i a

1 . EP0457390B1 2 Description

signal. The invention r1eI ates to an P &g system SUI\/Q/ARY OF THE

| NVENTI ON conpri si ng a subband coder B2nd codi ng of “a w deband
digital signal, for exanple, a digital aud| o] 5 The invention

speci fi cResgriptianat es to the bit alloca- sign¥mehat a specific sanpli ng
frequency [err the sub- tion neans allocatin he bits to the various

si gnal band""'t?pi " %‘T 9 sy§ 'F"l tti ngs WEdﬂYFNT'QN ocks on the
basi s of ® eratin

Wi deband s'g" ’j'pé Biﬂt ea grial bl g‘iﬁé‘%"e'i“ﬁ“ ‘h‘g .

Pl ur at " mpl | ngbl o I?ﬂas b need 8 fr%orre—
2 certai Qardtiﬁ ba !al edUCt tRéJ hag ?ﬁos
splittingy ‘%:itﬁ L. nufaans sdh .g &gﬁfmﬁ e A
split up uwo.ei it hs“t Go 5116 by aakaldd biteldat 1 beeh B
t he Saffp'ssﬁ ut the vh&‘eb&i aﬁ AfoP4URERIG thelshrhipidsifMb SiGraY blocks
whi ch  en-sybbands whidh bﬁgméamahb@.emytmahlenr I N O BBB vériablé Witk tndbh dhdePio Bafsaa highest

codi NG s \oadiRyaysteh fltther oMmpites GRRtAgabhnsZ i N Nidaskle perddfsl qiliig. per cept ual

qual i ty. férquaneiisyblock:bylslockthe edspdaiivelslibband t he T es PRiveiion provides 8 fhethdd Pallocating the
I nvent i Orsigpsls)\al qhentized subband digasl motleing @& NQs t hevaifablg bitdltethe quatiiérfadcardinlg t6 bl&pasificl
si gnal mpossEdtsuccssive sigbal blacks,ieachisigeal biotlks t 0 tdirigant i zers according to a
speci f i c cpwprisig o$anples.dtesisampesdn apignbl blotkoc ks, eaEértids myrpase, the enchdingsysténeadcarding
conpri si refthejsubeanp signal m beingrapresentrdieach byms a si gin e inybasiok is chasacteritriddn fhatiop Gwdasis
t he encodithdhesyuantizing means ingiuding kit needhdetery b b an dof e bitneedsip ndiapsignakbiecksdn the
each_py ["@i"'i' meﬂﬂﬁWH’é"ﬂ'W@rWM?ﬁ by per 2ignak o @P e rjubkend sighals g the suhbands deterpinpdin thp pit; |
t he quant® °£'F WF&?RS,"“P ﬁ'&'rab'él in BPts"‘?‘?é@d et dfjeed defamining.meang, thpbitpllocaion means is

COrrespo H ng neaéﬁ'%gef’(ﬁ?”ﬂfe?@’ﬂ”l“r‘ﬁ??ﬂg‘%s 19i & sReeitigy
[err] pery T" %"QH lg|nthe s deter the pjt
bl ock fof":%si n ﬁ'?flt rlgi nztghe s %?{B“‘“ﬂge‘ﬁh"g‘ @?Wft e
| Wh
gﬁan?‘” ol Jiﬁt ba B d ign. oﬁ S, ngb b i batld &eeﬁtgéﬁfhigt ol
I ch sa subba e if ive J%
shoul d bee,{nﬁ., ,ugsumrwe@ ng ? S‘ ge erm ni ng [nerrT

which is .ﬁ.ﬁﬁgegﬁweebaaﬁwﬁmn @R tur] NG udi ng aaivcétm bl o mMeans for
al | ocat i ngercomphises rir%&ioﬁmﬁuant'ty of . Qibltrict waudefsgb?rfm

COr r esponyiing@he s(ahblee@iamtzbd \ﬁmmm.am@w bi ts have sipt@stingihs haiuesd, gnahnm ocks
of the vafbiisa sighbibokin aifrgnebfa sbdond digitat been abddafthdyddve, thet he si gnal bl ock
bel ongi ngigha hayimgrshecessive flamed) ittie aoaathodet er m ned(d)y the bit need de- the bit
need [ er rifg nsaaas furthet Helvg arlnmyesl foratcominbuating erseri Nni Nng Meddirg tieovalae ciitonobt ai N t he
val ues [ dhergcple feotor ipfornfation i framgadicheaaim 1 t 0 P, anedubivactiopithe meect figm by st em
fur- 30 factor dnifdrmetion icayprises, xbit wolds ran] x-bit her conprt seiraetiog hamakee-a frgm Feans

f or acconmerd representing a scale agior psEi4 aheyal ue and fof pasiarmingthestep §gat/eng) aperendtime,
sanples d¢anples ip agigngl plpckganddhe inyention fyrher in that qand x are integerg grepfer thagupily, Indhat |
from B, d?‘atbﬁﬁt’g“F'FF“‘&“WQ‘H%E“QBPGE‘F?"P%SV& f FAmewANd bm &8 ¥35iable e N IS gregter “laf‘ oF

t hey havd®™t hen si gnal having successive frﬂ@ﬂ“’ °H? numbersg
d f an %%anmteg
Locr 1 ekbkOGhn BE HANTELAD et.oﬁr.aﬁcg fr o ooy a"azlsgmt.

bt ti fact f
subtact 'L‘ﬂr:‘i%!fsdn%féi}&iﬁefa : Jgfw;; iﬁﬁ ; MI&%%; sgﬁ;;?gf

repr esentcbm,@ éhﬁ S&@&mﬁéﬁﬂ?in@ﬁﬁ héppli £Ilg: % "AddpP
[err] at oi’&:%@rﬁé\ts?s%éa hb &rdiRdf the dd¥ht pﬁ&:sbin a S'tﬁ@%kal in ShI3CH nt Wr‘é?@r
further weurdwkdiFigireand X are integers great efe inkrfunvibi delid b istetekihed b AR,
t o a transnsibbsid eficdding bfd digletsiyfal,Bae0akiaNg 56 Y Sis raisédby uniy i divases \ConiratPlo@fs kWb €
[err] i s ngheaiddisighd) ara l€ft oririgtivsignal portion of a method, a distinction is made according to the inven-
equal t o smesosigngl,avay be coneermed hireisthgticasatPer  t hation pethesitatibn i whish bits areraliaegied for the
gr eat er telquats M.dx each subband BAGHERGUMBNGRenTHE | NiENhe Ol signal block j (n=0). Inthatcase njisas- a
vari abl e gendratexne subbendrsignal. Howevemthismay dlsen [ er rdumadhid bé equallto 8.9vhgreasdif bits bave already
or equal relatetopsieieo sigriakwhich iséaheaepbandenearh o155 t Hesen afipeated tothe signal blogkiat anigrlieFinstant
pri or - ar teddp#giqase it (‘dzﬂ that ReaualsckM. Shagybwn thdn»p?)eumised by, Whesem>G:1grexample, a4
Eur opean bt seliiting means then gagerate fwp subhand sig<j i | Jp equgltq ONEUAINPISy i® pRYSIdRA - Ing first
this cat i mggeh sbeandde. a lgff angpa. "&?tls“ll!fﬂ'lﬁment ‘('tfﬁ'wth?" F’I‘?é'gf'?' blpck, moge bits arealiagpted
conpare especially, chapter 4.2 "Adap- of2 docunents stated at the end of

t he descriptions of tive bit allocation.in this document However, after
the draw ng Fi gures. : t he maxi num bit need
[err] is determ ned, the value [err] Subband encodi ng of a single signal,
such as a 50 is raised by unity in all cases. Contrary to this known
mono audi o signal-or aJdeft or right signal portion of a  nethod, a



-

i

to each sanple than with a second or subsequent bit rier, allocation.
Figs. 11, 12 and 13sh0\§/ t he dlfferenE gag Ekon Resear ch pas shown that a
bit allocation as pro-  stages |In dependence on the power value [err] and
posed by the present invention |eads to a better en- Fig. 14 shows a

di agram é?#h?"lﬁhﬁ*“’f“b?s%é’f%ﬂ%e“ﬂ&il ng of ¥e%e digital naI so that
t he recofdcpliept ed th%b%o%tol signal s fea '&?‘l’"ﬁ ?"Hésa'F @@W“&?"P@@%{'

di gi t al SI ?a%sﬂwﬂg Eﬁ(‘z‘?ter decoff %ﬁ‘? g g g{g and
encodi ng £ i zed P

PREFE &"Sr"!’ FeRt st
[nﬁgn\ "g asa I;_I(’] prlgﬁﬂjmpﬁe steps [err] for a
csSence :S“. *“a**'%fagm Wﬁé% o220 sk of Préfettcis

of the SW@ s %}d'sﬁﬂal Blbckk 1&%6&:@ I'ng 4§ he vValeRadrptioh lof thé AWings il in essence
a single d'-gblioéétinéémh\m iat is to say, theaeia Qs Gestption of teslibbasd dnbdding B
val ue[ err ] fI qtrdtingtféivalud A, GRMILRY Of a MDONO  adkiigie diitdsigHal. THE is tok8y, telBlMaTH en-
encod- t hatJ gubfréctifg'e valiid’ Ao ixSromBIaad m Jr €atdading diamonbRlidio signalldl thekutBaidenddds
ri ght or rat thetalab®Al @6 hunderg g@bteriankzéro.n Of iy df brlBthefighpor rettietthe dft Bignal ption of
st eps [ err ]inthisistep, pracedimy thesteps $5 bitsresdller €35 aledsteres augidadignal ASs dlfeadyaotiyerveld absves d
above, cattedio signathiapkecih subbapddghicharesotitdi@nds WithigimplieséhatRéquals 13 end thdt Insachrsptibarss
t hat P equantized|by zerd bitswitatever theirdit neadbBwnd qu caignal thee ibgnlyane subbard signdh presente r
their bi treasencidr thiffisthatspmpetiries skbbands icennoin| y one Authrend of thip %;mptimw&m explained
reason f @eadiyrhieswitched off, Thiz eayldtheprodupgigrands dwWthetbit need may be Hetermingd i fcaseief spb-
desé&rj pt idible effectsy I I be expl ai ned readily2be hapd anegding ot stereopignal. itbeing yndersiaed
pr oduce au- The epapding,systemmay fuster be h"IS%""Ei‘et er thPéB %W‘s@%@%‘f arg typ_subfiapq signals in

ized inthat the blt allocation means is arranged for al-

Sl onal . focatsgp g'HﬁBF RS Spom oy Od ﬂ s Stereo

Si gna ) °v ng SY% e

t hat P < g ?tsg‘ao : ?'%%}al I eon- % gn sulﬂﬁlﬁ'lﬁ\ é i«m
al I ocat %&nﬁg}ﬁ e%{.c i sl a2 rafiz b

in the st 'j sﬁitcﬁédgd?n 3 Fi g I ng sys
accor di nggj S, WAl Ch flag tH‘?ecbiOéil f&ﬂ&)ﬁ.ﬁm& halmts&ﬁb?esof

i nventi on A W de and é&'gl t al SI gnal IS applthgg,dfog,gma g Freduandydf 44 kHz.
al | ocat e BRIEF DESERPITONDF THEDRAWIES 25  i3§1P Uthe laBdiéThi Is]appllga e ditdakd a2
having a bandwi dth cerned. In this respect ivnichBospriésskigtal épitihg ridans: Tivelélbband
appr oxi mat ethg ingéhtibi-Wil BEfyirthee exprainsd il Geddil | Nt Fdoder 2 AistrilAdadite 26 $igraliverMesubbands
SWi t ched iowing dbsiptiogsGeitti feflerdnioe 1 a numt@edfiex- COUl Chyeanthiot M fitkars] ithat ie tocshy, @ tdwepass filter
| nput 1 repledyembodiniedts, iewaiclpl €, 16-bit sanpl d, W42 tialxbpaasifitecs BR gndal hightpass filter
sanpl i ng f rig dshewyanshcofitg system a@RidigtoBESCRY PTHROM isCfer akaifipl@RANal thiGS The sampling fre-
30 The audmentiongnal |s applied to a subbandiuensyefthe Mgybhand gmnbris rodused indhea |
splitting nidgieshowsthe cometnandingFignal blaske it i on \ifidcks referetagd 9. fnthese Nogkegheeampling freh e

fol - coderthe sybband, q‘%‘ﬂ'ﬁ S81 {1 8Bwa 9B EigRIgnal  cwency iyredussd hy.ifacter, ignals thus ob-
desdyi pt i orkiockFamprisiga5a@pES t 0 a number of dgined aﬁ?ﬂ"ﬁ'é%{ﬁ%‘“BP“tRﬂtf?‘ Ber-o 3M-Aht
available in the lowest sub-

I's to say, H9-REhgw 'QSS"BWZF'E%P%'PFB‘?%{? bipay 3¢l riheAu

Ié Ec 0 lc\i/t ﬁg s jg:gg%%?&b g?sfi'gl"st ?; t'?%dt "“%5"9 PR S?R}F'c\t‘"z 0%? E})ﬁ%“"&ﬁg"m:tg glﬂ‘:ﬁszz

signal s availabl ghest su

The sanpli A
the M subb sﬁowstﬁésl ot reglejtgrénd\ing thet it als a theoutpuEgSHoaMhav Bg;ns
I'n thﬁ&&ﬁ,

si gnal bl 0?2}& s'sﬁbws Qﬁé&ﬁdﬁﬁ‘aﬁl@éﬁ‘rl&cbﬁéjto%e énfbodi-
the subbandsghbi@Retsdn thésubbanagiCh Si gnal 0 U GREn¥of thd .r&&ﬁiumderlaismasiéﬁﬁs Subbalis
The si gnal s, Bldfows ire intlaPSHGIISNEAT | S| NG O SANTHES 8B, all have the same width, This is Aok Rad
are avai | abdig 78howsltif dhédIsH Tablg tolbe udeddor edsify) howbveli g. 2 shows the
quanti zat i onumbeér dilditiéhe atiizingta Mogarithinic reghé whe OUinfthélprici-att plibkeation G)) 8 Krasher, a sub-
avai | abl e isentution of thevmmibersLID- T epr esent at i on;division into a plurality of subbands is provided whose
band SB[ er riig. 8Ahovstechasiwarpidesigh & thelbit neadgnal | tandwidiis| apirodimately Borgpspadd tohtbebarkihe
posi ti ons odetehigingyneansiceds [err], the | oweswidihroftheertitabbands dbiB8 human auditory sys-
‘At t heout put Fig. Rshrws pbardivare dﬁsmngﬂsmam—ue ax i tem in the respective frequency areas.(Jihepperation
avai | abl e |tonmeansh; ghest subband [err]. ¥he qugsuhbamzmwoﬁeumua explained
det er ni ni ngF'Q AQsheyet °§°§1’Péf3§s’ﬂl‘°’t"ﬁ'@f’émt put s 8incq the gpesation pf.a subhand caderhae plrpady
needs [ er r]of a recording amang@ment for recording guan s LRep descrhed oxipasivaly "é%PP%%‘%eF(P’ it
nunber s of E8d §uphpnd slongs R magnetic,ecqed,ear-, f al |RyEPRTS ﬁ?j“ﬂl“?é’ e ta dhe pyjof-art docu-

orover, forexanple 24. In the exenplary enbodi- signal blocks in the

subbands; ment of the invention under discussion the

subbands Fig. 6 shows the Initial bit allocation; [err] all have the
same width. This is not a nec- Fig. 7 shows the correction Table to be used
for essity, however. nunber additions utilizing a logarithm c repre- 50

An the prior-art publication (5), by Krasner, a sub- sentatlon of the

B Y o



[ 3

ments (1), (5) and (7) which are assuned to be incor- nals [err] are
quanti zed. Control si gr&al S corre- pogglb?gdrgF t|h| s applicatjon where
necessary. spondi ng to the nunbers are applied to the The subband
signals are conblned to successive respective quantizers [err] through

| i nes 8. ments (Y (Byead (Thyhishjace aggumgd tobe ipectsj ve s'&!ﬁ?ge@ SB#re qyaptized.(Cantrolsignals gonet
so t hat tm@‘e& fippliqationwhere g ﬂ%ﬁﬂafyze thesa I%?S"dﬁ‘ﬂé‘”ﬁﬁ "?bé’if"n@'béfer"ég'[ﬂéﬁ’dl‘%g
quanti zer é Y ba"dlsh‘“a's‘ﬂem rect "ﬁﬂ’ﬁ’ﬁ

[err] the‘?gg

e
exp atl 9 & nu ovide ai explana e
e G “"Lf*m”

oper & orfz?f:

bit alloggll nee “Tor thg §'or the time-
quanti zat OFlg Wéhﬂu@aﬁhahﬁz%tdﬁ'ﬁﬁ y3_b vaI ent gqs Q "Q,eia sﬁgba}éf
the SUbb%Bi’esErﬁRE:ﬁstﬁB hg the Prboede oF ikt pr1909s?g%a19 B,%‘é’é‘ta

[err] ar Qh&%hél%ﬁd@fdr&&)%ﬁishé&&s%ﬁﬁﬂpiegﬁrt e SlodBdl, amdt efa&fal@l*Rﬁl)as%f\al Block in
successi \if subtiRd Signaldfare daa(ithe quahtizéd WAG t he smbﬁn agdapsB,[ err] 1n a signal
bl ock | N nuliber SASA)IA thS exifipleSf FAg. 2. FaPekiimd | Me qUamMRd poer wyiniafh fét exeinptel bésbished by
si gnal Shhe, q Blegizeto 12f In Bdditon, (e q samplel i s X anp| means oftiiedoliowing fofulaexam  The
power [ ersighatbiyck afembrmalizadfirsicThishemaiatdnized 1Dy ple, q is equal to 12. In
addi ti on,petftvmedbysdividiigatse ampiitadesobthag sah- t he fol | owi ng fornul a: signal bl ock
ar e nor nales byt dniplityde of thhsanpledavirgithelangeston i s 15 perfor rred py di zl di ng the
anpl i t udeabsaiyte valye inthessignal hidcle They gmilituderpd i t udeof t hesanfin IRy f it hel ar gest
absol utetmfﬁméahwmﬂﬂ'elayegfﬁmﬂ!ﬂ%@s'%b anpl i tude of the sa e having the
| ar ggst 2lepk 9f eubbendiSBn yiplds the '8F3°‘°’3Fm- @:rr bl ock. of subband SBm |eI ds
the scal é'owa\eetaﬂa b} Buhseque ;ggbz e, I, samp) é“ the g-
rq '°§‘

anpl i t udés 4 el ifde of $2 + zi\ é"'ﬂb dg
T fﬁ@;ﬁf&fﬁ el %ﬁ?«%ﬂé’
n

ac- factb%e'ﬁfi“%ﬁ e ool

Fig. iﬁt that'th® es-
r 000, the sub-
[l gest %E.ﬁﬂ}stﬂtﬁeampged&m il sl saaan alaa; ?ﬂehﬁgafiuﬂﬁedr
25 as h&ﬁarﬂ ddwfYotdeen observed her el nbef org th Mﬁ%&hatt&thﬁ are@chllfa%ﬁSF
quant i zeqambislin thé'inphtuds fange floln 012 4t ale  @Pser Vegt ;lﬂoﬁéb&dlﬁ@ﬂwﬁh&@ﬁttﬁm
es- . NUMH Qarit&ld with 010, band signals SB] to §B], fhe béiwer i, éhd Bd\eBdle
[err] in samﬁésgrﬂaéanhwm&angafrb{aenﬂM14&mpl es fadlor SRarédgdrihedlethis fhsigiéh. THe@owers
-0. 71 t o quandizbdavitkootband SB[ err] al so m ght hayerdéetinaedton {vil @y mlfipigingthevector
guant i zecampléshin &dmplitude range from 0.14 to 0.42 are {v} by an M R i niakrix{D]{ ope will obtaisa wegtoc{iv}
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