrsethf freyuericpdemain
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greatert ha%‘ﬁi IapR"Bat'P'EiPFa m \rprse %CTp"r"aé frogitigd invatse BE Tk eathioheach trans-
t

i nvention e hs'g 3 p'P th(?ﬁ QUBBF"G&E"‘W?H jgnRs Thveayirediphasey
power - of use al of hesa c f gj di%’%ﬁ’ “Eﬂ t"(?R"°f"éﬁ ippd ai'fxl’i‘s is
becaus |c| erecre fg’\ﬁ e yerse Ftorr;‘.t Fa ﬁﬁ I y s(a’j?’r ©
Bg.\lNregSO?f § é@wrm?ﬁ {I\E%,el'rcm lech w lne atl sm 'Fco ?lfréwﬁgnce
overt hat m&ﬁhbbg-r?y:;d?esgf :‘agqu Fow n the %Ergeré)o ?e ur A0 PraT um

I ength signal sanple blocks ggne 6 _e;(} y affgrﬁyzélmaNt rasi ent condition has
passed.s Therefore, DFA wil| sg&meréﬁy() Pr Ofor Nf2 <KUER t(ioynsf orm bl ock franes

varying length. DFAis very simlar to EFA. The major difference between
the two techniques is that unlike EFA, DFA is not constrained to maintain a
fixed or synchrge frang.alignme s free to truncate the rrent
bl ock frarre*@hd,vrg@ef‘a%’fvémft E’ggﬁég full-1ength signal san‘?}’e
bl ock. SEFA, on the other hand, nust insure that appropriate subbl ock
| engths are used to finish the current franme before resumng full-length
, bl ock proc- 15 essing. The DFAframe control process differs fromEFA frane
control in s. These i kfxerences are expl ai ned w2ph
ref erence t 'P%wgﬁan'ﬁa?k??}shom I n Figures 26a, 26c¢, and 26f. First, flag
PARTI A i s not toggl ed as shown in box 2660 of Figure 26a, but is always
set to zerg Second no test is required to determne If the tree-node
queue is enpty i oxXpabll of Figure 26c because the queue wil |l
al ways be errptnng ﬁ&?‘ﬁ@eﬁ 'enf rlnbelrBRI DGE is not toggled as shown in box 2644
of Figyse 26f Ni)ééh,plg% {hs aI ways set to zero. The DFAdet ectordoes not
al ways advanc m@r@b‘ﬁgﬂgor each iteration. Assum ng the
tran- sient d%:@ehggm,@glpgem,c@nﬁhl Tt to a subbl ock Iength of N8 sanpl es
for the curr ersik sqialife bsT tdfickaddient de- tector advances by only N8
si gnal sanpl esﬁ(nb)efeed\@repammss@gm(ﬁ)e next subfrane. Thus, unlike for EFA,
the DFAo t r anBijeesdade bairacy INEyteTNEEnSBEDrHbasONthS higyab-oyneidh SiteNBHnRS. THbHRe-
once. 26 lysisfiltéribgnkt@nslofms thb tisé-d@iaisighal Spneaierating seylendosrOCT ahdIET bidskITHeS
bl ocks i n ievetse trgfisforncémplins die inorse BOT to Blepyrdtiser Bloaknahd Bppiestthd inlekselDSM Githe dihedBais. A
t ransi ent obthe blocksiAs shéven i Eiguneschatdd) the neéovérkdsignalContdinealibigl diskirtiog. Thissistestivh &N
assunes t fanceled during g seliseqyent tme-dernaly blask byedapeatid arocéss fepresented i b Idd in Figkis 1bf
| engt h%N ghe ayppaR-add proRess issiseysseddgions processing bl ock C with a bridge
t r ansf or m of gl ‘P'ﬁ f‘@l‘!l}elfe’e@&ﬂﬂls@ﬂ“ #reippriprraed using pn G nalasrithmpTheskmetecholguesesi s a
truncat ed Meg WaFHEEnsigrmanay beyisedtferithe inyprse teaggfomn tweamscamyrr@%cwhm a
WB3 wi ndo f)'""e"’t?rmd@'éd PELa@ thsinyerse mpdifing DS T yripasinglehfles is used with a
[err] wndow in block E to shift back 430 full-length block processing. The
coder transforms truncated block Dwith two transforns of length N8
sanples. Block F, a full-length block, begins imediately after the
truncated block D. Note that the block frame boundary has shifted by 314 of
a full-block length. 35 F. Coefficient Quantization and Formatting



:Frequency coefficients as generated by the forward transformare generally

not suitable for low bit-rate trangﬂsﬁlzgpwpr efficient storage. Various
‘quant i zati on techniques may be use rreduce bit requirenents by 40 taking
advant age of _a signal's redundancy and irrel evancy. For exanple, see Jayant
and Noll, Di hqfaqmeeermowg;fe?s remaReenten hydox EQdn Rigusroth controfsitie aligpmpnt of subblock pairs
Prent i ce- Hedfthe chejge of the g eteﬂb’eq‘sfﬁ?sb%“?%'“"e\'?ﬁFsT%Cd(?ésf%'mit%cai" faes demaingliagingh o x
118 in Fi gllyapropess 'WBS‘?"B?"MH‘FP?WSWJE?&§°“é’§b°é9?ﬁﬁsé’§edt"hﬁée postion ot theiAernr m
coeffi CI ent’®" and signal sanple bl ock length for transm ssion or storage.

This proc sented by box 120 in Figure la. In a preferred
enbodi nen"te's%‘g"tﬁes{sﬁp?‘ﬁe i nvention, a specific sequence of subbl ock | engths

are repr esen%ﬁgmé)es A ubRes eerm.enat.ﬁ, B0kt dindHely BR33IR) Sudtf Se-Bmain
subbl ock | o Biokis 2SRRI o For ! AT e Sl e
TS e N - O B i G S S e AT
represent éd&%fa‘aﬁﬂéhﬁlﬂ&ﬁs QScheuoehs oMl&:psaifm 509483 thelPrHolisSblack BRIBA% by the following
synchr oni zidek SynthestsSwirdiowl weighiting id edprednitaany 664 142 miFigar 160des may be used as
needed f or datrie dnelysipdnt @ghttalls Windows st 8 tesTynéd buctIndt BB AysRAYithedls prodict-Wiyew By
be added asiwayesuiedo dnily witkatvo ddjatenbirbduet-WirRlibwsar® vetspped! Mk dvarlap-abdprocesk ié repde | S
now r easly deoted by lzm J44 i Figom 1brand tustrated mcRiphrea l6aAg) Sfpasiéy,bXAd $) vetovered Flomitliee
la. The Drinverse!DGT @ukD$ Trpsredively awashewn in Bigykseda any 6di Foch stgng) radrouped intatatsbrieg of A
preferred hlags. Epmbisigeal blegk isyfeighied\by the sypthesisajndewifinctiogs shawe in Figuiew8b dnd £6.&he re\\hen
t he appr opiultiag ogkzipfisigralot:(chad w(thire showe nriayesa 6¢ ang 6f Thao sianals gestinped by anet s
Ad side ihefBpskianptBrerepdded toysedycesignplyetown in FigureBg. Bianakyft) Is an dcgyrata recengtruction
append &Y t‘lf"\ePQQ’t'i?"s he#ebni - 55 zation bits, and transmtted or stored.
This perm SAF F‘*Z%&sigf’ Fn ed“ff’&\?é‘ ngtyyihin the overiap igieryal bepwgenbiopk kend |
with DFA thekk: erB&’?s 544 1%';;?&9“ Pld g&gﬂ)‘aw'af 3n qveyiag-adg of fhe fu Windgyed: |
frame. A E;% 4 iae :lggcgrj?@p e 3 i L AP PR B S P T A
of transfofm bl OCKS. cC 4 ! ogk |l ength information
as recg?veﬂ,em t he decoder (‘@ v‘ye&?gr% @t)l Iéa ﬂg 31 Ju Qg)be protected by sone
c

met hod su asms&\,ot)z\?, not)ﬁgk(%tﬁ%ﬁAK W » Bl dundancy or error correction

codes. Corruptw,sw, P anal§s Wik dWH BI6Rk B %lﬁd ength wi |l prevent the decoder
from properly w@;g.gyugygthggwmcroﬁ,ﬁqu)(gpt,p,gqgkan@nd al | subsequent bl ocks until

transf e m bl ooka,eUNEWEQR) Zoredunbd tyshd ETDARSHaABMished. 5 G Deformatting and
Sef f i ci ent The pedttivarmiby MBighingl effes s tindgled FARERAM df BleQfo RHjaRA PpHYRE-Wind6ws

di giti zed aerods thediadbwsivertad lintdraal éq@aleunng.drhérefors) Sgnginat) nlp 8o aeliratély Zacovereldlifer by
recei pt of a transmtted signalwrgntet wreydah) Ertoni2et or age. The deformatting
process i Jonaltimesamplee dt viitfiin h@yover B intervaFietytee biddi k abbilack ket t | ng extracts the
quant i 2&d t r Athoggbrany windoivfwith the mprsopeiatel owverisp-aid despértigsanayrhie iser asldbasis fondesiviog dy

t he encodeanalysiggynthesisydfdow prig the Windew used iy agreferied erohodiment of the nventién isdegivedifromm of

. Lepresent & Keisar-Brpsel windry with 3p glehavglunitharranos offiem 4 tn.dies equgiontZBat  used to
gquanti ze the coefficients in tmadﬂ qde;zl Thi s process |s repre- sented by

box 136 in Figure 1 b. Th&®@; gﬁa-l—ﬁa-q%ﬂ—eb | o Ot h 9% used to choose the
unct P'0

appropr‘? atwhemynt hesi s wi ndow f BH and set the | ength of the inverse
transform 15 a=HKdisesBessdnalpiadackar,l t er Bank - | nverse Transform Box 138 in
Figure 1 b remrodmsiowsaraplddamkerof synthesis filters which transform each set
of frequency- dohwindewtiength&f rumberobsamples amht s recovered fromthe deformatting
and lingarization procedures into a block of tinme- domain signal sanples.
An inverse transformfromthat used in analysis filter bank 116 in Figure
la inplenents 20 synthesis filter pane 68  The inverse discrete
transforms for E-TDAC used in an enBodfheHt of the invention are
alternating applications of a m)di fi ed i nverse DCT and a nodified inverse

DST. Tlse | en th of e ch tra
o oci Teng iR ek Bl o o b el e
I's cal cul ai mannerqas 'S §agRon TpAvR MRl 'i“S?f’a i the
i nvention, described above Because half of the transformcoefficients are
omitted from transnission or storage (see expressions 3 25 and 4), those
coeffi 8 ents nust be recreated for the inverse transforns. The nissing DCT
coefficients may be recreated fromthe avail able DCT coefficients as shown
in equation 19. The mi ssing DST coefficients may be recreated as shown in
equation 20. The inverse nodified DCT is expressed in equation 21, and the
inverse nodif led DST is expressed in sguation 22. [ERR] 35 where k =
transform coefficient nunber, n = signal sanple nunber,



45 N = sanpl e block Iength, m= phase termfor E-TDAC (see equation
6), [err](k) = quantized DCT coeff'kp'bg tzejfm[e”](k) = quanti zed DST
-coefficient k, and [err](n) = recovered quantized signal x(n). 50

Figures 4a-4e and 6a-6g illustrate the transform process of the

anal ysi s-synthesig, filter banks. The ana- lysis filter bank transforns the
time-domai n si gnay syw@-pn al ternating sequence of DCT and DST bl ocks. The

i nverse tram'tnpr-m?_w; t he fardveasSeNDCT t o every ot her bl ock, angsyapplies

the inverse DST to yhigyother half of the blocks. As shown in Figures 5a-5d,
the recovered sign contains aliasing distortion. This distortion is
cancel l ed during a subsequent tine-donmain bl ock overl ap-add process
represented by box 144 in Figure 1b. 55 The overl ap-add process is

di scussed bel ow. lwaiiit i ons for the .inverse transformare perforned using
an FFT gl gor"},,& M _dhe sanme teghpiLyesyas those enployed in the ford\ﬁrd
transform may be u ﬁ forthe inverse transformto permt

concurrent cal cul at 201 *bf both the inverse nodified DCT and the inverse

nodi fied DST using a single FFT. 23 EP 0 524 264 Bl The frame control
process represented by box 140 in Figure 1b controls the alignnent of

subbl ook peheres and t he choice of the phase termrequired by the inverse

E- TDAC t r ansf or fmredyctevdnsiow santileramblerimai n al | asi ng. This process is

subst anti al | y whembepebsamples wighinfwindew ovenlap intstvalpr ocess used in the encoder
portion of the"Fﬁ%ﬁ@?ﬂ;'eﬂgthd}ﬁ!hemi‘!f’t"BWWhesi s Wndow Figures 6a-6g illustrate
cancel | ation o 7 brginpiegndewiynctipnioeng\v+lhe overl ap- add of adj acent

Yimre- ddfai n si YR8 = whyad Prodyr-wiadaw of isagthifland eq by Princen and Bradl ey, to
cancel time-domain aliasing distortion, the E- 10 TDAC transformrequires
the application of a synthesis %)%%rl ow forde it k @aN-t 0 t he anal ysi s wi ndow and
an overl ap- add of adjacent bl oCks.l0Eatherviiseock i s overl apped 100% 50% by
the preyious block and 50% by the follow ng bl ock. Synthesis-w ndow

vei ghting i s pp@Rrefe@bmiidaiéntBftite ilviAtioh sifg the - PoA randibth, fﬁ_@@rlax@iéﬁld% esis win-
synthesi s yjwaeia\bBtainddbl takiRg 6 sjulld RISt oFHE Berldtfprodl L SindSVANH &), ThehBdhEaRY Synthesis
product - Wi aeddws a&w@u@ti@uﬁm&mm, 592, 248CEhd1¥OsanlefGRTH 100%5HdGw avsHE RS am! €
over | appedples].iThle a14psié WiRdowdGhcldnGEME®n ih Squatii28- 15 sented by box 144 in
Figuresab, and illustrated in Figures 6a-6g. Signals [err](t) and [err](t),
Yécovered fromthe inverse DCT and DST respectively, are shown in Figures
6a and 6d. Each sjmpal 1S grouped into a series of blocks. Each signal

bl ock is weighted Krd) synt hesi s-wi ndow functions shown in Figures 6b and
6e. The re-WA@) ti s of fg0ghal<sN[err](t) and [err](t) are sHe®n in

Fi gures®¥6¢c and 6f} i wo signals. overlapped by one- half block Iength.
~are added to producee signal y(t). shown in Figure 6g. Signal y(t) is an
i accurate reconstruction 20 of the original input signal. As shown in
-igure 28, .a signal sanple at sone tine not within the overlap interval

bet bl ‘e 11 ted b le i h of the t
e AT SR g L8, ST AT T L L
i S

signal sanple R Boh ﬁdoo, 'be the sum of the sanples from

wi ndowed bl ocks k an y bé expressed as [ERR] where [ERR]

[err] = anﬁb)gﬁj.ﬁ,umupdow in block k at tine [err], [err] = synthesis w ndow
in blogk k at tine [err], and 30 [err] = [err] as required by the

E- TDAC t r ansBex 148 in Figtre b i@ stesehts WedhshonaRigith té- o8 EdnGéePwiildh Gerferiiua @ harfiflg dnb- t e
sum of t helog signabinljesoRsY to B IdREHN Mput \WhB digitth in put Is@BRinkd WonVihe GO0 ¥igrificaRt bitébrdkev al
equal s uni 24yit infégervetds peduced isynisd over(apajid prévgssDEheafdioy cafpatlsiiouldde AN EdY a iov-plassRR]
for all tifiter, sewpindsx 148 ofligule 1b, tb Fetromaspurdoaphighfteguanay cobponseein b prefairedentodl-

bl ock KKa1. méhbof this inverijon, trengrhinal putoffArenkovy favititis filterise20 iz Tiapedoedred aodiesignalpsutabth

pr opert i esforamplifisetionsieavaiiablezt tutpyt ternfiral 158 ehawuiinfigueerdbanal ysi s- synt hesi s wi ndow
pair, the wi ndow used in a preferred enbodi nent of the invention is derived
from a Kai 'QNWME%%VJ&FMWT&H‘%I%WE@'% in the range of from4 to

7. See equation 25. ]
-] An alternative embodiment of the invention employs a transform referred to as Oddly-Stacked Time-

Domain Aliasing Cancellation (O-TDAC). The following description discusses the differences between the E-
TDAG and O-TDAC implementations of the invention.
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-[ERR} where a = Kai ser-Bessel al pha factor, n = wi ndow sanpl e nunber, N =
wi ndow | ength in nunmber of sanples ?%# ERR] The derivation convol ves a
‘Kai ser-Bessel wi ndow with a rectangu Bhow of | engt h equal to the bl ock
l ength m nus the overlap interval. See equation 26. This equation nay be

si npl i fi edA-ForwandTrargfRsn i n equati on 27. 55 24 EP0524264B1 [ERR] 15
where n = product-w ndow sanpl e nunber, v = nunber of sanples wthin w ndow
overl ap i nt ePyRAC uflizes g transforrp fungtiop whichhie aredifipd Biassete Coginedisansionry (RET)-shown in
begi nni ng RHEHIBEP-f unct i on of | ength v+1, 20 WP(n) = derived
product5-vvi ndow of length N, and [ERR] 26 Fora preferred enbodi nentofthe

i nvention using«the E-TDAC transform the anal ysis and synt hesi sw n- dows
are obt ai ne@his\} xakosizrtde " ¥huar e wowk 10k N he derived product-win WP( n) .
The anal ysis ard synt hesi%s i ndows have adaptive |l engths of 1024, 512, 256,
and 128,sanmples with a 100% wi ndow overlap (N2 sam ples). The analysis

w ndow f ungieteon is shown in equation 28. 30 [ ERR] where 40 N [err]
{128, 256, 51%=fldddehty codmblenfbumberr Kai ser-Bessel function of length N+1; the
al pha factor ims=ihgutdignal sampg@eunbet 0 7. J. Signal Qutput 45 Box 146 in Figure
1 b represent NasaplRbple@mal di gital -to-anal og converterwhich generates a
varyi ngs ana- |nogpimsgiem for O'TDAG (3eseneations)a di gi tal i nput. The digital input

i s obtai ned f rmTtieetizE6 valuesf ingut gignef x(§ atrstmple 0,s of the 24-bit integer words
produced by tH¥K&\P&T|cegtficiedtk. pr ocess. The anal og out put shoul d be filtered
Dby: a lowpass filter, shown in box 148 of Figure 1b, to renove spurious

ﬁ% gh- f r equen&he SEPifoliragPan prodyces aselof gneptralicastiigients or tpsformbispks obthe form s

\“rvent i%n, the nopinal cutoff frequencyfor this filter is 20 kHz. The
recovered audi o sfgpal g §W KabIX for anplification, is available at output

t er m nal 15@(@}3} i'n Figure 1 111. ALTERNATIVE O TDAC | MPLEVENTsp) ON OF
| NVENTI ON 5 0An afot ef=nAti ve enbodi nent of the invention enpl oys a
transformreferred to as Odél y- St acked -Ti ne- Domai n Aliasing Cancell ation
(O-TDAC). The follow ng description discusses the differences between the
E- TDAC anghefed TDAC i npl enent ati ons of the invention. 25 EP 0 524 264 Bl

A. Forward Tr 3eg{fd SBnfpe bidChuibird dndes @ transform function which is a

nmodi fi ed Di scroghye poyehetteieht @dsh@Hiiba 4CT) , shown in equation 29.

L 30 The computation algorithm used is the Fast Fourier Transform (FFT). Unlike the E-TDAC version, the O-
TDAC implementation cannot use a single FFT to concurrently transform two signal sample blocks. The N2
computational complexity of the transform can be reduced to N-log,N, however, by employing a technique sim-
ilar to the premultiply-transform-postmultiply process used in the E-TDAC version. The premultiply step con-
verts the real valued sequence of signal samples x(n) into a complex valued sequence by multiplying the signal

35 samples by the complex function

o o=k (31)

St where

' j=-1, :

n = input signal sample number, and
N = sample block length.

A Discrete Fourier Transform implemented by a FFT converts the modified signal samples into a set of
transform coefficients. Because the FFT is a complex transform, the real and imaginary parts of the modified
signal sample set can be transformed concurrently. Finally, a postmultiply step obtains the DCT caefficients.
This process is represented below in equations 32 and 33.

X (k) = FFTix(me- I3} (32)
CK) = R(k)oos[2u(k+%)—":l1] * Q(k)sin[2n(k+%)%] (33)

where

50 j=v¥1,
n = input signal sample number,
N = sample block length,
k = frequency coefficient number,
m = phase term for O-TDAC (see equation 6),

55 R(k) = real part of coefficient X»(k),
Q(k) = imaginary part of coefficient X»(k), and
C(k) = DCT coefficient k.

In a preferred embodiment for a one-channel version of the invention, each signal sample block is trans-
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5 [ERR] 10 where k = frequency coefficient nunber, n = Input signal sanple
nunber, N = sanple bI ock | ength, 24 264 = phase termfor O TDAC (see
equation 6), x(n) = quantized-val ue o |npu signal x(t) at sanple n, C(k)
= DCT coefficient k The O TDAC transform roduces a set of spectral

coef fi ci erfermedgeparatahyysinganf bl 9@&0"6@"%‘%‘*%@%? hgnpe! systems, ea' Fa"!P'as"g' al
sanpl e bl Je saeib e tw%ﬁﬂ‘“@f?é?"a"sﬁmedébeF FEP’@?T’PS oo D] e T I?c'?%?)’

The conputPg estitutp }#)fl"ﬁ"te m use Fourjer Transform (FED .. Unlike
the E-TDAC v ‘i‘“s" ’bj‘l npSeg t?' é ‘?i’ gl %e" . e°, PapRoLER & o
concurrent‘iIa sﬁuence coséf@?é:]es' e N atonal

conpl exi ty? ansformc HE E(’@ﬁ%[err hovvever by enpl oyi ng
a_techni que ,,Eﬂ @r,anyamran& Bt PR
used In st Pih Fidures': -2_% 8he30k! é?lh ¥123418Prme Qﬁhclpyl‘afffen%n&hﬁhé R oftid Ued
sequen Q@ liasdoMPeHent SERTAE B3t Ralf Bthd SaiPledsidrallRIcR Xhe \afds UBiApoREH I4RIIATR réViirsed image

mul ti plyi ng telipussigdRlabouBe ofdiaH& poiRof th %arﬁ;fpémécﬁ)%uf tHESikA 61Mts binpiitlde W ikveRed =
[err] n = froittofSeGipal sighal/FBl tRe J3LUHD Rdlf.of tAehmpled-signarniakic the biaeilg ib ieyeVersedabout

Di scret e RasithteslquaFiergbmt 67t saiifié B166R WAtie ab dhyinga inFsigh. SeeIfigeies 30btahd30dodi f i ed

si gnal sanpl ®ie desigroand usesdf adysis Bad syhithasismadeds is iderdicd ©. thdBoc B-IDAC.(See Figlrds 318- a
conpl exs t ragsthe frame slig@nenttathnigued discoagpd mbavy fop BITDAC efplytequallyweli Hereed si gnall

sanpl e set cNpadiitional @nsidecationsdb thasa neededfeortE- \DACETaTeduirgd to yse pdaptivesind! sampledloely

obt ai ns t HengBEWite @FPAC excentths chofdsiobtransfonnenhasei tymugqsifies sharfiFa technicue) The phase term

qu at i ons r8quiredfdr ay§|ng[cmﬂ]atlmﬁﬂl@trgtgd in Figure 32 Bj I'Es(hp ] slgqal-samﬂ?)ggckgp h Eeﬂml e

nunber N sequpappff éhres deq@ppe@rfg't'ﬁngthémsf?r e Mo 5 from HPéWPfSﬁGﬁPé tra
Shése t%r nBiegs Depdﬁmes @é@e@ a‘fbib'ﬁ g to ther FFAtec ique
coef fici ent "‘p" s'"ﬂ °? - dd eﬂ'ﬁ%‘f ‘f“")?“ 'Ef
DET coef f hs e mt i Ye glprog Fg\a e t i)yt efﬂ'las:re;)I ?Brgt":r? %%ég Of
Eosnieg\;;gt % ore§t$h @Jc}undar e |ons %Eﬁ tfo'r e c%t the t- n
t wo- channel Sy s erﬂs °s| glnal hat P) oc sreﬁrom eac ? T fwo channel s are

transf or med by two FFT processes th’a F-er®d bl ock pair. Th| s bl ock pair
constitutes ghddigdiRy compdnBiit B bubbléRe5,QRd E@fe dovBisatth Bie S WISl prbpnely ishdnlfesteddn
proper phage rightrdnd fRdh foRDTIDAE. Tigidfdld, the béyndatyi Bet@edh reverSal lrédiods nyist € pladgd athgoai 1
of analgysi [ft-haHdleBgsrf the ¥ibBIIEErom bllatida-1T IR TetuiredIpiasi termUisiseeA®mer at el y recover

I nput signal froma sequence of cosmne transform bl ocks of the form

m=

where N = maximum signal sample block length.
35 The general rule for determining the phase term for O-TDAC using FFA is as follows. The transform for
the first subblock within each full-length block uses the phase term shown in equation 35. The transform for
o all full-length blocks and for the second subblock within each full-length block uses the phase term shown in
d equation 36.

40 B.Inverse Transform

Half of the DCT coefficients are omitted from transmission or storage, and are recreated from the available
DCT blocks using the relationshjp shown jn equation 37. The inverse modified DCT is shown in equation 38.
C(kK) = -C(N-k) forN/2=k<N (37)

Nat

o) = 1 :9) C’(k)cos[Zﬂhl).’.‘.’v".'] for0 <n <N o5

so where
k = transform coefficient number,
n = signal sample number,
N = sample block length,
= phase term for E-TDAC (see equation 6).
&5 C(k) quantized DCT coefficient k. and
x(n) = recovered quantized signal x(n).
The O-TDAC implementation of the inverse transform may reduce computational complexity from N2 to
N-og;N by employing a similar premultiply-transform-post multiply process as that described above for the
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-The Q- TDAC transformation and alias cancellation process is very simlar to
that for the E-TDAC trans- form Z? kdg4strated in Figures 29a-29e,
'30a- 30d, and 3la-31g. The principa d| Ference is the formof the 10 alias
conponent. For the first half of the sanpled S|gnal bl ock, the al i as
conponent fpryvard O-TOAC trapsisinTaly P’°FP&§@"YFFtsfhﬁé’a\"f‘i‘ gd D ?fﬁ?'e"ésdﬁﬁl‘isef modified com-
one- quarte‘?Ie Blugs cogfficignts cangupently tangfernms the real ppddmagingry pafts ot ﬂ$f' 9d;cq @clq
i nverted fYslapAehgle ingrsa RET (PR 'Lﬁ"ngta'H%ltl’he tirpgsomaffesiag 8H‘d’°ﬁQF'f"’ Biop- g s
si gnal bl o“?( WMPEeHRiNEi ng i s tinme,reversed about the three-quarter p0| nt

- of the %Sanmple block with No('?},l‘raﬁ(jgcﬁ"}? engn. WO oNr d¥30b and 30d. The
design and use of anakusk NeGjsMBEMGOVS 16D < flet | to that for
E- TDAC. See Fi gures 31a- S%n%eg 35 Ihgﬂr%m}’ al i gnnent teckgf??ques di scussed
above for e"I’DAg apply equally well here. No additional considerations to

t hose ngeded f‘or E TDA use adaptive signal sanple block
lengths with '%oc%'zé %41%83%%'"%'8"& transform phase term used for the

FFA techni que. k}!‘h fﬁ't' n;bgﬂw red for aliasing cancellation is
illustrated in 5 i m ows signal sanple blocks C through E, a
sequence of t ereg,\{,g,rt[,@g,gﬁ | -l'ength transform bl ocks recovered from
the inverse OglPAimdginaryph ,@&r;bmgg& lapgks D and E are segmented into

subbl ocks accqg( E Adoverd ghtidelr )q ni que. To acconplish aliasing

cancel | at i onsfinéequémimndwintiisheridpRding, bRFsighe oGPITPREREIAg ik erfiibdd fd|tit deicribed abbveand
[err] nustfoliRe E-2DAC Frpmenlatioh Sithedm@ntionver ted in anplitude fromthat of the
wi ndowed original signal. Note in Figure 3la that this reversal/inversion
bebper % i & Adegtivh Us¢ efdhdE-TDAGard O-TBACTransfovpsnent in the | eft-hand region
for 0- TDAC. Therefore, the boundary between reversal regions nust be

pl aced at thémmutmremalseag@ i$hotlfh be appteciatgéby dyk oidlled inftheatt thal il istalso ossible taye
know t hat admetivelhgglest hetwesn the dreliDAE®NY the OSTRAG tt?@?(@fmfé"ﬂ"ﬁ f°8ﬂ‘#‘§|°¥‘é?qs}‘9 paglysie Fp)
The al |2gsm¥g‘h iRsAwse the pame as Biatsteraibeg abevedTheigalpulationy Rie Skage fepms rpqyised o time-
Thi s propefomginpliasiigeaneeliatiop gpnforms to e 33 ingiples disqusssd 8bpve-dit ordsr tpiiggure atiaging anoyr o
t he bound "B'éf‘ T’f tP%@@}‘gﬁF"F‘ qP IFRMPHENtSteHictE dhedranpe & watsh the gregenhling
edge of th®

b Ter 8"?"*533 ! ;he il gg s ?&:’6‘3‘5& i b
gggzgj);;ﬁ%ﬁh %Emif:% i gf Al fﬁtﬁﬁeéﬁﬁﬁ?ﬁﬁf

LrnJaﬁ‘d%@Jr RarddleRs Krf&iﬁ'y%tﬁeg%r;@lrlﬁ&-e

terms how&eﬂstﬁGHﬁ&rbé? "Fm&ﬁam by ﬁntchkn@%éﬁv@ﬁl tﬂgs@%frglimrm*ofmsoé e system
coef f i & endgh imgrove 18 chdiRrb EihdMTiohd SAAEIE b SdaBtivelp hifiih@iha BéinaShuaics of thE it
from the asoafficiots. As Bi6chsdeki @Bdes. thiSdaPgcriicPban@d IRivé @ifiatié denteifestlenicids thaladapt Bau3 7.
The i nver Sditoyathnill. & dodeXiMaticsn shiftthécenter fsiuericy ofits 3dhbarlls nfairb¥Yblesto imprdve pgyclioa—

&“E‘r ansf or m evostic nasking Rtfeufoisigle-tane sigrespn signasaopiha@ed hyrasingle friquencgyanpl e bl ock
| engt h, m = phergedetr @denciie thatshifEbEwWéen©eTDAGaRY E-ODAG Vil stfifthe center frequency ¢f ftikub=
guant i 2 1RaKE becrusddf tbe difiererice ingramkfofracaelficinit bandwidthefpethetyro transfotmszAsshewngmizigure
Xx(n). The BVaTBIRAG menstorpeeetiiciens gerp fthe Pl camporant) end qogfifigient NfA haxg/bandwidtscequal to
conput at i oMaihalithenendwigth of alf theniraqsformpopfEisignts. By the RpIDAGitrAgsfoam.ipweveragach transform
prenul ti plSpefficiant isob pavpigadwidih, See 59 ° o'&éﬁef%i@ emiadimeatof e jiwentiahuning ar1924 ¢ he
27 EPOSEMP8 2iagk seppladat 44-DiHahep HPHP ‘thP'E'" F’S‘E’é‘é"g °féE9ﬁ§f%’F‘t°§°ff"f'i%'t one,

real -val ueﬁ'ﬁﬂ'ﬂ%é’?’f‘%f’ E’htf’és l*ﬁ'?yd“‘é h "9 at ??dls cﬁ)g? transform.
|

ff (4
:’:T’ggl f : ghegﬁéf‘fslf §P y-l |s§n‘}ter ba?

%g '"es*r"t' e
tra SE! &
B i?’f: et
equat | ome. @ﬁcybrmf'}o%% }Lﬁswnthmone e E'z’é"ﬁ{e

equation he frame controller can then select the TDAC transform whose subband center frequency is closest to that
of the dominant component.

IV. ALTERNATIVE IMPLEMENTATIONS OF INVENTION

The E-TDAC transform is preferred for most applications, however, the signal processing resources re-
quired for a E-TDAC coder are greater than that required for coders using other transforms such as the Discrete
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N = sanple block length, k = frequency coefficient nunber. n = input signal
sarrpl e nunber, r(n) = real part of Psm&&eq*(n), 15 gq(n) = imaginary
part ‘of sampl e x*(n), and [err](n) = recovered quantized signal x(n).
Subsequent_wi ndowi ng, over| ap-addi ng, and signal output processing is

i dent i cal Fouwie Fransfora (AT)- Mieigs  BBY a codsy mavrhe imelepmated whig)) renuires 1as eamopyand prac-

i nventi on. “2'@9 speed. Wﬁ&iﬂ‘istﬂéct%%fﬂt?fm:tr Rabadimepfefthe ipypntiomigigentioplta thakshowpdn Fguses, ¢ he

hat :syn i
for egoi ng HRE ggtt@‘; SR e o, A res B ong Bl 30 e B o el

O TDAC & r dPRF°S R ™Y process of choosing anal ysis and synthesi s w ndows
is the Sa%Tﬁ?sl&nﬂ%tﬁ@@?ﬁf LERGE Ahpye: The calcul ation of the phase terms

required fo omal n alrasing cancellation conforns to the sane

princi pl es dyRGaRIeHle AHIMA detbor QedReH Qodve orth&EADAG ShitinfeRtls idérRibal @ bbbt to
howeverm ttmfo {86 DR 1mbbdiRert bTEt haHTRY datedtbrl aRlyZe D SURBIRS fof dhSehiirb Blbok radthUPthBRSHYE T
i n whi ch thndhdroRablodk Hen¥eE thb Frame Soafiol probdst, whld sRiRinkbiRept Withat BECTDAC Bidcar B .
CGeneral |y tﬁé subMstK lengthid Yor dne #u blbdk@ength BRI mevatlerthangusDIorithd airlood subfrdmedenith.T DAC
nodi fied DCT, or to the E- TDAC nodified DST follow ng the O TDAC nodified
DCT may beB.muastewing any tinme. A shift to the O TDAC 30 nodified DCT
foll owitng the E- TDAC nodified DST, or to the E-TDAC nodified DCT foll ow ng
t he O TDAC nihis dnelgsis Wasibwriedifferert frire thatused butheB3IDAC cdder becavemef differsrces petweenhi f t
to a hal f -the BERAG tsanglotm guidttre RIFT Y is mpprantto shposq awindewdesion which ineduces theamountof
phase t er rinrutsignpisanpishiock aygtsrpecappeanandysinsytamimplpoentaddya BET igact eritically sampledy e
c oder per fi8s tharnsmisgionrataprdpta seragepquisements issiophiaddar thp signatsqmples i tap everlapintervals
Nt er et . FofhuseRrpfamed wi Wé‘tﬂff“ﬁ‘fﬁ‘ g:%&w@ﬁ'%gaed FT&RE?"["I’*’&%\"B‘"YF{%‘““

der / decd¥¥ IR piuaily ov é i P 1 Blg¢k oxeriap [epath f5amuN/
adapt i vel y g gs;gg? pli 2 Tﬁg L oafl flg bR i b
di scussed 'a

YR & oS! of DF T ih 2‘3(2%’* o sd.,%. Ay, l?sre' %%' et Glot Lh e
that adapteti @y dDA@rE@‘;% L eDFTj;}; I Erhn : ﬁh& cﬁ L{iﬂm

frequency ISHgtrta Sctdt Whi e AR éeoa‘éﬁatBﬂ %Ft%ﬂély% R'6bN9
effects f%ne%'fBQn tﬁeJoRBﬁt.o%'p% of th] &Wa'ﬂé‘&ﬁ‘e tanbiilaPwindoWIEdr wi n&d”vHN ncy.
AN encoderhOndtt G MIGEctdnbid \L§1 bldoeilor ol Aafepikd inusst &verl ghe
cent er f r epeds b 1@fsa.h,t|§s M’man 2% Q@&ﬁtﬁth@f‘ecfah@laghlftéo@ﬁ@ﬂﬁgarhpﬁs (or 128
nsfeam-qeﬁétusmuﬁgthe hwd ﬁlb'é&faﬁ&nt fthd V3 windéwifuuh&ibiERare $8n BIBOWN i n Figure
a, E-TDAC transform coefficient zero (the DC conponent) and coefficient

N 2 have bandvm' dt hs equal to one-half the bandwi dth of all othertransform

coefficients. 3;? gTDAC transform however, each transform coefficient
is of equaly 5@& h. See Fi gure 33b. In a pr ef erred enbodi nent Qfyt he

i nvent i%n u 4 sanple block sanpled at 44.1 kHz, it is possible to
nove the nom naI ency of transform coefficient one, 45 for exanple,

from21.5 Hz to 43 Hz by nerely shifting fromthe E-TDAC transformto the
&'OTDAC transform Asignal analyzer, represented by box 110 in Figure 1a,
that may be used,,n an enbodi nent of the invention which selects between
the E-TDAC and O ®dskt r ansforns may be inplenmented by another transform
with a |l engijimtsiztethat of the transforns used in the analysis fid2er
bank. Using the SE gal information fromthe signal analyzer transform
frame controller 4 can establish which if any spectral conponents are
dom nang, 50 and whatt hefrequency of that conponent is within one-half

t he bandwi ek vith) Kk disel-Bedkel RAGSH b1ANgth AT, [h& M6 hibhaGh & s in thbRindd PEB acONt rol | er
can then select the TDAC transform whose subband center frequency is

cl osest t ce.lAnaysiOFitérBanklororwad rrafstomonent . | V. ALTERNATI VE | MPLEMENTATI ONS
OF I NVENTI ON 55 The E-TDAC transformis preferred for nost applications,
howeversg t heTis DRTahplgcataieSiltapanicand isregmesséces qui red for a E- TDAC coder are
greater than that requi red for coders using other transforns such as the
Di screte 28 £ 0 _5 264 Bl Fourier Transform (DFT). Using a 'ﬁ

coder 'hfi ted whi ct‘?’?éq'tu s | ess menory and proc- essf b speed.
The ba5| c str ure of the DFT enbodi nent of the invention is identical to
that s®wn in Fi gures la and 1b except that synthesis wi ndow 142 is not
used. The YW@ o g description discusses the differences between the DFT
and E-TDAC tr %orme 5 ments of the invention. A Transient

Det ect or and i eﬁﬁ’n??gf'e"t""mbe“



-The l.ogic of the transient detector described above for the E-TDAC

enbodi nent is identical in concept E;gsﬁgmépatforthe DFT enbodi nent except

‘that the detector anal yzes the sanples for an entire bl ock ratherthan only

for one-half of a block. Hence, the frame control process, while simlar in

concept to thdt”ipRut fianeisample 8umhekt s t he subbl ock | engths for one full block

length at a ti =T?’%ff“ﬁ‘é?'9"5‘rféﬁ!"pﬂ'gﬁk'?“8?" t he hal f-bl ock subfrane | ength. B.

W ndowi ng 15 Sqﬁﬁ?ﬁ%ﬁegi?"éewn ‘ﬁe? '8 X0 & SPPRIF &30 f rom t hat used by the E- TDAC

coder because 09 - dPPYLPIRMeuoysedlGentk { he E-TDAC transformand the DFT. It

i's inportagtg ta ﬁpﬁﬁa%aﬁlfma Wedeslgn which reduces the anpunt of input
-y p be

si gnal sanpl overl a cause an anal ysis systeminplenented by a DFT
I's not criti¢rd pef impHeientidne iverse filtdr BSnkbhdiD SiFteisa@Q rate or data storage
requi renents iIs doubled forthe signal sanples in the overlap interval. 20
Thus, aopreferredyy ndow,fora full-length 1024 sanple block as used in a
DFT enbodi nmeds = Elxe)efthenti dmO0exki<bNts a gain of unity over a |@#ge
interval, thereby*educing the block overlap length fromN 2 (512) sanples
to 16 sanples. This reduction degrades the digital filterstopband
rejection,wherege it incurs only a nodest increase in data rate over that for
non- oved| appi dg ¥k ndows. Awindow in a fam |y of DFT windows is derived
simlarly to tkvArequenexicoefficient nymber.t he product wi ndow WP(n) 25 for the
E- TDAC enbodi rfemipput sighal semele ympelenbodi nent, the kernel Kai ser - Bessel
Junction is 17""sam%s'qnﬁ'sl?@ﬂg_f"?f"‘é%‘&hhas an al pha factor within the range
of 1.5 to 3. ﬁlﬁ; vered gypngzsd Sigpabx(batsamplenpad s wi ndow |'s ob- tained from
‘e corflol uti o 5IERRRED frgguepqy ogligentl - Bessel wi ndow and a rect angul ar
wi ndow. For w.nd the I ength of the rectangular wi ndow is 1008
sanpl es (?%'gy'gﬁﬁsgmw%\égﬁovéth of 1024 sanples mnus the overlap interval of 16
sanples). Sig Ly f Wpeielly ) e L ect angul ar wi ndow
is 112 ,ganpl glsh‘?rg'weffg&g'\gﬁ - 18%83{0%%@% P‘tg ﬁ%ﬁangggﬁhggs'sé&@%“{)es into equation
27, the tvworerfanysdraCti ons are seen to be [ERR] 45 where Wn) =
Kai ser-Bessel function of length 17, and the al pha factor is in the range
1.5 to 3. C. adyvihydoha trimstor® mayBs Used withBut Wepakling fréth thb SfifoPflirpose of thbikiverdton. A
i mpl enent Spiyidgahd dohsideratitha @lscuasid abéve RX fhe OF T kG a5 pbdsibRlo AuapthblPsehct any ofttdpénal K
= f r equenctyansforef dceadigyth the presece of 3Ynal tradsiiai 24 afydbthtr signal chérpdtdristicl B @kanfpRa@N €
Unber, N embodimentahthe prggeat invedtion mey liroalik edgloyGhdiconveqtional-DOTsAdvini i ehation & duD f
i nput si grsslectilie donenticpal rRST @hawn irmemhatith 4B, orthie IDRT g6 assed fabave,Lte arcpdecsublidake withn t
k. 5 D. Sytransient signalsi ThednverBaPQT and|inveres BRY aFe showi inrenuatitne 4DRD 48 rpspectively.s t he
inverse filter bank and is expressed as [ ERR] where 15 k = frequency

coeffi & ent nu , Ne.r I nput signal sanple nunber, N = maxi mum si gnal
sanpl e bl ockg € %&'(k) ?;@)) @eDiwbred quanti zed signal x(t) at san@$e n,
= =

wand 20 X ansflor Af requency coefficient k. E. Synthesis W ndow
As nentioned above, the DFT does not require the use of a synthesis w ndow.
25 F. %her Transf or me
| xw® = | ey z:x(n)sin(ﬂ'%&] 46)
ne0
- f2 ¥ @arl)kx an
a w2 ga(k)X(k)rm( 2 ]
xm = |2 E a(k)xck)m(ﬂﬂ)."_") (48)
50 N 3 2N |
where

k = frequency coefficient number,
n = input signal sample number,
55 N = maximum signal sample block length,
x(n) = quantized value of input signal x(t) at sample n,
X(k) = transform frequency coefficientk, and
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-Any orthogonal transformmay be used w thout departing fromthe spirit or
pur pose of the invention. Ap- plyi tzg siderations discussed above for
‘the DFT, it is also possible to ad'ggﬁ gf‘ﬁé} el ect any orthogonal 30
transformaccording to the presence of signal transients or any other
signal characteristic. For exanple, @n embodiment of the present invention
may normally enpl oy the conventi onal BrbwP i n equation 45, but sel ect
the conventional DST shown in edf@t? 246, or the DFT di scussed above, to
encode subbl ocks with transient signdlis. othe@ist.nver se DCT and i nverse DST
are shdwn in equations 47 and 48, respectively 35 [ERR] where k =

E%_;?@E]Cé co J|s'c8slsteetf] éarlnumOE @{éenﬁzg:rﬁiaﬁj:iﬁeﬁy ﬂi Pérg ,ai{ﬁ#gq‘aﬁn:ﬂﬁ B)Elowg-f na| =
f.E.Lﬁss e e %rﬁz‘%EWesgﬁ g.a @Iﬁij'gz.,,

'T,
524 264, BY, m'ﬁ il

superi or megnﬂ%&efﬂ%i no?rh:gl%il adtobdh@fafitnc @th&e% s Dos oPWiv e flﬂ%ﬂ'ﬁ%zed autocor-
conmponent SelatlH kodifitRni defiggangr al |y perforns better for signals characterized

by hi gh-frequency com ponents. Mre pa;'nhl)cul arly, as di scussed by Jayant
and Noll. a DCT provides superior cbdﬂ%al‘r? for a signal 10 whose first
nor mal i1z e GyheksRQIPEIH,,£0) br@ the FiE4nt £6rbth Bltodofeltio Soefticient] redpBétively) te i“'aauQEo-Frelaﬂon
provi des siogretiendks derped &g gain for a signal whose first normalized
autocorrel ation coefficient is -0.95 or lower. The first nornmalized
.autocor- rel ati om-coefficient is defined as [ERR] 15 where [err]go}) and
Terr](0) ar&®ire El—‘mﬁﬂahd zeroth autocorrel ation coefficient, (
respec® vely, th&%[err] autocorrelation coefficient is defi ned as [ ERR] 20
An enbodi nent of the present invention which adaptively selects the DCT and
DFT may be | Aptebedimentaf thasarepgntipventionidichadaptivelyselects tp PET anetDEd mey bejmplemartedi n
Fi gure lalsipe ﬂﬁ'alﬁﬁ'P'WT Eppeegentad by box14Q in Rigurada, whighicaleiatse (e firat nomglized gutocorre-
coef fig é% B‘Pff %F%’ %&;"g Rlock| a5 g frame, epnitoller, topresenied by bax| 134 in Figure 1a,
repr esent '° P Black yheneverp: fos fhat blggk pxcreds & thresheld pych ag -8 bitotherwise o |

whenever t bl ock exceeds a threshold such as 0.8, but otherw se

selects t Filter Selectivity 30 The precedi ng
di scussi ort?gwpre&enfergggg al ternate enbodi nents of the invention have
di scussed enfiadeckfing d@ews.&%m 63 aRA UG/ @ B3R Iméfits Y td 1 htioh Rave Biddub &l efo.C K
‘Héngt hs Wharknd létBss w WHEA BadpelfRhirt s mBHY: Bbeiich l WHeh RiBher thah oAl teirfioral Fédolution
anot her  alid B4uited. Yt BoBHORNSHn SR B oo Rt the WERioh mtsibbﬁgteﬁbnaciae mgﬁ.sn hefifan

| engt hs V\/rmm.am@haﬁ.badmt.&pigmh.reﬁrequency resolution 1s required e
measur e of sOgNdas@é Fis@Adl Cardttetistics WHdhGhllichiB&linstMoRs: rlefi@dheytbBiaidn i fe&lﬂﬁ@ﬁiﬁé

r esol utﬂd Ofnviere GfEELASpethaliFtnbsseMeRbure”|(SFM) a8 Bestribell BEJaynp &N DidithixoBiRg & Wave-
Measur e" (fémd)Englewade Sliffs, K Brebtice-Hal; &riat, 1984 hpNiBl-98, THRISgMidedcrikss eHelaRape of A¥ignears:

o forns, Engbeatepedtraltiensifydy a bidgle idmberiwhicierahgab in valbefrom 0 td 2 8e SAMIs invefsely BropoFional SF M
“descri bes tewavefohyppesictebility. Avalya af 1 desqibasan snressiictable sigmahaithtthe dogpediesdf whtemoisel Aber
whi ch r angalde ¢fzerg desgiibes p gignalwhich islperfautip préfitidtls | nver sel y proportional to
wavef ofn pr et embadiment pfighe presqni inveatiesfwhich adaptively Belectsdengenbloriderioths mey be implgment-
with the GF’ @tsIQE%aWWP'P@aHH?tSSéhe HEMyandaérape °°£E?"G”‘ﬂ’é’§€?'¢°§@i°na°f§b§‘f\@9th

which is H@ % & "rs%Ef SEMpgeads %Ues'm'd In the rapgeroh il thidht present

!

i nvention

opq 3l A Ft i3 Rogslblq fod ‘E°ﬁ%"" YZBE“"?Y tsianlt -
ed usipg affcs. W@%{‘Wﬁ% ﬁ%% alg pivsls vindaw eneplysizriintiests wingdow E%“FHPI er
whi ch seI e res °"se "SI ek | engt h whenever the inverse of SFM exceeds a

threshold in the range of 10 to 15. It should be appreciated by one skilled
inthe art that it is possible to detect and anal yze many input signal
characteristics, and for adapting the block | ength, analysis w ndow or

anal yses- synt hesis wi ndow pair, and the 45 transformin response thereto.
50
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55 31 EP 0 524 264 Bl Tables 5 , [err]

-1. 641731 0. 678759 [err] . 10 0.853238 [err]
[err] 10 [err] skl - 1. 659936

0. 830277 [errk 0. 941365 -1.878653 0. 941365
Tabl e | Coefae8j ents for 2 kHz Hi gh-Pass Filter 15 [err] [err] 20
[err] -1. 266438 0.416893 [err] -1.517035

0. 709569 [err] ' [err] ay ay Jerr] [err]
0.671333 -1. 340665 0671333 [err] 0. 852569

-1. 69038 0. 8525691 P83Bk || Coef i6@BBAts for 4 kHz Hi gh-Pass
Filter Subframe Subblock 2  ThSeHMd| d Rati 0985838 No. Length

[err] [err] 1 512 5.0 0. 2000 35

2 256 10.0 b 0.1000 3 b 128 5 13.3

Subbl ock Thr eghol d s Level ngt h

[err] 1 512 b 5% 5

0.0752 3 128 15. 8

Tabl e IV Transi ent Detector Attac&xﬁﬁgay&meﬁghgkdﬁsiﬁwpla|ns 1. An
encoder f#r "the encoding of input sanples representing a discrete tine
signal and particularly a nusic 32 EP 0 524 264 Bl Tables [err] [err]

0.0752 Tgble 111 Tra%5|en6§ggypctor Attﬁé cay anesnoquéiybfrane
Eﬁ

-1.641731 0.678759 [err] -1.809110 0. 853238 [err]
[&Fr] | _lerr] 1% lerr]  0.830277
- 15659936 0. 830277 fieksas 0. 9413G@216893 -1.878653
0. 941365%Tabl e | Coeffi ci eni,s for-131708k H gh- Pasrobsebt er 15
by by b
- b,  0.671333 -1.340665 0.671333
by 0.852569 -1.690380 0.852569
Table 11

Coefficients for 4 kHz High-Pass Filter

Subframe Subblock Threshold Ratios
Level No. Length Ty Ty
. 1 s12 . 5.0 0.2000
2 256 10.0 0.1000
5 3 128 13.3 . 0.0752
./ ' ' _
Table III
o ‘Transient Detector Attack-Decay Thresholds
Subframe Subblock Threshold Ratios
Level No. Length Ty Ty
45
1 512 10.0 0.1000
2 . 256 13.3 0.0752
3 128 15.8 0.0625
80 : Table IV
Transient Detector Attack-Decay Thresholds
&5

Claims

1. Anencoder for the encoding of input samples representing a discrete time signal and particularly a music
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lerr] [err] - 1. 266438 0. 416893 20

[err] -1.517035 0. r] [err]

‘[err] [err] 0.671333 %’%g@%&%ﬂ 0.671333 25
[err] 0. 852569 -1.690380 0. 852569 Table 11
Coefficienfal®8or 4 kHz Hi gh-Pass Filter 30 Subfrane Subbl ock

Threshol d Rati os Level No. Length [err] [err] 1 512
5.0 0.2000 35 a, 2 a; 256 10.0

0. 1000 3 128 I1'l Transient Detector
Att ack-Decay Threshol ds Subframal @Ml ock 0.67§MPeshol d Rati os Level No.
Lengt h [err] aher r] -4899110 5120.853238 10.0 0.1000 2
256 13.3 0.0752 3 128 15.8 0. 0625 50

Table IV Transi ent Detect® Attack-DecaPs Thresholds 55 CPainms 1. An encoder

for theggencodi ng of b NPYTe, ? Ies repr eg}’a%l ng a ai scrg%g EJ,rre si gnal and

particularly a rmS| B 32, 0524264B conpris ntrol neans
(110, 114) for groupl"ng sal I nput sanpl es Pnt o sanpl e 'Ioc S having a

| ength equal to a sanple block length, aRgyypi s-w ndow neans (112) for
generati ng anal ysi s-w ndow wei g@gﬁc,ggq&@;ﬁm,m&m%g said 5 sanpl e
bl ocks mi th one or nore anal ysis-w ndow functions, and transform neans
(116) for generating spectral information by applying a discrete transform

to said anal ysi s-w ndow wei ght éd QI ocks, wherein said control neans
.conprises a transform adapu_ng_mﬁaﬁs_wﬁ.mnﬂl&tlone or nore char-
acteristics of said discrefje tioexgssgnal for sgdggysi ng said discrete

\Fansf# m from a pl uralit,of dLﬁﬂﬂ&Be 10 0.40s99sf or ns and/ or adapti ng
said discrete transformwhich is a signal-independent transform 2. An
encoder according to claimyl wherein saibg control neans $]10, 114) conpri ses
nmeans for segnenti ng—eaeh—eof—Ssa-e—sarpte—btocks—hte—subbteecks, and neans
(110) for detectingbi n W78330f said sLEScks an even®.64W3 ng said one or
nmore character- 15 b=  0i8§2368s occurs:1.690380An encoder P@2%6%e encodi ng of

i nput sanples representing a discrete ti rre Si gnal and particularly a nusic
signal, conprising control neans. (110, 1143bl¢l} oupi ng said i nput sanpl es
into sarrpl e bl ocks having a Iené:f’ffﬁ‘éﬁ‘ff pr lgiz H '3th‘?’6§ ¥ersampl e bl ock | ength,
~said mgans conpri sing either a) first means for segmenting each of said
\s/arrpl e blocks into on% rmre | evel s (;i é 1ggﬁnocks havi ng di fferent

subbl ock | engt hs, and >4 55{5'1‘ ns fo g the occurrence of a
transi ent whenever an RNt i ncreas# in anpPitude or decrease in
anplitude between a high-passgfi|teredspepresgnpgtion of said discrete tine
signal %n adjasent subblocks m each ofoosal d @ngoor nore |evels of

subbl ocks ex- 25 3 ceedsagone or oy e tripgysy thresholds, or
s
Table III
o Transient Detector Attack-Decay Thresholds
Subframe Subblock Threshold Ratios
Level No. Length Ty Ty
45
1 512 10.0 0.1000
2 256 13.3 0.0752
3 128 15.8 0.0625
50 Table IV -
Transient Detector Attack-Decay Thresholds
55

Clalms

1. Anencoder for the encoding of input samples representing a discrete time signal and particularly a music
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b) second neans for detecting the occurrence of a transient whenever an
anmount of increase In am plitude $|I gzr‘l\%?g pass filtered representation of
said discrete tine signal over an n? Lubstantial | y the sane as or

| ess than said sanple block | ength exceeds one or nore attack thresholds,
oran anount &igndleerrisise in anplitude of said high-pass filtered
representation ofomrarepags @@ﬂg‘B@’ STOYRINgSpId jTAYt syRias inigsample blocks having g{eagtl gqual

subst ant i al | yo # saPledleek iangthy | o5 Lhan said sample bl ock |e ceeds. one
or nore decay thrae%ﬁm“@gwﬁ‘ﬁ%!‘séﬁg? §F%e"%f‘ % ?Pé”"(eigf?)’b'f’gﬁgtb él"

| - P %*"‘6
Sonnl e g i @@n T b
conprises sal a1 Rral r% rise atransfor a‘ﬁ@ﬂtr éaggre s‘ille%aoqp&rﬁ\onlcf?ﬁks
with one or %ﬁsﬁwﬂm.&@wﬁ rf" ﬁepie G PRkl

sai d segond fialiims &Rfir bdsphl sl i s.gaawe umtraee

I nformati on by applying a drscrete transform to sai d anal ysi s-w ndow

wei ght ed d. oaencod@ according to claim 1 wheréie said atirdl meana (110 114)exeipdsesi N response to
t he out put of ei reens fgaeghehiingsachivbsaiisaiple bldeks Btsubbipcks; arglai d second neans
for detecting, cowarsdlis)fatdetecting in whish ofzhid autblocks Ay evwnl hdvingnaidione drimorsicharectest h,
adapting a SLh!lbﬁdelKSI engt h, adapti ng said one or nore anal ysis w ndows,
adapti ng s di s transform and se- cret ransf Qrm
froma pl '1 ﬁr?cr renaﬁ%%r ol asiley repfei\rr?@%%ge?e%s88?63?%43*? ey A

Wher ein said n ro meaana101 r | s S“%ar% n?lﬂg?rgples rnfilcgs% tpl'a :Blg%krsngg n%tallegﬁth ]p%uram

ﬁdaptr ng saiq, gL

fNeom a 2! ur al 'WE ‘ﬁﬁ’t @élﬁ ofsf; 'Efﬁprefrocks. ﬁm Rievalt 63LEHIAE Hafing

claim3 or ﬁér@r‘lt@ubﬁl@blgerﬁfﬁg a‘ﬂdaﬂ@f rheahd foltRfkting %54 8 of 2FEAEidnt Wheever an

hi erarchy of t BhGAIIPI6lSase RaMBlithdd bPdecihsePdntblitdicHeRlet ¥ hi pagmte.%brsupdsemat.on

correspondi Ng bfQaid dEASD AL sl iF Bdlaserit slobks HGcIVEf S BIR or MYIRlIvels b sEbRIksRK S -

6. An gpcoder @&adndiondorb Rigfdr Bkedhokis, ¢t Or 5 wherein sai d first means for

det ecting det eb)tsdcdntl Medns €dd BétENHREhO becarrdnteddd aitramsienyWieneyecdn amaurd of intedasdin amé N

anpl i t ude exceplitiriesfd righepass fiterediepresdntatianpe said discehiaie dignalbiecdn intarnal satistabtiatye

one or nore at thaedmetalvrdesh thhtkmid samplestdnckllegitivexesegone or namgdttatiuitteshalis; emd smaunte  or

nore trigger t bfrdesérse Bmmplitude of smidchighwhssditterednepresentation obsail dincretedime signat aver an
threshghds. 7. intepal subrtantially thesamelaany leshthamspisfsample Pk lengthiexcsedsone orshrse dacay

§a( d control ntheeskoldsiand, 114) is notresponsive to the occurrence of said one

or nore char act e@nalysisénday maags 112)forgeneeatipg analyaig;wipdowweighted blpcks by qithens of

said 33 EP O wwht@eaneermerﬁ 8’61"%?‘E’b'Pﬁkﬁ‘é'tfsq“g?f&l°’er?a‘?)¥sffg”'%qw&1‘?ﬁ1°[‘i ifald ‘Wﬁ'r“bh

does not excé‘%ﬂﬂ“samg‘f"l'sé?r ;ﬁ%’)ﬁ An encoder ordin g ré

claims 3 through waigin ?P"!P '&sd'H‘PPB"T °’r¥§’éﬁn‘§'a'(sisl‘d" y"%'ﬁ%rsr' gt "?Pé‘éﬁws

for adapting % 5’[?5 ﬁagéﬁmf‘%'ﬁ&%ﬁ' wherei n sai d means segnents each of said

_sanpl e bl ocks i ntt,%ns,% ?,Rme (116 for ere%?#gsspwgll .&%gtloﬁ@ﬂ%%&lini Mé) | Onsfmgsald

“hei ghts each %g I nmore ana

encoder accor h&r&n@éwc&fror eaﬁs”ﬁ respbridb quwolﬁpuv%?%ﬁr%réh.mt%egmrr&kct @PS
(110, 1) conpiisssd MeansidBddbeftidahirdiat 1584 8o df Qliap@iaRt sahshiSRdck oA RY St
llength. 10. AQSHMRERYHR etk said oﬁ&rﬁbﬁ'a%lﬁrs%nd%@d’aﬁh@ saaa.&mmneerm,ams
(110, 114) congptinGRR dvkts eavraafbh B gluRRpbSrahg@érmadapt i ng sai d one or nore
anal ysi s-w ndowf unctions in response to the adapted sanple block | ength and

the adgpt el S\ishéaderiactordingtidxiaim 8 wherein sajddoytrol heans fempeisrsadwansiam @daptingToeaneioriny
of clainms 1 tqdmm'dglsvmterrersﬁrrsw@ra@bmns eﬂ"dmaﬁéfa('smmfr&mﬂylufek;nﬁﬂisg’@st@*lS
wi ndow adapt |f?r§‘srreans for adaptr ng said one or nore anal ysi s-w ndow

;gggt : ggs mi%\ en dg:’t:gcog ngv(io ar% I:.’»%r p gherem I%agg Tgn orlrr(\)org r thV\'hI? Iiaes com Srg‘e déh{lerarcgy
th ea % er a?rg:&cﬁlhng d%e sﬁ’ape ¥V %L]egt one OI’ dnc_glreor

adapt i rwg Oned-ﬂfre IPR

anal ysi s-w ndow nctlons and/ or selecting said one or nore anal ysi s-w ndow
functi ons é.r (medcodériatddldirgYo oidin 3, 4 or 5 Wherditi SHid fir@ Rdans T¥ detévlingdutserd aieresumesbed t O
claim 8 or9 artensient wishalensaidittréade inaraghitull® exceeds sdiddng ait rhadétrigg et threshohds Which con-

or 9wher e i n sdiuth co@orintoad attackalreshaldsyprsaid decrensene angitude axtagas bmgpr e triggeratirasht | ng
sai d di%cr et e:!dsathlsrimnst'ittimoneeslpcmssa!tbresﬂoeisadapt ed sanpl e block I ength and

t he adapted subbl ock | ength, respecti velsy
An encoder according to any of claims 1 through wherern said control means (110,114) is not responsive

to the occurrence of said one or more characteristics or said transient, respectively for portions of said
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.14. An encoder according to claiml, 2 or4 or any of clains 5 through 13 in
conbination with claiml, 2 or4 dﬁ sl transform adapting neans
‘adapts said discrete transform by adapting one or nore para- neters

affecting the kernel function of said discrete transform 30 15. An
encoder accodfHg g signilrayng & aneltudewhio dorsgA' exepethAgleaseitediPld control neans

(110, 114) gf ur Qﬁ{ode(t%grc}ordm fﬁbg% Iggd@ S 1 hpcfuglg; @péré i gH cpcgn ﬁle;r{s?ﬂﬂq Xonm'lség a

dom nant spe ayép,g ercit’ td Bsth of sHilf §diplelb Eks into sub-
det er mi ni ng %loéﬁéfﬂa '}9 ﬁu@yn Nt@@é'bhii?lﬁ f‘% vﬁtﬂ'dﬁ'éﬁ‘)io% anﬁﬁi I AHBW ANt

spectral conmggfaent and e center requency of a subband for each transform
in a set of transforns corrpr|S| ng 35 a plurality of discrete

t ransf or n®. Andncvdaascofdig ts@lyetiaimg 1 thedugh 8livsareinsaid dontaah seans(110/1 Bicareprisks e t

of transf or miength etieptinganeassipithdehting saidsamele blpmmcy is substantially

m ni m zgd. 16. An encoder accordin to any ms 1 thro sgh 15 wherer

sai d anal y\i é“\ﬂﬁ"ﬁ%ﬂ?cﬁﬂ!“ fociakn dardw °°9f5" mea"s %’5 :{ Eg
and the appl |"L°5E’if‘5 dapings fg ecﬂ %’%Fé 'P'r‘”tif Y 15ptipns pﬁ?ﬁeltqa 7 ety ﬁa@glﬁ

the Evenly- Si%¢ “I"??ﬂ?pt PR RIALPRE RN cel | ati on techni que, said

transf or m feaRIncoltREdording% %%F‘éanﬁu@'i th% i & Rhéééuﬁ‘gauf &Rtrol Yidhrd] 103 Ry Borkptisds’a

pairs of sal irddbdbpting mebitdar YdapRhgEaidfe &tnfdemallis-iindolvidiktich@npl ex function
to obtain conpl ex-val ued nodi fied sanpl e sets, nmeans for applying a Fast

Fouri er Trignshencedergedoriii tesddin 18 onp wbereinr adudJ\wddqwmdarﬂlngameaslan#pt; sgid e or more
neans for nulanalysisyvindgw funetionsshyiaiaptingine ot raore pmmafmtrngmelg pg ofseid 9ngior more
Eonpl exf unct iapalysisovingoy finptiogsand/onssleeting said pnefopmera eralyRs-wi rctignf e plurality
aetordﬂ‘hg to°éfr‘\‘9°t'e'13 clainms 1 through 15 wherein said anal ysi s-w ndow
wei ght ed bjsogks C rrdJ St% lrale or g'arltjyeo clarm l es &qgﬁmgt%wﬂﬁ r %fhelzal d
.?_: rsn(;r eDE)ﬁ’alt n %‘ %ﬁp ntr% ’F)F;N% a¥ne% Sf{‘; gj?)g k ll%gfl & crete t é&
conpri ging means c*agr m F’r plyi ngg re§1 é’?euetébbsarrlp ges |n sa

anal ySI S- V4N Gha\ehobRér@boRithg ) oK 5, 21dV 4 6 ahy 6rfkin GlRrough w.nﬁwmtatmnv.thaa.abrt 26
conpl ex- val uahersin@ai trardforf Bdpting Sraiass, adamassd diseretetppbiprim iy adaptisgdne foomore @ara-

Tr ansf or m aganefed affeeting the Germel eunetioa biiseid disrets traretbrs.anpl e sets, and 55

means for multiplying the results of the transformation by a second conpl ex
functien t% cﬂﬂteawﬁe@a@d’mgwP%q'a'mﬁw‘rfbtf’rﬁi't1ﬁmhefe'saa'd W"E%"Ga'ﬁémzwf%ﬂefm An
‘ericoder acco ?ﬁﬁgﬁto an of clarms 8 or 9 or any of clains 10 throu JI7 in
combi nation with é’f%‘??fy Zdgmip "étrg%mr"waﬂgfsa gg‘ﬁt? %g:a

| | e F'Eé "’t"}‘
%Pg'me S (b BeSongt i cope éﬁra%ra t‘gsqg%qfwgea pr - legs iset Kepeorte 4 Sqmpriife

(Fal e Chy S ol sholin] it o terrat ol e AR b Pl °
a I ng neans adapts a

transformis sal trans orm
TDAC transforf%t p seé‘%%}g tn{enr"ﬁio said discrete- transform 20. Adecoderfor
The decodi1sg Anfencddér@eERAlinG toGMALF cRIHMEA thrsiigh g5 WiRpirsaRRhdhsis Nilow iveighisiblocksl com-
conponer nt s Ofprise rekl galued Samples andthe€pplichtidnef sidgiisarete arakfgia sdbisiantlaliy dolrespordsi ®itite

Si gnal “ \wher dvenlysstadtediBioelenaicAiaging Capeellation ecisninue, cait traisformemesss (dmbdsing or
groupi ng sai d r epeaesdortnaitipipingregivalggusempled in painspbsaidiangysisrwinlow peighteditlocks byak s
havi ng a | endirstcampiexFunttign tp cbjaincpmeiéx-vgluedhodified gantple sgtsd t r ansf or m neans for
generating sarrpl aepisderienrlying aafpgilevrﬁgTraﬁfomwmstéa'd F@m‘%tve'"‘tdr@m‘ﬁ'ﬁ'é)%mple@%al d

Ies

.

spectrgg bl o@R 15 wherein said control means conprises
t ransf or m adapt a??é?iﬁ“s"“?"é@d?ﬂfgﬁwffhﬁt@'&fﬂ“ﬁf'ﬁ'&l‘é’d sswgﬁ%?rnplﬁbfr'%%wr@l@saédar d
i nverse di scriBd® 'F?i??%‘PBT mfroma plurality of inverse discrete transforns

and/ or adaﬁt 'ﬁ[?l n&@éf@doﬂi 'Echa‘?ty &'cﬁﬂsqttrg{ﬁt}gﬁ Wﬂe%@a%hﬁﬂls'vﬁndawwelghted blocks com-
signal -i ndepepﬂ I vdidedd p%rsréhd tRelapplitalibnCPLAR distrefe @arbidhd sdbttaftlaly dhrésontB Rthd N
sai d imerse ddar fdeked L ISomaih Allasing hdcBiRfiontEURREleS &R tRndIBARRanstomaitigt | NJ
sai d spectral bl aeknsiéaiiblyinga@al fafued SarthRs MBIk afdheRiwiHaSVawdightea bREELY e com-L
wher ei n sai d pieR Rkt tCdbRinlcOmplERRARSd faddifl simpid e conpri ses a nmeans
foradapting one @fearsiérapyiiyta FastiFourist TraRRIrh bkt said Sompiekivelued modified sample sets,
decoder f urt hendonprising a synthesis- w ndow neans for generating output
sanpl e$® by wei ghimenn fo anuitiplgcytin results o the Sransforhatiombych secved complerfuactisryta obtain said
spectral information.
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.t hesi,s-w ndow functions. 26 23. A decoder according to claim 20 through 22
wherein said inverse control mansg,ﬁ&éﬁ) strther conpri ses a neans for
~adapt i ng a subblock I'ength, wherein sai (f neans segnents said spectral

bl ocks into subbl ocks and said transform neans applies said inverse

di screte t1arfdragpaderagcostingite e oklaings &q5 8191 9% Rfs"'a"'lﬁ)m t'ZQPQh N g cerehinationyith gl &g
to any of cl & fuhesthsaidirgniiim meanysiiactively agplipep sraisisaelniransionhe e okygid cbqvge-
conmponent s arB"PEXPiated YASKS- and t he application of said inverse discrete

t ransf of m figl AR Aclolding 8 didhn RYWR of Sy bf3Rinfs\6THtbooh P @ Chifihafibd Fith RIPY, B or
Al'i asi ng Canqme}eﬁ'rtshlﬁ’&sérﬁrgthdﬁﬂfﬁ‘rrﬁsaﬁﬂ £f§ﬂ§f@§amt§§£§d?ﬁ a%ﬂffb"igﬁ;‘maﬂ?@@é or

mul tiplying &ahaorhq,nasewaﬁq&aﬂoamor&reﬁnﬁﬁgﬁrrﬁ conponents in pairs of said
spectral blocks by a first conplex function to obtain conpl ex-val ued

nmodi fi ed s2fedidesddedrttie de@@ing of a coded signal qumanising fepresgntigrsiotspestral compansrds of a dis-
Fast Foupi er Trosatestin sianal@ad prsticulsry amusisisighabwherah seididevoder édmpdsespec- tral sets,
and means for nuliverise sppiemeane (14@) fon drpuping Said epresentations efisprgtral compiggents intespecival
conpl ex functhiasks eynehiengiheapal foaspeqtraldlpckilengiingrde bl ocks. 40 25. A decoder
according to an 'BFSfQE'F‘éﬂeﬂ‘?.f’ fergenerating 3pmple loghsdy éPH‘i""ﬁéF &V?’Eﬁﬂ'%ﬁaﬂ"ﬁ'ﬁ%s&*ﬁ
spectr al con'p‘B blocs eal vaI ued and the a | ication of said |nverse

di t18t B'&f ) 89 m‘? S I3pRoRIivedp spid gode
A: ?;;?ng EZRC Jsf' 'F% 'df" ﬁ%’ %ig) ‘%’%:gpr? A ‘ér?'@r C’EtSHﬁ%gE?sﬁ@d’?fé ??é'“q or

mul ti plying S Ve, rsecrseen X f"Qr‘l"}sh'c f agjgaalyraggenden 8 %ﬂ'ts by a first conpl ex

function ts, gbdedéder &Q&Eﬁ@%'cl‘éiﬂ 208eherdRRhib inP&lsSRRRS Indhns $RDSrurt!fbP comprises a means
rmeans for apﬁh)éufwn@d&|d|sﬁéb&§|$ﬁc|ﬁ&f‘g§h Fourier Transform agai nst said

sotmpl ex¥?val ued nodified speo- tral sets, and means formultiplying the
resul ts of2 Hedecedenasicerdingtoictaim 20 or21 sberein daid omez$ecoohtinh geansr{140piultba icomrisesch
sanpl e bl ockdneasgforadapiing ongiermarseyniiesierwiniavfunctions| said decader turthan panfpriginga synsheais-
t hrough 25 i ryvindgwmesnsfor epnerafingiquteyt samples by wiightind sqid semnip tlacks with ssideneoemare syn-
effectl el y dbpssiindowfuaetio e i nverse discrete transform to pal rs of sal d

fﬁ?gbgh 5 ?39 Crl(d%co Jaccéﬁbqn qggﬁ)tﬁ(@ﬁr 9 hdézée}e‘on sgid mverse cor?sa :Uegagn ralg: '[ﬁ h%aac;p pI::::

effectively aaﬁ@ dloe:?anéfo seapbﬁég |§ ve e%fs[;rgtta%affg &e% sard

subbl ocks. 55 @ecoEer according to any o clarnms rough 27
‘wher ei 3o sagad Adawaéaecoehrr@mdﬁyactarn&rze fheough 23whareih m&}ebréﬁﬁﬁfdhé anaé%ﬁ‘al Séthpdnents
\rT/ansf or m adagd resl yaltuaeicans thadppitaionof ERAGversadish«dd anslomesubaartialybedspditis Haked

i nver se di scrEyenty-$tackedsTime-DomdibAliasingFp&elatidh teBinigie tsaid trana i foedne comprising

Codi er erfurdi e Cowansifermyltiplying seid mepeasepdaiibnsas spastral @mporante ingpiairs of saidapedtrakblocks
Zei t si gnal , méfirshepmpleviviaiomtoobtain Kémplexyalugdanodifiedsnectabsets, er en, unf assend: 5
Steuerffttel (11@eansiorpppying adnamgiFast ﬁwgerdansfﬂmgawgmrademluwnm-ed spec-
Abt ast wer t bl d@ksetsnid ei ner Lang esE(F;I ei ch ei ner Abtastwertbl ockl ange,

\_Anal yse- Fenst er nfiepns(formylfiplying;hpre %‘l‘]@lﬁ\'ﬁmwwnﬁﬁaF%@%ﬂ%fW“‘@é%b@mPé'ﬁen
Bl acken dur cf'¥g8sagplap "d‘ﬁg der Abtastwertbl 6cke mt einer oder nehreren
Anal ys g PO uiabadtlehdoRiif M\;&%% e hgr@ﬁga&re bsehtthd of 4RuARI
von Spéktral ig r%mka;aﬁgﬁa MB Es'utg IIyoo(;%] Ggr%aeo«-
Transf or mat i QustadkEd fiin&D MR&ndanedifion %PMI g”sﬁ& ﬁ'ghsﬁ n@ﬁ

Steuernmittel Tr apRhMRIERultp RASLEARIThS df Spectdi EHPBRIAL fiFst\Eo Mgiflﬁ&mﬁ
oder nehrere Gbﬁha&ﬁ,ﬁﬁxlvsmémSpedmL@i@t en Zegl ts?'gﬁal ss ti'glﬁspr egﬁen um élol e

di skretg Transf omasrisifad BppHing athveise Vast FouabH Tradl iforialagdint salicaréx0/alied heditRB spec-
auszuwahl en umatsetsd@d di e di skrete Transformation, die eine signal unabhan-
gi ge Transf or nat meansife myltisyrgiieassuitsof thd Gardformabarchyasedondupmplexf0agticnto bbtsin salle i
dem di e Steusampleblesks.(110, 114) unfassen: Mttel zur Segrrentlerung j edes
der Abtastwertbl 6cke in Teil bI 6cke und Mttel &110) zur Ermttlun I n

wel chem d fé‘ Pragpracserd '“gf%' AIv&f clajips 22thraugh pin gdmblnalingath olaim 24 whavein said
Char akt eri st i"RETPQTPaRE cLpctiv P p ¢ fihgle,igvesse disprta franstorm fo pairsf said-sp8eteal biogks- v on

Ei ngangs- ARt agibdakrabddrding toiafth 25 dHhry/of Rlifis244bdgh L8R Bdmbindfi wih S0 29 DALRS Feaid

transform means effectively applies a single inverse discrete transform to pairs of said subblocks.

8  28. Adecoder according to any of claims 20 through 27 wherein said inverse discrete transform is a TDAC

transform and said transform adapting means adapts a TDAC transform phase parameter of said inverse
discrete transform.
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-sin Misiksignal, reprasentieren, unfassend: Steuermttel (110, 114) zum
Gruppi eren der Eingangs-Abtastwertg, g}bép}g"stwert Bl 6cke mt einer Lange
gl ei ch einer Abtastwertbl ockliange, die Mttel unfassen entweder 25
a) erste Mttel zur Segnentierung jedes der Abtastwertbl6cke in eine oder
mehr er e ERAtUtansgriche| | - bl ocken mit unterschiedlichen Teil bl ockl angen, und
erste Mttel zur Feststell ung des Augltretens e

der  Bet r agheiGl rjf/irﬁﬁn oot n Sy aﬁtwmﬂ-|dreteﬁr§§[‘ratsﬁ§%§'gﬁeaﬁ e
hochpassgefl e ﬁ %émdgz[]ur ru u%én Al lriea%eabtas? etrtglug&(ilﬁ ertglbck\e/ mit einer

ner bl 1% ene Ter nenr eren toenen
Tei | bl ocken €T i Eﬁf&.ﬁ (1]f£ 9%‘? gﬁ?\ n'A?an rl'-teﬁ N6 lichtetéh Blocken durch Ge-
steigt, oder Mtuﬁﬂ\@r;\ﬁa dribfdbketttein feted Adal s%e fuhkBbrieR Sund
ei ner Tr ansi ent en ra@dHatolSHittel é%)z %Hé@@né%ﬂ%ﬁe‘kmmfo rhalti ﬁﬂﬁumﬂmeﬁbm&ms-
hochpasggef i IideRintrRRstErmBtion 26 dleNnbiRa-FdRter gbvilifidtdn®bekeLi t Signal s Cber sin |
I nterval | | nTwes Qbdi di€steurbilid TrambiorRdtiostan@esuh fetfeRirFassinPuEidhasur ik dder nishiteleang e
ei nen oder e lohakRrerlsiikeh 6duwliskrgten Zetbigralslafdprehidnfun disdiskic @i Tensfortvefioh atkdineBaélzahy
ei ner Anpl i t udiskaterminspmeitioneh ausbypwasisgaidiobéralistdekreRFfansfermation, die eine signalnabldii on
des di skr et engigéiahsorgativh st @mmpasesnn | nt erval | i m wesentlichen gl eich der
oder gesi n er al e di e Abtastwertbl ockl an(lgte ei nen oder nehrere

I

benachbBart en L}'

Ausschwi n P'PE:T?&MWSE'”@EP%PEHA?S&W AHP é‘é”g’@ﬁ%ef'er Mttel (112) zur
E Al 1 u 1

Gewi cht en Z?& ”3& S D JUREC AP S aGB o e
Anal yse Fensti"?"‘?I FIRYKe f)'St auftfitt hen, wenn die St euermttel die ersten

Wi tel Rinfgs &foa.erepﬂﬁa.e é‘@d«%?g &fk.ﬁaeﬁgsmae@ww GOLIR 6iiGetdd Zeit SdnBE indQstBEsondere
mehr er en AnalghMusikaghal, Rbfasntidré) GRssemenNn die Steuernmittel die zweiten
Mttel unfassen, stens#mmamfm)riaﬁ\ IGRIPBIBTeh & Eingahd© Abtdstiver e inZxBtagiwed-BISEKa mit einer
Spektral i nf on_aﬁdeigmnh 8ibdr A\BradiwsvEbivdRdh g6, wWobdi aib MitleRumfdsedh ehtwadef or mati on auf die
Anal ysg; Fenst esyegstamind katsegmddtierte,jedédder Abtastwertblocke\WDéhs odeki nshistecEb@nianiivbik Tl
al s Antwort aublsdteremifurgsgsehiedlicheh iaithockistdgan, v stserMiftd] tur Ebststellung-des Aaftretbrisieingr
oder der zwei t enTrahsienteh, waon imFesdes Betrdgeingr, Ammitadeggunaimse aienfveplitudenalioapne awisehen
der Abt ast wer t beioas héchprgegefilterten Repsisentationedes diskrater Zefisianals linchepashbagtenm Feidlbideken inlies
ei nen oder der daseder aineg pdepmelirerend=bpuan vandpilblogep sigenerey makrere dfiggRiseiwelipnwerte dber-
Tr.ansf @s nat i onstéigidedaiiswahl der di skreten Transformati on aus ei ner Viel zahl

\6n Tr ansf or mab) 2weitsitel 2y Eeststellung des Auftrsiang eiaar Tegpsienienysnn iFnender Betrag alaerAmpe
Steuernittel t%"ﬁ?"ﬂ?’ﬁ’ﬁt"'f"&’n‘gﬂﬁ ﬂ}?fﬁ ﬁP'E’f’l—f‘fPtatf‘ﬂld Eeﬂ H@Pa'ﬂfbgw@ﬂtewa“
Transf or mat i on de;& t\’”u n?'i hp n r

oder 4.3 boi * de et Eu esd'af% fhigh 'SHﬁa i& wese"“ 95""5“ B4 oo
archie von Schvve :" j\:gr( ﬁz%@h_ w' neélﬂémlu?ch)éﬁn
Schvvel | enver t,2he€! ne e- I'ge en o ren enen von

Tei | bl 8cken ent S@ehi@ﬁ&n eine® oller inbHrdrbf dek Il'éllLlO&(l mit emenjod;r nlén}e;léh Analyﬁ&epsteli’f%ﬂktlgﬁdf
Bl S. Codi er gn,RakkidBeuFhEd did erstbn MHRI unPassddCbdeplem di e ersten Mttel zur
Fest st & | ung das chubhsrede RottRbisdie M cinbt &8k Réhrdr&SAnaly&-F e iterfuhRtidRen, WoiN diedli €
Anpl i t udenz ursidusinitedie SieléMitidl ernfasted uRehr eren Triggerschwel | en- werte
Oberstei gt, die arangsrmabasmities{116) 2@ ERZelutdnon Bopktiineintatthaarch Rnvibadehiombd ddRre-
oder di e Anpltert TnahsfoarationraairiecAnalysecfensieregewiniétereBléckd,r i gger schwel | enwert e
Cherstgsgt, di e eiobatdie StteermittalhaleArdwokt i dierMisggteEntumetior dér ersten Mittdl eurFeststeliung
dar st el | en. “Ppderd@aueiten Mittekzunfiestetelvegrwenigsians ginas ¥éneAnpassung deriAblastwerthlagklénge, An-
Steuernittel f{;&ﬁm einpr Teiblogiidnge, Anpdssing deR finen edepder thefreren AnalyseoitRasteninpasyngider
Char akt er i st idekmtep Zrnsforagtiompngdiswant depdiskestenieansfamatinaqug)einsg Vieleghhvordransfergga| s
anspre- chen t'°'Eﬁ“éteé?’he Anmpl i tude aufwei sen, wel che einen Ruheschwel I envvert
nicht @erpt gl dﬂer e SRGL ﬁenrea”;f&rengtﬁnsaer xhs 1.lte.z B&hngdem
di e Steuerfit '%%f{ ﬂé@g LSy B SRRl il s ézﬁﬁ%kim
unf assen, wobﬁgn t, c ern
segnentieren un I e Anal yse- Fenster Mttel Jeden Tei | bl ock mt ei ner oder
mehr er en A algodierefanis Arepruth &ddbion) Bei dgheddr 6ihd &l8r diPmehrdrandiriggefichwislishiverts d@Rigler
Ansprufhe 1 -ardBie vire$chaeienvebiten Gifasser, wotiel jede Hbded)jer Hidrichib oncEehwellire@aen didetje- z ur
Anpassung derwejtibénaiet eiven biidr oehrbramBteenendon Tellbiickerd éntspiatli er er nach Anspruch 8
oder 9, bei demdie Steuermttel (110, 114) Fensteranpassmttel
zur Anpassung
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.der einen oder nehreren Anal yse-Fensterfunktionen als Reaktion auf die
angepal | te Abtastwertbl ockl an- ge Lzy.,dbpgpngepal 3te Teil bl ocklinge
~unfassen. 20 11. Codierer nach ei nem (fer Anspruche 1 - 9, bei demdie
Steuermttel (110, 114) Fensteranpassmttel zum An assen der ei nen o er
mehreren AnalCpdierernasiAnspradhiid pdsrR e'ﬂ?ﬁ‘éﬁ%%’éﬁ" Mi‘?'z“" Fté' H 10
oder 11, bel seeﬁrfartselpeﬂeeem‘ ?ee ungree F'e iy d

Fenst er f unkt |"f9ﬁ%ﬂ’e é‘g @&E : w' sghwrg Fﬁg § r x: ;mm a

der einen odi‘ng'?fﬁ:ﬂr Y ragerse “P%?"é’? o

e 8“‘&19 ﬂ%%neerrr‘ derpsh arre er a pass n
und /oder di

oder” mehr eren Anal yse- Fen- sterfunktionen aus

ei ner Vi el zahlcouigrer fabi¥ilemeEhsftchald, 64 dent dle SeMIREIE10,7184) Riciacrass Muftreten@eer 9
oder i r gendeiomgRbddEhdNissi cHalRerkiikedibsw. H6r TransidifténbeTeilon Pesdidkrdtm ZeitsialSshspre-
8oder 9, bei daen, dib SnsShmiRBeRuneden, Meichedines RINWEaBRARertimidt ihdstetiswahl en

derdi skyeten Transformation ale Antwort auf di e angepal Me

Abt ast wer t&| Geriprarngeh dinem derfingpriih PbP?'ée"l'@? Pisyegpikel Hgé"ﬂ MitlglzupAnpaspung einer
Codi er er nac Heilklpsigingemfassen weheidie Mittel igden derAblasiwarthldcks g Zailbidgke spommeniierenund dies |
Ver bi ndung m’t"a')iﬁ?sF §nstREYlitie! jeden dejlblogk m"r?éle’?P@h‘f‘?i‘?%”ﬁ“é‘ﬁ?f%?%f“%ﬂ%ﬁﬁ‘&'&@?ﬁ ttel

di e di sk h
n{eﬁre'rzs éf&ee odid l$na%£i%§it rAr‘F's % o4 ﬁi{ﬁﬁgeggﬁu{@gm 1&4&%{; @nttgrdzﬁrr

Par anet er anpa r nach ei nem der Ansprache 1 - 14 bei dem
di e St euerqul tdoiereknbdAnsdrichs oﬁé?b!b@rrdema'éeﬁti@dﬂrttbﬂ(ﬂb all4) Eenistelanpaséniiftal AgApassung
Fr-equenz ei nealerdhpibdeaménsienIneatierFahdtadfupiaiossnais Reaktichant ditl abgeapetteAbtadbiedrtblocifin-
si‘gnal , M t t gje bzwikieBagsbanweTeislockiEnye umBsdeh.er enzf r equenz zwi schen der Frequenz
\der do? nant en Spektral - konponente und der Mttenfrequenz eines Teil bandes
for jede THarfedlsrenaech onpm qer Afsprlehie $a el dsm die Sepermittel 1y {14 Frastergprassmithgint i ne
Vi el zahl di siAnBgsgsn def elpes eegr g analysyresRifianeniRsatls vanl  der di skreten

Transfor ma‘{i %%?na@ﬁﬂﬁs EIF OV&E%Trb%quJﬂhét%%assﬁﬁ{e%é ein %5 rﬁ’e‘i_\reren Anal§gasa
Di fferegpzf I el h'aqa BenTsdR! S8 difeh olidr Irfdhrerd & eRbn SHRF MeforsiE M
der Anspr Ocheypliyse FhRster B8dintiE&Ehdd! FarahRR YrpSssEeiialsier S8V tebhaiersl Alalpso-Feaal €

Ab- tastwertesteemg,aa,{ehgﬁgéuggv,gtae,lvanmgmg,galgﬁgméﬂr skreten Transformation im
wesent | i chen der Evenly- Stacked Tinme-Domain Aliasing Cancell ation Techni k

ent spri cht13. Wadierer mhickeAnEpraicted aglen feod erdngendeibéneder Anspeiiche 18 bim 12510 Verbindung mit Anspiyeh t el
.zym Mulgpi pl i Zcder@rbeidemldieiSizberpittelMittel zum AnpgRseiruagioder Auswihien der diskreten Transformation
\¢ér Anal yse- Fealsaﬁnéwortgewecqnsml@mlmme!omatngebzweﬁe ngenakin Tﬂ'@'ﬂﬂ\@&ﬁs‘ﬁ“fﬁ?ﬂ(t i on
zum Erhal t korrpl exvver

z er t er ths
Anwenden eﬁ‘lefr 'I‘ ?‘Fg' Fd "ﬁ‘\" c %R dgcigﬂ% B’ ch
di fk - 8 sfgrmaton
E(r)g:a bmzslgg; d; eﬁaaﬂ e]uB ﬁear? ie eré&?mn dﬁre r|s[|’<‘{Z V\élT ag%rlﬁglron ge)r(nleé unEFgg terquas—

_zum Erhalt der Spekt ralinformation. 17. Codi erer nach ei nem der Anspruche 1
- 15, bei fneddierr Mimbiveheder Anplueie10a4/beiteMidRStdikbiRler(1108 @l4pfebruntabseh

*Ifl 11 1111111111 Mittel zur ERhittluriadiér Réfied@inebdbinivaiitéresperttadikampasntelinderd diskrétavsitien -
der di skr et ersighsiansf ormati on i m wesentlichen der Oddl y- Stacked Ti ne-Domain
Ali asi n‘& Cancel | aittedzur Bestithmihg bt Bifferercitéquenaziyisthed der Fiegeans fley dorsitanten Spektrale |
unf assen M t tlompenente Mgl dei Nittenfrequenr pinee ZdilbandgstfirgedadransformptioRineainem Satz von Trans-
der Anal yse- Feformatianememfassendesine NieRatg dikleeteriTransformetionem ynden konpl exen Funkti on
zum Erhal t konpl éAtgbrur Agrmehl dereiskieten Enansiormation austdam Sels yery Bansigrmationen derart, dai
Mttel gum ArWRanﬁ@'PPZH?Wé?ZS@Wﬂﬁ"H"@H“ PiRierEwicdTr ansf or mati on auf die

K/‘GFP! gf(:l\grrer rernjr_r; e%li}e(riem%enﬁﬁéb a&t d%&fg% K? s&F stM hﬁhteéiff‘bc Ea&% exen
Funkt | on zu %egj@m a%o@gf’,r hn& ,9 .ET?Jch ﬁht Jvobe Bﬁ%

Ansprul che 8 o er el nem nsprl i n Verbr ndung mt n-
spruch & oder 9 hrﬁrtermlﬁlrpﬁz.eknmfewmehem&aararru%rArery;ee#%tyr.geMBﬁe:er BidckéMfit
di skrete Transdepsrait kotpleRddiFuii@s RmekaRehNs@erlign mbafizpeMivtdsinvaieiizeBl 6Cke
anwenden. 19. Codigd &Um AhdveRieEifd? EdhhdNen Fouriet-TRASErmétion deridiekbmisléXwerigenMagifitierc he
5 - 18 in Verten Astastv@risatie, diaspruch 1, 2 16 oder 4, bei dem die

di skrete Tr ansf aviteaiunOvultipidianeh derEiDfsbnidse derIfansformiiion mit einsrtzweited konghlegen Funktion
Transf &f mat i cuscEniEit Seripbitelinfamatiom  TDAC- Tr ansf or mat i ons- Phasenpar amet er  der

di skreten Transfor nma-
17. Codierer nach einem der Anspriiche 1 - 15, bei dem die Analyse-Fenster-gewichteten Bldcke reale Ab-
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tion,anpassen. 20. Decoder zum Decodieren elnes codierten Signals, das
Reprasent ationen von Spektral korrpogipﬁgﬁg% - nes diskreten Zeitsignals, und
‘i nsbesonder e ei nes Misi ksi gnal s, ent Wbbei der Decoder unfait inverse
Steuermttel (140) zum G uppi eren der Reprasentati onen der

Spekt r al konpdastyertapnthaiengind fasAqwendendeedisirefen Jrapsiormation rwegprilichen dey Qrdly-Stacked
Spekt ral bl ocHt ainfyigping Capre¥ademiechni patsprichlevobst dig Trgnsfatingtionspitipl umfassen

~ Abt astwertblicke “ W@N”ﬂﬂﬁ@ﬁﬂ@ﬁ'e@bﬁé?”e’tﬁvE?aé’é‘ﬁe’(fing'ysefle e emwmiﬁ on

auf di e Spektefna'l @ple)QBFunktlon Zum Erhat

Tr ansf df mat | Af“f"?éﬂde'lﬁ'ﬁeésé’g'éeﬁe" FG?’@"?ﬁ'?smd'B °%"§Fﬂ?"é° W%P maditzigre .
chen, um di e zum I\Iﬁ{lg;lz:e?enIgr%\%agI srsg?erll' sf%ﬁloghwgger}@ﬂm le)f(erﬂ\éﬁt{kﬁ&r

di skreterTr arlﬁ;‘g; oder e invers rete
Transf ormati on, e el e SI gna unabhang| ge Transformation ist, anzupassen.
21. Dequemnm“abodé«%a{ &g dP Anspribhetbdierct diler diném dBCANsILEH A0 i1 'h%rblﬁd:ﬂl@)nithﬁ-r ner
M ttel zumAnppacavdéee|tbaenmdie3@nsformatiohsnittedérBktivienagezige Akiasts Bransforrdation e Peeer
nach Anspr uc kleXhalgsberenstér-gevdictitetahcBitickls anwener sen St euerm ttel (140) ferner
Mttel zum Anpassen von einer oder nehreren Synthese-Fensterfunktionen

unf assen ulfd Gediprernaciinsprusiel fqderd adenpinem dprApserishe p - (§ ip Verbindysg mtAp B g von
Ausgangsabt aLifer PPl ddse hdiee dEEdP u ﬁq_“"tﬂ%?‘atﬂﬂt 58e WEPAGgRsieEmatiop st 1y

oder nehrere tiarganpesiuitel PPeMIBACY fFé‘ﬁf°'§'le'%€|P§Tse"p2?meﬁé‘f?6ﬂﬂ$etﬁ‘?§f?ﬂsm""a'
Anspruch 20 HOB#Pa58% o die inversen Steuermittel (140) ferner Mttel zum

Anpassen  ejoN§acokil Jul RESH AR Yfed BRI HinaldURE Re s ERRioMnivbe S pelirdkomponenten ei-
Spekt r al bl 6Ckygs didkreldriZokdIPGK GinPREHTALESIRIE MASRsiGHLIS, ehihB Fobel dbk DBHob& GHARA T €|
Wik in#erse di skibse Steansite(190f mnerapﬁ.erérﬁd»eRe&@antaﬁhérbde@sk&tramaﬁkmn it0
24. Decoder rspeiramisti@ mitd@er LARGIleldh BRerdPektraibidckigngy, usiem di e Reprasent ati onen
von Spekt r al konparasiérastioraniitalMaun Ergeugénvdn Astabtvebatsls diahBuichadRwelRiEn éifty RvadsdA dis-

di skret en Tr aretehranstbrimationiaon discpeiialbisedeen der Evenl y- Stacked Ti nme- Domai n
Ali asi Cancel | apbebdie Fteehmiitdt Tremsfcmationsabpassattitebamfalisen, die aufidfsoodiente Signet anspree |
unf as- "sen 4hen, umdie inverse digkrete @tansfarmation busi ejpei Vidlzahldnverser disiRetpn Teaneformationemass- von
Spekt r al konpanedhles undioderiinerse diskretgprmrsformition slierinesiondlunabiiéngige Teansfomstion ist,
konpl exen FurfRzupeasenzum Er hal t konpl exwerti ger nodifizierter Spektral satze,

compl expert ?‘e ”deﬁffén”e?é@%@ﬁgé%@ A R T S T

\de’r Er gebni ss "sﬁ Anerormation mt einer zweiten konpl exen Funktion so
zum Er hal tzwmoaaﬂraamrgﬁncr&bbéétwé.am 86 lnPersed BteudMRRIRI] £10) FOAET Mt ARTANPSsen
Anspr fche 20 von élfer odteinelfiéien SineddFehstérRnktBhdnAMEBRseY QR dePPécodentelRNB\Athes FR-
realwertig sisteMierkutiSeulingRoiRgaAgdablastiéertes alirctibewichtih@der AbtastedribisoRRinitaihed M
wesent ¥ chen odermefidtth ByntisksaEdne@ridnktiomerautwdist Al i asi ng Cancel | ati on Techni k
entspricht, wobei die Transformationsmttel unfas- 5s . sen Mttel zum
C Ml tipli 7i % dlecedernacdNnpRiuch 40 <22 heivem dip werspnSteuerartied H9arapriditte! zum Anpaseneinge r
“*Spekt ral - bl delbleckignge ypfassen, wohetdiage Migphdie Spektralpifigkr injTejqlocke segmeptieran und die Trans-
konpl exwert i JumatopRpiel gie Dyeres ddgsledangipragtior eyt ifder B TeRiarke ARYRIAen i ner

'”Vers haERYbdnfer Apiat 'b‘a Alfe Klpf kiftidmpdnerten |

EPO E&é . af? a%e 'kﬁ&f ed% gﬂ&t@??i’ra&m esgp‘e Mithen dey EveenII
'VU| tipliziereadd rTu SR AfiSshg €Bhcelldt @ﬁ% KK BREshridht, Watei Rl TRESBMRtIdHSRit Q: Xen
Funkt | on zumggs hal t von Paaren der Abtastwertbl 6¢ke. 26. Decoder nach

Ansprugh 21 oder miteni MifiplizFsnaerRepr@sehitioner VoniSPekiEikdMpoRBARE inPabredNEs Bpektrll- 21,
be! dem di e HisKShityinsBérste@mbleken IFurktidrediini Evhaft kéieplexwértided RodifitierterSpeklialitzet ©
Transf onmat i on awfittePasar awdsden Siperliivedén schelenlFouinTand@natior duf discomplexwertigen
Anspruch 23 oubgifiziedtenSpeltielsatngpl uche 24 - 25 in Verbi ndung mt Anspruch 23,

bei dem 10 Miteel Zimdhiiplizierender&Ergebnigse dér Tahsfariottion mé pine zeeitar kogplexen\Femkien
di skretse Tr aﬂgm@rhﬁ&vqncﬁaaramerPlbteat\eertbbpkeTel | bl 8cke anwenden. 28. Decoder nach
ei nem der An I‘UI che 20 - dem d ie inverse diskrete Jransfornation

TDAG- Tr ansf Olg i H:il ﬁ &rfné: omam atlon Technik entspricht, wobei die Transformationsmittel umfas-
sen
55
Mittel zum Multiplizieren der Représentationen von Spektralkomponenten in Paaren der Spektral-
bidcke mit einer ersten komplexen Funktion zum Erhalt komplexwertiger modifizierter Spektralsétze,
Mittel zum Anwenden einer inversen schnellen Fourier-Transformation auf die komplexwertigen

el ne TDAC_ rd}aﬁj%? ?gh ef'é‘f”ﬁ'ﬁ'{? nversenhj?%:gﬁ' Iﬁf‘gnsformatlon im wesenﬁlchen tlern I%Tyﬂ
sing Cance
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.der | nversen diskreten Transformati on anpassen. 15 Revendi cations 1.
Codeur pour |e codage d' 6chantill ogéoﬁﬁgsé%erepresent ant un signal

~di scret dans le tenps et en parti- cu un signal de musi que conprenant:
- des noyens de commande (110, 114) pour grouper lesdits echantillons

d' entr6e en B\‘%E@"%P"é@ﬂ‘é’ﬂ'satﬁi"rdonna e ayant une | ongueur e aI e A une

| ongueur de bl oc MitebzumMyltiiziersn 48 'ssﬁﬁe" 3)siormetion mE giaerzweitgn kapplexanfunkiign)
pour generer zﬂ’égrllﬂlto‘lf‘faﬂe?)%eﬁé@?sé lK8ar f enetre d' anal yse en 25

ponder ant Jeestlifis, atpﬁépﬂcmfaaatetnhkqmagﬁ G52 R Lﬁb%-?kws&uém%t&ﬂﬁ de

fenAtre d'an eyﬁﬁlsfoﬁﬁatlonsHﬂelrgﬂé{@Oelq@elﬁ{g@r}ﬁl rod fiEidet ﬂr&n@ iRt aud BALPS & ShUkfral-
I nformati on SsRRkddnabfecn appliquant une transfor- nee discrete auxdits

bl ocs ponderes par fen~tre d'anal yse; codeurdans |equel |esdits noyens de
comrande c2MmyDeestecnath Anspruth/23rederchinpih gériAnsheiiche 24125t Visgindemgrait Avispruch 23nkei dem

pl usi eyss cardecransioutatierawniteldfeitiv eiad enzigh indersdisktetedzansfoimatiananffaamaler Teithiifokes i r
| adi t e trans-anwendeibe di screte A partl r d une pI uraI ite de transforrrees

di scretes /ou our a, 5er r~ £ q_‘u g@_
une tranSf d|e iftel ei gI’()g gﬁ o) e ter
dans | equel g"ﬁb i SCTE 1% Hﬁ%ﬂ?’ WBVE‘H
segnentfat i on acun ocs echantl | | onnage en sous-Dbl ocs st un
noyen (110) pour detecter dans | equel desdits sous-blocs survient un
evenement giaRdicltilst € ou |l esdites caracteristiques. S5 3. Codeur pour le
codage d'echantillons d' entr6e representant un signal discret dans le tenps
et en par t4.- Godbur Bdur le\¢Bdagé GEGRbntichs defitiad YeprésERARPLNIRBIdiscret dRdSle TRIPS BiSen FBrti-
‘somand® (11Qu||eil,];ﬂ}|grﬁ0dérml@ﬁwﬁjbrehdﬁ8-dI ts echantillons d' entr6e en blocs

d' echan- til| ohdedroyaisataicoriahdd (MG UMY pout Galiper I€sdits)ehhrbillahtl @'giitrsd @n bBibsd@Bchan-

d' echant i | | onnagjimnndge aghint e DyLRrBgdOa une longueur deChidpléetizatibnnage; SOI t UN prem er
noyen pour segnent apyeh defenétred d'aohlyse (112) pas géliéecdea hibes|al pomideatjen parfenétre d'analyse en

pl usl eygs ni veansnddmntissdits-biseodschanjitontagd eer unespheienrs faittivhededernstre daralyse; ot
sous-bl'oc et unupmeyende transipenée (1dGipowtaérécar ere informplisn spactraleienipaliggant uneensfai r e
chaque fois qu' méedisetteayxdits bisagpradiréanatiandre dapdliseiude ou de diminution entre
une represent at i GPAepdRRsIRaEel losdits payesedasammande epmprespegtiaImoRnadantatif derqrsionpée
tenps 45 . sensible a une G'élHEs"?!fé*s"a@EfE‘?“%‘P%%"t signabdiscrat dang le terpps POy chrisk; lqdite trans-
desdi t 30 ni vedPrpeqd egefir g % GPF“(Smé |diePigt iy spi pfaptegiadite transformée
\técl encherrentd’scréte%' &8t Y ranstopeg d PSeyet ecter 1 occurrence d' une

transitoi rg cyagBednil RvihticAiBS1, \Ehsau Q’e MOk 4ndl ‘iBT’LH reih éﬁi‘&u
epr osent i Rog Pl BulelgR 1 Tl el TR T mg%.@ 118 Pldind

un intervall Q:éaaatdhm&maraasdﬁgs%hs-su&sgm@ﬁth@wénanehtaagiarh Rdite® Bitds ca%:e i Ee%
d' 6char¥il | on- nage depasse un ou plusieurs seuils d' attaque,

ou de di m3aut009wrewr &wpdage diéibarditions 'enttée repessertant wesignaltdiscmt dand Ib tefps piaan parti-
,_passe- haut dsdllier, us signabde nisigess eampekaad: | e tenps sur un intervalle

“prati quenent egdes oayersie sempande (110, AHH) paur groypguieadits ¢pbaritiliane d'gnt@e lambleds|diéchanage
depasse _un ou plilpanage @xant e lpngueue égpiacy pne; longeur de) hlogeplAshantiiiontage desdits moyens

d' anal J%e (112) %"@@nererdes bl ocs ponderes parfenetred anal ysesoitpar 55
ponderation d' un’ 5%\“‘8&’9 U%‘iy%'iﬂ°§’ ef chacug flesd b&?&%d 5?"“%%3968“ Q'P%%'Fss
fonctions de fenef¥§wyd Sb' éa" kges °€ pre d 'ff

ledit premier noy L lﬁp & e° ?‘l "h
par unggou pl usi eggn 'mf uno"te re§ E’éa p3'ﬁ§232$8"tg6?55§%‘ 'F é"htgm 39
mpr ennen

et - un m)yen de. EJ.@J?.%feSHnE%%y ]p% dé{%gtulr lgg&ﬁérﬁg d‘d rén@sénfg %Eueoﬂl %%&t\ra%lue
par application dgbiiehtaidnen antphtuSifung ﬁgéﬂaﬁorﬁﬂ{?@ bdrPaste-RLuPdudiPdighar dfscrefidts
fenetre d' anal yseje w6 8ktun RdR2IId Raid&meht@34l bil RreddY £188ite $HRgue B BEBIAEYY échdRtillon- ,
repons@e A | a sort héyeyBhabselin of RSN selltYeBitadue, ou de ditfnubléH AGipMide ddPdlte rdpHe- 1 t
second noyen de dednetibr ftfse pEIQPEFERMER BliditaigndlBISIRs dah8 @ téhisBir uh inteF\AMd pritliGemede
ladite | ongueur d egabbuoineriedr iadita inguelnodenivg @'scHantditipgedsbszBe 6h dipusiers goitdide de
sous bl oc, |'adapté&tin;en de | adito ou desdites fenAtres d' anal yse,

"adapt at i on de uhmoliet de fenétra d'hualyse@12) paicgépérer des bl poelbréciiar fendt@e’ahalyde sait par

t ransf 8t - nBe dpendéretion dan predeiplusieuss desdits pdugrblats pacung eu piusienrs fopetiowssie fenétre d'ana-
lyse sl lesdits moyens de commande comprennent ledit premier moyen, soit par pondération desdits

blocs d’échantillonnage par une ou plusieurs fonctions de fenétre d’analyse si lesdits moyens de

udit ou its hivea ocd S8
C 111111111111111 o fa" ’Pr% Wen;
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10 4. Codeur selon la revendication 3, dans |equel |esdits noyens de
commando conprennent un noyen d' adaptati on_de transfornbe pour adapter
‘ladite transfornmeo discrete et/ou EEHF 43%8BLir 1 aditb transfor- nee
discrete A partir d une pluralite de transfornees discretes. S. Codeur

sel on | a revendiceamangds ca@npapnant leditmaerntl mgyesiet| edit ou | esdits seuils de

decl enchenent cd’ﬁﬁ\"léﬂﬂﬁemnsfﬁ’snée (116) pavrgéitires peey infbrimetiad epestealé bas appiitation duna trarea u
de ladite hier aF?!ﬁF%d'%f@t%aé'M'tﬁé'°@m°F@ oerdendtre dlanalyseni veau respectif dudit ou
desdits nive ux d’é e§b sﬁﬂ‘t?b'gs""%mye nEandg,n|répopse\ada sfiriie-golt dinpremier reayers
dans | efjuel b 3—? Yejle délection, FW%@E‘?&'F@'“F“’&ﬁﬁﬁF'@F#W@%ﬁ#@
transitoire ‘ﬂ;%‘iis(; ) étre dajR stbjogadapiationdedadite.ey
ou lesdits Sﬁ] LB& e%ural P;(S’H ﬁ"ﬁfﬂgﬁf d'ﬁ‘ﬁét Bf 1 1élpeton dp leditedpangfay-

artlrdu
d' attaque ou m nu "depasse un ou plusieurs seuils

de deC|@nChemﬁurGQ&ﬁfalr&)éﬁ’d'Uatldﬂlrb Qhhsdqust 1EksSmS/RAY deScohfhafR Coinprennbnt un mo

Codeur sel on | dddagatidhl 6 GeminRe P adplsrBgHe GRAsANS dlscn‘éte@tloﬁjﬁdﬁﬁc Rl l46ite ﬁs% 1 ts

nmoyens de Cormméniterate hlbartir duné plurfits 30 tiansRAReS @kurdidal es A | " appari ti on

|l adite ou |l esdites caracteristiques ou de ladite tranS| toire, res-

pect i venen®: (feodpur galan laysyanieationjdiel 4 dass lpauel ledii avdesdits seiln de déclenchement eoyrmmhnent e

anpl i tude ne & jérarshiede sgujls, chague niveau dg{adifp hifrarchjedeselils perespogdantZon oiveaniedspertif

| une quel corftiecudiesdits pivasmedecatsrtites | A 7, dans |equel | esdl ts m)yens de

conmmando (J‘l(bod;f"lgloanrgiyh rt]gnnét 48|un5 Q’D %Ee? Iegt at I OI’] d elapparltion
|l

.sous- bl oc this

o echantil| Omm%céﬁﬁﬁa i t%feu 9@0 eled% Iqu dg%’ﬂ-dere

sha- 30¢° oAl PRsiurs suid! ddGednthehhBif c&Htth rlt'§d &Hﬁlﬁle rQ
d' anal yse. 9. Codeursel on |"une quel conque des reven catlons 1 A8, dans

| equel | esti tGodennsedmurdque@nqun dekoeveddidations 14 B, dammuemaﬁtmoms 8®¢tmihande (110,

d' adapt at i on 184 né spntpaesansipier #1'aprdetivh de ladita di lestittsaag ttaristigles &l da tadits tRasIvRg, fds] ON-

nage. 3p 10. pegtieantrautdes partiesrdoditaignal distrelolass 18 GmpYayactans ahmitude he dépadarit pas

noyens de cor\‘ﬂﬁ?ﬂﬂéeﬁ'lﬁm@ 114) conpr ennent un noyen d' adaptation de fenetre
fon e fenetre d' anal yse en re- gonse

dapt
Fespect | voheiodar °%:E:nﬁl§p%‘iﬁ o ot Pt %EE%J é%[ Eagé i ﬁ%:%a proprta
| ongueur adagy, éig Eq]g“ ne N
, disg at T LICT 0P 81 % Yo e e i“l% Eéﬁ%
{:‘g\r/rgpelrﬁgnlt 03'?1 rmy'eln T f'i‘.%ap at |onf°%ﬁa'§ene ’Fs adapt er Iadlle,te ou r

| esdites fenCobsunseiod unk Qiidohdue Besaév@hdicifons Ua 8, d?ﬂ% leqErdl £64Hs md§dn@fe dommande (110,

revendi cat i or14)Gontprenasht urchidysn d'Rigptation hﬁﬁhghemﬂ&ﬁ%aﬂeﬁéﬁﬁ&&@b@@eﬂ&dé@l%ﬁlfbﬁ‘-
adapto | aditimageu | esdites fonctions de fenetre d' anal yse en adaptantun ou

plusied¥s paranetres affectant la forne de |ladite ou desdites fonctions de
fenetre d %niiegeueselon legigvesicatingsisep § sansieapaligsditameneny desetimande (11t comprentent

fenetre d' andl{rowengafaptatipn defensiie poir agdagtef ladite g lepdiint foncipns. de fapétraabenelyse enat-on
Wa revendi caPPBAEPeS YTt & ladonpysyr gdepipnsle flaeschanilicantns st & lalprgyayr edapiée e sous: A

12 en conbi nﬁ;’ 50 son avec |l a revendication 8 ou 9 dans quuel

| esdi t & O £ B3dehdPseloR FINE BEbRo R TS S BRRL M DGR Ie[agé”es eﬁg ec%m Ho
choi sir | adi t164) bonpRnhaAE EHRoy6H @gdsﬁ;tfan@@feﬁ&regaﬁsdarp@ﬁ e fe UO‘”
adapt ee de bliasande.echantillonnage et A l'a [ongueur a apte e sous

14. Codeur selon la revendication 1, 2 ou 4 ou selon |'une quelconque des
r evendi,e atlRofredesr salon B reyandicetidni10 068, dans lequetiedsopenaiadaptdtion dedananeladapes iadid oli, 2
ou 4, dans | tegdites fonclierjsde fgpApre d'antlyselenatiaptantim oupusiquesmarbinétres offeatialid farme deliadite

t ransf or n6e G'i' desites ngliops defanstradiaenlysel ety ep ghakisspit indiecauriesdifs fauntivhs dsfentre
affectant | a9PeayEe # eastindypeelyralifdelfongions t r ansf or rree di screte. 40

] 11%§e§%§§%§ﬁ%1ﬁh%ﬁ% 8ou ﬂ"se%ﬁ 2 4 Bl deu sel on | une

guel comgue

(110, 114) CQJHB{eP&BGB&urEﬁ% an 'tra :fle ts mo ensg:s%?rre%n?ect vemen ééa g%ggﬁ&? pg‘ une

conposant e 59@@&J@écﬁ‘anﬁfah&§é&%lﬁo rLda%iégBéF" ous
- un noyen pour determ ner une difference de re juence entre celle de

| adi t e_corpoSadetmselbplacévendicatiart, 2164 96 sslof tunk aue'iobﬁﬂu BxG6veR@daliond /s 16 'ohl Bdtbi-
sous- b¥nde poaison evea Gueyetdicatinfi (2 cvdedadaiagelistit Mo dalizptatien de tramsfonhée Tato ladite

conpr enant ufrensfofmfediséréte pat edaptationsifuo pindsaiusieirs parehe®ss affattant la fonction kernel de ladite
transformée discréte,
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.- un, noyen pour choisir ladite transforrres discrete A partir dudit ensenble
de t_ransforrrees de tile facon que ? {ference de frequence soit
‘pratiquenent mninsee. 10 16. Co eurse on une gquel conque des

revendi cations 1 A 15, dans |equel lesdits blocs pond6r6s parfenetre

d' anal yse @o@ﬁ#@m@ntuneelse'cewaﬂﬁsrqvmmtms b%ﬂ%aﬁs'P%'é'|'q5é'f5@t°y$"sawmmeu(ﬁﬂ de

| adite t f14M) FUePrePYE e Riys - d t t

¢ Annul at i on o M poer B%\‘hé‘aq"ﬂgorreégﬁr‘}%’glr“?%fla TR eé‘”srsaﬁﬂtscmrgn de
transfornee CO i |n i m"e P Ik %g |
cchant 4 ons A zz&.ééfgﬁm el zauoa;ﬂ il e e

fenetre d' anal y s&m 2O obtenir
ensenbl es d' e "éf E @ HORir 12 Paﬁg éé/ c Ecﬁ"t)éﬁsemblelds| tr%fbﬁﬁke?@é’felle
u Ia

appl i quer une Fao .wffafrernse ity eﬁqu Aideb ons nodiTies
val eur ,gonpl exe; - un noyen pour nultiplier les resul tats de

| a transf omrrmoum:aqnm unerqeelcs:m dekaeviendietiond N a ¢ 5) s éqeel lpadits blodstpemiérés pa fbnétes

i nformati on siaedyse abrepreribent désosbbantitionb & valbur wdeite efWepplicakienude latiis transtoand®l disstéteons
1 A 15, dans chesgpwad ptaéwmersélﬁt@quwmmqmn faliaf dansteTemps FmilgenPal rrpPAGInent
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