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I nvention shown in Figures la and | b is conprised of 64 frequency bins. In
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55 . domain alias component consists of the first half of the sampled signal reversed in tlme about the one-quarter
point of the sample block, and the second half of the sampled signal reversed in time about the three-quarter
point of the sample block. For the DST, the alias component is similar to that for the DCT except its amplitude
is inverted in sign. See Figures 15b and 15d. The phase term required for alias cancellation is
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entry in ar riamgl nifober of alleckiea bick éqgal todhed dledatishuidsiznast. | S | ncrenented by one such
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f or m coef f i c§-&natde WordGpumgatipnbband. 25 As noted earlier, allocation
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table T4; (4) iThe bttty prbeseprepares theeamadd traesfamndlocksfs Bartsmiséien o stivagen Thisyrodess

into 35 4sablseepiesentdddy box 108 ncFiguref tacThe fidlewingsdesaigiivn idiseussesithe formatting of & itwa-channel

subband numnbsignal suthoastties ised frestardopifoBie apriicatibns. Theibhsic sshere, haweyrs gan boudilizeth insingle-
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If any allocable bits remain, allocation continues with phase three. Table
T4'is sorted, ordering the subband rembswasist o descendi ng frequency. The
first step adds subbands to table [err] WhICh are not in table T4 that are

| over i nfreqyenay YOREWN: ﬁ dzé‘zé@ﬁ& Rdiizatioh i@ hdrio

with thefi rm&%«: mwo&.ﬁl{? ithin th I Si¥ortde b ﬁﬂt'ﬁn'iﬁem The
adj acent enthidamizéd Frdme®s théh aédqoﬁém chm. fshearsm ne | t ey are
separ at ed by t N&e fHat d3BH Pa B¥flSient by B 18fesBAtEd in bl Rary @8 BRY dishihict b4 of stahamsl

i medi ated y 'thn@Wa&fbﬁrebén@lﬁcoéfﬂmmmh&n leRgRdnd &lorh bk &l of Ak @number of BRE. See Table
exanpl e, SuppTHa&edoldpaitdf tAC@Preseftalidn] ibsredelt, ik aivhiging BndtiCsid ®cOMposedidt Aty aRNd
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mast er exponeniTie @it length forcme Framgef@DCTIRST Slock paiy iss528 bitso(A12t bits fos the RPrkHz version). Of
coef fici efdit thisleagth,139kifsgresulibanstead ingster wipprants (139 bitsfer the2D kHzversionk Bireed15,13) Reed-
equal to theSdemanerrercorastionsades aregdder inthe hitatraanh Eaghaf these gadee providesinglesymbioldrian t
i s grouped, patertionygerectionferagmanyiap thisteprr4-hitigymbelsdnikbles); or §2 biigJea forexampleciptersog ants
set to one. QUW'WFWHFQ%WSSFW hT Press, 186, PPA523P% PRI 6B, Three of
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represented by box 109 in Figure la. The follow ng description discusses

the formatting of a two-channel signal s@th as that used in st er eophoni c
applications. The basic schene, however, can be utilized in single- channel
or nultiple-channel systens w thout departing fromthe basic invention.
Afixed |l ength representation of each transform coefficient code word is
formed bytruncating the rounded code word to a Il ength equal to the mninmum
bit length shown in Table |I. Any additional bits allocated to the 50 code
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The formatted frane of transform blocks in Figure 20 depicts a structure
whére channel A has encoded a DCT bl grksszaos ghannel B has encoded a DST
block. If the frame will be subject to bit errors such as those 55 caused

by noi se duri ng,dgapg | Qs pfobdsQ bat RnlbBiEd, Indfdrofe RS 5?;%&3 t§ wa&ada ug&
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synchr oni zat bleskin #sicensling feguency prder, and et fallpwaddy the gdaptiefbft logkent nmay be
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represents t%@"&ﬂ'@ﬁ'?'b‘?"é&”ﬂg m nimum |l ength and is conposed of a fixed

nunber of bItS See Table |. The '%qecond art of the re resentatlon i f
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by the noise. IafdeBmdRing Broblds BkesPlees!ihenitie dgifizb P4 cbided s Kdl RGecéREd fRdM BanbRisgdnh
code words, éins ¢f1fefitel By Béoipt TR RN Sightl E9etRdvEPRGRSEEgel THaQrBESs is'tbpresented by
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subbdnd eRpothisshesk faily. L.eg rpasteg expenent and tg Rpdupdant eqyplerparkare pat equaklthe Yilveced the glesters 3
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frame of a Déstlafe®hakiéreggonghtissetitond2Bislptocess iseprasbiiel by b0 8WiFigar 1b.s requi red
to Indicate the coefficients to which additional bits have been all ocat ed.
25 The def oHrByinthesig FiltexBank sinvaseillvargfarm det er mi ne t he proper allocation
fromthe ¥ransmtted subband exponents by perform ng the sane allocation

al gori thm as t Rex 1éindtpurerbranesentiedaniyrisypinerisfitars wiipitrangfarmeaehaiel of fsequeney-famaino t
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I s one whi chsgrép!fée"é‘ vREe Fefiere thpfused in analysis filleg pank A04.ip Figurgds imelementssygthesis,
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exponents for one channel asse yed §iNL kRS Cepid G K<L gqygncy order, fol | oned
by the master and subband exponents of the ot her channel. Next, the fixed

| ength portion of the transform coefficient code words for the first

channel are assenbled in ascending 35 frequency order, followed by the
coefficient code words of the other chanf@l. Finally, t he adaptive bit

bl ocks for the first channel are appended to the bit stream followed by
the adaptive bit blocks for the other channel. In applications where
potential data corruption is of concern, an error correction schene is
necessary. Errors in subband exponents, and to the | esser extent, errors in
the | ower-frequency coefficient code words generally produce the
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detecti,on/correction foras many as thirteen 4-bit synbols (nibbles), or 52
bits. See, forexanple, Peterson and ks gpagser ror- Correcti ng Codes,

Canbri dge, Mass: The MI.T. Press, 1986, pp. 269-309, 361-362. Three of

t hese error correctlon codes are |nserted into each frane to protect up to
39 nibbles (15 IJ%@% Q@,IE el he total frame length to 552
bits (636 bi ts@?b . k& zak(viﬁrg g%%gcalﬁse the three codes ma{!@prot ect
up to 156 bits, yet there are only 139 subband exponent bits in the 15 kHz
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forthe two | owfrequency master 55 exponents ( MEXPO shown in Table I) of
each trarnef owherebl ock. Assignnent of the three error codes to specific data
el ements is sondiitensfermspefidaninumbeinever, the DCT master exponents shoul d be
assi gned to one "cotrsal sapele mobermst er exponents shoul d be assigned to

anot her code, adﬁ"@‘!’f@e’tW'FfBW@Ffé'ﬁ%ﬁcy mast er exponents from each
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each trantf owinddu rairk The feehniqeasdessribeddpisialetves a geod lanaldissynthesie window fain{va & keewst h
portion of t g anabsiswindest desigh.drwindew prir dariied By thig tedhnigye |5 sibslantiplivie samaasia winday,
Error corr ecPqiigarvedema cqmpuigy- %@rﬂ’t'm' ‘B@"’BMF"'E%“%@?"PF’ 'H‘Ff?'dﬁ’@'e Fwa"a'ys's
troduced dur M 'Padr‘?gﬁfeé§1’6ﬁa'd?9f§’t“ F%Y @'W"E&Bﬁpedf“t

are checked y|°ff
this CheC $3t| eI nmtﬁ F fl-
not equal J{E on cur a P a %u e0 ,vol 19 arcl]
correct vaI |
r educe the aim. S hoﬁce@e r&% GA\}%M i Uﬁ%ﬁ;i@anmzh i ﬂ: th i
gr ouped LHQdeEra @nﬁ’aﬁ& a{?iﬁﬁl r?aﬁph‘é‘ Brbase héptl?o?& dr§ébticl. 8

obj ecti onabl e QinglpRd tdmaran ﬁ@%ﬂge@ﬁﬁ%@”? SssR ih khegre?maaa&.ﬁu%&-memwsm&en&& ﬂﬁsr 0
(when it shophgb gasvides\Egood\EbinipRmWR bdthledn BlesRassaf thdiGitich BRHdIrdIlod & i fredLdncisd (1 2&igd

coef fi ci ent S andddepth of stoptah reféin iR bl fleqUendds! (befdw 500 Bz) @AEfighifebitiesataberdz). The
al so checked to determne if any hidden glt adj ust- nents are necessary.

The adaptive bit allocation routine disc 4sed above is used to process the
exponents extracted fromthe received signal, and the results of this
process are used to determ ne the proper aIIocation of the adaptive bit

bl ocks to the transform coefficients. The portion of each transform
coefficient whose | ength equals the mni- 40 mum bit | ength plus any
adaptlvely aIIocated bits are Ioaded |nto a 24 bi t mord and then shlfted to

Y b b Y b1 -,




Box 114, in Figure | b represents a bank of synthesis filters which transform
each set of frequency-domai n coeffi cereodss s9s@pvered fromthe deformatti ng
and |inearization procedures into a block of time-donain si gnal sanpl es.
inverse trangf omc&r i Eﬁévagﬁ% ﬁ Xs?rl %O.Laukeis 3R Jm%ﬁu iﬁwgﬁié‘?}%
| npl ement s b bn ctlo QM&‘&I;# ogsggé

techni que usy ’a h| s e vent o ternatl ng
applications oi—h@(amefséeeﬁndowg{cﬁﬁm and an |nverse DST Because half of
the transf orm bl ocks are omtted ‘&romtramsm ssion or storage (see
expressi on 5), those blocigs mu el ¢ ¢ Pl for the J nvZ{ZECTtransfor ns.
The m ssing DCT bl ocks nmay rBe r ecrigahtdpd]lr om t he 5vall %I bl ocks as
shown I n equettereon 8. The mi ssing DST bl ocks may be recreated as shown in
equation 9. The d=sKeainesBesEdAlphadackxpr essed i n equation 10, and the inverse
DST i s expressed 5 windoysanileonmber, 55 [err]
[err] 23 EP (N =wndoaydengi in fumberjof emples, apd (11)
10 where k = transform coefficient nunber, n = signal sanple nunber, K =
number of transformcoefficients, N = sangl®ezkl ock | ength, 15 m =
phase termfor TDAC (see equation 6), %Eo_:g?‘quanti zed DCT coefficient k,
S(k) = gU&ntized DST coefficient k, and [err] = recovered quantized signal

x(n). cal cul at ik ONSe LA Ol TRhaUsis n Felis oG- WhdUMwrlid Bt SN is deriv
oo aues g ‘im i ot o o @fﬁ \93&5'9 °£ WJ% | 'sﬂd Beghe
' nv Se tran gf ribl Afid Flap-ca%‘ﬁ LdsS8nc h T tlJn

usi\ag sis winddWsChe b0l whiaH! dek ﬂodu tv}ﬁ'ﬁwr% sfown} ﬁe uléﬁyﬂsl fohme

pr ocess 0 tlh@de'i\ﬂlﬁi éf&'o?fh@¥ﬁFeQ§§is§alés‘tﬁet\ﬁﬁdohﬁﬁﬂﬁ$hat He YRaxfRikAl viiab Spphdattes but B6UB ot

transf orns t&@eddiuiily: THYBRprossidh GiBbe sifibiifledddithad shéniRéquit@n $£quence of DCT and
DST bl ocks. The inverse transform applies the inverse DCT to every ot her

bl ock, and applies the inverse DST to the other 25 halfof the blocks. As
shown in2Fi gures 1 '- la_kthe recovered signal contains aliasing

di stortion. [ st-o)r ion I s can uring a subsequent tine mai n
bl ock overl aphgg@ prmpresen‘? di'g(l gox 116 in Figure | b. Th@

over | ap-add process |58Wi(1§cussed bel ow. - Synt hesi s Wndow 30 Fi gures
16a-16g il lustrate carf€tl 1 ation of tine- domsu n aliasing by the overl ap-add
of \adj acet tinme- domain signal sanple bl ocks. As derived by Princen, to
cancel time-donain akasing distortion, the TDAC trans- formrequires the
application of a synﬁgﬂé‘!’ w ndow i dentical to the analysis w ndow and an
over| ap- add of We@)acent—blocks. EafehOBingeR i s overl apped 100% 50%Wy the
previ ous 3QI ock and 50‘1{0‘@( the follow ng block. 35 Synthesis-w ndow

nmodul ation is represewted by box 115 in Figure I b. Analysis-synthesis

w ndowdesi gn nmust considerfilter bank performance. Because both wi ndows are
used™t o nmodulggge the time-domain signal, the total effect upon filter
performance |'s sifprbdubt-witiol 8sinpRf duRBdr, caused by a single w ndow forned from
the produgt of tv¥enimber onbanfRYFithinRSdodBvebp idRaianal ysi s-synt hesi s w ndow
pair, therefore,N k&geskedlengpldf hé pddlaywiskdeé] gni ng a sui t abl e product -w ndow
representi ng a pe({nh¢ bdginnipg@windowrfurlctidnpf leggttv+an 40 of the anal ysis and

synt hesi s w ndovWP(nFdesived pexdgptwindownf ghdtiyN.caodist r ai ned, reducing flexibility
in trading off the steepness of transition band rolloff and the depth of
st opband ¥ejection. As a result, filterlpler@eknmaNee is de- graded to a
greater extent than it is by an a y’si[%-&mryisewi ndow desi gned wi thout this
constraint. For exanple, see Figure 17. Wiile analysis w ndows have

recei ved nuch jétentl on, the pr.i oris%rt teaches

anal ysi s-synt h "ﬁ@ﬂg? jodoy %t!f’ﬁﬂsdﬂ‘{e%&?s"gtﬂ"ﬁ&@l%@? 19\ Herfeadippes
a good anil yg‘ftg' @E nd; ( fMQ Ne[o anal ysi s-w ndow
design. A w ndow pa| r derived chnlg <ﬁQNsug§t antially the sane
as a W ndow pal.s derived froma é F -based optimzation technique
di scussed in m)rﬁpgg;@én{,edlpﬂ;d@t{t_wmm(g&qugﬁo,@rqglayﬂ@ w ndow nmay be used as a
starting ggoi nt, WRHHRL aHalyMd MRWS Pperm t design of filter bank with good
selectivity, WS(n) = synthesis window,

N = length of the product-window, and

A+S=1.
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and they offer a neans to trade off steepness of transition_.band rol | of f
agai nst depth of stopband rejection. Eb@44788BE exanples are the
Kai ser - Bessel wi ndow, the Dol ph-Chebyshev wi ndow, and a wi ndow derived from

fin-ite inpul ﬁﬁhefchllreq?é bo ﬁ:ﬁ; bﬁﬁe Weﬁnoh'%ffere%l ﬂ%n Frthés Wn%v@ hlaml
Parks and S S i g Gi?%fﬁ
Filters w 'I[Vbréngclhatﬁﬁf cf?yllaa&:@sapa r?ﬁnt&l%ﬁhﬂie Qﬁﬂd@s%{ﬁﬁis Wslﬁs re?{lm'ed by ct

1972, pp. 18SubSiflutingihesé viilas ikteibduttion BE AeSbsulithd Whadid Anddly RGdens be ner e
Wi ndow ald ows the trade off men- tioned above through the choice of a

single paranetric al phgval ue. As a general rule, |owal phaval ues inprove 55
transition band rol |l ofgwuskd hi gh al pha val ues increase the depth of

st opband rej ec‘w\@&f e é® Harrys, cigeglsghowe. An al pha value in theg {-,inge of
4 through 7 is usable &n the preferred enbodi ment of the invention. This
range prd?®i des a good ég)ﬁ(ﬁ}om se between steepness of transition band
rolloff at m d- frequencr es (1-2 kHz) and depth of stopband rejection for

| ow frequenci es (bel ow 500 Hz) requenci es (above 7 kHz) The 24

EP O 447 405whem (&h‘g‘éﬂ'%rBeéé%B‘ﬁ?‘gngée"af%ﬁﬁé"‘f/EQF Bleha fogi I LIpeERge AR LS i ng

conput er si Iat by Identifying the | owest al pha values which have
sufficierdf st drdej ection to keep quanti zi ng nor se bel ow t he
pSYChoaCOUSt ! CAH&%&& &J.‘rrrﬁén'? |9¢ed %‘Mﬁ%& é%s. s%é"a Jsfé bR hustbede
[er slgne = m rﬁﬁd ctl-wii -
wi ndSw sanp arg“ﬁf;fapp R db&a@u &,errag aéus S

To \eat i szv t R\RESH e ﬁLr,%f&-J Jnﬁ&y‘nﬂ’resr@ﬂm &éﬁrbtﬁansﬁﬁﬁ Btk R réprdaetitsd M@W
WP(n) of le J?em and & Fated SFigdiés FEANER.SI6hAIDy MiaREMY r dtﬁamefsebeiaﬁudd? a
rectangul ar wesbéa )fard SRBEH iR FYbrds 162136d 163 EtRh ¥igrabis brh@pe&’inmynﬁ\&fslodé FHactpdighal
interval. Thﬂodareeﬁ A Ah ey RBRE SvindMuRttiSnsBhbviSn EibuirésOlBb Arid6él MR fekUiting blocks of

nodul ati on edignale ¥.%) antl yJ(thﬁe stioah i Figbres{Bc aniMat. Shtivbisigrals, onbriaggad®y onbiralf block length,
convol ut izen avaadded eroduce Sighdny(t) ShawhrcEigund 16g Bignialsy(teifian/aecurate recanatiuction of the originalr e
t he denom nalinmstsigifel. t he expressi on scal es the wi ndow such that its maxi num
val ue appr oachaésstiswt indrisee 18.@tsigaal saentk al saimeytime Tibfivdthie shp peesiep intarvatdgtwisen block k and
sinplified tkodkltitis repressnted by asampie in eash oidhe t@gblpcks. Fallowingan oye@ylap-edd df the wp)wirRigwed
where n = pridleps thevicaveess sigealprmplemtiimrnt is seen to be the SUWO“herfamﬂEsrfmﬂfw@aw blogks k
Wi t‘h.r/n vmsﬂdo%f}d('}f?‘ewl"ﬁ’p'"ﬂrf’ﬁéf‘%Fedal’il = desired Ien th of the product-w ndow,
Wn) = begi nni ng vvr ndow func’E(f“’er WP“!‘@H@!%* »(PENY (1®er i ved

product Wi nd d 43)("

[err] The anal y nI"{ovvn in equations 15 and 16 are

lg@, a\%ndow WP(n) to the A and S

obt ai ned py takr _a" ?'Sls
powers respecti v m_ . the T gf} Il (15) W8(n) [err]
f or x‘% [err] n <y Sdlin o@ur ecfs a?geéah PO S breid g Qﬁeéﬁteﬁodﬁ&- 6&“3
d 14), Scross the windo fap inter@dl Bqu¥is hﬁltyv‘fh@ QY&, si ) nay DY Bdcligel feciVerd W, N
= | engt h of the product-w n nt)a,n (Ah(ht) . for0=n<N (19)
40 for all time samples nt within the overlap interval between block k and block k+1.
It is difficult to work with the product-window as a function of time, so it is desirable to translate the re-
quirement as expressed in equation 19 into a function of window sample number n. Equations 20 through 23
express this requirement for a product-window created from the product of a pair of 128 sample analysis and
synthesis windows with 100% overlap. Equation 20 represents the overlap of the first half of window WP, and
45 the last half of the previous window WP,_; Equation 21 represents the overlap of the last half of window WP,
and the first half of the following window WP,..1. Equations 22 and 23 show the equivalent expressions in terms
of the analysis window. Note that the analysis and synthesis windows must be identical for the TDAC transform.
WP,. «(n+64) + WP{n) = 1 for0=n<64 (20)
WP(n) + WPy, «(n-64) = 1 for64=n<128 (21)
50 WA, . (n+84))2 + (WA(n))2 = 1 for0=n<64 (22)
(WA (NP + (WA+4(n-64)}2 = 1 for64=n<128 (23)

where
WPy(n) = WA(n)-WSy(n) = {(WA(N)}2,
WA(n) = analysis window value for sample n in block k,
55 WS,(n) = synthesis window value for sample n in block k, and
WA(n) = WSi(n) as required by the TDAC transform.
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25 EP 0 447 495 Bl In the current enbodi nent of the invention, the
anal ysis and synthesis wi ndows have gpd&ngsserof 128 sam ples with a 100%
wi ndow overl ap, or an overlap interval of 84 sanples. The values of A and S

are each sety g&,\g‘ gl f which produces a pairof identical analysis and
synthesis wn reqw red by the TDAC transform Substltutl ng t hese
val ues into eCIHéktﬁ'P'H e 18 rBGredeRts H bdnveHeloRNAiNISA- Snaltl BEOMMek whi g vol-
[err] (17) Ifhe¥iRbdsighlirespo 'tosaed’nglt %ﬁ@ﬁedﬁﬁ'ﬁhblﬁf&o%m cﬁﬂﬂlt ‘@5nos fl ?blts

al pha f acd orefthd 2iBit IntdGerwdid8 Broduchdoy the dverlaphdd présdssd. & el bOfieked by a
requi renent iow-padh AKte? tith duEsbahd BaANidle6ri18 Rz (bdilﬂ-lzr%}@ﬂem KBz @a&) R YéMo& spuous high-
W ndows ustfréq@enthcompor@ine.drhis Gikdh istnbshovin IR Fig@iy Si s- synt hesi s product - wi ndow
al ways sunms to unity when two adj acent product-wi n- dows are overl apped.
Thi s requi r divALTERNATIVE DT IMPLEMENTATIONOF INVENTIQN - add process |Is used to
cancel the tine- 20 dommin effects of the anal ysis- and synthesis-w ndow
nmodul ati on. Thithe TDAGtraastorm is pretepredforanestadplicgtiotspoweves theisighel progessing résoureasdequired
i |1 ustrated fPre TOAGeedes are geeaterghan tisit rpquited fof Bisergte Bowder[Teansfprmy(BET) besed epdprsdipingle
i nver se DCT RfrfeR $999 may &p isplemonlpd whichrequises dagm memory ningeesig siead. andarittietic goguracy
si gnal is_ grteopets sigpfieantbits.dhe designebigstives fecthe Rif gqdeg ngﬂ'&lsafmﬂiéh@tfpgh?mva@%
by the syht Hekqualitysignah finjmahbit rates, anddeyyifpe quVFﬁf t&%‘”f%'b“‘& ﬂ‘%’saﬁ‘@" assumes
resul ting bl 3R 'e&*e‘g f |a °[‘9§‘r°F'}e"ataﬁﬂ'°'r %Wﬁ Wt? Jecussge Fbaee fardhe Té?ﬁﬁ

16f‘ The t wo’ E’? 0? P-I- N9 s invemtion i, sB34GS

pr O ce si gr]saljmla Ii: al of v%on :iﬁre eD el{sgie I t:§é§ 1y mcy ofr:GS-

;egnalst;anp:g@n )9 Hg{%ﬁ;ﬁ ﬁi ﬁe'd%‘{ﬂ a ét H'H?e 8&,5? él?:xk
16t | ol

and bl ock k+r1.prbs%mwwé§é‘f kﬁroa'i. 1 uﬁdéc@de‘? s&. ol sox g iediaton

Fol | owi ng ar&..ﬁsz&hiaﬁeig@dﬁmats .ﬁtb f5- BitdRegdd FHAOMNG Eh) DéoRipRen msmﬂﬁmesdaslr@hgmé
sanpl e at tigybokigd4 IsepHieEi tHeQndey dutpat sfghal) Of the sanpl es from w ndowed
bl ocks k 280 amnrb dighdl,samplésCdie toRyertBEto BIOEN-RAGMRChoMEiofrXb Inbrease the number bsignifibak bits
[err] = [ ertecaysesthdrwisethe DET cakillstions, petfovihedwithhbrdyCl6 signitidantbitsief acodtacy, froduce audible
[err] = syniblelsf goissidoel ®wumulativé mohd-dtf entorstandren inatility ta ngiregent thp required eynainicaange.
required by Fanfurtiédm@ratiamenraundsoff dise apoudation inkF Tieguithms e Brakasinand Rae Hibed-Roiat
cancel | ed i fErrananalysispfdiadic-A EFT,\Gignaldirasessing 3, Nodkitioland/fubiishing Ce,198% pp. i 282133 Bydww
oveLt ap i3t epressing eachaiprsl sample jn blopkiigatifacolst forgi vg'iha|4-b1t expenentythp effestivedynamigrenggof

recovered i fegCiiransforn coeffipignt islincreased< N (19 for all time sanples nt
within the oveF l"%*t *ﬁt’%‘f‘%ﬂ'“t B@P%Eﬁﬂ’eﬁ"ﬁé@ "é’ﬁ%? ip Figre 24a figst finds “19§“9§1“T“f'? ?fl!ﬂet
to work wit hiagpgt ¢ dighizat F’c? Hlefbghitty ’?Flé“fe"s‘%“qnf‘a“? thig

to translat eM%f E{F e wnl %@E Blfgg‘ E‘b un ﬂfg’?%

?Lrw ng?\évdzgg ster X| @Wnﬁ&lﬁfg a?logfr:'l% oin éh% 2ss]§én|§;§ % ltﬁgik samﬁl‘?nt
anal¥si s and 'Eg P ovvs WI over mﬁ%qugt'ﬁ oﬁve represeﬁ?tmg'

the overl ap O TL @se of 5I5c§ tﬂoJﬁﬁ& I)oirf?f'e é%é?.%% W%e@@gwéﬁlonsé #U?:r Hoﬁévtv Iehffle nanbe&:aU&
previ ous i NEOMMbiEd dré left BRI dn @Rcodelarld FiBHt SRREH oh dbddBe, WBLingRRb decth Barithmetic ritabS
of wi ndow WPis ghh, u.h&tmtgf  moldMitibn & thelalBmEtRInbiSdWdBEocird\iBWigh Sikal levelsdiniad 19 thait
22 and 23 shenatédty aBRibdberd fib signaPdompanden But bfpifcalelBentd shbiethat tidimafr sudivle Bty
Not e t hat t heofamsydtiationdélr stiffatileacGdsDelol BOIONS BetdGde 16it irahefoint @dér distartioh end round-
TDACt r ansf or off noilbeldy 800HzGde) inatiditiB ke ipputsignal (andfconseqlieftiyitiie] nolae floo§4nay b&@4luckebyr |
=1 4501 a 6pkfialirdempl28is atfediatiorhiefore ADC quantizing, and comperfisated by a postémphasis bapst after
[err] (22) pighal-f-analdgspnvprsion. The prapmpl@adis fitanpdtiorredrosgnted tyBhx 23fftin Eigyre22a pndthepesty |
[err] = anaPryriiags heostrprosentadibe bix 22245 Figre:23h provide)? l6tsR reductigigin audible modiglion ngise-
synt hesi s wi feHlewfregtengesigngls. Toeprpamphasisicharasterstie BIQOmPAGW"W‘PsPWe'V@RiWWa@e"St'c

required by gq]tgat-pBA@ngng}ﬂgep@p%of thg coder remains flat. The preemphasls gain characteristic is a low fre-
quency attenuation given by

$2+ 2x-100s + (2r-100)2
§?2 + 27-300s + (2=-300)?

G(s) = 249

where
G(s) = preemphasis gain
&5 §= j'f [
j=+1,and
f = input frequency in radians/sec.
This preemphasis gain is a second order shelf with 19 dB attenuation at DC (0 Hz) and unity gain at high
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EP O 447 495 B1 K. Signal Qutput Box 117 in Figure |b represents a
coriventional digital-to-anal og convegﬁmmbﬁph generates a varying vol -
tage analog signal in response to a digital input. The digital |nput |s

produces oy SRSl it ik A SR
rding /s ;

by a | ow pasg, telils, b ) Aﬁdnp q:)l 133-"51
kHz coder) to0 fRyIBIéRinGdRYE LR Sis theﬁ#ﬂ%@ﬁéfwééﬂfﬁgﬁﬁ'ﬁﬂ{dﬁ'DAa—mn‘éfoﬁdJerﬁ:ﬁsdf&e
not showns i NnJsht@wr € | b | . ALTERNATI VE DFT | MPLEMENTATI ON OF | NVENTI ON 10

The TDAC transformis preferred for nost applications, however, the signal
processi ng rRPeetesenty Haodiwakd €d for a TDAC coder are greater than that
required for Discrete Fourier Transform (DFT) based coders. Using a DFT, a
coder may be i Mg besiehirdwarealthichtureetibe DRI verbiesdf theinnantioh is the same ssthat tpr the TRALG transi d
arithnet ife domnersioy of the ipventjon litustraterhin Figwres2a dod 24 A pieticaldmplergentatitn) of e prefegred dner
t he DFT codéhedimest of insingieaghannakDRTvarsibo efitiednveming employingither 834.1 kidiorqu4é kiiz sample
si gnal , m niB& utitizes a 15-hitARC withacyFletineg df pematethen20migraserghdsite guantigefbe inputiipes-domain
fol | owing di danals Aoef squesel1e-bit dioitah sigeb Prpeeesorasuch 8s (eATET DRBIGr St Instruments
such as the M%O%vaga F’é’ ReH?'@ ‘Eﬁ @@UE%@H‘P%‘W%W&?WPM*“FBA@ gddeenqe

alrrf)odbe d§eo‘:;s?§ ?‘F tﬂ?ie%e aé‘i ?"tf@f"ﬁﬁ r E‘t ARoTep e

enbodi nent of? e T 0 DAC
F p 8 5’#’}8 ﬂ'atf°8° Egé rf§'éaf %° °ttuﬁ @‘Z\%F%'E%qf;%@

er r\?gonzo ng{'.’rtrba?$ F?E%"’m Verf'f? "Ve%'nﬁ"" r?ﬁds‘fv's alv 'ﬁ"slm’"es "ed A & he anal o)g;

i nput si gpal g By, @s@%%ﬁm&g%‘gﬁg&ugg by box 2219 (2) bI ock-fl oating- poi nt

encoder represent 0X operates priorto anal ysi s-wi ndow nodul ati on

represented by Ab%u?s@@gbové the mEllt Q6srid defeAlated By feUmphas GARSHRF to SRy R uBsliz&tisn.
box 2222 opettlsifiplihdin the PV &thbobiiient Uhd¥Pdidt ¥R Rers bidita bt 48 RND TR Juank<d vdibosrom the

| nt eger f or m AB4te {ghits A IhGARARFEDIEHEd/intD BISIKS MBI3EAADISS id1EHAh ORIIBISISREENEd Beryer
2224 1 s appl mtidechriis]whith prodilieador @ Whdptpropagegordelay thiough the colilte Si gnal sanpl es are
converted to bithabufferedidck ntpamplésis thérommettal intoa blakgieatingHeoiit eupteesntatibn using one 4-bit

si gni ficant ibastes exporsiti Ties bixckiefr 28 Saepled) &ftlShiftedteylao ainaunt exnd to theevalue pititmaster éxpo-
onl'y 16 si gnment, sdiren modulateddly amenalysiseipdowpr oduce audi bl e | evel s of noi se due
to cunul ati ve Tbisenklysis windgwisditferent tiom thatjuseddiy thetTPAE godeehscavseefdifielences bejweandhe
dyriemi ¢ r3ngERAGHEnsfermapdihe DRTTUsfikede TOAC trensfor the DBT sreaipgiasenuence of aps typejotiransferm
FFT aI gor i t hbleck Eaghutranpfanmblask ig semprisad of analt alyalpes f?ftea‘EPFﬂrt"aﬂﬁ‘HF‘fg‘?f@'eﬁ‘F ﬂaﬂl’%l‘l%

FFT," Si gnal coppgieatas g imaginaqy yalye_ %Pq"%dc%fﬁﬁeln ’@Pt”"' PBQF"‘ [93’ a pingle rpg

By ex- 30 ?$I’§I§P’Pfg $f' ér hf‘ Isdry ’gt"l "H°‘1§F68’W f‘gq‘cl
4-bit expgnef?’a

i s increas ed};fhs%:éfs mes@ﬁ?b i mf%é'éfﬁ‘ﬂ&%{i@%g‘ﬂ?%’d”"gﬁﬁ%gw’ﬂafg’bq"
Figure 22a fiirggpll A ty & HA e:thrvLﬂﬁerQUy dLéi:?ged
si gitdl bl Othhe @Egt f{ ei sQeda& orei6s the i r3Rp! S
deter- m nedygn ?ifln&f:aﬁ i

of\%l 44%(1_%% ) bR Bt oPeh 5DAC coder.
establ i shgs thephyp 'Mﬁnda istgBrferdiBsSd @rﬁarﬁé&%@ﬂ thatof the mBEAmer SlcEpt thbt the kernel
Finally, all ksisBbdaa funttioh 387 &hmpekin Bhdth £18 hislah BlpRadactdn@ithtn@{elrangBora SR s $ec@Gu4Bon
to the val ue1afrhé afgeroRadcErtabREPRA @dlies whlidetengin€las 6 Samdxhandérab kiatdisciedsbiond for
| i neari zer 2tha2DAG oasfoinwihdogsirSabstitiingthdst Valued intdeqaaaii 183 tirdugh e theiagdiysisand syn-
anmount equal thess wildewsrars blstsined Xrom thesuagerabt dftties comvaiptiod pivkant &f thedaideriBesselviidow and

i ts bl ockssf | eaettamgylar windiow bf alenpthdt2{the blodkdength dH 28 misws thefovdslaplehgtl df 18t The BF Tamalydis
represent at i windgwi®vi des a | ower noise floor for |ow |l evel signals because
40 all sanples are left shifted on encode and right shifted on decode,
reducing the effects of,arithnmetic round- off errors. Unfortunately,

nodul ation of the aritlMniky noi se fl oor occurs with high signal |evels
sinmlar t8 t hatw&gp atﬁﬁ_b;L_a_}broadtﬁrmL R&do signal conpander. But
enpirical evi dence shows _{ hat the major audible effects of this nodulation
occur at frequencies bgf )300 Hz. Because 1 6-bit transform coder
distortion and round- off noise below 300 Hz are i naudi ble, the input

signal (ggd Q%éWeR£|Le¥-BE£€\f&}Bﬁo%%flErlgﬂpf7 arfi B aldfia LEEYGR the RhgéHPs 103, SPeC al
preenphasi s at 7g8 BRF hidtDRAE aRkiyais Wt B howh A Figurd 26, A3 QRIS PEUREI24)Mhe BFT window

post enphasi s nRRsbr fhelty sdiebtiviyAhar! 1l PN whiliof BERkRN 3 e dubb@arRiuRANVaAkp. S
attenuation represented by box 2219 in Figure 22a and the post- enphasis

boost represented by box 2224 in Figure 22b provide a large reduction in
audi bl e nodul ati on noi se forlomﬁrequency§?gnals. The preenphasis
characteristic is conpl enent aryt ot he postenphasis characteristic so that
the frequency response of the coder remains flat. The preenphasis gain
characteristic is a low fre- 50 quency attenuation given by s) = [err]
where G s) = preenphasis gain 55 [err] j =]err] and f = input
frequency in radi ans/sec.



This preenphasis gain is a second order shelf with | 9 dB attenuation at DC
(0" Hz) and unity gain at high 27 8 4749581195 Bl frequencies. The

upper cutof ffrequency is 300 Hz and the | ower cutofffrequency is 100 Hz.
Forfurt her deéa\nh;sfpﬁﬁgr@nysgngjr%\%raﬁm d postenphasis, see Fiel der "Pre-

and Post enphasi s ni ques as to Audio Recor di ng Systens," J.

Audi o Eng SOChe ﬁﬁhmpl%nts%?e%t@r@gﬂ{an&%%%resg&as649 657. The_fol | ow ng
description discusses the differences between the DFT and TDAC transform

versions £f the 5 Nbgventlon A. Processing Hardware The basic hardware
architecture ofede PhiyasthQiff thieo i AweRtion is the sane as thathgrthe
TDAC trans- 10 f)grm-w?rjm onﬂcﬂﬁt he invention, illustrated in Fi guré(-g-'ae5 2a

and 2d. A practical Inplenentation of a preferred em bodi ment of a

si ngl e-channel DFT version of the invention, enploying either a 44.1 kHz or
a 48 kHz ©sanple rates utilizeg a 16-bit ADCWlth a cycle tinme of no nore
than 20 m croséﬂ@rﬂjsﬁ @) toleaktdle t e G npR Ni me- domai n si gnal . Any of2D)
several 16-bit di glfal signal processors such as the AT&T DSP-16 or Texas

I nstrunents TI\/832020 may be used to performthe required conputations and

to control t¥e code and ecode proc- 15 eases. Static RAM provides
progr am dAd dat | '°: "H8R A 16-bit DAC with a cycle time of no
nore than 20 m '5%‘ sa?’ge[ﬂ@aﬂto generate an anal og signal fromthe
decoded di gi taI rdware and configuration of
t he™DSP seri al nt'ze z:ﬂﬂﬁ,és:&q gg'é%'??bed above for the TDAC

tr‘a.nrsfor ver si af; ™r |1 be obvious to one skilled in
the art. 20 B. cgllﬁplﬁn SI rgylr‘{a}‘%s}air?% eFlffgmarll('d W ndow ng As di scussed above, the
I nput si gnal piNonddifori @aafidatityy Preenphasis gain prior to sanpling and

guanti zation. The sanpling in the DFT enbodi nent under discussion here
occurs at 48 Kklrie firdtitReceetiohd of thd norhifbas qlahtel drdi@mithbXo tircBrrebfonting Seclidis bfewtGioh-
and are hef f eniferch quaritiger ol the KOACkAdbr. Thadjce Sifferanck Bt the mdsSteeexbonantiis detemiinad by bicekl
every 2.67 2ffoating-folnt shewien2d2) priovts ankiyghy winvdowliegarik requancgfdamdin transfirangtidn| o nal by sy
t hr ough t he tondes of thtmenupifidrin@uantizebasds tone n theTRACawdér. Dtlien minorsdiffevencasack attributable

bl ock- f | oat i ladhepiifferencesdnthest ainturetof the blockiflagfingneint4spisisentatian; f.er subbapd exponent larigths,
bl ock of 128nunbesindlsngth of peefficients:Gompary Tables hand llnthe evpivationotsublipad apnests ithe DT
master ex¥o- coderiy basqdon ppiisef raneformecoefician) valuas exaent fpegosffioipnt @ (RG or ¥ He)yvhesedingainaey
wi ndow i s di Prmeie alwpysizerg and i ignorerfagh bat"ﬁé"PF'BAb’a e&éﬁtematrg@ the jargestcpmpaspite s
bet ween t he '3 g orimagige ’*Péﬁﬂ‘&?‘t?ffr‘f‘re%fﬁ’dh' P'H%"WU ?FrrFQ?"EF regtere

ot 3o T e hSFE,”F§E$%$ﬁ yﬁ%%%%‘g’r% i f“ig'l‘%ﬁ“le"H’?‘?: B

fﬂtelaselectwrt au tor | character] stics

real val ue corrponen ue corrponent (Coefficient O is an
exception, rgpRiA BRANDeE S! ngI e reaI vaI ue conponent.) See Table Il. It
S rgﬁportant to choose a w ndow desi gn which reduces the anmobunt of i nput

signal sanpl e khOsdaptR¥-Bk hRBatBERAHS BFT &ﬁer*dffﬁ&sfféh'iﬁdt 8ded irAth £ TONC QadrAbubhod a9k
requi r enegt Sdirsred rRflorh Bk strl@ireX? the HaSbRAh bIRSTOMESE Hitd (rhthé tlﬁH@I)'aﬁFhvé:HSlEfoVﬂJ -
The DFT codefocdtion. Afbcaion 8 hadets bdih sbinpshaits Yt teal il sty pdidfétieadhREHfiiciens To simplify the
appr oxi mat el yllotation dcheif@Snotdgeanii bit alfoadtionsaite riddato coeffipient 02its [EngthlidTRe dldqddltote A@Imum
Unl i ke the TE¥ehgt ascimwn it Table DA ereforeci2witearh pdsighs ta4@abfficiatts palvs.t y over a

| ar ge i nt er val |n ¢cohteastip jheTOAQ coday roughly the samie namber ¢fajts dreavgiiahlefta aspigrbd aprwoxingately
sanpl es. ®eetwitegamanyxdde Wirfiss Consequentlyothe aieximtel eumbeid bith thatmay bé adsigesd tg anysode
band rej ect i werd sbuitedita2 tita Wherasthe TRACllorgtionisshetinesaionss manas 4 hity o 2 epeffisient using
(128/(128- 1650)"%10’1%&% thg DFT psiommpmtscheypraytilizeg only two tierthe DFT wi ndow i s
generated in_a manner simlar to that of the TDAC enbodi ment except t hat
the kernel KEFOEPaUSsse|l function is 17 sanples in | engt h and has an al pha

factorw tRin t o L an e Se
acceptabl o hatle Sibis .‘é%éi‘%*ﬁ Féfiﬂ{ﬂ‘g‘g 5T tmnﬁﬁggfomt'?";s“f@& Thaed
equat i ons 1332 Esough{ﬁlgﬁ) l‘ﬂ-{q-gbl s ﬁ and bér'd rtﬁgs e%% eé §n t rmooef-

IS an are o ed

from the gquar %reﬂma to%brshq Gé@eh'{hhﬂih%mwﬁm qesntéehaogemﬁrn Rk d&&ow
and 45 a regibikHh Sltrafstdn Bibbridiedtbits, alaASbildlid? ada Jnﬁﬂl&lﬁca% ﬁl@&-ﬂ&tﬂxﬂs
the overlap b&meidde? 2éﬁésses'5hfint RE&Eer@ib%héﬁdeéctW&ﬂ&&ér&Og Rbdglpa e tote Bk
Wn) = Kai sebtdBefidaed datdféi bisAgle Bandefi8 352 bitd. Tn twdithanhé) Qpphbdbibiid whae B&a crfuption Isride
range 1.5 to 3. The DFT and TDAC anal ysi s wi nhdows are shown in Figure 23.

As shown in Figure 24, the DFT w ndow ha§9poorer frequency selectivity than
t he TDAC wi ndow because of the reduced anobunt of overlap. 28




EP O 447 495 Bl C. Analysis Filter Bank - Forward Transform The DFT

inpl enents the filter bank and is exgresasasses 5 [err] for O [err] n <
N (26) 10 [err]-

(27) where ]a'Sp the piSferred il YooGiR6d hd = i nput signal
sanpl e number’ g3 3@"5«@‘7"’ e T tmtﬁ e o 01
signal X(t) daly & chov ¥ Bbur fé’%rmst&.e& 6 i hesior s@bincC

S(k) =i mgldﬁ@&&ff%ﬁhuﬁpoﬁéntﬁmwé 1@%.@(69 biés pekkhahil) 4fleb REJEIQJ»@.BE 0884 drddr-
The firsts t NicRAt 1S 6t BRSe KRE, trdIRiInGMB Yipatity i BrétsbRaY dddilénaPia Bits: THIA &xtva capacifyResplit
cor r espondi Negusip Bétwesnshe@ivo dnBihel @ providBreduhdirt probtkihifdNthé mastdr Xpbhtat (4 bits, p :
The maj or di ffordhetee mbskifdttidahtdit €16 Siaffon@ EEUPARRALO, brRl petidcidniTar fiRGnodtysigalfioahk bit of the
f | oat i ng- poi redl asdicaghery Gmpahepts ofxofEicient | Pyatection/df the tanest drequaticyfeoeiipientsds/desifibiai N
t r ansf or mat i drgussthellowtréquincy Bmst-providaiby pastemphasisisee equation 24) akasegbysanbis intodewrds S
done in tthe bEROWEOTHTmere a@ibleer i nor differences are attributable to the
differences in the structure of the bl ock-floating-point representation,

i . e., subbarlh GOMPYTER OPTIMIZEPYNDRWY BEBIGNand | engt h of coefficients. Conpare
T Lstet on palh solheuﬂv?vhé’v?wt el i e
i n

S Dased o B '?‘“ %". ;g‘ﬁ :g oy o %ﬂm ey

subband exp sel winday en disgu
°"s % e{ E"h%° ’J%Bi 3::&
}g??\kgagn du:é% % ﬁét)é l:‘t)ﬁa Eosei @ﬁ; venl wm%AetlmlzadiEfvm sé & é‘ﬁ@q e I}ehana%l@fyn-

filer f rﬁquenﬁxa@ﬁ,o anluHé agfégénﬁned) léatém%ﬂgut 'BP.or af‘t\&aihgj lithid Kbout e
coder, the nieQiAdiahdy) lﬂ"ﬂ:gi md i lu%‘i’éﬁm?{b@ liésc s a window pair
empirically frismdigowd mw&:wmw heweverAlYem& R TDBE dhbeh vtnbdhsﬁﬁe t§cRhiifelchr/defive ah Gp-
audi tory nNeSthurtvindo® patofVah Shtinfufh. anﬁysnsAﬂ@Wthﬁfr‘Aﬁhﬁenéﬁ dpRmRtioR Meth&tRiescribed below,
adapti ve- bi t wiidh benetadine @ db<ign alwihdoviifai for G @ith té TOAT tRandrdrm Rat Hadh specified levél of ultithate
TDAC codes, rejeitionambted pairlbfvintiows in @hith cacharition hastaahapk subStahtiatly tihd sae a4 dnddenticallyh e
transform bI @ostrain€ihiyida3Zpald iptosuced byt the tontdhatian dhnigae. Thewmimizatitinenethod establishes two

| ocati on. Al fedgd?t)iitdapossiblete design@n Baptidnura’ovidlow foné specified lbvel of eltinats rejegiianaang (3) dher
for each coedonvobitientechnidus ismueh moieorivatieriallyotficientand wet dreimes,a windowipairarictyis ibistan-
al | ocati ons tgHheoptimem to coefficient 0. Its length is fixed equal to its

m ium Bt | et fesids veronpaful tecapapi eonyerts therpmblemef desioning asialysjs-gynthesiponpdgn edirst o
40 coeffi ci elfeshesitar undersipod praklom, efidesigning gpalypisyeply &’!98%’15 If S pEmyny analygis-gnlywindow
nunber of bi 'Pgseane‘h%ﬁP&ﬁ'ﬂgaﬂF"éh‘i‘B"‘QE‘E‘? fh‘E"B‘ea’ |i9? QFWH‘P@’I r W" 'SLSWSE?Q"%{#H‘IE

code words. 'm' " ‘I‘"a
to any Cosge es e:lv lygl:mtllg y ls d é s-
%IS;SI'I gg:l Srsme c'-é mdow s o:é ?‘%ﬁﬂﬁ? th fﬁapp sel vﬂsrl 80% it ?’% ‘ove e

?okn% Sth ptl z i follo
Structure Of 1 i asétsfp%n{mh@ %
and I's ShOW“wih&b hglqﬁe%%n eo% f péints, @et@rﬁﬁn@@ﬂeﬁ a?wn tfeh &‘eﬂ&ﬂ&p
DFT for ek aghr (iR fok i Grid AR r8dpBAsh, QhdR) dedidb whetilef 8 Bbdlhdelthy proo@zELceS l n t A
bl ock-f | oat i Ng-TROmKkIiz&oh b6} kEd dARTrolTResWAER @6find theltdrbet oPdeSited REIBLHVIY FRYGUAEYSST S
and transf or sposseaiirve Bidcspedify &.stafting window sRepec e tagetis@lechiaityl corvé Is,defivied Brpiricaiy fRmen
t hat DFT nonlistenihg tests,Chutitsirate efitrarshidB banid caloff generallydelives the awerisbpeidf ¢ hGian dabaysy-
exponent bi t ehca@®isdic masking covewithipefcfilicgibamt. bits, and 32 bits
f or adapt i4e- bi {Thé $egordisiep geneBites @leef df pavits witjch detinerd trid mualydie windove (Whem the eptimization
4-bit mast er proseptieaing the firstitial wipdawds donstmeted feom tip@igesspesifisd picinifializztiondataAstheprseal
| engt h of al pesepriiousecsuerassive frighwindows srg Faasizysied Riean gpimization tsudins. | n t wo- channel
appl i cati ons w8 eptignzation paytinensintaing a |isd of thprbest yj/4+1 t"ﬂ%ﬂ%ﬁ?&“&“ﬁ?"ﬂﬁhma‘ ViR
preferr ed fo ?WW?%%“WFYJW%E%W’? copems E‘FftSS!ﬁ’FeW? l‘fgg‘ f

ns'ef t 8?“"6’8 ?eéc Bﬁs“’

| phipest g MY “5698?18

e Lo b TR iy
e

Tﬁethl

I s§ace n

nmost critica esurface rocr%ﬁ ‘ﬁ E%';xam
er chann d% g %%]%S%n

exponent s WhEL

codes ar ggsu ubt€ a MaPinGidi Jvnﬁh%%‘ﬁ IntsS 12V D St biRs GéABRRH in¥nd O
pr ot ect a?‘ agéébrtd's@:g aﬁl%znﬁénalsa- ﬁ:&lgb?s)éﬁlf @49@%5%@2:‘2@@9@ ohﬁstsgmm:tgc and must add

to unity with an adjacent window shifted by one-half block length, only the first N/4 points are independent.
This relationship is expressed as:

30



equal |y between the two channels to provide redundant protection for the

mast er exponent (4 bits), protecti ongd ¢@is7isbsest hree nost-significant bits of

transformcoefficient 0, and protection for the nost-significant bit of the

real and imagi nary conpone ef t 1. Of of t he | owest

frequency coefficients is 3\@%’2 éth) i c‘}v@g fgrlwzi%;)gwﬁl ue cy boost

provi ded by st enphasis (see equatl on 4) makes any é ors in code words

10 bel ow 300 HayjekR afafistirdow fuhdtion (etdWRIFEEHR 1, &R | M ZED W NDOW DESI GN An
"opti mum M ndowmefhgwmovae,tgfhansf ormbased digital filter to have the

st eepest tr ansirhd foulthiRRp GetérMinbshd tridl Winddved fredudicySépohsR ¢atlve. The rdpbisdBlirGe may be de-

rej ection. TiainSned ilafy df Severalwayd)Biwaees, theanetiiod Gidheédnid arialdous &fd Swetflequendy!FET spec-

frequency r elsynoanalgzer. Each@biatiof thetedponsi buree isdazulhtadifth thedvarage ofithe ©btiiday-stuam (RMS)

wi ndow f r equefthegorressrpdimsteansfdim cdefcantsobiinedfonahe FAT@E190 bverlapped samplehlotis of asdigi-Cc S

permt a 10 r atized ipputrsignati #he ihput signal iee einusoidwhictsweepsdiirewh & bandzf fiequenties orle) tawsforme

| evel of enceseident ingis, centerer] ahoyt theftrspuepenegientie gnedfalf thia Nyaulst fteguentyo The ampuntief aver-

opti m zat i onfambeiwee sampediacks¥%anal ysi s- s n- thesis wi ndow pair rather than

just an anal ysfe %WPSF %Pﬁmmmfthecoder §‘P§P‘6ﬁ$ ‘WWB@;&H 148 pripg sample

i ved ook I widt %fﬁt“? ttﬁ'?s °ffﬂ 5"‘azr(f'4 2% anq haf pidhis,bandyidth ig
desi gn of® an? ?ﬁ# wegtf "t, i thgagw (oo
descri bed aboy gr?% o SWPI %ccw ??% uehcy
Pov‘ﬁ\_yme r, it if ?); Ffﬂ)ft %%‘:% Sk oéne regélocks swnth

i mum w ndo ndow. numer

Vg B
ophini zatjon g j’ﬁ Rk :Qéas‘i QﬁJy Q¥Yue ?Aﬁﬁé‘ n‘itmk&?és ch. Tib 45 aﬁ’:@ %%m
pairfor use wbdi %9;;B£@I%§£P:{.ﬂ?erénb@5et tlﬁstﬁﬁ 6@@3 foRséSnd . lé:b l

25 rej ecti ogyveCTH3RoBiFieRMSErfor &iculidh ?’Seéx'ﬂre hed each wi ndow has a sh ape
substantially the same as an identically constrained w ndow pair produced

by the convol ution technl que. The opti m zation nethod establishes two
facts: (1 it is po%s,|zble to design an "optimunm’ w ndow for a specified

|l evel of ultinmeg {_E_ctlon and (2) the convolution technique is h nore
conput at i onal I y effii'ent and yet derives a wi ndow pair which is substan-
tially optimum 30 This result is very useful because it converts the

probl em of dk&yni ng anal ysi s- synt hesi s wi ndow pairs into the better
underst o pr obl erthemoditiad RIMS e5i9r val¥ad ysi s-only wi ndows. |f an opti num

anal ysi s-only wihalhgwindowleagf. as t he starting point, the convol ution
technique wll derive a wi ndow pairwhich is substanti allyoptimum 1In
general, the optim zation process idepti-fipes a@r & Pai nt anal ysi s w ndow
whose cor espondi ng frequency reisponie) curve bﬁﬁ fits a target selectivity

curve, ubject to the constraints inposed by t AC transform 35 As
di sgu sed above, ¢ LRASRutddQpbs8 bt pbift | fot Bhed tdaPwihdd@lin iB)Ean@quar e of the analysis
wi ndBw (t he analysl,.épos,ggt;t Sistli Sf Y fdspois in dB){! RiTted by one-hal f bl ock

l'ength and overmhanbdibdWMslorbiverd b a udamtm.@ﬂfisctaed MEHsﬁﬂ! b¥dalidaitid rbdpBnse Vaies atetR-

i nterval .4l NpreQB®iA A G Eritiinih EHsiira s uSeaBPudl R itheMUREHF SFibits rbdUfedtpleprédenttiansisim coef-
process CONSfiGénSis Plopdrivnal tdxhé 10Ydritheh obthe Pesired sighalitdihdideddtibze, (2) generate a set
of poi nts whi ciThelsikth step dedides vetlether t6 continue thw, opiriizaticrOopredessLITHe pRockssicantineas ahtil & has
wi ndow f r om tdneergpdiupanat soltitich@t undif theuaiernf ®nvefgbhcedsedutficientlydowt he tri al w ndow
frequency r espdniies in [dbe It stiow tHezhazacteristit§of severabanalysis wirdoive derivauicby thecerivoluiioriebbuis

r esponse, 4angue gyrtinboimdit@ispt-Ressebwindoys withaliha veluesivithip p pogshetwepnd and 7. See equations
initializati $##hweuahI7 ahovelShefakbleilivsirelen the tradeof{listwepn terple aidransition bagd plleff and the depth
desired sel ee’tsM’P’t"? W*Eﬂﬂu@ﬁﬁ}e ?féfﬂn%'ﬁ%!’%‘é rolleff. Pregsg 's"t'fé‘élp? ¢B. s alinegr PPR‘?@“’“"“W

wi ndow shape® thaf ifdle gf thetransitiondegiop L pwes Frplloft.
i stening, !to eé’ °‘f'°' e"B’F % ??’F s H%REPsT 9 e e@&mt%%b‘?"ﬂﬁ'%
the | ower®s| 8% Bapue[n%resrm?ﬁgﬁ tg%t? %'gtcoustl c masking curve within a

critical band. 45 The second step generates a set of points which
define a trial analysis w ndow. Wen the optim zation process begins, the
firsttrial window is constructed fromthe val ues specified byinitialization
data. As ghe proc- ess continues, successive trial w ndows are constructed
by an optim zation routine. The optim zation routine maintains a |ist of

t he best N14+1 trial w ndows. The bestwindowis thattrial wn-

downwhosef requency response curve confornms nost closelyto the targetresponse
curve. ANewt on- Raphson 60 techni que has _been used al t hough nost any

mul ti di mensi onal optim zation met hod coul®d be used. The basic strategy of

t he Newtonian nethod is to use the N 4+1 best wi ndows to cal cul ate the

sl ope of a surface in an N 4 di nensi onal space and extrapol ate the sl ope of
the surface to its zero crossing. See, for exanple, Press, Nunerical

Reci pes: The Art of Scientific Conputing, New York: Canbridge University
Press, 1986, pp. 254- 59. 55 The thlrd step constructs a trlal

. - . T 1 M



Wil = WN- i - 1] for [err] (29) where Wi] = the analysis w ndow
function value for point i, and 5 EPo4474dB1 the wi ndow | ength. The fourth
step determ nes the trial wi ndow s frequency response curve. The response
curve may bepges ternmned in any of several ways, however, the nethod used
here is analogous to a swept-frequency FFT spec- trum anal yzer. Each

poi ntof the response curve is calculated fromthe average of the

root - mean-square (RMS) of the corresponding transform coefficients obtained
fromthe §#FTof 100 overl apped sanple bl ocks of a digi- 10 tized input
signal. The input siddaster is a sintird whi ch sWesdfsint hr ough aMibiamd of
frequenci es one transfmgm coefekg Ci entexp in W dt h, Nzt er ed aboutgii e
frequency equal to one-half the Nyquistfrequency. The anmpuntof over- |ap
between sanple blocks is 50% _Forexanpl e, one enbodi nentof the codersanples
the inputei gnal at adMERz ¢ BB nt o W98 poi nt sahpl e bl ocks.5 bfe bandwi dt h
of one transform coefficient EXPB44.5 Hz (44.1 kHe / 128), and half of this
bandwi dth is 15 172.27 Hz. Thexbyqui st frequency 3s 22.05 kHz (44.1 kHz 1
2), therefore one-half the Ny%;t. frequency is 1]1.025 kHz. The frequency
response of a trial wndowis constructed fromthe RMS average of responses
to a digifized sinusoidal sigf¥P4which sweeps frof a frequency of 10.85 kHz
(11,025 - 172.26 Hz) to a fregxency of 11.20 kHz £11,025 + 172.26 Hz). The
Ieng%h of the digitized signalgxps one hundred bl ogks of 128 points with a
50% Overl ap, or 6464 points. 20 The fifth step cal culates an error
val\ue for,the trial w ndow response. The error value is calculated as a
nmodi fi ed RVS of the pPE¥RL-by- F&Fht di fP¥rence bet’deen the tri%hitswi ndow
response and the targe respon&Xpgurve. The nodifsaml RVS error cal cul ation
may be expressed as: 25 Expe [err] (30) whgre 30 E = the

nodi fied RVS error value, N :%go wi ndow | engt h, 3[1?”] 95 .

otherwises [err] = cal cul ated ponse at point P¥or the tritSwi ndow (in
dB), and [err] = response at F¥FHt i of the targ®¥tléresponse curve (in-dB).
The nodified RVS error val ue iEXpe | ogarithm cal | y18cal ed neasure because
the response val ues are ex- 4Qxppyessed in dB. Agggarithmc ure is used
because the nunberof bits req ?d to represent transformcoef- ficient Is
propérti chal to the Iogarithm%‘the desired si g’r?'zf?-to-noi se ratio. The
sixth step decides whet her toEX8Htinue the optind”88tion process. The
process continues until It hagxemverged upon a sgkution or until the rate
of convergence is sufficientl pw. Entries in T, Qée [1l show the
characterjstics of several analysis w ndows derived by the convol utio

t echni - que, starting frofRY ser-Bessel w nfs with al phisval ues

W thi n a range between-4-an€- -/---See -equati-onrs-12t hr-ough -17-above.- TheTabl e
IIluStrates the tradepaetif bet wxem the rate of trgngition band rolloff and

t he depth of stopbandoggj ecti ol Ne rate of tra%%' tion band rolloff,
expressedgi n Hertz pe , Is alrnear approximation to the frequency
response curve in the mddle of the transition region Lowerfigures
represent steeper—+eott+eff. The level of ultinmate rejection expressed in dB

{ ﬁpr fesent S t he* rias POAS Oissiéte BRET: rﬁﬂs{oﬁneﬁl’&%uwt@ia@oem&t s@pg%g%%m%%ﬁg ﬂ%gm
e reguenc QEQQ n I e a and.
Tabl es K]/Bﬁ t e?’ g g%ﬁcnaéy I%Bl%gsgcﬁg dgcodeg thererl]ore tRe B B?nfrft (?Fdecﬁfie word for coefficient

M ni mum Exp  S(0) need 1oy pp transmitted opgipred. Nunber s Bi t
Ln 10 VEXPO EXPO 3 bits 0
S bits* EXP1 1 ExRR 2
EXE:;(PS 50 ére@l)aéncy Coefficients for TDAC Coder EXP4

55
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EXP6 6 MEXP1 EXP7 4 bits

7-8 5 bits EXP8 EP 0447 495 B1 9-10 EXP9

11-12 EXP10 - 13-14 4 bits 25 EXP1l
15-16 EXP12 17-18 EXP13 19- 22
3 bits 30 EXP14 23-26
EXP15 27- 30 EXP16 31- 34 EXP17
35-38 35 Master Subband EXPL18 Coefficient Minimum 39-45

2 bits 2@ kHz P19 Exp L Numberé6- 54 Onl y gy 15y EXP20
55-62 40 The TDAC Di screte Sine Tr ansform produces a coeffici ent S(O val ue
of zero for every blIOoCK. This 45 IS known a prirorir by the transform

decoder, therefore the DST exponent and code word for coefficient S(O need
not be transmtted awext ored. Tabl e 4160
Frequencye Coefficients for Tigagy Codegygd 32 BP 0 447 495,BlMaster

Subband Coeffi ci M ni mum 5 Exp
Exp Exp Ln l?%&‘rs VBt Ln vEXS®

4 bits 10 EXPO 2 3 bits 0
11 bits EXP1l EXP3 1 3 9 bits EXP2

2 EXP3 Exps 3 EXP4 4 4 EXP5

5 8 bits EXP

EXP7 . 4 bits q‘)‘f??s 56 bits EXPéQ’“s

9- 10¥EXP9 EXP6 11-12 EXP10 6 13- 14
4 Qits 2§0 EXP? 4 bitsXP11 7-8 6 bits 15-16
EXP12 Ikpd 8 EXP13 910 19-20 21-22
2 bits 30 EXP14 23-26
EXP15 FR%0 ExP16 11-12 31-34 EXP17

35-40 35 * Each transform cod®®itient is a-conpBd% nunber wi4Hs a real and
an imagi nary conponent. The 48&p11 mninum bit 15asagt h val ues shown are for
each conponent The inmagi nary ggpponent of coeffj;ggent 0 is al ways zero.
This is known a prrori by th@élﬁnsform decoder 2Bher efore only the real
conponent of coefficient O n e transmtted {? stored. 45 Table I

| 2122 2 bits
Y %0 EXP14 2326
' EXP15 2730
EXP16 31-34
EXP17 3540
85
k« * Each transform coefficient is a complex number with a real and an imaginary component. The
© minimum bit length values shown are for each component.
** The imaginary component of coefficient 0 is always zero. This is known a priori by the transform
decoder, therefore only the real component of coefficient 0 need be transmitted or stored.
r
Table II
Frequency Coefficients for DFT Coder
50

58
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Frequency Coefficients for DFT Coder 50 55 33 EP0447495B1 Kai ser - Bessel

Transition Band St opband Ul tgmpdse 68 pha Fact or Rol | of f (Hz/ dB)
Rej ection (dB) 5 4 25 -89 5

27.5 -99 6 31 -111
10 ~ Kaiger-Bessel Transition Bar@3 Stopband Ultimate -122
Table 111 Frequency Re $gadPhar apbipkriaideys for DerpeyesbnA® ysis W ndows
20 Cains 1. An encoderforthe high-quality digital encodi ng of w deband
audi o I nformati on conprising Stgnal sanpl es, 25 conprtrstng subband

means (104, 108), includig adaptive W5t allocation nea®® (106), for
defining frequency subbands and for gefierating subband jggf ormation in
response to said signal sag“rpl es, said slubband i n- forma%i on including for
each of said subbands one or nore di gi"tal wor ds, each ofllsaid di gital words
com prigéng an adaptive pobrtion and &3non-adaptive por432on, wherein coding
accuracy of said adaptive portion so Is determ ned by said adaptive
bit allocation nmeans, and formatting nmeans (109) for assenbling digital

i nformation including said subband information into a digital output having
a format suitable for transm ssion or storBayk.Ill2. An encoder according to

claim1 Vherein said subband Means retiichdHesgorddihR@arisigans (103) for gener-
35 ating anal ysi s-w ndow wei ght gd_sij I sagpl e bl ocks by wei ghting

bl ocks of said signal sanples with a rgﬁgg{)g?ags% 48 and wherein said
subbdnd means generates sai d subband information by applying a discrete

t r'ansf or mppto said anal ysis-w ndow wei ghted signal sanple blocks. 3. An
encoder according to claim1l or2 wherein said subband neans (104, 108)

conpri ses figjafaks bank nmeans 40 (104), and wherein coding accuracy of
sai d non-adaptive portion is determ ned on the basis of a conpar- ison of a
represent at i 1,e AnfeBchder R the higts Al Sgifalncadmy 6F widebdn@ sudidarifdematid A binpfisiig s A Samples,
subband te a pspmprising coustic masking threshold representative of each
subband produced bsulbasi meshe(104 1e8),dncluding/aaptiva bit allocatidyamsinoft 08),Jorsiefining SrequéncyAn
encoder accor disabpands apd for gandratinig svtbany igforprgticnliroraspouseita saidrsigsdl sangpleshsaidshkbant in-
havi ng a rel at iformatjonliriclytingfer eatheaf sdid subkandsmne prrreqyedigitel werds rathoafsaitdigitalpwokds com-
tone or noi se bpDg 4n§dqpéikeeqqrtia@andegpre@epttvamrtioe- wWhereipgeadingageuray ¢fgid adaptive gertionc y
subbands *nd a ipdsjesmiperhysaid peartiva Sl pligeptioneasmdndl having a rel atively | ow

sel ectivity for frdymatieg maans(d9%) iy sssembliagdigityldpforgation ipluding;said sybheng infasmation infe
as represent at i A48itgoutputdeving s formatsuifaRla for fransmisgiongs storagey phands. 50 5. An
encoder accog di Gt Aeidtdilghs JUIR | GhdbeisdRAYGIARRFHS fukt eﬁ@h&e@%es (RR{10Y gdndrO"
a single 3%0!’16 %ind’%ﬁﬁshi‘ﬁ@iﬁé 8«% ﬁtgtgsi&l | S3RHIE Blodkd b {ingilo fda sfg éé?n with an
representative JnQlsiSkitionshd wibrbil sdld SBank hidhicyeetatdsHad Sutibbndd tiondy apiyi 2

kHz{ and a psychfiRfeUmhdrsrmidsuli aRdysisiwiew abightéddigna sirhdldbi®id. one or very narrow
band”of noise at about 4 kHz is taken as representative for subbands above

about 2 kHz. 3.55Anen@derApconiing toatiaim tar @ whetgimsgidtsubbeddameamsd 1044108)spmpisest filterdank means
codi ng acgur acy(1e#), andwhereinmnadingiaseiracy of spid nan-adaptivesportion isdetermineth on the basis ol arowpant
bits used to rdpanesarepiseantativedreaipneytesporse fianpaid fer bask means for pash sybhendrieiabayehet-
bits required tWusisyBaskngueshpld reptesaptays of each SRbPRNYProdused &y 7 Finglsdtopass aypry nREow
representative 98998 ousti c masking thresh- 34 EP 0 447 495 Bl

Kai ser - Bess eg B) An'dnB0d8/ atcéo% éﬁf whereén sycrbBRAN Haskhd thilBiofd naVilAeidi&] fgh se-
bi

Rol | of f (#iz/ lectivity for frequenci tHa hal tone or noise band is taken as representative of masking in
lower frequency subbands and a psychoacoustic masking threshold having a relatively low selectivity for
frequencies below the masking tone or noise band is taken as representative of masking in higher fre-
quency subbands.

An encoder according to claim 4 wherein a psychoacoustic masking threshold for a single tone or very
narrow band of noise at about 1 kHz s taken as representative for subbands within the frequency range
of about 500 Hz to 2 kHz and a psychoacoustic masking threshold for a single tone or very narrow band
of noise at about 4 kHz is taken as representative for subbands above about 2 kHz.

8 6. Anencoderaccording to claim 3, 4, or 5 wherein coding accuracy of said non-adaptive portion is set such

that the number of bits used to represent said non-adaptive portion is less than the number of bits required
o have substantially no quantizing noise in excess of the representative psychoacoustic masking thresh-
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54 25 EP 0447 495 B9 O 27.5
-99 6 31 -111 10

7 : 33 -122 Table 111 15 Frequency
Response Characteri sti cKaifepBesidr i veTtandifiod Bads W ndo\StopBddd Cidthatss 1. An
encoder forthe hi gh-qual jsi gt al I of wi debgnd audig i nformation
conpri sing signal sanpl Jgig)ia gASC% %ﬁﬁn%ﬁds?‘lﬁ%g subban ewz‘fﬁgdésloa 108),

i ncl udi ng sadapti ve bi t—artrocatiom reans—(106)—for—def+rnirg—F+equency
subbands and for generating subband infasrmation in respogse to said signal
sanpl es, said subband in- formation ingydi ng for each of_ said subbands one
or nore digital words, each of said digi'tal words com p'|9?si ng an adaptive
portion and a non-adaptive 5porti on, wheétein coding accurddy of said
adaptive mortion 30 i g determ ned sy said adaptive .fppt allocation
nmeans, and formatting neans (109) for assenbling digital information

i ncl udi ng said subband information into a digital output having a format
suitable for transm ssion or storage. 2. An encoder according to claiml
wher ei n said subband neans further conprisegppg@ns (103) for gener- 35
ating anafysi s-w ndow wei ght ed si gnlgl sanpl e bl g:gks by wei ghting bl ocks of
said signal sanples with an anal ysi SR ORPOBR ?’%‘Fﬁ sai d subband neans
gengrates said subband | nfornmation byordpspediAnglysis Windawset e transformto said
ana,l.‘.ys'i s-w ndow wei ght ed signal sanple blocks. 3. An encoderaccording to
claimi1 0£02 wherein said subband nmeans (104, 108) conprises filter bank
nmeans 40 (104), and wherein codi ng accuracy of said non-adaptive
portion is d ined on the basis of a conpar- ison of ‘a representative
frequency response for said filter bank nmeans for each subband to a
psychoa- cousti g, dmRsdi ATA: : resent.ative af. each subband produced
by a singhe t§ 0 négn%i@}@'g?i%grﬁ%’@)ﬁgﬁﬁ’%@% °ﬁ‘6'?esb8'.'deaﬂ§° '"%Ta m"ﬁﬁ"'%’ﬁ@%ﬂ@!”&amples!
according to clal M supblig idhrd (mmax)ciaa@a%%&épweﬂ% dhidg gmféﬁgﬁ#ogd{ﬁxgn%ugnw
relatively hi ghsBands ﬁﬁtfbr‘ébﬁeYatiﬂd)iublﬁarn@Hféﬁﬁh@ibr?‘lﬁ r nQé/\fotsﬂ:?si E ﬁglgs, 4'SubBand in-

noi se band i s t RkfiforfiRchidg fdp 8RR bfsaid LbbaHds BRI mB dlgital WEAE Each b ftal words com-
subbands and a pRingBORBAINE bdrlionARGroABddpieParbH, dhdiatY bddflg eclirilyF ali%! yp"éﬁ ktion
selléct i vi soy f or isketetnined by i dagdtieyvitallRatioh fléimddangone or noi se band 1s taken

as representative obmmttinnsdhs (109)3rgRmbling Gigitafinm@NonneRBIAGShR subtfand iRformAfon into
encoder accor di adgitaboutputhaningla falvet fitableFordayaiinns olsiddgs. Maski ng t hreshol d for
a single tonge or ve% narrow band of noise at about 1 kHz is taken as
represent at i fe AbEnceinisaerdies taplpim hwhergia sqid whbrad mpans frther compristaiueans(1LB) fapgener- 2
kHz and a®psychBa8arhEEwindgnewaightsd signabaample dlogks by welghtingfllasks o prid ignahsampleswith e w
bang" of noi se ag."i ?)t‘ﬁ'f‘d‘f’lf" K’ﬁz"”, eteinysaid syppband means gengrtes, #qid subliapd informatiembyearalog/e -
about 2 kHz. 55°°cres taRFomHR FLanalyRiwipdpwgiabted signgl sample Blocksr 5 wherein codi ng
accuracy of gai ghhedierdaddilgSoidiR i bioWerbii sadfdubbaHEHechd@ba, 1d3Fcol r%@?trilgibaf'i( Lsans
used to r ,@pr esen_b4),saaudhéaafpmaﬂ@&wrycﬂyo&%hb@&ab@ef&%_afﬂémifja%f gﬁg P! oorﬁm':g 2
required 10 havionsdt @ sdpBénitatld feqéhcPidsahdeddrdgid A Bénk mdarftéreach sBbbahd ¥f a ﬁfryéhoa-
Ol (-]

representative @astiel@siomitbinid Bfbénivd it ehlRubbat produbdd by a4fidie e rrow -
An encoder accobadidofgob® cl ai m 6 wherein the nunber of bits used to

represent said non-adaptive portion is tw fewer than the amount required
to have substandn eRpqder aseprdingdeniain 8 whereind sgchoacoestic waskinghrestivii havigw agelatiely high se-
sentative psyck{B‘é’t‘f’HJ t'feguenEiendelqy thermaskinadpne. or oise/kandd talsefieas representativane maskingrvy
one of claims 1°¥ '8?5?&"?"%(?!19? 147 Psyshepoustinnasking thipehelttieving  relativelidow selestivisiton d
is expressed in" %F%‘Eﬁib R BEERY IoR? orngERPare ijrkea Py gPrassatative ofmeskingiarmigherdeas
and a subband eXSUXEWPA%Each of said digital words representing a mantissa
wherei n t9e godid\Gesieratbatit B et whefdfh 'c\ﬁsac&%{i{ h&R: i\%reshold  SeindB35d o thr? "
o' 60t Ve oxBoNaHbs VAo ot ) ey el resoit %hg"gffsmjazsg:e
of. the subband &@¥REMVO0Hz to® kKHABNEIHERAScoREERENhd ErebidIdEHS sﬂ&@toﬂz orQlLrg EPow'band
through 7 wher edf foiseait Sbofit KPR RAake MAHEFIBhtHVe FoP SubBdnbis sHARRABHS k= €XPressed 1 n
bl ock-fl oati ng-point form conprising one or nore manti ssas for each
subband, 5§ s8tb bAnrefcoder according to claim 3, 4, or 5 wherein coding accuracy of said non-adaptive portion is set such

that the number of bits used to represent said non-adaptive portion is less than the number of bits required

to have substantially no quantizing noise in excess of the representative psychoacoustic masking thresh-
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15 exponent for each subband, and a master exponent for a set of
subbands, whereby the range of subbanalocmmumt val ues is extended, each of
sai d dlgltal words representing a manti ssa wherein the coding ac- curacy_of
sai d adaptive pggtion is based on an effective exponent value, said
effective exponent value equal to the value represented by the subband
exponent i n T.onAsi eneddecacondirigho didia 6 MAEEIR tha hithbeRar SksUsedty repidSABLdid nor Bdapth® porfish

encoder accor di intvotfeventign tha emaint reuired® havetshbstiiglly fb qualtRing hdlselinlekos8 BRthé\efie-
subband i af or negentgtive penchoacastisanaskingghrésholdn i nt erval of said audi o

I nformation ﬁon tltut es a subband I nformati on bl ock, said subband neans
further conp )g eﬁ aé%ﬁ"??fﬁ?i"ﬁ%% igh 7 veerpinsqisubbaad iyfprmationsor eath suhbeid
subband repr ese F sz o b'% W %i'ﬂ%rr’?"ﬁfw Rriging ‘Pﬂed’&R‘°’e§&Ft&SM69 isykbang exponent,
al | ocati on meang a% "t! ' :gee on‘:e T 'afgleﬁse F’ﬁ'E thsjce gngea%ﬁa?'@ﬁqaaqwem-%
of a firs® grougogt, SuD nheelje s "Qereé“"t"ﬁ'gf’a uprequal to the ypfite ¢f hejsuhbands

0SS
said allocating contl nui ng until a maxi num nunber of bits has been

al | ocat ed t 09.eakHenctidertab@rdihig & dnpbne SRt Qhrosl7 Undrbik Sifid sgsb%uqnf&ina%%? ?Mﬁbaﬂé
until the nunbesexpfesdat indloaciRating\bodtorilcbiRsiRig she @FHGHE RarBbsastoréaitisubiand la 3Lt
nunber of  adaptexpabnyt fabdch eubbara) sad binbster expaflentior ket df SUbbahkid, Whekbty B8 rdbgb &F sGBBaﬁdh e

digital words cfpmesteaumsds ayteades, eath & sdiDdighelo ORI edpreaéhiting dvnat@issa whstbin tHe @6tihg!ab-
whi ch each of tdumcyléfgaid adapiivepdsioniab@edaean dffettios aipednisaluél so sifeEtiveg eRpoibHe Valef

bi tir each of téqual B0he value gapteisented Dy the sehbanil expment th cginingtiorodiththddasoeidfed master ex-
cons Ttuting orRé’"%bband of a pair of subbands adjoining one another, said

al I\e¢ atlrmc el'J“I:E %’ the nmfg rrumnu er of bts has been aIIoca ed

to each of t tP"?q"re

nunber of bits "'"ter Al St' ["‘&‘os
of adapti vel y Bﬁ‘ k < gda eb nd re'atbge 'l’nes °é’8'gL‘faﬁ'bs“F’r€? Teﬁﬁ"?ﬁ"ffﬁ'"
wherei n sai d neans n{eg,gsa

ol s 3 ke }Réab% BTN peC Tl
group of 2Bubbanggrgfle &é&cﬁl@a‘ﬁ hrtg%oﬁtﬂm %;L oy th:t[?ich
subbands on t hand digitaifwoRid YRR Yirsbdrél oG 1%& &ﬁh@ﬁ‘ﬁnbéﬂ 9&3 é%ii/e %n SHC Ef !
words of all adixedesd ﬂ%lﬁwmmaﬁﬂlﬁlpﬁlo&m its,GHYENCY SI : coder
according to cl ai mniensdor alldcating bitdi€the GiGiEDFdrdsioN&lseddia gfoud &F rsuHBQrﬁlb‘ gdch de&lﬁ]ﬁg a sub-
nunber of bits taokdipwhidiDeach of the digitailwerda hive Gaénellocaed Seid BSdnRsh mimBirloPbitsVAEIISE the
unti t hé? nunbewubtmhdstif said sedend tgrour biysulitiahds CalisetirRCpHa bubbsndiofla pdinde §uban@s! BdjéiringOf
adapti vel y al | coasrotiies sdid aligeatiig:ontiningwmtitttemaxiraunronuchbergf bils hasbeenldcaddd t6éath 6
10 t hrough 12 ithe digialiwords pfisaid sagpndigraub efiswhbgnds or W@tiMifeawpban ofbiss allaptelyaliofated equals
establishing t meweedaﬁ'ﬁ!/'emfeﬁwgyrqf edﬁellvelmfaﬂoe%teﬂlﬁ bitsbband represent ed | n a

subband igpfo ma’{ Jshes sald re atlve ene

based upon th Cﬂgﬁe ;:5;365’ %TJE %ﬁ;ﬁél megns J?)E"ge‘iﬂ%l}a ;t:gdg;iﬂpgm
13 rein sai

sub‘ggﬁd represente |n a su orrra |on °5'f"83‘l'? AR RN 'HE’VT'

ascert ai ni ngiz ha ﬁé&d&%&@ﬁgw @@ér 1Y ArM& c%prfsnh@m@éﬁbhﬁﬁﬁhc\”& tHe rﬂurﬁ&%ﬁlt@éﬂaﬁ-h e

maxi mum S0 tivel§ allodtted\tadelsetsd a.gﬁrmmhmdmelaum&asﬁ‘bltmsﬂva?alobdibd(‘e‘am SaR liminda
W th its associnanbaotddbiedly alecaallpbient val ue, and neans for assigning a

| evel nunber to each of all subbands represented in a subband information
bl ock, said 1% I°"?Pd?ﬂ?é?° dany eee of gpigrs A@taronghni2rineombination with ¢laim §lof whereiridaid
to each di gi talmﬂﬁgﬁ’ T Bis E’E‘b‘“b lafivecenergiclieye] ¢f gch| subars represented infasukbarddnfraetione n
the ascerffai ned'%S¥ F3aRIsheAsald riad R PY VR Pashd urcR the &ffactiversxpnaent xalenent vaI ue

di t e I e al I ative ene) eac
A e it K e

any one of claims ImehféHaSartdhfin febtle é@bﬁin vﬁﬁé‘&ﬂﬁe'sﬂ&am cbntathtne maxlmu
represents 35 lofthe vdlids Reprbbehted Bpeddi marisda ifbotbihation W:Qa&é%c.&éd SRENe Exporle Wlaiuo,
segnents, a firaaé segment representing the digital word' s m ninum reng Ih '
bei ng conposed of mehisX@dssituiielevedhuntbeits eath of aft subB&IAE R RBHEE Mla.subbbndikfSishatith:
of varying bit boekgsihieebmpbsreduadio said mpxkiinue hymbed df Biesalidtablb toeachigital Ward réiced
encoder for t heythegisolgiesdluetoftheldiffarénas bebreenitie weger&fnewfé&baé)dor&m&hlmganathd bffoctive
i nf or mat son haexpagenivalueserreseringding tn the sybbandday arbictoalevalid ta e assigrigd biutin mgbasEE8Sighing
(101, 2201) for‘a'@a‘rﬁﬁmt"?ﬁ&swﬁ@ﬁmnt i zing said wi deband anal og audi o

I nformation | ocks, said signal sanp

bl ocks have 1 ¢hehslargaRg %éﬂmf@ﬂgc“ﬁ'waﬁpfgwaﬁawhwwgfor@%rt'wsafaerémremts
enough so that an encodel decode system e{ﬁaoyl ng the encoder is usable for
real - 10 time aural feedback to a h n operator, analysis-w ndow

means (103,2203) for nodul ating each signal sanple m” n m i ng
funo- tion, neans (104, 2204) for generating freque “mmﬁ"mu L
coefficients in response to analy-




si s-wi ndow wei ghted time-domai n signal sanple blocks, said neans for
generating frequency-domain 15 Ep ousyfs0s 1 coef ficients conprises nmeans
for applying a discrete transformfunction to the anal ysi s-w ndow wei ght ed

ti me-donain si 0 :
bb08) s el o n?ﬁ%ﬁgﬁ% mﬁfﬁstwﬂ@é’ﬂlﬂ%ﬁs%ﬁ%@% e ﬁ g{ma wc?}ﬂssmulggth
each frequency- ggpab&fga@myqng&t Pl 1 cl ent andsf orgrou pl hg suc

trans- formcoefficients into subbands, and 20 fornattl ng means
(109, 2209) f 18 Anepexdiyiforthg highquatiy digitsl émdﬁgpf\qmaﬁdamab ol infpFreatipretvihg £4hoit §ig-m
coeffici ents i matprepaghitior defely, comprising havi ng a format suitable for

transm ssion or st @reagd10112201)fonsamplingched quactizing edidwjdebandanaleg rudi6 infoimaatien info Sime-d
anal ysi s- wi ndoworaiafignd sagmle bipgigsaidsigng) snapissblackehaymetimg pesipdreslting ive sighal aropa-
anal ysi s- synt hed@fien dgfeyghorepeypl so thag an W%Méﬁv#ea?e"tph&nmﬁhghrwq@aismsgpledvrgw—al
encodi ng ®f wi dE5ZHE! fegdarck i aflyARMOREoBr mat i on conpri si ng neans (101, 2201)
f or sanpl i ng and quéﬂ?"fs?l K mpaps W%@%’é}fﬁf"&ﬁ‘aﬂt'ﬂ%"a& ngl spARiehlack withsyejghting func-

time- domain SI af ndow ans 103 2203) for
nodul ati ng eac i rI1s nﬁ? ‘1"0 ??ff ispys in m”‘%‘?d’r‘?“""y‘
wh 9 d k&s- fB welgfte omaln si %l sa c ) sa| %{'ﬁratmg frequency-domain
erein s g—' W&t halldtor!dGhr lc%'ﬂﬁ migise s e Bcéi furiction o the analysis-window
anal ysi s-'Synt heg tem"gg@a%a ?l generating

frequency dorrai trnan.aw. eabsaa ﬁarmamsas (mosr %Qjmﬁn& etnel,.vé.ma&.a nidahé! P, 5

th ed ti me- 48} oRquahtitingbach AddALHRy &nsf&ﬁl'c fidient hnd P4 rouging' §h‘& dahtfed trans-
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ness of transit! "and rol | off agai nst depth of stopband rejection in the

[ LLer o a6h chdesbiiae a0l b i
e of el S %‘Q‘g I i
Dol ph- Cheby she Vo fostauito tHa FrelleRYAdRai ﬁéds%ﬁﬁj f Bﬂht Inr}b fdah ’F g fiain Ali-
cogf ficients usdsingchdiBlafitmtdechmqulld vite efﬁ@al&rﬁ ared % 5 sfq witdow havi

10 | |

hi gh<qual ity I eqalaeaiéue G théVandd offolrdrbugh dveRded wi deband au
wheeti n tpe information was digitally encoded by an encoder that generat es

anal ysi s- wi n¥fovh desedghaccetdinginlaien 59l ap &k shedsn said meandoipr apelyigdéri disgrelsl tastermdiinction
audi 0 i nf or mat i 39pliesgifyetss Diggrete Fourier Fransfors iand wheretd 641 windowvs @y derigaifiomaeiser-Bessel
frequency- do rrd’i’"ﬁ‘°!"|h§!‘i'f§fab plpfaciglue efiinctherenge %Weapﬁ?fyrwgth@wvhmar d transformto

d | ht d t f
SO AL &f““f* ‘9“' %Hfjﬁygoag i %E e ﬁfhzar?S Or"é'ub
m sSi on or St rigdy ha%s)are%rdsgefa hﬁ'é ; §bﬁ :

recei ving sai d fkOdsts sm 6?irag it Gdper o Lol 1?3&5 ECEZ) °fa°n'erat| ng

mai n transformcoeff|C|ents t ere rom mnmeans
timre-domai n 84 ghdecodesatpdringtb ciainS4 wnerélesqiumeeoftaﬁalﬁaWdé\@GWes&ﬁJ KifideCBbssel and .
f r detiency® donmi DiphiChetsbler Windmafahd ihdows Serloyd fedarinjte Frgulse Tille d66rFiGiehts s Sre Parks-
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66. Adecoder aciebandpinipaeerdicinfermation.guipy Erpra said timerdemaip signd! astpytadans; (2217 wheeein said
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nonadapti ve codla% accuracy is set less than the correspondlng subband

f&

val ue, and neans formation in
M o Gt L e e i o
claim 23 or 56 wherein A and are equal . PatentansprU|c e

Codi er er fgir 068 Adpctrigusdcordiog bwlamd%gﬂbaln&a@ﬁlder&“ 4uBighnd MBanSigerdatesahia sulwekd siyhal
ent hal t ender brsempléschydppjina/u-inversefiltefbenirta saidderived shiasidnformaiinn) 4nd Wereih the kcoding
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reI ati ven End& Jlecpsierymch eineim ddcAnsBiche 43 bie45 ieVdrisndungraitAnspepehiae Dded 42)Béi dém die Mittel

ormttelt. 35 zarErmitivnaxdpsrelativaniFnskgiensoelibded B einkraabgeleiteied Taibavidinfainatiotsblock repré-

Ermittlung des sPEﬂeﬁ%ﬂT?@ﬁ“d&ﬂéﬁ"gﬂ'@mﬁemlel}esdetsfdﬂtﬁa@é deeeffeliivgebaprieatemrerts ermittelt.

Tei | band-g, nf TRL ck regr asentj " Ezn Te| bandes unfassen Mttel zur

Ermittlung | e(% .}éﬁp a?ﬁge'af' en Boeraigeagels jgdes inpinem
etrts

Maxi num der von ? cé‘éng sg:en Egaﬁrerg zygeh6r i gen
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ST e e R T e Bt
die In eimem abgsl gjitel itﬁk%m&%‘dﬁﬁ&%ehﬂﬂlgﬁfm Re & {b%PJeﬁ‘%";% difehla a Jlé?—

wobei di e Stuf aggeielibadl-RiohhhticRblodkBedrikBritRA sifd) .d.¥ 8fdreRtahiyidich aleft

Di gi tal wort zuweh i, disjedenMSigitalwbie Qieisbbist O8kindeE Gh UsnVbEdIutBEH déPb Peh@ﬂischen

zwi schen dem erdsmtehmdtéltmfeitirammaﬁmerﬁaépomh@ﬂm% EXgdflertdWeredntsplobheri®dbm Teil-

Exponent enwer t bamd, g@n eic Regetizueiowisdreist] wobbigetdch inl Reen Fall EIROS LferzdM WSRESRMul Hige-

wobei Jedf)ch i rwidgen wigin Fal | ei ne Stufenzahl kleiner als null zuge- 45

wi esen wird. 41. Decodernach ei nem der Anspr Cche 34 bi s47, beidemdie

Def or mat i er Utfydifegdegacheinemperansacigheapisne, b%‘i’"[‘ diReformtierupgemyttatii12Kiedsn digitaleiVort

rekonstruiert, M RAY '%F §§ PrEqpptruieyy E'"%ﬁ‘ érs'i%l‘ ﬁ?ﬂ'i’iff“’r dasglie Maimaliings des digitalen

WOrts r e% asent "I‘ en alls vo?{: J gusgfnﬁ f-s f vog\ Esdqqfan‘m?ﬁsﬁt,tugd einem zweiten Seg-
A1t yadigrgnden Bitlange, dag sichiaus adaptiv zugewiessnpnBits zusammen-

zusammenset zt , {;_
varl i erenden Blt |nge das sich aus adaptiv zugew esenen Bits zusammen-

setzt. 49. Dacopebderiur RiRRduaiEAldnRRbrodiRion GG SdidHdrbiRitbaRdighl drdlogdr RbHidHKdrfAtion, bei
brei t bandi ger ajemldrysratibh Mitelk enesdodiomnrs diaRdl cédRiwlide, db eqaf&ﬁii.daeu Plitbér&icHs-si-
ei nes Co@s er er gnalatgastwaktblsaeh abiabtetdd §lantisBRSjeddh bt st ePIBEK diiémAldalysefenster mit einer
Zei t ber ebchs- SiGewishtungsfunktiogmadulidnt alsAnteart dof diehsiegineiAnalyéefhstergewichiadh Zefibendichs-

j eden Abt ast werSidobleigastwentbidtkn dineqdenabeyeichb-Frastf@mativhdkofizisaten EeasugthjedsngEréqushzbe-0 N
modul i ert, al s reighsvlransforpationsiioeffizi¢ntengigriohipmigdupstisied orsttidiese qyentisiedtdndtadsformations-
Zei t ber ei chs- Si gnhal abt ast wert bl ocke

Frequenzber ei chs- Transf or mat i onskoef fi zi hten er zeugt, | eden Frequenzbe-

rei chs- Transf ormati onskoef fi zi enten ungl ei chf orm g | ese
quantisierten Transformations- 49 | 111C 1111111 11 mﬁllm I“IF"IIH] EP O
447 495 Bl koeffizienten in Teil bander gruppiert, e tungl es ch ormg
quantisierten und gruppierten Transforna- ti onskoeff| zienten zu ei nem

d| g| tal en Ausgan955| gnal mt ei nem zur Cbert ragung odor Speicherung go-

e e o .. Y




Def ormati erungsmttel (112,2212), die das digitale Ausgangssignal erhalten,
um daraus die quan- 5 tisierteepdasruesptr nati onskoeffi zi enten
abzul eiten, Linearisierungsmttel (113, 2213) zur Rekonstruktion

decodi erter Fr aguiemfifiefiinael braphd fHade uhid dnfiiefD G ransforma-
d f t t ( Il I ’
geormt oo kLol vt Ao i et St e ey

ale Antwort auf di @echfmgjerashRee12/2912) dRRss &gﬁtaakus?é]ﬁkéﬂﬁélfeh%mmraumbﬁlan-
die Mtteé inveiserenOhamsfamtiaBonsidbffiieitenzbzgereren d In dem

Codi erer zur Er zeugdinagisengshiter[uanzis)ze Rdrensthildosdetddertn Festt érRBddidné TR SHa-
auf wei sen, wobdionshpatfizEpieh busrden ddfismatyried, edateizbibmiy jubdtiSiedtcd TRinSFerméMinskaerfikiehtn,
auf wei sen, die in &Mitteb{11422¥hiw Brzedtusgfon ZeitheteicheSigratabtestiertbibiien kild Antwge aufgie

i st, damt ein fieaHenzeericheTrapsionmationskprftiaien(@o.dvobei diddMittetlinesrse \Dbarakiersifhen 2 jaen der
Echt zei t -1M6r r udMiteh inslemRodistsr Br Fezayavamdss FiteivenzbarechreTranstormationsiwefiidlenten augwaisen,
wobei die M ttéyops GP Zeiibersichssignalpbtaslymritiicke ejes Zeiteariade Sutymisen i inleinar Signelderchigufim
Anwenden ei ner Eﬁ(? nd' 'f“ﬁ@eé‘t'ge'ﬁ depit 76 198t Recpdes pigsetzpagles CodieriDagoriersyntentilreingi o
Frequenzberei c ?Pﬁ A K‘S‘@f‘\e{‘sﬂ"@?ﬂ"&?e’(ﬁﬁf‘&‘@éi’f’a’ ist, wobei die Mittel zur Erzeu-

Synt hesef 9 nst e rfql!ﬁ}ﬁ ‘f° re Ar@lre lé?l' mversenn diskreten Transformations-
Zei t ber ei'chs- Si gna? F a£’5T(I,[zu ﬁ m&éﬁe flgfngllaﬂ:bastwertblécke zur
Quant i si er ungsfighl, lian ler Wfihrend des
Codi er/ Decodi erd?:'&ﬂﬁlf'e% Iﬁ ﬁ’ ét ﬁ tgl ?aft”r\éu w Is etart
Ei gerischaf t en euaﬁué%lps&ukt .hd&mmn e a&me%& R dardn b bind Hinbarte

Antwert  ges AnadighaigltanedrtBibske BbenappR bl alliiert WM, ZV\EI enac

Si gnal abt ast wer t bl GgkabietRObbriPRings AddiertrgHntel (1Yﬂeﬁﬂ%rAufhebun der Gewlchtung effekte
Si gnal bl ock- Cbelet AapssngsterAGldider Sym@ssalehdtdtittbl kdwiedsgbRihnuh bindhdigALIHAN RESFEsen-
Gewi cht ungsef f aitios debeitvendicisphagaier - und der Synthesefenstermttel zur
W eder gewi nnung ei Zeitbeabichisigadidusjaadsinittal (F&apzzaz)emums&&mr@ de<ififtalen Zeitbereichssignals in
Zei t ber eizhssi gnalbge,Foumd Zei t ber ei chssi gnal ausgangsmittel (117, 2217) zur
Unrset zung des di gital en Zeitberel chesignals in 25 anal oge Form 50.
Decoder nach®A TIRCASPriRhid9, beidprm das Anplyseipasiar widdeeSyniiprefensier ein Analyse-Synthese-
Synt hesef enst er' © W%ﬂh‘f'ﬁf?ée"synt hese- Fensterpaar unfassen. 51. Decoder fur

hoc hg%ilal 81 BekdifBr fRERS &‘éh&ﬁ&lkﬁ% Igép%al@!)n & I'c%n rfef brg{bgﬁdli gl ?Rud% |o ,
i nf OF mat | QgideRQle IifGFRALh Mittk!S Bifds TRk d &g édu 5£§u

codl ert wurde, gifblastastvertbibskenFHidsRfund YushidriDEdeR AEHSwertBlodd}

abtastet und quRenGewidnfhgsiunkiRf iddubr, 3 WOt Blr@Gtenkm Aﬁélﬁ@f@ﬁs&l?e&vmﬁ %ﬁﬁe?aﬁch@ t
ei - ner Gew chtsigngastastiertbidike IFasliiérizBidichs-IhahstdvibtioRdikberfidibnteR &rzeB4tNR8n Frequenzbe-
Anal ysef ggst er reehaiTednsfarinatiodskobfiifdntingidBhforiviggoaitisiétt vaa v iqhdnti f Transformationsko-
Fr eq ue nzber ei cleffiziEntemnfTeilbémier gragpletaint diziuagiichrormiy d@iHerted Grdapupbiesd TRiAZawati-35
rei chs- Tr ansf oronsleéfizieten el éineni digittlen Auggangssighadmiteigentaueiitieitagung bden Spbictiértiyeeig-
guamn | si ert en TeignEdrpatrasammassdetst, umfassendzi ent en in Tei | bander gruppiert, und
di e ungl ei chf 6r mi g Deteematieryngemittel {112R212)r dip gsaditee Adsgengssignalreerpfangen, um daraus die
onskoef f ii ent éi‘larg'ﬁle@i“ﬂ'@ﬁﬁfﬂm opskpefficienten gbaulgitesi gnal nit ei nem zur
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i st, Signal bl ock- Qoerl appungs- Addi erungsm ttel (116, 2216) zur Aufhebung
der GeW| chtungseffekte 55 derAnaI ysefenster- und der
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EP,0 447 495 Bl 52. Decoder nach Anspruch 50 oder 51, bei demdie Mttel
zum Anwenden ei ner inversen diskret eapimssi ormat i onsf unkti on abwechsel nd
ei ne inverse di skrete Cosinus-Tr ansformat | onsfunkti on und ei ne inverse

di skrete Si ngs-Jdoadas hidh Ridoh@NST 4 d ﬂ a
Fi equenzber el ¢ ey b ek S Qﬁi, i RNty .i?we"““ o ﬂfﬁil".ﬁ?i
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bei demdie Mttel zum Anwenden ‘ei ner di skreten Transtormations- funktlon
ei ne i nver se5%i Reepder vacicdnspiue S0Pderdt oeirdemidie dittehawsAneienden elmed dilgedtencieamsfokimations-
Fenst er von si neMikKen eine derseatiskiote|Foyrien Transformition asiversies, A Hetdeinglie Fenster Be pipent Kal-
von anderthal b ﬂﬁl’ Besggl-Epnsiepybsinan Alrhayyertdm Bergicinvpn amisgteaichis diej ebgelaitat indich 50
oder 51, ’Bel tee-ese arab | ei tet .ist vonim
sentlichen i rgegg §nappf %ﬁfl 5?11{(% g:r vig Analyg ensje ﬂg?aél‘:ﬂ)gelﬂﬁe stat;
Gestal tung el negy |||b |@5 E eﬂ‘é"l’\@g E‘Rb%j % ] séht g%e lgﬁ'on
basi er enden di GbrdsalleR BufwbibdnSlow QPARGIE il a%k!); ‘ﬁ‘f Sfband-
auf vei sen, sowlnmmkﬁgm&Mtemeﬁim@au%mﬁ Rl t eS ergangs e

gegen di e Sperrband- 1 unterdrrckung i n der Fllterkennllnle
auszuhandel n%5. S¥ecodeenashl Ansprisit B4, AsisdemudidKiBste vireAnalyssanste® did IGicse£Ba468M und Dolph-
Anal ysef enst er rhgbyshedienstar s@vis Eglster entigiitDiié piter \Ehehyual der- Faeedicerellahawdtidde von
Fenst’er ent hal t"'cht!?'@fsmﬂ'éltemﬂmmab@fledﬁwum ks-Mcd el | an- Met hode von

ni (,\h-t’rek%mg/eerb ter oef | | er ten ab eI eltet wurden. 20 5. Decoder zur

hoch qu alitat?® q Ijzr 5 1 I |v ktl terbreltbandlgerAudlomformatlon, bei dem die
vo el em dle f I ) I t

R g?b‘ % en B. 5 ﬁ gﬁf"a R

wert bl ocke dur th Etﬁr bYcB gelnelr y t ns rmatlgf z|en emel:ntualys e.:_\shergz:

Audi oi nf @ nat i q&uaﬂskoeﬁlziéﬁl& gﬁélen ggyg f; %‘;} '?fg:' n

ei ner Vor war t St IgaBigefth Fétira tQ'Bdléano | or Bbdo d&'uﬁ\{% na Pl ol e Ten

Abt ast wer t bl ocke FirfkeRsORERkalit2, bbANaE Qk BBitAcN Eibd d
di e Transfor- %enzbemnch%?&ﬂnﬁibﬁﬁééfhﬁ%ﬂtamaﬁlﬁéﬁ efﬁégﬁ Iglaﬁnﬁghgéa i cafitfihe #

Ausgangssi gnal mi t Mitel@ms, 224) zGAEeselguageon %.md.%n&@bﬁh@&%wg@wmwu&v reat
codv€rt, ¥obei kimtruBtamdeanendsefeichs-TrahfddationskodIANGS firdHARerddnene Rikkhansioaflas
di gi t al e AusgargsitiEigesschattapineengmisneniden Vel adrsstransthireatibii, @nd

guenzber ei chs- Tr an$yuiheseferistermaittel 95, P25}t Gewichioag decd eltimngichd/Sighatdbtagtiviribl &:Relmi) oi-
zur Er zeugung erSyPbesefeastesfunkiion, Sjobai dif Sinthasafeneteriipikivn ldas Syathesefandtaveinés Ruades ekine
re- KO k d¥ialysefendoriSumhasefenston iededAngedts st Und dessTresiukbbeities Reristoedes Paareseinco-
durch Anwenden duktfeasterderinge.hh a¥t ginpra Uberiappungsinteryal gerridogeas istewotieidas Produidfelistanc n
der &\éor wartstr é'f?g'f "tan Hber\amnwmn&g@rl@mwmﬁqcb glbsf id!B"f 2’1!‘15&“ 7y ginem kon-

htung der 280 [% tastwert bl ocke mitei-
Synt hesef enst er lu;n gf’ °° Eg@g 5"@ ??éF)fleM&f'?"B'l'f‘gtfa’sGew“’ht""gseffem
Synt hesefsenst erg :_IS étz; Elgge SRSt ipSrmRY R piags dioitafen Reprazpgtation
LAnge N, i st und dqs,pig }se gﬂ.&%@gfﬁ%&m@#& GANES ol iy B yispend

Rin gt ¢

duktfenster der Qfagsghh Afdg rval
wobei das Produkiz) ené&lges eméé@ﬂﬁcf@ﬁferg%?srduﬂﬁﬁal%ﬁf w%mné?ér?ﬁf{@iur EMP&EW&]&t

und mt sich selh,altt.o.a LRigbnw, rd, sich zu einem kon- stanten Vert summert
und Si gndf bl ock- behia@pungskﬁd.dh@famamﬂﬁaﬁﬁng@és]@sgazgééﬁétershhfte.ﬁutlﬂﬁéhuuﬂﬁu@ef
Gew cht ungsef f ekfubktidedehDangy $,ef enst er - und der Synthesefenstermttel zur

W eder gewi nnung @) Gewinréh gés RrbdakifeRa@rs st Tteddnl 028 zaliedhenichisRisituRh 88 SKabrungSHiedr,
das Anal yse- SyntWm@dse- Fenst er paar durch ein Verfahren bestinmbar ist,
unfasseng, (1) Er bhGeyameriesdoalysetepargdirabiPotoazigentiet Poduktisnsiedizgor-tin Potdhz upd(e-
Er zeugen ei nes M%Wéﬁl@ﬁﬁe@weradwwmtlemm@smummsbm%bnswabei A+B

ei ner Ei nheitsi rrpul s- funktion der Lange NV, 45 (3) Definieren
ei nes Skal i gfu r es A an sfen rs mt einer

Ei nhel t si r’rpeﬁ’ thimg &Ens h%}% §m m%éj eit gasbigﬁ%qfa qulyéﬁ é‘f‘%ﬁ‘%s Syn-
durch Teisd en des WI sc en sters f‘ﬁe F”ﬁ'?'i‘ﬁ%?'m'?ﬂ“ﬂ und (5)

Gewi nnen desssArmwsﬁfamem@. 5 WbiGbm E@gamae&re%sée.%pﬁ’ﬁaaﬁaah&.fdﬁﬂﬁh&&ﬁp H{ durch
A-ten Potenz umMirtéseservkEiign des Synt hesef ensters durch Potenzi eren

Produkt fensters zur B-ten Potenz, wobei A+ B = 1. 57. Decoder nach Anspruch
54, bei demdie Steil heit des Cbergangsbandabf alls des Anal yse- und des
Syn- thesefensters fur den gew nschten gel der w" kung
maximert ist. 55 58. Decoder nach Anspruch 57, bsﬂm“ﬁﬂlﬂmﬂﬂ thte Wer t
der Sperrbandunt erdruckung enpirisch durch H8rtests*erim tteM Fst® 51
SISIS 3113 iih




EP0447495B1 59. Decoder nach Anspruch 57, be! dem der Ober gangsbandabf ai l
aligenein der unteren Neigung der psgpoa44raekesti schen Maski erungskurve des
menschl i chen Chres innerhalb eines kritischen Bandes fol gt. 60 Decoder

nach Anspr ucgh, Sfbooddfrackibhidas7 i ek der 6&‘& YRR R3S
von i mwesent - cﬁ::kustls:hem‘%@rﬂ:s %L% é%nl % der N&%@??ﬂ‘fgﬁ
Anal ysefenstern mt Hlfe ei nes AIIzvve nput ers sin nurrer Sches

Opt i m er ungstfe rifeadvesactoArgpruchi 54 Sei demitdas mmenﬂlyhasﬁntmd—&hﬁérmsdbﬂ iffweb&heen
von Datens aus DeheairgendeinbimdFenkites dgy bevagtsrciisssevdnnedysefaastsed inikiiife/dired AEwbckcomputers
rakt eri sti ken dfch pin pyreansahescOntimisainBivenfahfee mbdeleitdt 5, omfagsead f i zi er en, Er zeugen
si nes Versuchs- AnaI"y‘@bﬂim!iwl'd-estmwﬁlfDatnylau&:l?atmftgafd!a"adwmchtenrﬁedmzseleldwmatscha-

| ni tialisierunddtpsstian definieren undfejgp Startfensierformspgaifidarehst enst er spezifi zi erten
Verten und nachf ol &&?EF"P GinesprphsAvelesefensters maféngiey aylgring vonfie dent lejtialisierfngsdated
von Wertdh, di dUEATHe \arsvensfnstensenzitidarian Wegprundpachisioenddii gufpicanderfeigende Versuche-
spezifiziert ?rﬁtggufgggqun " G'EF“’F'Y i de Sptimisrenesrayting wazitiriart werden,

digitalen Filt ?"}%ﬁ teﬂ%' e h@Q"F'ﬁ‘i‘ Eijtqredip aus der Verwendung des

Ver suchs- Anal yse Ste""e e's" " ?%P@F et i er en

Err echnen,ei ng%ﬁ;c'é ,%M ﬁ oree sé%z " %‘r?’?ﬁ“ﬂé“ﬂf die, ge-
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bezug auf di ti :f enzcharakteri stiken

der digital en F| lter, 'méngg'tl rmen gp%h#set?tunéjgrg%gzess fort geset zt

wer.den soil .16 Deo@eﬂﬁdﬁﬁnsﬂmfso édhﬁﬁm bléil‘]bnﬁﬁas Afkdyse-SynthebEFenet@ifhdl 96h einem Analysefen-
Anal<yse- Synt hester ahgeisitetistpaeithes/ durth@inmenmerideiat Pptefi@ingsvetfsirenaibgeditetigtet i st
wekehes Q'bll’Ch ei n nuneri sches Optim erungsverfahren abgeleitet ist. 2 62.
Decoder nac ArP§ am%é"sawe'r 493%’3’ $leferner unifpssensRenmpipeiamiiiel §2224) rin Bebandiugp des)
zur Behandl ung ¥ f%‘P \sqanaRiRndls Y dendettiemicherBignpiavepangsmiitains
von den Zeit ber 'ﬂ'Ft F'ﬁ"tef'ET fivereen digreten fsassformstiensiynktio pinesinyerse

Anwenden ei ner 9 r\? g'g'ﬁ F'}fﬁ’éf or mat i onsfunktion eine i nverse

di skr et e 2Fougg] %ooﬁ(eﬁﬁéiﬂéﬁﬁ’éh'e% REWEE BEdh 222 B B4 &n(
bei dem di e DeaiiRgshe hdtbiRraorotk Aeits R m‘%ﬁ d@% éJﬁwra : .hs:ng'ne(o
I nverse einer Th@ddr vérabRirig@Ink Bdi hdhed PRGUeRIen (. dNUNG M T et Wa
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Frequenzen |84 SySemfigjishashnulitativeNemrietioriggerdirditbartdigeranalegeaiudiohtoomationy amfassend ei-
br ®it bandf ger é!ﬂ'aFQs’@eqrmpd eloem fies Anspriiche big3¥uag eieemiDespder @:0h einem der AmspriGedid diser
nach ei nem der ﬁcnspr uche 1 b| S 33 und eI nem Decoder nach ei nem der
Anspri che 346 | tem ru 64,. be| dem d
Si gnal dur chl au \Zs ﬂj{igé _ % ’Pgodp 'Bd'@‘ggé"?"dd'e
ZEI tber EI hS SlagQ erarnegtun: ze n em dg 8"%8;?’ l:e s-SIgnaI-
ngszeitin dem
Zei t ber ei'ths- Sigdba g |st. ’LE;Q i ?\u zuem?!# ;
Verar bei tungszeapg,a l&p erer u erar un s ﬁé’%S’Eﬂgr
kur&’genug ist, damt das System fur eine Echtzei t Hor r uckkoppl ung zu ei nem
menschl i che rssqnecqubmcmmm@b,a:eu deditdas @Adiertd EigraCkiitals RoPmaBS Hifat ie3dn eikg? invalem
das codi ast e Sirignterl Andahlvdnddite repréentieratiidound digftatd hfornaiiah, ¥ vonainecddaptisnAnzdhvon
ri anten Anzahl Bityrep@Bsentierywindrund beitdéne die Deformatierungsitiél (prrtealMictel lumfassenadriAbigitung der
von ei ner adaptTpipardinforpztian aussier dotch sing inysrienterzahbvan Bith regrésentimtet digitatde infoaination,
Def or mati er ung§fﬁaf‘f'%fﬂegﬁ'éﬁ“?fb‘?°smfteﬂ é‘r‘efbﬁ*ﬁ %?ﬁﬁwﬁftzwes,&ish%?r nlagies isfler

Tel i bandi nf mg 9, & sAn(gerrchdlug an ? zahl von Bit i
& oot ; ) Enaie s Kb aldlonl g Fler
rﬁﬁ;?ﬁgrb ges Gr& :g}%gig EQ#G zeu?ﬂl und en% rp Cg%%ungs%;?amg& eérmgl?rr R%P&Y?"

C

Anspr uch 1, bei gﬁﬂi%p Oénq:re aé zﬁ’aﬁ PJHPIE feﬁ th&'h’-’ﬂt@#ﬂ“i -
ei ner Fil ter - baﬁh?@ ﬁbﬁ%seﬂ!aﬁle 'pQ/@ﬁb'a fisfdn Wedskibtutehs I’g& \}Eﬁ*ﬂ hrie rha|e:-,
Codi erung§genaU| YsFrdqudiasibided)t - adapti ven Tei | s durch SI n Ver

bestinbar ist, @Eraamensnes RibMrwgtsicidiQBr kdnevon BRE 4R S Cadidrirder Spektralenergle
Frequenzgangs f Uihneslalb des Erequendilbantidd@rrokdétidh |stdrér$dléfsﬁﬁKe§§httlch8ﬁ keinTfiERtisierungsge-
reprasent ati ven yigset benarbprsseatativiregsydibakiistiechein g askisubyved chwallervett Gbersteigt,

Spekt ral ener gi e (3yEimstelien dor bbadeptiven Godiziuagshdravigie B ir a2 FrefuenAdilg£nd acfiwefiger als den
Tei | bandggrt s gl Eilkandwiet undnzahl von Bits, die zum Codi eren der

Spekt ral ener gi e “4h\Wieddsbgldy daefsrhﬂrgeqwnmfenjédsadﬁwslzm ¥on Frbgueniteithéndsin, abeialietje-
daf & i m wesent | i ¥3iloA nikiagaptyeGediprynasoanayjdgiboeringeralader etsprechepdedoibatduetviegestellt
psychoakusti scheWrdvaski er ungs- Schwel | enwert Gbersteigt, (3) Einstellen der
ni cht - adapti ven Codi erungsgenaui gkeit fur das_Er_equenzI_eJ_l_band auf

weni geral s den sc Tei | bandwert, 4) W eder hol en der vorherigen
Schritte far jedes der Vielzahl von Fr equenziﬁll MS"IHHQWI die je-

wei l'i ge nicht-adaptive Codi erungsgenaui gkei t ent sprechende
Tei | bandvvert ei ngestelit wird. 52 1 1111111 111111 11¥1111111211111 * C
L "4 s =



EP O 447 495 Bl 68. Decoder nach Anspruch 34, bel demdie inversen
Tei l bandnmittel die Vol | band- Si gnal abgnshxﬁggmdurch Anwenden ei ner inversen
Fil terbank auf die abgeleitete Teil bandi nf or rrat i on erzeugen und be| dem

di Codi
Ver t anven boo BRaE REF hhurllEPodlbd o ESJW i '"'*% g% ffuars g
dle

Frequenzgangs f&dieﬁln&ggﬁaﬁﬂkéﬁﬂgst
mt einemrepr aSWV&QIéMﬁHenEb%YébFS@ IFRG ﬁrFH: oo "E'am’.’(

Spekt ral eser gl e initiemém reépbdataths Qemklﬁfbéﬁéﬁ?a §-Sc di§ie inner-
Tei | bandwerts gl aalsbestFadquehaidandey,on Bits, di e zum Codi er en

Spekt ral ener gi e {(2)Beelyrh hndaas:leﬁmtﬂeglaérﬁieP Riaxal o6n Bhte,faRr zd@ardoerQn &ébpéilﬁéléﬂehle
dal B i m wesent | i dnerhalikdss Rrequearitiibaides anfoiegjéeh ist dérbig R nﬁl%sdnmafeaﬁﬂfmﬁhﬁs)éﬂii\gsge-
psychoakust i schoriughsiki représegistivBa psyctoblestiseireh Makldsf B b oS divelledvidrt tibersteigt, ( 3)

Ei nstel | ¢ der ni3Rinstelidnger hiche-adaliven Sodienngspemaaigkel ki iidsiFraqukmsteibamipurveaiperials Bend
auf weni ger al s defeitrdvesthindwert, (4) W ederhol en dervorherigen Schritte fOr
j odes der Vieizaf VWPS?F heienigtopherigen Sehultteiir iades detyisizad ven Fiesuenaoiitisndgen, wobei die je-
ni cht - adapti ve CY8 'Q?r"!?h‘g’é’@fé‘YPa‘EﬂdGR’éﬁ!sBe'@E'ﬁkeﬁ gewgeaalsdqﬂ entspeaghange Teilrpdwhet eingestelit
Tei | bandwer t si nyt un ttel zur Erzeugung der
Repr oduktTon d ALM'F?] FWFHPH%F? ?fﬁR%B“E’”'ﬂH'E %Md%tﬂfmﬂpea'srmtwmmmk pefinforma-
tion. 69. Vbrrchtung nach Anspruch 23 oder 56, bel derA und B gleich sind.
20 Revendi cagg, %ﬁ’mﬂtung@@%pr@@:‘i@oéﬁS@ggﬁmtﬂ %@IL afif haute qualite d'une

i nf orfrati on audi o a | arge bando conprenant des 6chantillons de signal,

codeur cogprenant: . 2S - un noyen de sous-bande (104, 108) conprenant
un nmoyen d' aRéveadicatishsbi nai re adaptative (108) pour definir des sous-bandes
de frequences et pour generer une information de sous-bande en r6ponse
auxdi ts 6chaht iGddempoul & ®iagnaigital deithulequalitsl dunBFdrAdlios SudbLlSrgd FaREE conproRsre BNt
pour chacune dexshthntiltogs decrignallxadmieomprenant: pl usl eur s nots nunbri ques, chacun
desdits redts nunempgexes dessupbante(hi4, 198coparetantinacipgnidalidcstidn bibaird Bdapfativel(106) poar
adapt ati ve, noyen défilided seuranddsde fséaueices & poud génémciang énfarkpatiomdt spes-bande en3éponse
partie adapt at i ve a@gits ¢ebandions drsighalrladiteinformatiendsisousbande sorarrénant phur nizeicure desdites
adaptative; et - §PESTRATASH U Husievrs Mmalgaum@iguessliacun desdibashasy nuiéridues erepienant une
nuner i que conpr endAtie pigpave ef WPB?%’H"GHEPEP@’% BeveD Bans dpsush e prégisior;derqofiage de ladite
nure#i que® pr esent 2 ie d‘F P td tpe" '%'H“avewéﬂpgmog £ingjie adaptalive: et ocka- ge.

38 2 COdeur S el ou¥ %an?d enune tie gs mb% H‘téorrr‘% mérl% P?mpﬁﬁ?\@#dwnfomaﬂon
sous- bande corrprera qepr s ffﬁ PERIRUS AEPSTIans U fPrigtadantes 1a transmissionau au stocka-
d' 6chantillons de®signal ponderes par fenetre d' anal yse en ponderant des

bl ocs desgli tz amaeinbdidnl 9RGendiBatioh 8aghs Idubl 1edi BBy db Bis b&TIE bdnfpréha, M PluY. A nfdben
dans | equel | edids) poaygsnéreiies Blbsd'skhantillons de signal pond&HEkar BR8HE rd%nélﬁg kA fondérant des

i nformati on de birosidestiarédeniiionsie Bighdl) &l Baide duiRefehdtd AShLNsEBRIakb 16yl RldBmayel db dovs-

bl oc “d' echant ibahdergénieladiiegiicrnativn el eus Sarftia fon BENIGUaNiteins traafhiyEs Qiscrdte auidis! Bids
sel on | a revendiéshentilons de signal Bondérasmar feedjrealandlsdi t noyen de sous-bande (104,
108) conpmend un nngen de banque de filtrage (104) et dans lequel |a

preci si on de*cd® dﬂ’é?de%!ﬂ goyepge é@ﬁ barsie £104 198)comprend ug
base d' une co mm sur a 10?) 'Eﬁ’ﬁ‘?q‘@ Hap ’Ié‘ég.jl"é’ﬁ fsrizelte pariie oy adaplative

| edit noyen de "f g% iefojvi sous_%é‘ oS “FE fréquence rﬁEFPS%'E%;g‘ :t?g%egt
masquage psych A
produi t e Par urbeu“seu e r eaﬁsgor?ge é"d’&“ebﬂae ou lflfhe ?r?%%&q?eé' “2% ??5' ab?'é FEoitR 49, ¢
4. Codeur selon |a revendication 3, dans |equel un seuil de nasquage
psycho- acousd.i qiseeup seBidanitevsnticafioes, Signsaeuél\th b&uil 48 madquad FEyeho-ALo@AEIR pRidsHtantGie
frequences en célsgtivitégelgtiverent frareie peun deciréaubiibdsleq delSousIB GilimgenSd audible de Mbsqtfyel @
bando de 5pr ui t oude lademisidel bruibest comsidéré eqpmebsepndsantint llb SnaSquaghLUAR ded 86US-baRISs de plus
sous- bandes de bpssesfrégyensesset fir seyilidaoasquage paychosoeuistiquel présentastuag slectivité relativement
psycho- acoust i dawee peus desfréguancesee desspuscle la/fréatencedudible\de mesduageamsie lqtande déeauit
frequences en cfe%cgaﬁﬁréee“mamprﬁeeq@eﬂmasaw¢ ﬁﬂne d@eomqmge plus hadies fréquéreerds de

bruit oet cqpsi [LES e dans des sous-bandes de
ol us hau wSO.? &Séu?se(fonrﬁrlgveng” f P gr:xse up £ e tpfy(‘jFP %:ousa%golrré; seule | n

; SRiglibl 0u un de bru Vi est consn r enlant
Seg! lbI de masgqu D4 f‘ suon%b{fr 'I-Iukﬂkse ilde qe
audi bl e ou une eh Ju%e Cﬁlé uné bande trd %{‘ |tedebrult nviro § i-
comma representant 1es sous- ans a ganmo req tences g 'FF
500 Hz A 2 kHz et un seull de rrasquage psycho- ac uI S

frequence audi bl e ou une bande tres etrot®o de b ' ONnvi
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EP O 447 495 Bl d6er comme representant |es sous-bandes au dessus d'environ
2 kHz. 6. Codeurselon |a revendi cat EPo4dv 4458y 5, dans |equel |a precision
de codage de ladite partie non adaptative est telle que |e nonbre de bits

utilises pour r&w&ﬁﬁlgt’e‘ﬁfésénﬁqfléseso&aﬂameb angélsn?s%ﬂ{r%“{ﬁ est inferieure au

nom 5 de bits requis pour tenir prati querrent aucun bruit de
quantificati®n @ueykelsh ldrevedditstion T LouBrddibiBGR 1P Fr¥didiA ueEdablaldb AR partie non adaptative
representatif. égttelleGoeleoombssiesits Utitsés uerapteati lstite Sartietamadaptatirs 64t infsReursuliAbA
de bits u&ili sehtedahis renmpwws@@epraﬁqaemdneauparurmtele ReEAntifdiin e blus/dy sedillde Hashuage
fois inferieur wqha-asoaﬂeunrepréqqutatye pour n'obtenir pratiquenent pas de bruit
de quanti - ? eur t|on en gs du seul |l de ma;é[uage psycho-acousti que
representati tatwe ef(')l ‘f é"%&%'@l“&"ﬁ‘ﬁ dRchits utilisqs Rous FRATéSerter 9pite partipnon,
dans | equel Iacﬂ ) en eu" B’ %’H jauedaRt saslerbink da ganti-
expri mee ®ous I'a tor s%agfpls{f P-Bcopstigee Bnprenant une ou pl u-

Si ours mant i &S aSodir ssléh Iﬂﬁfm‘él@&ﬁﬁ@dé RNSTRARAST 2 ‘fhﬁﬁ\é"l ull R &iﬂ% bride sous-bande
numer i ques r eprpGRRiqasiousbamdeBlexprmée sous la ﬁ:ﬁn%%‘?m n@ﬂe%ﬁ Al
de codage de | adibutsénaptidtdsieCunagiRbinedeishi-vasde, Jhaﬁjﬁﬂes&wmo‘tgmim&ﬁ &%pré% tﬁﬁ; He:ﬁ}%
d' expos an,% | adistesdausibdpielle 1£prédixicnide CodagerdeMaatd pHrticRidagidtivesbfbRad sul Ghe VAL ¢ff

| " exposant de stmxposhra.ialiite vaBur ef@clﬂedréxpssahmanl égdie @ ltedEthiQ Pékpésant @8 sous-bande.
revendi cat i ons 1 A 7, dans lequel ladite informati on de sous-bande k -~
poyr toutes 9- o Lodeyn selon yprauelganquedes ravendisations ka T.gansdeave! laditainfolyiation da soisrbgodee
fl ot¥ante corrprpfﬁ" Atfes! §°"8l93 il%ﬁ" eiriace v I ©ared’ys bige 2 vitgulg flettante qempirnart ane qun

exposant e so fSBUR EFe“gﬁ d%aﬁﬁf@%‘f‘t dpgous-band paur &hagie epyyp-bande et

rincipal pour W exp”“gﬁ'gfég:@ Hr °“‘°"Ib F?rﬁ?mﬂ'éé’e‘i/‘{ﬂeéﬁt‘@xﬂ’s@‘k%?&m
ge soug- bgnd bafde eten amgé% (ﬁéécu e,d:s A ;Hglg% ; p’ %ﬁfﬁ;ﬁ‘ %"s'aq""’““"a
representant u 11 adgplaly °St a? gt jag “P'é“"
partie adapt at {%Efi,g@“ nt 23 (ltage‘?/qaeﬁrer ?t eca%‘ ex%os(aun IS FHE: ?W’e e %?H\ ngjson

val eur ef#ective d' exposant et ant "egale A la val eur representea par

| " exposant d9. Stndeur Sxiuntidne @bl dAYED HestdvarlitatvE L 9, oY RQRATHForMAtiondd sl baRdoBBierds:
25 10. Codeur seabmespéridant & umjinteivalre laditede@matdv @RTH ddastitue 0Fblde dAnfétmatiba a8 sduS aakab,

| i nf ormati on desitowgeniasdedendredmprerant dshandaamdyed pdunestimbras Widdal a'shkegié Rkt R

i nf ormat i on aucheauessys bandereprésents Hans ublgoufinfarmation drsockebasds, Ieditnyeharalidcatibin binaire
noyeh de %Bous- (pdpriRtivecompreaattint , de pl us, un noyen pour estiner le niveau

d' energie relatif “EI@%h [ﬂ°‘§b¢f§b't§amf$@p\éweqﬂte prémiesgroune e sgus-bandes possédant
d'information de 88 sB"éﬁ ea‘!" GFW'W@?"?PaEH“ISBE%\!ﬁ"t!?ﬂtlyﬁqvélcpeulBOlombl’e maximal
adapt ati ve corrproﬁ‘é\h' s°'ta" %‘U?ts BYMEBHeS d‘ﬂéB“'ﬂ'P't@“&%u‘i@%'@"#’ﬂﬂm%]Bes
d' un prengergro g%fé‘d’aﬁ?ap%‘é? ot E%a' Pri4pagseinperphiglimité de b

d' ener gi e, Iadltep°"l_n1a E ouer g{?l‘ u' u un nonbre ITB.XI mal
ggug,ggngggogljgggu il b e..e hac fﬁl*mg @"’q IR
adaptative, Solt QUAl paRblgdlCRaRS es%er&ﬂ i .ﬂr i ‘i"s’hgfesc usc;tuua ""°:°:s.§ba"d°

pouvant Atre all oHggmalQe faltf’égsgif‘alla@%hﬂxh Y& mofal numérHDes ﬁt%g
bits aux mots NuUNMRkulss §uete démbe BEKHEHIoEsDsIS 0N RIaSANS s ‘Sédép @%}@ﬁm
d' une sous-bande debit pbinant@lré LloG43A6 taGorRASHAIE.S NUMEr i ques reg0| t edi t
nonbre maxi mal de bits, chacune des sous-bandes dudit second groupe de
sous- bandes Horfogeur seionia revendicationsiOfsiarsciesuel ledihmoyead'allocation dedlisauls moid @amériques dudit
att enant €8, | adPtoBd ¢PYPe degonvbandss afinua desibity 2w mojsnwiiiaues detouterded spustandis atteh@n-
nmaxi mal de bi t $e5SHile coigbpssptréquench ananfiguees bifpgeient allgudseintuntenuhéritiues de tautesigs sous-
groupe de sous-PRMsYiengntes;syrde gptedapte frégysncee norrbr e de bits alloues, de fagon

adapt ative, ‘ﬁo'dodtﬁlg@lon%"regeﬁm rf"10| 1%20“ &f;%nt Iuré1 l}nemode b ¢ vant
all oues 4o 20 Ak 4Pl aigraite Ar-A nﬁnﬁzﬁb@éﬁu g e
| oquel |edit nyyBRaddp RédallbditifomBlelimitédbbitd B u$anP FI;E‘aﬁlé

second groupe de sous- bandes aIIoue des bits aux ts nuneri ues et out es
| es sous- bam@e oddut safomifunetqaelcapytre deerevanticatib@siva 1fz,rexa@uﬁtma%ouamata réVeticdon st S
soi ent al | oues 9dsrs lequeldeditmoyen payudiablideniveaurtiets dmsgicmuthadd 850U bandé fefrBsaAfs 8sns
sur | e ced e hawnblog¢infgumatienale sdus-bar@e éiablit ledirivesau rklatif 'éneryickiucia base de [ Val@udeffettive
conpr enant dedﬁ?‘ma"tun noyen pour reduire | e nonbre de bits 50

al | oubs, LalLyve,  a umer i ues choisis jusqu 3 ce que |le
nonbr e de b| °F7"635 eS arﬂgndf"gté’('} E‘%( ﬂ?i'éb"f"éf"ﬂ F‘{}‘émy i été?j'é\'ﬁ "'&??H Teﬂa“fd’cﬁ‘?ﬂﬂ'éd? Ghague e

de bits pouvant atre all oues de fagon adgptative. -+3—Codetur—seton—+1une

guel conque des revendi cations 10 A 12, € conbinais i cation
8 ou 9, dans lequel ledit noyen pour etablirle nive H!liﬁ .ﬂ hﬂ} i}gl e
pour chaque sous-bands represente dans C5 un bl

sous- bande etablit ledit niveau relatif d energie sur |la base de | a val eur
effective d' exposant. 14. Codeurselon |a revendication 13, dans | oquel

| edit noyen pour etablirle niveau relatif d' nergie de chaque 54 1
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EPQ447495B1 sous-bande repr6sent6 dans un bl oc d'informati on de sous-bande
conprend: - un noyen pour vé6rifier |BPoad7emasBeffective d' exposant de |a
sous- bande contenant | e maxi mum des val eurs repr6sent 6es par chaque

Mant i sse en CordgidIhed BprasRE 0@ ull Abehto g}ea%équ@bgmsé gt as- soci ee;
S - Un NDY.R thoftia Pbur &rFiedilGlieutéteBifY Efbo t d31 &AL bdna S DR ﬁegﬂgmﬁﬁrh'a

| es sous-bandes r ege@SRpE&NESN Par shaquelndftisSe érth ﬂslﬁa?éoh% aRbtbFreclive Wéiposaht k-
nonbre de niveau &basetetegal audit nombre maxi mum de bits pouvant etre

al | oues As chaque- nmoyed pair asgigher ireribthbile dél Rivdaa b e BRSMs\ébusthandedrephisddnfRIdgRC ©
entre | a val eur efuhblot d'ilerneti@de daiandeteditinombre @é nivedu ¥tant @kl audft héhibrd M&imum de
d' exposant cor r es piswbavant e alioussiubaqui anichem@rtiug rétiuvitesl RIvalur Eifsollé ded@difféherick eftiel ©
assi gne mai s dans laweuneffoctive dpxpasantiesfidprat la valeumefiiadive d'ebposkot correspondant ana seasU
inf6rieur A z6ro. bamle pausisguniie wiivepn doit gineasgionsl reaisTguRRUdETas, eouE Ashigoa i contbrd deal
14, dans ’Fequel | BHpau infgsipund zme- f or mat age (109) represente chaque not

nuneri que ju eux seqnen e reprssentant |a
lon- gueur m&ﬂ:‘tfﬁ\ldgu?ﬁeﬁonqune Ihelc Zl.rxlzq‘ jgu;egue 3 eu 11)&”%3%5?’ Edlf \ggyén a%fo telgllg:zun
second segnent, gueur d:| érl co%: ée u no |>§ wunsempdﬁﬁngﬂﬁ stle
compose dgs. bi (e il Lnba s ey oaffiag Kl ge
nuneri que de haute qualite ET une ormation au a c?gl gque de | arge
bande possedttCadeur pauletcodapgé mintkrigle do hayagalits a'medﬂorﬁmhﬁliﬂ alidio &1akGikte de large bande
conprenant: - pessédanbim codrbrbtard2i@ Pibpagatinide sighah bdelrd compredantet quantifier ladite
i nformation audi © un mayeo §fi0t;2201)ipout échgpdillddBer et quantifier ladidsinftienation abdi@arzlogique de large
d' &chantiz| ons de bandgambloas diéchantiionsdapisnal dapsid temps, idsditslock dchramtitons decsiynal Passé-
si gnal posA- dant dﬂﬁenegpémdeémterae eniggingst ug retardderpeonegation do eyt assedeoysirowagern syen
du signal assez cHimedepst c‘tﬁ’ﬁgeé*}‘&sa"tﬂwudeﬂsefiﬁ@g@/sélwm@m@nﬂoﬂqrdemttemns
codeur puisse etr eh‘teﬁq"%é GUF"“Eﬂ'I'e retroaction orale en tenps r6el vers un

oper at eur humai n7 Y4om " ﬁ%"a%%Wr%"ﬂP%@Piﬁ“fémeqleﬁbmanﬂﬂﬁﬂmemélQ*,de
chaque bl2sc d' echgr‘f ne fonction de
ponderation; - ung éd %j"‘érgf?‘{ff df' °H%“§f° &n gpgonse aux
transf ormee en fr?ﬂ.ﬂﬁ goe' °:;Etgesc93 -0 é0° E e ?’lf‘l’@e lﬂ’g ?y B 98 9%9%ns

l'e tenps ponderes t| ngé% ¥I§gdécﬂ1§q'al ecﬁﬁ?n ns@%emﬁ:lgon rgsa%rFﬁﬁ

coeffi ci ents de tig sgr nee en requence conp

uneé¥ono-*'ti on dl %sme;eﬁddaahﬁfmafr%m#orau&eQst..@sande @6d)25%5) dolnprdan n&ﬁ nlySH Wilo-

dans | e tenps pondgioRBindidadab@iVeX 106, 2206PholiddarflatchizaGe cosffitisht At4Rorti&e en fréquence

quanti ficat eur nowtpédr grevpértle R cE@Hidtenid GansfolAd: quantifled enGARINaRIRAEL UN NDyen

d' allo- cation bi nAinbgenas Rphaide (192208 03 Q6mBeEs dbAEIntd dettFanéibta@s!Suantifiés et

coeffici gpt de tr agshmss dedacoinndnluitings) @F utd soflie Him&iGeLHPsEntsHe ut Bnfat sdapth BildtambLt S

de transf or nee quanission oo sexkageus- bande; et - un noyen de formatage (109,
) pour assenbler les coefficients de transfornee quantiffis et t6

gr oUPes, de gb”ﬁ ShiendaiPyestication 1 dansiaquetipditimeyandaenétep tangyse {193,220 camprendia
format adapt e deneie fanglyse d'ypp palie gp fentires d analyge/puaiise: 17. Oodeur selon | a
revendi cati Ofs. J(fbdeu‘ij ana%/é% 3le| &eC“aBte gmftggu%‘?nf{rrggloﬁ audio aaaell geFT‘ar ]tg eﬁéﬁ%é-)

conprend la fengi-e une yse

40 18. Codeur pouh A eda 28y i o
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